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PYKOBOOCTBO MO YTEHUIO

Kak uyMTaTb 3TO pyKOBOACTBO

Kaxxabi pasgen pykoBoaCcTBa NOCTPOEH Mo eAnHon cxeme. CneBa HaxooaTcs NyTu
ynpaBneHns n TeXHNYeCKMe geTanu, a crnpaea, B TENION BOKOBOM KOMOHKE, BCerga
AaéTtca npoctoe 06bacHeHWe. ManeHbkne 3HaukM B Havane CTPOKM OAHUM B3r/1S40M
NnoacKasblBatoT, Kakoro poga nHoopmMauus nocneayet ganee.

YETbIPE 3HAYKA

Foe a 310 Hanay? KOHKPETHbIN NyTb MO LWenykaM B MPUNOXEHNN — CTPOKa
MeHI0, CeKLus VIHcneKTopa UK LWar pexuma HoBuYKa. 34ech Xe npuBoaaTcs

9 COOTBETCTBYIOLLME KNaBMaTypPHble CoKpalleHus. 3Ha4oK npeacTasnser coboi
6ynaBKy Ha KapTe 1 NoKa3blBaeT: BOT B KakOM MeCTe MNoJib30BaTeIbCKOro MHTep-
delica HaxoauUTCs gaHHaa GYHKLMS.

Moppo6HOCTU. 3HAaYEHUS MO YMONYAHUIO, AManasoHbl 3Ha4YEHUI 1 NYTU K Koay.

= 370 BCTpeyvaeTcsa npexae BCero B HaCTpoMkax oby4yeHns, KOTopble He ABAI0TCS
NMYHKTOM MEHIO, a MPeacTaBaoT cobol YMCnoBble NapaMeTpbl. 3HAYOK NMOKasbi-
BaeT MaleHbKYo KapTo4uKy creundunkaumm.

TexHu4yecku. Yto GyHKUUA AenaeT BHYTPU, Kakne napamMeTpbl Ha HEE BAUSIOT,
Ha YTO OHa pearupyeT U Kakue y Heé noboyHble adpdekTbl. g yuTaTenen,
Kenawwmx NoHATb, YTO MPOUCX0AMT 3a KynuMcaMn. 3Ha4yoK npeacTaenseT cobomn
6710k MON3YHKOB M CUMBOJIMYECKN OTOBpaXkaeT perynpoBoYHble PyYKM Nog Ka-
NMOTOM.

I

MpocTbiMK cnoBamu. MMaBHas MbiCJib, BbipaXKeHHas SCHbIMK c/iloBaMun — 6e3
XaproHa, 6e3 koga. MNpo4YTMTe 3TOT pasaen cHavana, eCiiv BaM HY>HO NULLib

. 6bICTPO Y3HATb, A/ Yero npeaHasHayeHa gaHHaa GyHKLMA U Korga OHa BaMm
noHagobuTcs. 3Ha4oK — 3TO peyveBoit Ny3bipb, OH 03HaYaeT «BKpaTLUe». ITa
KOJIOHKa BCeraa 3anura TEMN/bIM NecoYHbIM OTTEHKOM, YTOGbI rnas cpa3sy eé Ha-
xogun.

LUBETA T/1AB

Y KaXg0W rfaBbl CBOM aKLEeHTHbIW LiBET, KOTOPbI Bbl y3HaéTe no naeHTudukatTopy (Ha-
npumep @MW) cneBa psaoOM ¢ 3aronoBKOM KaXAoi 3anucu 1 No ManeHbKUM 3HayYKam
nepepn HUM. Mpun NnepenncTbiBaHUM Bbl CpPasy BUAUTE, B KaKoW rnase ceivac Haxoam-
Techb.



MeHto NHcnekTop HacTtpoiiku 7 BcnomoraTenbHble @3 TpeHupoBka
OKHa

MpenyctaHoskn @EW Sxcrioptel @R STM PeXxum HoBMuYKa

COBETblI MO HABUTAL UMW

BbICTpbIN CcTapT. EC/iv Bac MHTepecyeT ToMbKO yrpaBleHune, nepexogute cpasy
K rnaBse 10 — Pe)XXUM HOBUYKA. ITO MOLLAroBbli BApMaHT M3 YeTbIPEX LLaros, He
TpebyoLmMii HUKaKUX NpeaBapuTenbHbIX 3HaHWUN.

bonee rny6okoe norpyxxeHue. Nasa 2 — UHcnekTop v rnaea 7 — MNpepycTa-
HOBKM OODBACHSOT 3/1IEMEHTbI YNpaBneHns 1 NnpeaycTaHOBNEHHble NpoduIn Kaye-
CTBa, KOTOpble JOCTYMHbI B PeXxuMe akcrnepra.

CnpaBo4HUuK. CogepxkaHue 1 NoNHOTEKCTOBbIM Nouck no PDF nomoryT HaiiTu
HY>XHYI0 GYHKUMIO. He 06g93aTenbHO YnTaTb PYKOBOACTBO C Havyana Ao KoHua.



RADIANCEKIT

FNMABA

BBepeHue — Y10 BaM cnepyet 3HaTh

Y10 Takoe RadianceKit?

RadianceKit — aTo HaTuBHOE nNpunoxeHune gna macOS, KOTOPoe U3 Cepum 0BbIYHbIX
doTorpadum nnm Buaeo cospaet npoxoanumyto 3D-pekoHCTpyKLUMIO. Ha Bxoa nogatoTtcs,
Hanpumep, oT 50 oo 500 CHUMKOB, CAeNaHHbIX BOKPYr 06bekTa, N0 KOMHaTe UM Hapg,
nensaxem. Ha Bbixoge — Tak Ha3biBaeMas cueHa Gaussian Splatting — 3D-mopenb,
KOTOPYIO MOXHO B peasibHOM BpeMeHM npocmMaTpmeaTb Ha Mac ¢ noboro pakypca,
39KCMNOPTMUPOBATb N BCTpauBaTb Ha Be6-calTbl, N KOTOpas B OCHOBHbIX acnekTax BbIrs-
OUT GoTopeanucTUYHO.

MpunoXeHne NONHOCTbO paboTaeT /IoKanbHO Ha BalleM Mac — HUKakne n3obpaxxeHus
He 3arpy»atotcs B 06nako, He TpebyeTcs HX BXOA, B YUYETHYIO 3aNUCb, HX NOAMNKUCKA.
OHoO nHTeHcmBHO Mcnonb3yeT GPU Bawero Mac Ha Apple Silicon (cepus M): nonHbin
LMK 0BYYEeHNS MOXET 3aHMMaTb OT ABYX MUHYT [0 HECKOMbKMX YacOB B 3aBUCUMOCTU
OT CLIeHbl 1 NpeaycTaHoBKW. Bo BpeMs BblUMCNEHNI Bbl MOXETe CMOKOMHO NpoaoiXaTh
paboTy Ha Mac, RadianceKit BbinonHseTcs B @OHOBOM pexuMe KU COoOLLINT, Korga pe-
3ynbTaT OyaeT roTos.

CyuwiecTByeT ABa pexuma paboTbl: Pexxum HoBuyka (Simple Mode) npoBoguT Bac yepes
pabounin npouecc MmnopT - Bbibop npenyctaHoBkM - TpeHUpoBKa - IKCMNOPT B
yeTblpe wWara. Pexxum akcriepta (Expert Mode) oTkpbiBaeT 6onblion MHCcnekTop co Bce-
MU PerynmpoBkamm, OKHOM XMBOro NpPeanpocMoTpa U AMarHoCTUYECKMMN rpadnukamMu.
Mexay pexxnmMamm MOXHO MepekstoyaTbCcs B 060N MOMEHT; AaHHble CLLeHbl MPK 3TOM
coxpaHsaTCS.

Yto Takoe Gaussian Splatting?

Gaussian Splatting (4acTo cokpalwéHHo 3DGS nnn npocTto Splatting) — 3To CpaBHU-
TeNbHO HOBbI MeTof poTopeanmucTuyHoro 3D-oTobpaxkeHns, NnpeacTaBneHHbin B 2023
rogy B ctatbe, nogrotosneHHon B Mpaue n INRIA. Moes cocTonT B cnenyolem: BMe-
CTO TOro 4YTobbl MOOENNPOBATb CLEHY KaK KTaCCUYECKYI0 MONMUIOHaNbHYIO CeTKy (Tpe-
YrONIbHUKWN) NN KaK BOKCENbHYIO PELLETKY, €€ coObnpatoT U3 MUIJIMOHOB ManeHbKUX,
mMsArknx 3D-obnaykoB — Kaxkaoe otaenbHoe o6nayko npeacrasnset cobon 3D-pacnpe-
neneHue Maycca (oTcioga v Ha3BaHWE) CO CBOEN No3uLmen, paaMepoM, GpopmMon,



RADIANCEKIT BeepgeHne — Y10 BaM cnefyet 3HaTb

LLBETOM M NPO3pPavYHOCTbl0. ATM obnavka oby4atoTcs Tak, YTo6bl CO BCEX PakKypCcoB
BalLMX BXOAHbIX poTorpadunini BMecTe AasaTb NpaBuibHoe n3obpaxeHue.

Ha npakTuke 310 03Ha4aeT, YTo Gaussian Splatting cnocobeH nsobpaxaTb OTpaxxeHus,
ONKN, MATKYIO NIMCTBY, BOMIOCHI UM 3aHABECKM TakK, Kak knaccuyeckoe 3D-monenmpo-
BaHMEe He MOXET UM MOXET, HO LLeHOM KofoccanbHbIX ycunuii. C gpyron CTOpoHbI,
pe3ynbTaT He aBnsieTca pegaktTupyemon 3D-Moaenblo B KacCUYeCKOM NOHUMaHUN —
Bbl H& MOXETe NPOCTO CABUHYTb OJHY CTEHY WU/IN NepecTaBUTb Baldy. ATo ckopee 3amMo-
POXKEHHbIVi CHUMOK NMPOCTPAHCTBA, MO KOTOPOMY Bbl MOXeTe CBOH6OHO NepemMellaTbes.
[Ong MHOTUX MPUMEHEHNIN — apXUTEKTYpHaa BU3yanusauus, npeseHTaumsa npoaykra,
BUPTYyanbHble TYPbl, KOUMUHANUCTUKA, KY/IbTYPHOE Hacnegme — UMEHHO B 3TOM U CO-
CTOUT CUNbHag CTOPOHa MeToAa.

YT0o6bl N3 BXOAHbIX M306pakeHnn nonyymnacb 3D-cueHa, Hy>KHO aBa wara. CHavana
MPUNOXEHNE C NMOMOLLIbIO MeTofa noa HasBaHueMm Structure-from-Motion (SfM) Bbiunc-
NngeT, roe Haxoamnach Balla KaMepa npu kaxaon otorpadpun. Mpu aToM NONYTHO
nony4yaetca rpyboe o61ako ToYeK CLieHbl. 3aTeM CTapTyeT cOO6CTBEHHO 0by4YyeHne
Gaussian Splatting: ncxons ns atoro rpyboro o6bnaka mmunnmoHol 3D-061a4koB NoaTan-
HO pacnpenensoTcs, YBeIMYNBAOTCA, YTOUYHSAIOTCA U KOPPEKTUPYIOTCS MO MOJTIOXEHUIO U
LBeTy, MoKa CO BCeX BXOAHbIX pakypCcoB OHU He AanyT noaxoasuiee nsobpaxeHue.

Bam He ob693aTenbHO 4TO-NMb60O 3HaTb 060 BCEM 3TOM, YTOObI NONb30BaTbLCA
RadianceKit. Pexx1m HOBMYKa NOMHOCTbIO CKPbIBaeT 3Tu Wwarn. Ho ecnu Bbl XOTUTE
NMOHATb, YTO O3HAYaloT AMArHOCTUYECKME YMCa B pexunme akcnepTa (Mtepaums, loss,
gaussians, SSIM ...) unn noyemMy OfHM CLEHbI MOJSyYaloTCs KpacuBee ApYyrmx, To OTBETbI
Bbl HaOETe B Nocnenylowmx rnaBax pykoBoacTBa.
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FMMABA

'naBa1— Ctpoka MeHIo

Ctpoka MeHto RadianceKit opraHusyet Bce ¢oyHKLMN, KOTOPblE HE HAaXoaAaTCs HeMo-
CPencTBEHHO B rNMaBHOM OkKHe unu MHcnekTope. 9TO NPenMMyLLECTBEHHO AeNCTBUS, 3a-
Tparuneatowme Bcto cueHy (Open, Save, New Project), ynpasnsiowme obyyeHunem (Start,
Pause, Continue), paboTatouine c viewport (aBTo-BpalleHne, CKPUHLLOT, LBeT GoHa) u
3anyckatolme aKcnopT B pasnuyHble 3D- 1 Meana-dopmaTtbl. KpoMe Toro, 3gechb ecTb
TOYKM Nepexoa Ko BceM BcnomMoraTtenbHbiM okHaM (User Guide, Pareto Dashboard,
Holdout Analysis, BayesOpt Console).

KnaBuaTypHble cokpalleHus nepedncneHbl cnpaea oT KaXgoro nyHkta MeHto. Corna-
weHuns: ¥ — knasmwa Command (knasuwa Apple), ¢ — Shift, © — Option (Alt), a

~ — Control. Mpumep: ©#T o3Ha4vaeT Shift+Command+T. Bce 3ag0KyMeHTUPOBaHHbIE
30eCb COKpaLLEHNS JOMNONHUTENBHO NepPeYnCrieHbl B OTAE/TbHOM 0630PHOM OKHE Mo
Help > Keyboard Shortcuts (s/).

Cnepytowme 42 nyHKTa 4OKYMEHTUPOBaHbI B Nopsaake nueeHtapsa (M1-M42), crpynnu-
POBaHbl MO POAMUTENBCKOMY MEHIO, K KOTOPOMY OHU NpuHagnexat. Bce nyHKTbl 6binn
CBepeHbl C TEKYLWMM COCTOSSHNUEM Kofaa B (CTpokun 175-477). NyHKTbl He yoananncb n He
3aMEHSNINCb OTHOCUTENbHO MHBEHTaP$; HOBbIN NYHKT MeHto Edit (Cmd-Z gna «Remove
Image») npegocTaBnseTca cucTteMHbiM dpenmeopkom NSUndoManager n notomy He
noasnsercs B koge RadianceKitApp (CM. npuMevaHue B KOHLLE FNaBbl).



RADIANCEKIT

MekHito File

& Radiancekit File Edit View Mode Training Viewport Export Window Help
Op:

L

Open Recent

Import COLMAP | Metashape Workspace.

naBa 1 — CTpoka MeHto

Apple Photogrammetry  Native (Beta)

Classic | McMC

5000 & 3500 &

PucyHok 1. MeHto File pasBépHyT0 — nyHKTbI ¢ M1 no M6

MeHto File 3aMeHsieT cTaHpapTHbIN NYHKT «New Window» oT Apple Ha geicTteug, cne-
unodunyHble ona npoekta. OHo oxBaTblBAeT 3arpy3Ky/CoxpaHeHne CLeH, AMHAMNYEeCKU
cnncok Recent, umnopT paboyelt 061acTu U XECTKMN cOPOC B MyCTOE COCTOSIHME.

File > Open Scene...

° roe

Ctpoka MeHto = File > Open Scene... ($0).

~~ TEXHWYECKMW
—

OTKpbiBaeT dalnoBbii ananor ans GopmMaToB:
6aHan RadianceScene , .ply, .splat U .spz.
OAMHOYHbIN BbIOOP, MOXET Noka3sbiBaTb U dalifbl,

n gnpexkTopuu (onsa 6aHgna). lNMocne ycnewHoro Bbi-
6opa nyTb gobasnserca B cnnucok Recent, n cueHa
3arpy>aeTcs aCMHXPOHHO — MpeabiayLiLas 3aMeHs -
eTcs, a KOHBelep 0by4YeHUa HULMann3npyeTcs 3a-
rpy>XeHHbIM cocTosiHueM. ®annbl PLY/SPZ/Splat um-
TalTCs Yepe3 COOTBETCTBYOLWME 3arpy3ymkm ¢pop-
MaTa; 6aHaNn .radiancescene — 3TO AUPEKTOPUS

C MaHudecToM, CHUMKOM obnaka u pesynbrataMmu
STM.

@ nrocTbiMu cnoBAMK

Tak Bbl 3arpy»aeTe yxe oby4yeH-
HY10 CLLeHY 06paTHO B MpUIoxe-
Hue. PaboTaeT c COBCTBEHHbBIM
dopmaToM RadianceKit, a Tak-
)Ke Co CTaHJapTHbIMK dopmMaTa-
mu PLY, SPLAT n SPZ, koTopble
npous3BoasaT gpyrue splatting-
nporpamMmbl. cnonb3ymnTe 370,
Hanp., Koraa o6y4mnu cLeHy Ha
HOYb M XOTUTE Ha CNeayLWwmmn
OeHb NPOLOMKNUTb UIN 3KCMNOP-
TUpoBaTb. MpPU OTKPLITUN TEKY-
LLlee COCTOSSHNE B IMaBHOM OKHe
3aMeHseTcs — Tak 4YTo CHavana
COXpaHuUTe, ecnu TekyLas cue-
Ha eLLé BaM BaXkHa. MyTb aBTO-
MaTmyecku nonagaetT B «Open
Recent» (M3), 4To6bl B criegyto-
LI pa3 MOXHO GblN1o 6bicTpee K
HEeMy BEpPHYTbCS.
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File > Save Scene...

9 roe

Ctpoka MeHto - File - Save Scene... (¥#S).

= TEXHWYECKMW
—e

OTKpbiBaeT ¢alifioBbli AManor CoOXpaHeHUs ¢ Tu-
MoM KOHTeHTa 6aHan RadianceScene M nNpegycTa-
HOBJIEHHbIM UMEHEM scene.radiancescene. 3anu-
CblBaeT nakeT-gAMpeKToputo ¢ manifest.json , ce-
prnann3oBaHHbIM obnakomM Gaussian (PLY-snapshot)
1 gamnom pesynbtata SfM, 4To6bl NPOOOIKEHNE
oby4yeHuns paboTano 1 nocne NOBTOPHOIro OTKPbI-
Tns. NMyHKT 0eakTUBMPOBAH, Moka He CyLLLeCcTByeT
HM ogHoro Gaussian. CoxpaHeHMe UOET He B NyTb
training-logs, a Tyna, Kyga ykasblBaeT save-auanor
— 06bI4YHO Nopf, ~/Documents/.

File > Open Recent > [MmeHa cLeH]

9 roE

Ctpoka MeHto = File = Open Recent = (cnuncok).

>~ TEXHWYECKM
—e

OunHamMunyeckoe nogMeHto, CreHepmnpoBaHHoOE N3
CrnMcka HeflaBHO OTKPbITbIX NyTel (XpaHAaTcs B Ha-
CTpoikax). Kaxgbli MyHKT NoMeYeH uMeHeM dainna
M 3arpy>kaetcs no wenyky. Ecnm cnncok nycr,
BMECTO HEero nosBASeTCs AeakTMBUPOBaHHaa MeTKa
«No Recent Scenes». B ctune Apple cnucok gep-
XUT N nocnegHmMx oTKpPbITbIX CLEH — OrpaHnyeHne
npUMeHsieTcs Npu 3anMcu B HaACTPOIMKK, a He B ca-
MOM MOCTpOUTENE MEHIO.

naBa 1 — CTpoka MeHto

@B nrocTbiMK cnoBAMY

CoxpaHsaeT Baly TeKyLLyo cue-
HY KaK ¢pann (TouyHee: KakK
package-nanky, KoTopasi BbIrns-
OVT Kak ¢ann). Tonbko nocne
3TOro Bbl CMOXETE NO34HEE CHO-
Ba OTKPbITb CLLEeHY Yepes «Open
Scene...» (M1). NakeT coaepxuTt
Kak obnako Gaussian, Tak 1 pe-
3ynbtat SfM, noaTomMy nosgHee
MOXXHO J,0NuMcaTh NPOAO/IKEHNE
06y4eHuns (M12—M14). MNoka Bbl
He 3aKOHYUM NPOroH 06y4YeHus,
NYHKT cepblin. IMa no ymMonya-
HUIO — scene.radiancescene
— HO B Save-gunanore MoxHo
[aTb CBOE nums.

@B nrocTbiMu cnoBAMY

30ech BUOHbI HeJL@BHO OTKPbITbIe
CLLeHbl, U MOXHO BEPHYTbCS K
HUM LLENYKOM, HE NMpoXoas Ye-
pe3 ¢annosbivi guanor. Ecnu Bbl
TO/IbKO YTO Hayanu, CNMcokK nycT
M cepbiil B MeHto. Kaxgas oTKpbl-
Tag yepes «Open Scene...» (M1)
CLeHa aBToMaTM4ecku nonagaet
B 3TOT cnucok. Ecnu cnucok cTa-
HOBMTCS CJIMLLUKOM MOJIHBIM MK
Bbl XOTUTE OYUCTUTb €ro Mo co-
06paXKeHNsIM NPUBATHOCTU, UC-
nonb3ynte «Clear Recent» (M4).



RADIANCEKIT

File > Open Recent > Clear Recent

9 roe

CTtpoka MeHto - File > Open Recent - Clear
Recent.

~~ TEXHWYECKMW
—

Ounuwiaet cnucok Recent B HacTpoikax. CpabaTbl-
BaeT HeMepeHHo, 6e3 granora NnoaTBEPXAEHUS.
IMyHKT nosBrseTcs B NOgMEHIO TOJIbKO TOorga, korga
B cnucke Recent ¢pakTnyeckun ectb 3anmcu (Haxo-
ONTCS HUXKE pa3gennTens nocne nyTen).

File > Import COLMAP | Metashape Workspace...

9 roE

Ctpoka MeHto - File » Import COLMAP /
Metashape Workspace... ({+381).

~~ TEXHWYECKMW
—

OTkpbiBaeT folder picker. OxnpgaeT nanky c pac-
knapkon COLMAP-workspace (Hanp., sparse/0/
cameras.{bin, txt} nmtoc images/). NMocne Bbibopa
3anycKaeTcs npeaBapuTesnibHas Npoeepka paboyei
obnactn — oHa onpepenseT Tpu BapMaHTa pac-
Knagku (sparse/0/, sparse/, KOpeHb) 1 9BnseTcs
NN PEKOHCTPYKLUNSA ABONYHOMN ( cameras.bin ) nnu
B TekcToBoM ¢opMe ETH3D ( cameras.txt ). Mpwu
ycnexe paboyas ob6nactb MMMNOPTUPYETCH; NHAYe B
XXYPHan npuaoXeHna nonagaeTt TONbKO npegynpe-
xaeHne. CM. Takxe rnaBy 9 «SfM-6akeHabl», Q6
019 NOMHOM NOrMKU KOHBelepa.

naBa 1 — CTpoka MeHto

. NMPOCTbIMU CINOBAMMU

OunuwaeT CNUCOK HeOQaBHO OT-
KPbITbIX CLLeH. YO06HO, ecnn Bbl
nourpanuncb c TeCTOBbIM Habo-
POM OaHHbIX U 60MblUe He XOTU-
Te BMAETb NyTu. CaMn pannsl
CLleH He ypgansaoTca — ygans-
€TCS TONbKO CChIfIKa B MEHI0.
OencTteue cpabaTbiBaeT HEMef-
NeHHo, 6e3 noaTBepXOeHUs; 3a-
TeM noaMeHto nokasbiBaeT «NoO
Recent Scenes». MNyHKT nogasna-
eTC$s TONbKO eCfiv B CNUCKe Aen-
CTBUTENDBHO €CTb CLLEHbl — KOraa
CMMUCOK NYCT, OH HEBUAUM.

. NMPOCTbIMMU CITOBAMMU

Ecnu Bbl UCcnonb3ye-

Te Metashape, COLMAP,
RealityCapture nnu nogo6Hoe M0
ONa PEKOHCTPYKLNM Kamep 1

y Bac ecTb 3KCMOPT, 3arpysunte
nanky sgecb. RadianceKit Torga
nponyckaet atan SfM u cpasy
HayMHaeT obyyeHne — 4YTO 3KO-
HOMMUT Yacbl Ha 60MbLIKX CLie-
Hax. MepeTackMBaHWe Ha rnaB-
HOe OKHO paboTaeT aHanorny-
Ho. OXKmnpgaeTcs nanka ¢ pac-
knagko COLMAP (T.e. sparse/
0/ c cameras.x nMlC nanka
images/). Mogpo6Hee o nogaep-
YXMBaeMbIX packnagkax n pa6o-
4ynx npoueccax — B rnase 9
«SfM-63KeHabI».
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File > New Project

9 roe

Ctpoka MeHto = File > New Project ($$N).

= TEXHWYECKMW
—e

MpoBepseT, ecTb NN HeCcoxpaHEHHas paboTta. Ecnn
0a, nepepn TeM KakK YTO-TO MoTepaTb, NOSABASETCS
avanor noaTeepxaeHus. Ecnm coxpaHaTb Hedvero,
cOpocC BbINONHAETCA HEMEA/IEHHO — OYULLLAeT UM-
nopTUPOBaHHbIe N306paxeHus, pesynbtat SfM, 06-
nako Gaussian, cocTosHMe 06y4YeHNs N BCe 3aBU-
cuMble nHaunkatopbl Ul. NMpnMeyaHune: cosgaHHas
nofib3oBaTenieM 6mubnmoTeka NnpegycTaHOBOK CO-
XpaHaeTcs, NOCKOsbKY XMBET B HAaCTPOMKax npuno-
)KEHMS, @ He B COCTOSIHUM NpoeKTa.

MeHto Mode

& Radiancekit File Edit View Mode Training Viewport Export Window Help

Simple Mode

Expert Mode
®® (D RadianceKit

naBa 1 — CTpoka MeHto

. NMPOCTbIMU CINOBAMMU

CbpacbiBaeT BCE K MyCTOMY cTap-
Ty — Kak ecnu 6bl Bbl TOSb-

KO YTO CBEXO OTKPbINM NPUNO-
XeHue. Ecnny Bac ecTb Heco-
XpaHEHHag paboTa, NpUNoXeHue
CHayvana cnpocuT. Ucnonb3ymnTe
3TO, KOrga XoTUTe HayaTb C Hy-
/1S C COBEpPLUEHHO Opyrow cue-
HOW. UMNopTMpOBaHHbIe n306pa-
XeHus, pesynbtat SfM, o6nako
Gaussian n cocTosHMe oby4ye-
HMS MOMHOCTbIO oYnLLatoTcs. Ba-
Wn cobCTBEHHbIE MPeayCcTaHOB-
KW, 04HAKO, COXpaHAaTCs, NOTO-
MY 4YTO XXMBYT B HAaCTpOMKax
NPUIOXEHNS N He OTHOCATCS K
CLeHe.

Apple Photogrammetry  Native (Beta)
Classic | McMC

5000 $ 3500

PucyHok 2. MeHro Mode c nepeknoyatenamm Simple n Expert Mode

[Ba NpocCTbIX NepekaYaTena Mmexay HanpasngemboiM Simple Mode (wizard-like, 4
wara) n nonHbiM Expert Mode (knaccuyeckasa packniagka MIHcnekTopa co BCeMu ane-

MeHTaMu ynpaBfieHuns).
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Mode > Simple Mode

9 roe

CTtpoka MeHio > Mode - Simple Mode (381).

= TEXHWYECKMW
—e

MepekntoyaeT cocTosHNE NpuNoxeHns B Simple
Mode. MaBHas 061acTb NPUIOXKEHNS 3aTEM MOKa-
3blBaeT HanpaeaseMblii pabo4vnin npoLecc BMecTo
packnagku Expert. CocTosHMe pexunmMa xpaHuUTcs
B HacTpomkax (cM. S1 «Default Mode» B rnase 3
«HacTtporku»).

Mode > Expert Mode

9 roE

Ctpoka MeHto - Mode - Expert Mode (3£2).

= TEXHWYECKMW
—e

MepeknioyaeT cocTosHME NpuNoxeHus B Expert
Mode. 3To BbIBOAMT NOMHYIO packnagky UH-
crnekTopa co BcemMu cekumamm (Presets,
TrainingConfig, Enhancements, Metrics, LossChart,
ProjectNavigator). B Expert Mode gocTynHbl

BCe napameTtpbl 0byyeHns, COLMAP-picker, mid-
compact-nepeknoyatens n guarHoctmka. XX MBomn
npeanpocMoTp Toxe paboTaeT TONbKO B 3TOM pe-
XUMe.

naBa 1 — CTpoka MeHto

@B nrocTbiMK cnoBAMY

MepekntoYvaeT Ha NoLWaroBbI Ba-
pVaHT, rae NpunoXXeHue Begeért
Bac yepes3 MMNopT, 06paboTky,
npeanpocMoTp M akcnopT. Pe-
KOMeHayeTCcs, eC/in Bbl TONIbKO
HayYMHaeTe MU HYXeH BbICT-
pbii pe3ynbTaT. BONbWMHCTBO
neTanbHbIX 31IEMEHTOB ynpasne-
HWS CKPbITbl — Bbl paboTaeTe

C pa3yMHbIMU 3HAYEHNAMMU MO
yMon4yaHuto. Ecnu nosgHee 3a-
X04eTcs KonaTb rnybxxe, NpocTo
nepeknw4vunTecob B Expert Mode
(M8). KakoW pexxum akTUBEH Mpu
3anycKe NPUNOXeHUs, MOXHO 3a-
naTb B HacTpownkax (rnaea 3, S1).

@B nrocTbiMK cnoBAMY

MepekntoYaeT Ha MNOMHbIN BUG,

CO BCEMU 3fleMeHTaMu ynpasne-
HWU4. 3g0ecb BUAHbI loss-rpadu-
KW B peanibHOM BPEMEHU, MOX-
HO TOHKO HacTpauBaTb BCe Na-
paMeTpbl 1 NapanfienbHo ynpas-
NATb HECKONbKMMW CPaBHUTENb-
HbIMW KOHPUTypaLUsIMN Yepes
npenycTaHoBKUW. PekoMeHpyeTcs,
€C/IN X04YeTCs MOHATb, YTO 06y~
YyeHue genaet BHYTPU, UK ecnun
X04eTcs LeneHanpaBneHHOo 3KC-
nepuMeHTUpoBaTh. XXMBON npen-
npocmoTp, COLMAP-picker n gn-
arHOCTMKa TOXe OOCTYMHbl TONb-
Ko 3gecb. Ecnu owyuwaete nepe-
rpys, BepHutecb k Simple Mode
yepe3 M7 — Balla cueHa npu
3TOM COXpaHsaeTCcs.
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MeHto Training

& Radiancekit File Edit View Mode Training Viewport Export Window Help

®® (D RadianceKit

naBa 1 — CTpoka MeHto

PucyHok 3. MeHro Training ¢ nogmeHto Continue — nyHKTbl ¢ M9 o M14

YeTbipe AeNCTBUSA BOKPYT NporoHa oby4yeHns: cTapT, Nay3a, OTMeHa, NpoafieHue Ha
dUKCMpOBaHHOE KONMYEeCTBO UTepaumin. Bce Tpu nyHkTa Continue orpaHunyeHsl |IAP (He

knukabenbHbl B free trial-Bepcun).

Training > Start Training

° roe

CTtpoka MeHto = Training = Start Training ({3T).

~~ TEXHWYECKMW
—

3anyckaeT KOHBelep 0by4yeHns aCUHXPOHHO. Mpen-
ycnosue: cyuiectsyet pesynbtaTt SfM, n B HacTosI-
Liee BpeMs He 3anylleH HUKaKoM Opyroi KoHBenep.
O6a ycnoBua 610KUPYIOT NYHKT, €CNX He BbINOoJHe-
Hbl. [MpK 3anycke CYNTbIBAOTCA TEKYLLME 3HAYEHMUS
KOHUrypaumm, cosgaétcs Hoeblit JSONL-nor nog ~/
Documents/RadianceKit/Logs/training_YYYY-MM-DD_
HHmmss.jsonl, U B 3aBUCMMOCTM OT BblibOpa cTpa-
Terum 6epértca knaccmveckmn unm MCMC-nyTb.
CocToaHue oby4veHuns nepeknoyaeTcs ¢ «idle» Ha
«training».

@ nrocTbiMu cnoBAMK

Bonblias 3enéHas KHonka — no-
CJle TOro Kak Bbl UMMOPTUPOBAnNu
doTorpadmu 1 coenaHa pekoH-
CTPYKLMS KaMep, 3anyckaeTcs
co6CcTBEHHO 06y4YeHMne Gaussian
Splatting. JanTte npunoxeHuto
nopa6oTaTb; B 3aBUCUMOCTM OT
npenycTtaHoBKM OT 1 MUHYTbI
(Quick) 0o Heckonbkux 4yacos
(MCMC Quality). MyHKT ocTaéTt-
Cs cepblM, NoKa HeT pe3ynbTaTa
SfM nnu noka 3anyLieH gpyron
KoHBenep. KaXabl MPOroH Tak-
Xe nuwet nor B ~/Documents/
RadianceKit/Logs/, KOTopbIi
MOXHO No3gHee NpoaHanuanpo-
BaTb Yyepe3s Pareto Dashboard
(M40).



RADIANCEKIT

Training > Pause Training

9 roe

CTtpoka MeHto = Training - Pause Training.

= TEXHWYECKMW
—e

MpuocTaHaBnnBaeT 3anylleHHoe obyyeHne. AKTUB-
HO TO/IbKO TOrAa, Korga CoCTosiHue obyyeHns —
«training». May3a ocTaHaBnMBaeT LUK nTepauuni
Ha cnepytouenn 6e3onacHoOM To4Yke CUHXPOHM3a-
KK, coxpaHaeT nonHoe cocTosaHmne GPU (byde-

pbl Gaussian, MOMeHTblI ONTUMM3aTOpPa, NO3UNLMIO
scheduler) u nepekntoyaeTcs B «paused». Bos-
obHoBNEeHne — NOBTOPHbIM Ha)xaTheM (3aro/10BoK
MyHKTa CTaTU4eH, HO MPUIOXeHNe NnepeksvaeT
mexay Pause/Resume BO BHYTpeHHen noruke). MNo-
CTaBJfIEHHbIE Ha Nay3y TPEHUPOBKM He NepexmnsaroT
BbIX0[, U3 MPUNOXEHNS; B 3TOM C/ly4ae BMECTO 3TO-
ro COXpaHuTe CLLeHy 1 No3gHee NpoannTe ee Yyepes
Continue Training (M12-M14).

Training > Cancel Training

9 roe

CTtpoka MeHio = Training » Cancel Training.

>~ TEXHWYECKM
—

OTmeHseT 3anyweHHoe obyyeHne. AKTUBHO, Korga
cocTogHMe obyyeHUus He «idle». YcTaHaBnMBaeT
cancel-dnar B training-gBuXkKe, KOTOPbIN YMUCTO 3a-
BEPLUAET LMK UTEpaLMA Ha cnefyowen Touke
CUMHXPOHM3aLMK, MULLET UTOFOBYIO summary-3anmchb
B JSONL-nor n cbpacbiBaeT cocTosaHne B «idle».
Oby4yeHHOEe K 3TOMY MOMEHTY 06/1aKk0 coxpaHseTcs
(MOXHO COXpaHUTb AN BKCMOPTMPOBATb), HO MO-
MedaeTcs Kak «cancelled».

naBa 1 — CTpoka MeHto

. NMPOCTbIMU CINOBAMMU

KpaTko ocTaHaBnmBaeT obyye-
Hue 6e3 NoTepun Nporpecca.
Y0o06HO, KOorga KoMnbtoTep Ha Ko-
pPOTKOE BpeMS HY>XeH ANs Yyero-
To 60nee BaxHoro. LLlenkHuTe
CHOBa — NPOAOMXMUT. He pa-
60TaeT Mexay nepesanyckamu
NPUNOXeHUS — eCclin OeNCTBU-
TENbHO XOTUTE NPOAOIKNTbL NO3-
Xe, 3aBepLlunTe obyyeHne yepes
Cancel (M11), coxpaHuTe cueHy
yepes Save Scene (M2), a 3aTeM
ncnonbaymnte Continue Training
(M12—M14). Bo BpeMs nay3bl GPU
NOMHOCTbIO NPOCTanBaET; 0QHAKO
namMaTb OCTAéTCs BbloeNeHHON.

@B nrocTbiMM CnoBAMY

OKOHYaTeNnbHO OTMEHSsIeT 3any-
LeHHoe obyyeHue. Tekyllee co-
CTOSIHME COXpaHsieTCs — TaK 4YTo
€C/M NOoCJie HECKOTbKUX ThICAY
nTepaumn y Bac y>xe ecTb npe-
3eHTabenbHbIN pe3ynbTaT, ero
BCE eLlé MOXHO 3KCNOpPTMPO-
BaTb. ECNK XOTUTE TONbKO KpaT-
KO NpepBaTb, UCMONb3YNTE BMe-
cTo aTtoro Pause (M10). B xyp-
Hane oby4YyeHns NPOroH noMeya-
eTcs Kak «cancelled», a utoro-
BOe 3Ha4eHue loss BCE paBHO 3a-
nucbiBaeTcs. OTMEHEHHYIO CLEHY
MO>XHO MO3aHee Takxe Nponon-
XUTb yepes Continue Training
(M12—M14), noka npuno)xeHue
TeM BpeMeHeM He 6blf1o 3aKpbITO.



RADIANCEKIT

naBa 1 — CTpoka MeHto

Training > Continue Training > +5,000 iterations

9 roe

CTtpoka MeHto = Training - Continue Training =
+5,000 iterations.

~~ TEXHWYECKMW
—

MpoponxaeT oby4yeHue ewé Ha 5 000 ntepauui.
AKTUBHO, €C/1 3aBepPLUEHHbIA NPOroH 06y4eHus
BO30OHOBAEM M NOJHas Bepcus pasbnokmposaHa.
Bo3MOXHOCTb BO30OOHOBIEHUS OEPXKNTCS, ECNIN CY-
LLLeCTBYET 3aBEPLUEHHbIA NPOroH 0b6y4YeHns 1 non-
HOe COCTOSIHME OMTUMM3AaTOpPa BCE €ELLLE B NaMATU.
Mpn NpoaomKeHUN NnepeHocaTcss MoMeHTbl Adam
1 LR-scheduler, Tak 4yTo npogon)xeHne BeOeT ce-
09 Kak HenpepbIBHbIM NporoH 25K/45K/60K, a He
kak pectapTt. JSONL-nor nony4yaet HoByto config-
3anmcb C MHKPEMEHTHOW HacTPOWMKoi. [1JoCTynHO
TOJIbKO B MOJIHOM BEPCUMN.

. NMPOCTbIMU CINOBAMMU

No6aBnget ewé 5 000 wa-

roe o6yyeHusd. Micnonb3ynTe 3TO,
ecnu pesynbTaT nocrne nepeo-

ro NporoHa 6nmM3ok, Ho eL,é

He 0oCTaTo4YHO pe3kui. PaboTta-
€T TOJIbKO B NM1aTHOM NOJIHOM
Bepcun. B oTnnyme oT nonHo-
CTblO HOBOIO MPOroHa, COCTOosA-
HMe ONTUMKU3ATOpPa COXPaHaeTcs,
TaK YTO NPOAOSIXKEHME OLLYyLLLa-
eTCS KaK HEMPEpPbIBHbIMA MPOroH.
Ecnun Hy>Ho 6onbwe 5 000 wa-
ros, cpasy nepexogute K M13
(+10 000) unn M14 (+20 000).

Training > Continue Training > +10,000 iterations

9 roe

CTtpoka MeHto = Training - Continue Training -
+10,000 iterations.

>~ TEXHWYECKM
—

MaoeHTn4yHo M12, Ho ¢ 10 000 gononHUTENbHbIX
ntepauuin. Te Xe npeaycnosus, ToT Xe nyTb LR-
scheduler. PekomeHayeTcs, Korga nepBoHavasibHoe
obyyeHne NPoroHanoch ¢ NpenycTaHoOBKOW cpeaHe-
ro YpOBHS, 1 XOYEeTCa YBUAETb 3HAYNTENbHOE YNy4-
LeHMe Ka4yecTBa, He nepesanyckas NPOroH C Hyn4.

. NMPOCTbIMMU CTOBAMMU

Mpognesaet 06yyeHne Ha 10 000
WwaroB — cpefHee U3 TpEx Oo-
CTYMHbIX 3Ha4YeHun Continue. Xo-
powwni BbiGoOp, KOrga nepsbii
NPOroH 6bl1 HOPManbHbIM, HO X0-
yeTcs MONyYnTb 3aMeTHO Nyylle.
Kaky M12 n M14, pacnuca-

Hue learning-rate npogomkaeTcs
6eclIoBHO BMECTO pecTapTa. [o-
CTYMHO TONIbKO B MOJSIHOM BEPCUN.
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naBa 1 — CTpoka MeHto

Training > Continue Training > +20,000 iterations

9 roe

CTtpoka MeHto = Training - Continue Training =
+20,000 iterations.

~~ TEXHWYECKMW
—

MpeHTu4yHo M12 / M13, Ho ¢ 20 000 gonon-
HUTENbHbIX nTepaunin. CamMbin KPyMnHbIA preset-
continue-ckayvok. nga MCMC-06y4yeHuns 3To 4acTo
TO, YTO AenaeT pasHULY Mexay «HOPManbHO» U
«benchmark-grade»; ona Classic 3a npegenamu
35-40K onbIT NokasbiBaeT, YTO Maso YTo nobaBns-
eTcs.

MeHto Viewport

& Radiancekit Fle Edt View Mode

®® (D RadianceKit

Save Screenshot
Copy Camera Info

Background

Reset Camera

. NMPOCTbIMU CINOBAMMU

Ho6asnaet 20 000 gononHun-
TeNbHbIX Waros 06y4YeHuns, Mak-
cuMarnbHoe 3HayeHue Continue.
Mcnonb3ynTe 3TO, KOrga oemn-
CTBUTENIbHO XOTUTE BbKaTb MNO-
CNefHUM NPOLLeHT KayecTBa. Ans
Knaccmyeckoro obyyeHus 3a
npepenamMun 40 000 waros aTo
4acTo He MPUHOCUT MHOTO 60/1b-
wero — torga kak gns MCMC
39TO YacTo onpaBAaHo, NOTOMY
YTO CXOAMMOCTb TaM YCTaHaB-
nuBaeTca MegneHHee. Oxugante
3HAYNTENbHOr0 JOMNONMHUTENbHO-
ro BpeEMeHW BbINMOMHEHNS B 3aBU-
CUMOCTMU OT CL,eHbl. Kak n M12 n
M13, aTOT NYHKT Tak)e AOCTyneH
TOJNIbKO B MOSTHOW BEPCUMN.

(ui]

simple | Expert

Apple Photogrammetry  Native (B

Classic | MCMC

5000 3500

PucyHok 4. MeHro Viewport ¢ Edit Mode, aneMeHTamMu yrpaBaeHUs KaMepou 1 NogMEHIO

Background

Ynpasnget 3D-npocMoTpom: Edit Mode ana BbiGopa 1 ouncTtkm Gaussian, afieMeHTbl
yrnpaBneHns KaMmepow (aBTo-BpallleHne, NPOUrpbiBaHne, 3anmcb), CKPUHLIOT, LBeT ¢poHa

n cbpoc.
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Viewport > Enter/Exit Edit Mode

9 roe

Ctpoka MeHio - Viewport - Enter Edit Mode (nnu
«Exit Edit Mode», B 3aBUCMMOCTM OT COCTOSIHMSA).
S HE.

>~ TEXHWYECKM
—

3aronoBoK NyHKTa AMHAMNYECKNIA 1 NoKasbiBaeT
«Exit Edit Mode» unu «Enter Edit Mode» B 3aBU-
CUMOCTHN OT cocTosHUs. Mpu HaxaTum Edit Mode
nepeksYaeTcs Ha peHaepepe viewport. Mpu Bbl-
xone u3 Edit Mode TekyLuii Bbibop Takxxe cbpachbl-
BaeTcs. Edit Mode akTmBuMpyeT BbibOp Gaussians
LLLeNYKOM, BbIBOP paMKOM U yganeHne noMeyeHHbIX
Gaussians (cM. pegakTopckyto obnactb Ul). Jeak-
TUBMPOBAH, Noka K viewport He NOAK/OYEH peHae-

pep.

Viewport > Toggle Auto-Rotation

9 roe

Ctpoka MeHio - Viewport - Toggle Auto-Rotation
($8XT).

~~ TEXHWYECKMW
—

BkntovaeT nnu BbikOYaeT HenpepbiBHOE BpaleHne

KaMepbl viewport BoKpyr BepTUKanbHON ocK Yepes
LLeHTpP cueHbl. Ocb 1 cKOpOCTb BepyTcs U3 KOHOU-

rypauumn ynpaeneHus Kamepomn. ABTo- BpalleHne —
4ncTo viewport-apPekT n He BNMKET HM Ha 0by-

YyeHue, HU Ha 3anucb — ecnn napanienbHO UCMOoMb-
3yeTcsa turntable- Bupeopekopaep (M18), aBTo-Bpa-
LLleHMe AT TOYHO Ty TPaeKTopMIo, KOTOPYIO 3axBa-

TbiBaeT pekopaep.

naBa 1 — CTpoka MeHto

. NMPOCTbIMU CINOBAMMU

MepekntoyaeT Mexay 06blYHbIM
3D-npoCcMOTPOM N PEXMUMOM pe-
DAaKTUPOBaHUSA, B KOTOPOM MOX-
HO NoMeYaTb 1 yoanaTb OTAeNb-
Hble Gaussians (Hanp., floaters
nnu Boi6pockl Ha GoHe). Mpun
BbIXofe BbI6OP aBTOMATUYECKM
cbpacbiBaeTcq. [TyHKT ocTaéTcs
cepbiM, NMoka B viewport He BUAa-
HO CLLEHbl. MeTKa MeHsIeTCa MeX-
oy «Enter Edit Mode» 1 «Exit
Edit Mode» B 3aBUCUMOCTH OT
COCTOSSHUSA — TaK Bcerga noHaT-
HO, B KaKOM peXXMMe Bbl cenyac
HaxoguTechb.

. NMPOCTbIMUN CNOBAMMU

HenpepblBHO MeieHHO Bpalla-
eT KaMepy BOKPYT Ballen CLEeHbl,
4T06bI MOXXHO 6bINIO BUOETb €€ CO
BCEX CTOPOH, He TacKas MblLUbHO.
LLIENKHMTE cHOBA, YTO6bI OCTa-
HOBUTb BpalLeHue. Ygo6HO npu
NPOCMOTpPE 3aBEPLUEHHO 0OYyYeH-
HbIX CLLeH 1N Kak poHoBas aHuU-
MaLma 0N XXUBOM OeMOHCTpa-
unun. Ecnu napannenbHO 3anucobl-
BaeTe Buaeo (M18), aBTo-Bpatle-
HVe [aéT POBHO TO ABMXKEHME,
KOTOpOe 3axBaTbiBaeT pekopaep.
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Viewport > Toggle Camera Playback

9 roe

Ctpoka MeHto - Viewport - Toggle Camera
Playback.

~~ TEXHWYECKMW
—

MepekntoyaeT BOCNpOM3BedeHNe NyTn kaMmepsbl. Ec-
NN CYLLLECTBYET 3anuncaHHbIA NyTb KaMepbl (Hanp.,
M3 nNpeaplayLlwen 3anmcu unm NnoTomy 4To 6bin 3a-
rpy>eH transforms.json ), MyTb BOCNPOM3BOANTCS
— KaMepa viewport 6onblue He OBUXETCH B OTBET
Ha BBOA, MbllUN/TPeKnaga, a BOCNPOn3BoauT Tpaek-
TOpuio NokagapoBo. NMoBTOpPHOE HaxaTue npmMocTa-
HaB/IMBaEeT BOCNpPON3BeaeHMe.

Viewport > Record Turntable Video

9 roE

Ctpoka MeHto - Viewport - Record Turntable
Video.

~~ TEXHWYECKMW
—

MepekntoyaeT 3anuch viewport. MNpn nepBoM Haxa-
TUWN 3aMNyCcKaeTcs 3anucb KafpoB BO BPEMEHHbIN
nMyTb; MPU BTOPOM HaXkaTuu 3anncb 3aBepLUaeTCH,
KogmpyeTcs n nuwetca B MP4-nyTb (NyTb 3anpawu-
BaeTCcqa Yyepes save-auanor). B otnmuume ot Export >
Media = Orbit Video (M31), koTopbili BblAa€T dpuK-
CUpOBaHHYlo TpaekTopuio 360° c HacTpanBaeMol
OMTenbHocCTblo, turntable-pekopgep 3axBaTbiBaeT
BXXMBYIO TO, YTO Bbl BUANTE B Viewport — Tak 4To
MOXXHO Tak>Xe 3anncaTtb py4yHOe OBUXKEHME KaMepbil.

naBa 1 — CTpoka MeHto

. NMPOCTbIMU CINOBAMMU

BocnpounssoauT paHee 3anu-
CaHHbIV TN UMNOPTUPOBAHHbBIN
nyTb Kamepbl. Tak MOXXHO NOBTO-
PUTb OPUTMHANbHbIN MYTb, KOTO-
pbi UCNoNb30Banca ans CbeMKMU
CLLEHbI, UM MPOBEPUTDL 3anna-
HMpOBaHHOe opbuTanbHoe ABU-
»XeHWe nepepn 3KCNopToM BUAEO.
Moka naéT BocnponsesegeHue,
BBOM, MbILLN U TpeKnaaa AeakTu-
BMPOBaH — KaMepa CTporo cne-
ayeT nyTu. MoBTOPHbIN LLLeNYOoK
CTaBUT BOCMNpoOM3BedeHne Ha na-
y3y. Ecnu Bbl He 3arpyxanu u He
3anucbiBanu NyTb KaMepbl, HUYe-
ro He MPOUCXOAUT.

. NMPOCTbIMU CITOBAMMU

3anucbiBaeT BUAEO HaNpsSMYyto B
viewport. BpawiaeTcsa nvm kame-
pa aBTOMaTM4YeCKM UK Bbl CaMM
OBUraeTe eé Mbllblo — BCE, YTO
Bbl BUOUTE, cOXpaHsaeTcs B MP4-
¢dann. B oTnnyme ot aKcnopTa
«Orbit Video» (M31), oBuxeHue
KaMepbl Bbl KOHTPONMpyeTe ca-
M. MepBbIN WeNYoK 3anyckaeT
3anuncb, BTOPOW LWEeNYoK 3aBep-
lwaeT e€ M cnpawunBaeT, Kyga co-
XpaHuUTb. YO06HO, Koraa, Hanp.,
HY>XHO NMoKa3aTb onpenenéHHbIN
JeTanbHbIM pan, KOTOPbIN He 6bin
6bl BO3MOXEH MPK XECTKOM op-
6UTaNnbHOM TPAEKTOPUN.



RADIANCEKIT

Viewport > Save Screenshot

9 roe

Ctpoka MeHto - Viewport - Save Screenshot
(£ 88S9).

~~ TEXHWYECKMW
—e

3axBaTbIBaeT OOMH Kagp viewport Ha NonHOM pas-
peleHnn peHaepa (T.e. He NUKCENbHYIO packnagky
OKHa, a nonHoe coaepxmnmoe render-target) kak
PNG-¢ann. NyTb 3anpaliMBaeTcs Yyepes save- gma-
nor. LiBet poHa (M21-M23) 3anekaeTtca. HacTtpouku
MetalFX/MPS upscaling na Enhancements (cm. 127/
[28) BCTynatoT B CUNY, €CNy aKTUBHbI — CKPUHLLIOT
TOrQa nokasbiBaeT YBESIMYEHHbIN BbIBOA.

Viewport > Copy Camera Info

9 roE

Ctpoka MeHio - Viewport - Copy Camera Info.

= TEXHWYECKMW
—e

CunTbiBaEeT TeKYLLYO N0O3y KaMepbl viewport (nosu-
uung, look-at-Touka, up-BekTop) 1 3HavYeHna FOV u3
ynpaBneHns KaMepon N 3anncbiBaeT UX Kak MHOro-
CTPOYHbIN TEKCT B bydep obMeHa. DopmaT Yyenose-
KO-4YnTaeMbll (METKa = 3HAYEHME Ha CTPOKY), He

JSON. Yno6Ho ana BocnponsBeaeHna KOHKPETHOro
BMAa B OTNaf0YHbIX Lensx unn nepegayun B support.

naBa 1 — CTpoka MeHto

@B nrocTbiMK cnoBAMY

CoxpaHaeT CHUMOK Ballero Teky-
wero 3D-Bnaa kak PNG-n3obpa-
XXeHune. YOo6HO ong MapKeTUH-
rOBblIX MaTepmanoB UIn BbiCT-
poro cpaBHeHus. NpnMeyaHue:
$OH — YyacTb n30b6paxxeHns —
€CNIN HY>XXHa NPO3pPayYHOCTb, Ny4-
e 3KCNopTMpynTe dpann cue-
Hbl. Pa3pelleHne COOTBETCTBYET
BHYTpeHHeMy render-target, He
pasMepy Ballero okHa — no-
3TOMY M306paXkeHne 4acTo pes-
ye, YeM BbIrMSQUT B OKHe. Ta-
KXXe NpuMeHstoTcs niobble Ha-
cTponku upscaling (Inspector -
Enhancements).

@B nrocTbiMK cnoBAMY

KonupyeT TekyLLyo No3numio Ka-
Mepbl U HanpaBfieHne B3rnsana
Kak TekcT B 6ydep obmeHa. Ec-
11 X04eTcH, Hanp., NoKasaTb Kon-
nere-pa3paboTyunky, roe B cLeHe
Kakoe-TO MecTO BbIrMaauT CTpaH-
HO, MPOCTO BCTaBbTE TEKCT B
NMUCbMO UM OKHO YaTa. dopmaTt
YyenoBeKo-4YMTaeMbl (ogHa CTpPo-
Ka Ha 3HayeHue), He JSON. B
OCHOBHOM MpeaHa3Ha4yeHo ang
bug-penopToB nnu 3anpocos B
NoLOEPXKKY.



RADIANCEKIT

Viewport > Background > Dark Gray

9 roe

Ctpoka MeHto = Viewport - Background - Dark
Gray.

~~ TEXHWYECKMW
—e

YcTaHaBnuBaet uBeT ¢oHa viewport Ha TEMHO-ce-
pbin (RGB 0.1/0.1/0.1). PeHpepep ncnonb3yet aToT
LBeT Kak ¢OoH, MPOTMB KOTOPOIr0 KOMMO3UTATCS
Gaussians. LiBeT no ymon4aHuio npu ctapTe npuno-
XeHus ynpaenaeTcs onuuen Hactpoek S3 «Default
Viewport Backgrounds».

Viewport > Background > Black

9 roE

CTtpoka MeHto = Viewport - Background - Black.

= TEXHWYECKMW
—e

YcTaHaBnumBaeT uBeT doHa viewport Ha YNCTbIN YEp-
Hbih (RGB 0/0/0). NMomoraerT, Korga cueHa nmeet
MHoro ceeTnbix floaters n xoueTcs nx BbIIBUTb, UK
019 MapKeTUHIoBbIX MaTepunasnoB ¢ TEMHbIM look-
and-feel.

naBa 1 — CTpoka MeHto

@B nrocTbiMK cnoBAMY

OkpatwmBaeT ¢oH 3D viewport
TEMHO-cepbiM. CTaHOapPTHbIN Bbl-
60p ong 60NbLWMHCTBA CLUEH —
npepnaraeT XOpoLNIN KOHTPAcCT
W onsa cBeTnbIX, U AN TEMHbIX
Gaussians, He NpMKOBbIBas rnas
K YncTo 4YépHoun nnu 6enon obna-
CTW. LiBeT Tak)Xe 3anekaeTcs B
CKpUHLOTHI (M19) n orbit-Bugeo
(M31). Ecnn Dark Gray owyuia-
eTcs CNULWLKOM HeappeKTHO, No-
npobynTe Ans cpaBHEHUS Takxe
Black (M22) unu White (M23).
Kakol uBeT akTMBEH Mpu cTap-
Te NPUNOXeHUs, 3afaétce B Ha-
cTpoukax (S3).

@B nrocTbiMK cnoBAMY

YEpHbI GOH. XopoLl A5 04EHb
CBEeT/IbIX CLEeH UK Korga xoyetcs
3arnsaHyTb B Edit Mode u uckatb
ManeHbkue cBeTnbie Gaussians
(floaters), koTopbie TepsAOTCS Ha
cepoM. Takxe npgeaneH ons Map-
KETUHIOBbIX MaTepmnanoB C TEM-
HbIM, ApaMaTUYECKUM BUOOM.
LiBeT 3anekaeTcs B CKPUHLIOTbI U
orbit-BMaeo — ecnu Hy>kHa nNpo-
3payvyHOCTb ond nocnegyouero
KOMMO3M1Ta, YEPHbIN — XYALNN
Bbl6op. Ong TéMHbIX floaters ne-
pekntoymTech B 06paTHYO CTOPO-
Hy Ha White (M23).



RADIANCEKIT

Viewport > Background > White

9 roe

CTtpoka MeHto - Viewport - Background = White.

= TEXHWYECKMW
—e

YcTaHaBnuBaert LUBeT ¢doHa viewport Ha YncTbIn be-
nbin (RGB 1/1/1). MoneseH, Korga cueHa MMeeT npe-
WMYLLLECTBEHHO TEMHbIA KOHTEHT U XOo4eTcs BUOETb
TéMHble floaters (Tunn4Hble ynnyHble GOHOBbIE LIY-
Mbl).

Viewport > Reset Camera

9 roe

CTtpoka MeHto - Viewport - Reset Camera.

= TEXHWYECKMW
—e

CbpacbiBaeT kaMepy viewport, nokngaeT Bug tpe-
HMPOBOYHOWM KaMepbl U OCTaHaBMBaAET aBTO-Bpa-
weHne. Kamepa Bo3BpaLlaeTcs B HavasbHYO N03u-
umto (0B6bl4HO: Nepep CLUEHOM, YyTb CBEPXY), aBToO-
BpaLLEeHMe BbIKHOYEHO, U eC/N peHAepPep NOKasbl-
Ba/l TPEHUPOBOYHYIO KaMepy (0aHy 13 nos SfM),
BO3BpallaeTca K cBob6oaHOMN Kamepe.

naBa 1 — CTpoka MeHto

@B nrocTbiMK cnoBAMY

benbin GoH. YoobeH, korga cybb-
ekT nydwe BupeH light- on-dark,
NN ONS HaX0XOEHNS TEMHbIX
BbIGPOCOB, KOTOPbIE MOTOM MOX-
Ho yoanutb B Edit Mode (M15).
[N ynnyHbIX cLueH 6enbii Ya-
CTO Nose3Hee YEPHOro, MOTOMY
YTO TUMUYHbIE YnYHble floaters
06bIYHO TEMHbIE. KaKk 1 ¢ gpy-
rMMU GOHOBBLIMW ONUUSAMN, LBET
3aneKaeTcsl B CKPUHLIOTbI U BU-
neo.

@B nrocTbiMu cnoBAMY

BosBpaliaeT kaMepy viewport B
Ha4vanbHYy0 No3nunto. Ecnu Bbl
noTepsannch NPu OBUKEHUN UK
BbITONKHYNWN CLUEHY N3 Kagpa —
WENKHUTe 30eCb OOMH pas, u
CHOBA BMOHO TO, YTO Bbl SOJIKHbI
BnaeTb. OQHOBPEMEHHO BbIK/O-
YaeT aBTO-BpalLleHNe, ecnm OHO
cenvac paboTaet, M BO3BpalLaeT-
CS1 OT 3aMOPOXXEHHOW TPEHNpPO-
BOYHOM KaMepbl K cBO6OQHOMY
BMAay. Tak B nto6oM cnyyae nony-
YyaeTcsa YMCTbin pecTapT o630pa.
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MeHtio Export
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naBa 1 — CTpoka MeHto

PucyHok 5. MeHro Export ¢ Tpems rpynnamu nogmeHto — 3D Formats, Media n

Photogrammetry

BoceMb Lienen akcnopTa natoc asa photogrammetry-akcnopTta, crpynnuMpoBaHHble B
Tpu cekumm (3D Formats, Media, Photogrammetry). lNepBble WecTb CTPOSATCS Yepes
obLyto BcrnoMoraTesibHYy0 NpoLeaypy, Kaxaas u3 KoTopbiXx OTKPbIBAeT save-amanor
M perucTpupyeT aKcnopT B KaTanore ¢opmMaToB. Photogrammetry-nyHKTbl UMEOT UH-
OvBMayanbHyto noruky. Bce photogrammetry-akcnopTbl 1 HekoTopble 3D-3KCnopThl

OOCTYMNHbI TOJ1IbKO B nonHowm Bepcun.

Export > 3D Formats > Export PLY...

9 roe

CTpoka MeHio = Export = 3D Formats = PLY ($E).

= TEXHWYECKM
—e

OTkpblBaeT save-gmanor ¢ UMeHeM No ymosnya-
HUIO gaussians.ply . Mo OK Tekyuliee obnako
Gaussian nuuweTca B cTaHgapTM3nMpoBaHHbiii ASCII/
binary PLY-dopmaT — coBmecTuM c SuperSplat,
PolyCam, PlayCanvas 1 BcemMu pacnpoCTpaHEHHbI-
Mu 3DGS-npocmoTpLunkamu. NMonHole SH-koaddn-
LIMeHTbl, monHasa TouHocTb (Float32 Ha none). Pas-
Mep daina 4yacto Heckonbko coteH MbB npu = 500K
Gaussians.

@ nrocTbiMu cnoBAMK

CoxpaHset Bawy 3D-cueHy Kak
cTaHpapTHbIN PLY-dann. 370 ca-
MbI YHUBEpPCanbHbIN popmaT —
no4yTtu no6oe MO yMeeT ero
3arpy>artb, oT SuperSplat go
PolyCam u PlayCanvas. ®aunbl,
0[HaKO, CTAaHOBATCS 60MbLLINMY,
4acTo HECKONIbKO COTEH Mera-
6anT. Ucnonb3ymnTe PLY, korga
XOTUTEe NpofonxaTb paboTy B
NMOSIHOM Ka4yeCcTBe UM apXnBu-
poBaTb. ECnu XoTUTe AenuTbes
CLLEHON B C€TU, MOCMOTPUTE BME-
CTO 3TOro Ha SPZ (M27) unu
Compressed PLY (M26) — oHU
CYLLLECTBEHHO MEHbLLE.



RADIANCEKIT

naBa 1 — CTpoka MeHto

Export > 3D Formats > Export Compressed PLY...

9 roe

Ctpoka MeHto - Export - 3D Formats -
Compressed PLY.

~~ TEXHWYECKMW
—

Muwet obnako Gaussian B popmaT compressed-
PLY ¢ cobcTBEHHbIM KBaHTOBAHWEM MOJSIEN NO3K-
unun, Maclitaba, nosopota 1 SH. ®annbl 8 5-10

pa3 MeHblle HecxaToro PLY (M25) ¢ MMHUManb-
HOW BM3yanbHOW notepen. CoBMecTnM ¢ SuperSplat
(koTopbIl YnTaeT cTaHgapT compressed-PLY) u
PlayCanvas. IMs no yMon4aHuio gaussians_
compressed.ply.

Export > 3D Formats > Export SPZ...

o roe

Ctpoka MeHio = Export - 3D Formats - SPZ.

= TEXHWYECKM
—

Muwet obnako Gaussian B SPZ-dpopmaT — cxaTblin
splat-dopmaT, onybnunkoBaHHbI Niantic, c arpec-
CMBHbIM KBaHTOBaHNEM (~90 % MeHbLUe, YeM
HecxaTbln PLY). B o0CHOBHOM ONTUMU3MPOBaH A4
BE6-NPOCMOTPLLMKOB U MOBUNbHbIX MPUNOXEHUNA.
CoemecTtumM c Niantic Splatt3R, gsplat.js n 6paysep-
HbIM npocMoTpuwmkom Niantic.

. NMPOCTbIMU CINOBAMMU

Kak o6bl4HbIN PLY, HO B 5—10

pa3 MeHbLle. KayecTBo ocTaéTtcs
NOYTM TaKMUM Xe. icnonb3ymnTe
3T0, KOrga XoTuTe NoAennTbcs
$annomM oHNanH nnu oTNpPaBuUTb
no noyte. PaboTaeT HanpsaMmyio ¢
SuperSplat n PlayCanvas. Ecnu
uenesasi cMctemMa TpebyeT eLé
MeHbLMX pannoB (MOBUbHbIE,
Gpay3epHble AEMO), UICMONb3YN-
Te BMecCTo 3Ttoro SPZ (M27) —

OH CXaT eLwé 6onee arpeccuBHO.
[ng nonHoro KavyecTsa pegakTu-
POBaHMSA UCMONb3YNTE HECXKATbIN
PLY (M25).

@B nrocTbiMK cnoBAMY

OAVH 13 caMblX ManeHbkux gop-
MaToB. MpMepHO B 10x MeHbLLe
o6bl4HOro PLY. Ucnonb3yinTe 3To
B OCHOBHOM, KOrga XoTuTe noka-
3aTb cLeHy B 6pay3epe nnum npo-
cMaTpuBaTb B MPUOXKEHUMN Te-
nedoHa. [1nsg MakCMManbHOro Ka-
yecTBa PLY — ny4wiunn Boi6op.
SPZ 6bin pa3paboTaH Niantic u
pab6oTaeT HanpaMmyto ¢ gsplat.js,
Splatt3R 1 Be6-npocMoOTPLMKOM
Niantic. M3-3a cunbHOro cxa-
Tnsa SPZ-¢pannbl 60nblie Heb-
351 Nerko nNpogomkaTb 06y4aTtb

— O pefakTMpoBaHUS UCMOMb-
3ynTe PLY.
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Export > 3D Formats > Export gITF...

9 roe

CTpoka MeHto - Export - 3D Formats - gITF.

= TEXHWYECKMW
—e

Muwet .glb -daiin (binary gITF) c pacwmpeHmn-

eM KHR_gaussian_splatting. CtaHgapT-kKoHbOpPMeH,
NOAXOANT ANS KOHBEeMepoB, ncnonbayowmx glTF-
OBUXKK Bpoae Babylon.js nnu Three.js n peannsyto-
wnx pacwmpeHne KHR_gaussian_splatting.

Export > 3D Formats > Export .splat...

o roe

Ctpoka MeHto = Export - 3D Formats - .splat.

o~ TEXHWYECKM
—e

Muwet dpopmat Antimatter1s .splat — dukcu-
poBaHHble 32 6anTa Ha Gaussian (No3nums Kak

3x Float32, macwTab kak 3x Float32, noBo-

poT kak 4x Uint8-HopMann3oBaHHbIA KBAaTEPHWNOH,
RGB+opacity kak 4x Uint8). Hukakux SH-koadpdn-
uneHToB Bbillie DC. HanMeHbLLniA ¢pann ¢ npsMon
COBMECTMMOCTbIO C Bpaysepom. [1na gsplat.js n oH-
nanH-gemMo-npocMoTpLLnKa antimatter15.

naBa 1 — CTpoka MeHto

@B nrocTbiMK cnoBAMY

CoxpaHseT cueHy B dopMa-

Te gITF, KOTOPbIN NOHUMaAIOT
MHoOrune 3D-nporpamMmbl 1 Be6-
OBVKKW — MPU YCIIOBUU, 4YTO

OHW NogaepXXMBatT paclimpe-
Hue Gaussian-Splatting. Ecnny
Bac ecTb cneumopuyvecknin 3D-
KoHBewnep (Hanp., Three.js unu
Babylon.js), KoTopbl# ero noHu-
MaeT, 3To Bal popmaT. dann Bbl-
XOOMT Kak OBOMYHbIN .glb —
eOMHbIN NaKeT, cooepXXallnii BCE.
[nga knaccuyeckux splatting-pa-
604YMX NPOLLECCOB 0ObIYHO NyY-
wwnm Bbi6op — PLY nnu SPZ, no-
CKOMbKY X MOHMMatOT 6onblue
WHCTPYMEHTOB.

@B nrocTbiMu cnoBAMY

MpocTenwmn popmat Be6-npo-
CMOTpLMKA. ManeHbKUi 1 cpa-
3y oTo6pakaeMblin B Nto6om 6pa-
y3epe. Ho TepsieT geTtanbHoe
ocBeweHue (Bbicwne SH-koadp-
duumneHTbl TepsatoTcs — splat Bbl-
rMaguT oguHaKoBO € Ntoboro yr-
na, BMecTo Toro 4tobbl pearm-
poBaTb Ha cBeT). Xopow ans
MaKCMMasibHOM NPOU3BOANTE b-
HOCTK B Bebe, HO ANns poTopea-
nusMa nydwe SPZ unu PLY. Pa6o-
TaeT C OHNaWH- MPOCMOTPLLMKOM
antimatter15 u gsplat.js. Kax-
Obln Gaussian 3aHMMaeT GUKCU-
poBaHHble 32 6alTa, YTo Aenaet
dopmMaT NpPoCTbiIM U COBMECTU-
MbIM — HO LLeHOW rNy6uHbI feTa-
nnsaummn.



RADIANCEKIT

Export > 3D Formats > Export SOG...

9 roe

CTtpoka MeHto = Export = 3D Formats - SOG.

= TEXHWYECKMW
—e

Muuwet obnako Gaussian B popmaT SOG.

SOG («Self- Organizing Gaussian») — popmart
PlayCanvas c texture-atlas- packnagkoin n WebP-
cXaTMeM KBaHTOBaAHHbIX AaHHbIX. MaclTabupyetcsa
C COOTHOLWEHMEM pa3mepoB B 15-20x ny4le, 4yem
PLY. 3kcnopT BHYTPW Bbi3blBaeT cwebp KakK BHeLU-
HUN MHCTPYMEHT — Tak 4To B sandbox-BapuaHTe
(App Store) noTeHUMaNbHO OrpaHUYeH.

Export > Media > Export Orbit Video...

9 roE

CTtpoka MeHto = Export - Media = Orbit Video.

>~ TEXHWYECKM
—e

PeHgeput opbuty 360° BOKPYr LLEHTPa CLeHbl U
kogupyeT e€ kak MP4 (H.264) nnan MOV (HEVC, B
3aBMCUMOCTW OT CUCTEMHOro aedonta). B otnmnume
oT M18 (kmBasg 3anucb), TpaekTopus 3aecb GUKcu-
poBaHHag — ANIMTENbHOCTb BbibBUpaeTcs B HAaCTPOM-
Kax unu Ha ware akcnopta Simple Mode.

naBa 1 — CTpoka MeHto

@B nrocTbiMK cnoBAMY

OueHb ManeHbkun d¢opmat ans
PlayCanvas-pabouynx npoueccos.
MpuMepHo B 15—20 pa3 MeHblLUe
PLY, noToMy 4TO gaHHble yrnako-
BaHbl B texture-atlas-packnagky
n cxxatbl WebP. Ecnn y Bac HeT
PlayCanvas-pabouyero npouecca,
06bIYHO NyYWwmni BbiI6op — SPZ
mnm Compressed PLY. SkcnopT
BHYTPW BbI3blBaeT cwebp Kak
BHELHWUN MHCTPYMEHT — B BEp-
cuun ans App Store (sandbox)
3TOT Lar MOXeT 6blTb OrpaHun-
YeH.

@B nrocTbiMM CnoBAMY

ABTOMAaTUYECKN NPON3BOAUT BU-
[0e0 pa3BopoTa Ballen cueHbl. He
HY>XHO PYYHOro OBMXEHUS. XO-
polo ong couceTten unum 6bIcTpo-
ro gemo. Ecnmn xoyetcs KOHTpPO-
NIMpoBaTb KaMepy caMoMy, Uc-
nonb3ymnTe BMecTo aToro Record
Turntable Video (M18). TpaekTo-
pus dukcnpoBaHa: nonHas opbu-
Ta 360° BOKPYT LleHTpa CLUEHbI;
ONVTeNbHOCTb BbibMpaeTcs B Ha-
CTPOMKaXxX UMK Ha ware akcnopTa
Simple Mode. Buaeo BbiBoouUTCSA
kak H.264 MP4 nnn HEVC MOV B
3aBMCUMOCTU OT CUCTEMBbI.



RADIANCEKIT

Export > Media > Export Web Viewer...

9 roe

CTtpoka MeHto = Export = Media - Web Viewer.

= TEXHWYECKMW
—e

YnakoBblBaeT aBTOHOMHbI HTML-npocMoTpLLKK
(Ha ocHoBe gsplat.js) nntoc paHHble Gaussian, 3ako-
OVpPOBaHHble B Base64, B eanHbIA .html -daiin.
70T pann pabotaet oddnaiH B Ntobom coBpe-
MeHHOM bpaysepe — HUKAKUX CepBEPHbIX 3aBUCU-
MOCTeN, HMKakmnx BHewHmnx URL. Paamep danna
npumepHo B 1.3 pasa 6onblue SPZ-BapnaHTa (13-3a
overhead Base64).

naBa 1 — CTpoka MeHto

. NMPOCTbIMU CINOBAMMU

CoxpaHseT Bally CLeHy Kak ca-
Mo3anyckatwLlycs Be6-cTpaHu-
uy. BonHOM wen4yok no HTML-
danny > 6paysep OTKpbIBaeT-

€S - roToBas MHTEPaKTUBHas
3D-cueHa. PaboTaeT 6e3 nHTEpP-
HeTa, MOXHO OTNPaBUTb NO MNo-
4YTe, NpocTenLwmn cnocob nope-
NINTbCA Pes3ynbTaToOM C ApY3bIMU
VNN KNueHTamMun. ®ann copepxuTt
MOJNIHbIN MPOCMOTPLLKK gsplat.js
M paHHble Gaussian B 04HOM
OOKYMEHTEe — HUYEero He 3arpy-
»KaeTcs U3 ceTu. Pasmep dpan-

na NPUMEPHO Ha TpeTb 6onblue,
yeM y SPZ-3kcnopTa, HO B3aMeH
Nnony4aTento He HY>KHO 40MONHU-
TenbHoe MO.

Export > Photogrammetry > Export SfM (transforms.json)...

9 roe

Ctpoka MeHto = Export - Photogrammetry -
Export SfM (transforms.json).

o~ TEXHWYECKM
—

BbigeneHHbIN NyTb aKkcnopTa (He Yyepes obLLyto
BCMOMOTraTe/lbHYy0 Npouenypy), NOTOMY 4YTO 3KC-
noptupyetca He obnako Gaussian, a pesynbTaT
SfM. OTKpbiBaeT save-guanor ¢ transforms.json
KaK 3Ha4YeHMEM MO YMOIYaHUIO U TUMNOM KOHTEHTa
json . Mo OK nuweTcs coBMecTUMbIN ¢ nerfstudio
transforms.json c intrinsics kamep, No3amun (Kak
MaTpuua 4x4 B cornaweHumn NeRF) u nytamun kag-
poB. Help-TekcT B Ul ykasbiBaeT, YTO TPEHMPOBOY-
Hble n306paxeHns OoNXHbl 6bITb CKONUPOBaHbI Psi-
JOM Kak cocegHda4a nanka images/. AKTUBHO TOJIbKO
ecnu cyulecTtryeT pe3ynbtaTt SfM 1 nonHaga sepcus
pa3bnokupoBaHa.

. NMPOCTbIMMU CNTOBAMMU

Ecnun xoTuTe ncnonb3oeaTthb pe-
3ynbtaT SfM B Apyron nporpam-
Me Bpoge nerfstudio, Brush,
gsplat nnu OpenSplat, 3gecb

Bbl 3KCMOPTUPYETE MNO3NLMN Ka-
Mep. MoMecTuTe Ballu TPEHUpPO-
BOYHbIE N306pPaXKEHNS OOMONHU-
TeNbHO B Nanky images/ pagomM
c ¢annom transforms.json
— MHa4e LeneBas nporpamMmma

He CMOXET COMoCcTaBUTb n306pa-
XeHus. MyHKT cepbli, NoKa HeT
pe3ynbTaTta SfM, n 3abnokmMpoBaH
B free trial-eepcuun. ing paboye-
ro npouecca COLMAP-workspace
MCnonb3ynTe BMeCTo 3Toro M34.
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naBa 1 — CTpoka MeHto

Export > Photogrammetry > Export SfM (COLMAP Workspace)...

9 roe

Ctpoka MeHto = Export - Photogrammetry -
Export SfM (COLMAP Workspace).

~~ TEXHWYECKMW
—

OTKpblBaeT save-gmnanor ¢ UMeHeM Mo YyMON4YaHUio
colmap-workspace (6€3 pacwmpeHus, NOTOMY 4YTO
3To manka). MuweT cTaHaapTHYo paboyyto obnacTb
COLMAP c sparse/@/cameras.bin, images.bin,
points3D.bin . [lo3BoNsSeT OTKPbITb STM-pekoH-
CTPYKLMIO, PACCUYNTAHHYIO U UMMOPTUPOBAHHYIO
B RadianceKit, B gpyrnx nHcTpymeHTax Bpoae
Postshot, Nerfstudio nnn Meshroom, nn6o onsa A/B-
repaHa rnepesarpysnTb eé KakK y>e pacCcuYnTaHHbIn
BBOA, B caMmoM RadianceKit (uepe3 M5) — akoHOMUT
BPEMS BblYMCNEHNN. AKTUBHO TOJIbKO €CNK CyLLe-
cTByeT pe3ynbtat SfM 1 nonHaa Bepcusa pasdbnoku-
poBaHa.

MeHtio Help

& RadianceKit File Edit View Mode Training Viewport Export Window Help

®® ([ RadianceKit

. NMPOCTbIMU CINOBAMMU

Kak M33, Ho B dopmaTe COLMAP
BMmecTo nerfstudio. Ecnu Bbl uc-
nonb3yete Postshot, Meshroom,
Nerfstudio nnu gpyron MHCTpy-
MeHT ¢ COLMAP-pa6o4nm npo-
LLeCCOM, 3TO Ball 3KCMNOPT. YA06-
HbI MOBGOYHbIN 3PPEKT: Bbl
MoOXKeTe No3aHee nepesarpy-
3UTb 3Ty nanky 4yepe3z M5B
RadianceKit n cakoHOMUTb Bpe-
Ms BbluncneHmn SfM Ha cneny-
foLLeM MPoroHe — 0Co6eHHO Ha
60NbLINX CLEHAX 9KOHOMUS Ya-
coB. Kak 1 M33, 0OCTYMHO TONbKO
ecnu cyuiecTByeT pesynbTaT SfM,
1 3ab6nokupoBaHo B free trial-
BEpCUM.

togrammetry | Native (B

Classic | McMC

PucyHok 6. MeHto Help ¢ nyHKTamMu JOKYMeHTaumu, narnok 1 aHaamsa

CeMb NYHKTOB: ABa okHa gokymeHTaumn (User Guide, Keyboard Shortcuts), Tpu apnbi-
ka nanok (Training Logs, Exports, Storage) n Tpn okHa aHanu3a (Pareto Dashboard,
Holdout Analysis, BayesOpt Console). B ctune Apple meHto Help nosBnsetcs B camoMm
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naBa 1 — CTpoka MeHto

npasom yrny. CtaHgapTHOE MeHIo Help nonHocTblo 3aMeHeHo COB6CTBEHHbIM BapuaH-

ToM RadianceKit.
Help > User Guide

o roe

Ctpoka MeHto = Help - User Guide (37?).

o~ TEXHWYECKM
—e

OTkpbiBaeT okHo User Guide. OHO noka3biBaeT Ha-
BUraumio ¢ 60KOBOW NMaHesnbio TEM M NPOKpYyYMBae-
MVYI0 fieTanbHYyto 06/1acTb NpM pasmMepe No ymonya-
Huto 860x640. Coaep>xnmoe ctaTU4eckn BCTPOEHO
(He napcuTcda us Markdown).

Help > Keyboard Shortcuts

9 roE

Ctpoka MeHto = Help - Keyboard Shortcuts (&8/).

>~ TEXHWYECKM
—

OTkpbiBaeT okHO Keyboard Shortcuts — npo-

CTasi NpOKpy4MBaeMas packiagka co BCEMU CO-
KpaLlLeHUAMU MPUNOXEHNS, CIPYNNUPOBAHHBIMW NO
pPOOMTENBCKOMY MeEHI0. PasMep No yMo4YaHuio
440x560. CogepXxnumoe Takxe ctaTuyeckn BcTpoe-
HO.

@ rnrocTbiMU CIOBAMMU

OTKpbIBAET BHYTPUMNPUIOXKEHYE-
CKoe pykoBoOCTBO. ECnu He Xo-
YeTCcs YMTaTb BCE B 9TOM MaHya-
e, K/loYeBble Warun Bbl Hanaérte
npsamo B nporpamMme. PykoBopg-
CTBO MOCTPOEHO Kak oTAeNibHOoe
OKHO C 60KOBOW MaHeNnbo TeM —
TaK YTO MOXHO MpbiraTb NPSMO

K oTOoenbHbIM TeMaM. CogepXxu-
Moe Kopo4e, YeM 3ToT MaHyar,

M cpOKYCMPOBAHO Ha CaMblX pac-
NPOCTPaHEHHbIX paboynx npo-
Leccax.

@B nrocTbiMK cnoBAMY

OTKpPbIBAET OKHO C MOJHbIM CMNUC-
KOM BCeX KilaBMaTypPHbIX COKpa-
LeHunin. Ecnun He MoxXkeTe BCMOM-
HUTb, HaMp., Kakaa KnasuLla 3a-
nyckaet o6y4yeHue, nocMoTpuTe
TaM. CBoJKa TakXXe eCTb B KOH-
Le aTon rnasbl. CMMCOK Crpynnu-
pPOBaH Mo PoaUTENbCKOMY MEHIO,
Tak YTo Bbl 6bICTPO MpbIraeTe B
HY>XHY0 06nacTb. lMonesHo npu
nepexope co CTUNs pa6oTbl Mbi-
LIbO Ha CTUNb PaboTbl KNaBMaTy-
pon.
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Help > Open Training Logs...

9 roe
CTtpoka MeHto - Help - Open Training Logs...
(£&3L).

~~ TEXHWYECKMW
—e

Bbluncnaert nanky noroe Kak ~/Documents/
RadianceKit/Logs, CO3OaET €€ Npn HEOBXOANMOCTH
1 oTKpbiBaeT B Finder. Kaxabln NporoH oby4yeHuns
nuweT Tyaa ceon JSONL-dann training_YYYY-MM—
DD_HHmmss.jsonl.

Help > Open Exports Folder...

9 roE

Ctpoka MeHto = Help - Open Exports Folder...

= TEXHWYECKMW
—e

AHanorn4yHo M37, Ho ¢ ~/Documents/RadianceKit/
Exports. Co3gaerca npu nepBoM auto-test-nporoHe
UM NpY NepBOM LLLeNYKe; nocrne aToro Tyda nona-
JaloT NyTW No yMOJI4YaHUIo BCceX auto-test- akcnop-
TOB (Hanp., autotest_<timestamp>.ply). AKCMNOPTHI,
BbIGpaHHble BPYYHYIO Yepe3 save-ananor, HE oba-
3aTefIbHO MAYT Cloda, a Tyaa, Kyaa CoxpaHseT nosb-
30BaTeslb — TaK YTO 3Ta Nnanka NHTepecHa B OCHOB-
HOM O/19 auto-TecToB.

naBa 1 — CTpoka MeHto

@B nrocTbiMK cnoBAMY

OTkpbiBaeT B Finder nanky co
BCEMU NPeabiayLnmMm NpoToKo-
namu obyyeHus. Ecnm 4to-To
NOLUSIO He TaK UM X04eTCs no-
CMOTPETb, KOrga UMeHHo 06y4e-
HMe COLUMOCh K KAaKOMY 3Haye-
HU1I0, Bbl HAWOETe 3TO 34€ecb B
JSONL-¢pamnax. Ha kaxabiv npo-
roH o6y4yeHus Co30aETCA POBHO
oaouH ¢ann c timestamp — ero
TakXXe MOXXHO CKOPMUTb APYrnum
WHCTPYMEHTaM UNn OTNPaBUTb B
support no no4te. Ecnn xo4yeT-
cs rpadunyecknim aHanms, nyy-
lwas ctapToBas Touka — Pareto
Dashboard (M40).

@B nrocTbiMK cnoBAMY

OTKpbIBaET Nanky, Kyga npuno-
KeHune KnapéTt cobCTBEHHbIe 3KC-
nopTbl (0cobeHHO auto-test-npo-
rOHbl). ECNin Bbl BPYYHYIO Yepes
save-ananor pa3MecTum akc-
nopT roe-To eweé, oH TaM, a He

B 3TOM nanke. YoobHo anga y6op-
KW UNu Ong npoBepKu, CKOMb-

KO MecTa 3aHMMaloT npeabigy-
wme test-akcnopTbl. ECNK XOTU-
Te NonHbIn 0630p, BKIOYas no-
rm un scene-bundles, ncnonbaymn-
Te BMecTo aToro Manage Storage
(M39).
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Help > Manage Storage...

9 roe

Ctpoka MeHlo - Help - Manage Storage...

= TEXHWYECKMW
—e

OTkpbiBaeT storage browser (cM. rnaBy 4 Bcnomo-
ratenbHble okHa, ID W7-W12). NepeyncnseT Bce
COXpaHEHHbIe CLeHbl, training-noru, akcnopTbl K
Kelu B nanke ~/Documents/RadianceKit/ ¢ pa3mMe-
pom, no3sonseT reveal B Finder n nepemelleHmne B
KOP3MHY Ha 3anuchb.

Help > Pareto Dashboard...

o roe

Ctpoka MeHto = Help = Pareto Dashboard...
(43D).

= TEXHWYECKM
—e

OTkpbiBaeTt Pareto Dashboard (cm. rnasy 4, ID W13-
W22). Dashboard 3arpyxaet Bce JSONL training-
Nnorm ns ~/Documents/RadianceKit/Logs/, OpraHu-
3yeT UX No cueHaM 1 nNpeaycTaHoBKam U pu-

cyeT Pareto-TouyeyHbllh rpaduk (Mo yMon4aHuto:
loss npoTmne Gaussians, onunoHanbHo loss NpoTuB
wallclock nnu PSNR npoTtuB ntepauui).

naBa 1 — CTpoka MeHto

. NMPOCTbIMU CINOBAMMU

OTKpbIBAET OKOHHbIN 6pay3ep,
KOTOPbIN MOKa3bIBaeT, CKOMbKO
OVCKOBOrO NPOCTPAHCTBA 3aHU-
MaeT RadianceKit — Ha cueHy,
JIOT 1 3KCMNOPT. MOXHO yaanaTb
oTOeNbHble 3/IeMEeHTbl Hanps-
MYlo, He 3axonsd B Finder. Yno6-
HO nocne NpPoaoIKUTENIbHOI0 UC-
nonb30BaHMA, Korga Anck 3anon-
HAeTca — npegbiayline Norn n
auto-test- skcnopTbl MOTYT CkNa-
NblBaTbCA B HECKOJbKO rMraéamr.
Yepes reveal B Finder Bbl B Nto-
60e BpeMs nonagaeTe U B Knac-
cuYeckuin Bup.

@B nrocTbiMK cnoBAMY

OTKpblBaeT 0630p BCEX Npenbl-
OYLWNX NPOroHOB 06Yy4YeHMs Kak
guarpammy. Cpasy BUOHO, Ka-
KOW NPOroH Bbigan nyywunmn 6a-
NaHc KavyecTBa u pa3Mepa. Yoob-
HO, KOra X04eTCsl CPaBHUTL pas-
Hble npefycTaHoBKW. Mo ymon-
YaHuio rpaduk nokasbiBaeT loss
npoTMB Yncna Gaussians — HO
MOXXHO Tak)e NepeKkntoyYnTbCs
Ha wallclock- Bpemsa nnu PSNR.
[aHHble npnxogaTt ns JSONL
training-noros (M37); yeM 601b-
e y Bac NPOroHoB, TeM copep-
XaTenbHee aHanms.
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Help > Holdout Analysis...

9 roe

Ctpoka MeHto = Help - Holdout Analysis... ($3H).

= TEXHWYECKMW
—e

OTkpbiBaeT okHo Holdout Analysis (cMm. rnasy 4, ID
W23-W29). 3arpyxaeT transforms.json , pucyet
kamMmepbl Kak 3D-rnobyc n no3eonget pasbueHmns
train/test no ponpam (yrnosble NN nnHenHble, 2—-8
donpo.). BbiBog — fold-assignment.json, KOTOPbIA
obyyeHne MoXeT NCMOob30BaTb Kak TECTOBbIN Ha-

60p B COOTBETCTBYIOLINX KOHOUTYpaLUax 0bydeHus.

Help > BayesOpt Console...

9 roE

CTtpoka MeHto - Help - BayesOpt Console...
(©¥B).

~~ TEXHWYECKMW
—

OTkpbiBaeT BayesOpt Console (c™m. rnasy 4, ID
W30-W39). 3arpyxaeT npegonpenenéHHbie nouc-
KOBble NpocTpaHcTBa (Hanp., «MCMC scale-reg +
opacity-reg + ssim»), 3anyckaer trials 6anecoBckomn
ONTUMU3ALUM aCUHXPOHHO M NOKAa3blBAET KPUBYIO
CXOAMMOCTW U trial-nor BXxmByto.

MpumeuaHue: Cmd-Z B meHio Edit

naBa 1 — CTpoka MeHto

. NMPOCTbIMU CINOBAMMU

[ToMoraeT pa3gennTb Balwun 3a-
XBaTbl KAMEP Ha TPEHNUPOBOYHbIN
M TeCTOBbI HAGOPbl — YTOObI
06bEKTUBHO U3MEPUTb, HACKOSb-
KO XOpolua Balwa cueHa (Ha n3ob-
paxKxeHusx, KoTopble obyyeHne
HUKorga He Bugeno). Ckopee uc-
cnenoBaTenbCknii U 6eHYMapK-
WHCTPYMeHT. KaMepbl NokasblBa-
toTcs Kak 3D-rnobyc; MOXHO Bbl-
6upaTb Mexay 2 n 8 pongamu,
PaBHOMEPHO MO YIAy UN NNHEN-
HO no nopsaky. Pesynbtat —
ManeHbkuin JSON-¢pain, KoTopbin
06y4eHune 3aTeM UCMNONb3YeT Kak
TECTOBbIN Habop.

. NMPOCTbIMU CITOBAMMU

BcTpoeHHas KOHCO/b aBTO-TIHO-
HWHra. BMecTo Toro 4to6bl Bpyy-
HYl0 Nnpo6oBaTb pa3Hble Napa-
MeTpbl, NPUIOXEHNE MOXET pa-
60TaTb CaMO Ha HOYb U B KOHLLE
NPeanoXunTb Nyylve 3Ha4YeHuUs
Onsa Bawen cueHbl. O4eHb Npo-
OBUHYTbIN UHCTPYMEHT — Ans
6onblwmMHCTBa paboymnx npouec-
COB J,0CTaTOYHO XOpoLlen npen-
yCTaHOBKMW (CM. rnasy 7). Bbl BbI-
6upaeTe npegonpenenéHHoe no-
MCKOBOE NPOCTPAHCTBO (Hanp.,
«MCMC scale-reg + opacity-reg
+ssim») 1 BUOUTE BXUBYIO
KPUBYIO cxoguMocTu u trial-nor.
MnaHMpymnTe OT HECKOJIbKMX Ya-
COB [0 AHEW B 3aBUCUMOCTHU OT
HaCTPOMKMW.

C mas 2026 ropa Project Navigator B Expert Mode nogaep>xuneaeT yoaneHme numnop-
TUPOBaHHbIX N306paXeHU Yepes KHOMKY MUHYC UK Knaeuwy Backspace 1 oTMeHy
yepes Cmd-Z . 9To gencteme Cmd-Z nossnsercsa B cucTeMHoOM MeHio Edit macOS
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(npepoctaBneHHoM SwiftUl) kak «Undo Remove Image», noka yoanéHHoe naobpaxe-
HMe BCE elé BocCTaHOBMMO. OHO 3aperncTpupoBaHo Yepes cTaHgapT-KOHPOPMHYI0
CUCTEMY, He B ; MO3TOMY B MHBEHTape HET BblaeneHHol 3anucu ¢ M-ID.

0630p KNnaBUaTypHbIX COKpaLLEHNN

MYyHKT MeHI0 CokpauweHune

File > Open Scene... #0

File > Save Scene... #S

File > Import COLMAP | Metashape Workspace... 3
File > New Project SN

Mode > Simple Mode #1
Mode > Expert Mode ¥#2
Training > Start Training DT
Viewport > Enter/Exit Edit Mode S HE
Viewport > Toggle Auto-Rotation #EXT
Viewport > Save Screenshot S HES

Export > 3D Formats > PLY HE

Help > User Guide #?

Help > Keyboard Shortcuts H®/
Help > Open Training Logs... SFL
Help > Pareto Dashboard... 4#ED
Help > Holdout Analysis... {SFHEH
Help > BayesOpt Console... 3B

MeHto Edit (cncteMHo-npenocTaBneHHoe, B Expert Mode npu akTMBHOM BbibOpE B
Project Navigator):

OeiicTtBUue CokpauieHue

Undo Remove Image $Z

Remove Selected Image  Backspace [ Delete
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FNMABA

'naBa 2 — UHcnekTop (Expert View)

mmetry  Native (Beta)

lassic  MCMC

PucyHok 7. yctoii Expert Mode — Project Navigator cnesa (Images O, Cameras, Log), ny-
cTou viewport nocepeavHe, VIHcrekTop cripasa ¢ cekymusmu Presets/Training Configuration/
Enhancements/Training Metrics

MycTon MHcnekTop 00 uMnopTa: Jlesasg 60koBas NaHenb NOKa3blBaeT CYETUYMK Images
0 n noackasky apona «Drop images here [ or tap + to import». MlHcnekTop cnpaBa
MOJSIHOCTbIO GYHKLUMOHANEH, HO NPeayCcTaHOBKM TO/IbKO MHGOPMAaTUBHbI (HET aKTUBHO-
ro obyyenus). MNMpenycrtaHoBKa no ymonyaHuto «Preview» (5K utepauuin) nomeyeHa.
Camera Alignment yctaHoBneH Ha Apple Photogrammetry, Densification — Ha Classic,
SSIM Weight — 0.20, Render Scale — 50 %. B Training Metrics un Loss History nokasaHbi
nycTble cocTosiHMA («Start training to see live metrics», «Loss curve will appear during
training»).
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Simple | Expert

Log

Images (60)
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PucyHok 8. MIHcnekTop ¢ 3arpy>xeHHbiMu 60 nsobpaxeHusmu flowers — 6okoBasi naHesib
n306paxxeHnIi MokaabiBaeT repBbie uMeHa ¢garinos frame_0001.jpg v ganee, 3aro/ioBokK rna-
cut «60 images ready»

MHcnekTop nocne umnopta: CtaTyc 3aronoBka rnacut «60 images ready».
bokoBasi naHenb M3o0bpaxeHuin nepevncnset sce 60 MMNOPTUPOBAHHbIX Kaf4poB
( frame_0001.jpg — frame_0945.jpg , Kaxabln 16-n kagp 13 Habopa Bouquet Ha 960
Kamep Kak NoAMHOXeCTBO A4 6bICTPbIX UTepauuit). Jlormka aBToMmaTuyeckoro render
scale npoBepseT paspelleHne n3obpaxeHni (1536x2048 = 3.1 MP) n nogcTtpaveaeT
Render Scale cooTtBeTcTBYOWMM 06pasomM. KHomnka Play (3enéHas, BHU3y crieBa) Tenepb
aKTUBHa W 3anyckaeT oby4yeHne C akTUBHOM NpeayCTaHOBKOM.

®® ([ RadianceKit— Training Complete — 2,991 Gaussians / O

Simple | Expert

frame_0017Jpg

frame_0043Jpg

P B B B B
g

ogrammetry | Native (Beta)
Densifcation
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B B
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B B B B

B B

Completed

B B

3]

PucyHok 9. UHcriekTop BO BpeMsi 0b6y4YeHuss — XUBOM viewport noka3biBaeT PEKOHCTPYKLMIO
flowers Bouquet, HuxHss cTpoka meTpuk (Loss / LR / Gaussian count / iterations), kapToyka
npegycraHoBku «Preview» ¢ nometkou «Modified», ecnv napametpbi 6b1711 MU3MEHEHbI
MHCHeKTOp BO Bpems 06yqum|: CTpOKa 3arosioBka rnokasbiBaeT rnobasnbHbIN npo-
rpecc «RadianceKit — Training NN %». Viewport peHOepuT TeKyLLy PeKOHCTPYKLMIO
Gaussian B peasibHOM BpeMeHU (0bHoBgeTcs Kaxable 50 ntepaunii — MHTEepBan
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YXMBOro NpegnpocMoTpa 3agaétcs B Settings - General - Training - Live Preview).
CTpoka MeTpuK nop viewport: Tekywnin Loss, Learning Rate, uncno Gaussians u
CYETUYMK nTepauni (Hanp. 1600/5 000 c npenycTaHoBKoM Preview). KapTouka npep-
yCcTaHOBKMW «Preview» nony4yaet nomMeTtky «Modified», kak Tonbko noboi napamMeTp
OTK/IOHAETCS OT BCTPOEHHOr0 3Ha4YeHMs No yMmon4vaHuto. bokosasa naHenb «Log» cobu-
paeT cobbiTns aTanoB SfM n oby4yeHus.

®® [ RadianceKit— Training Complete — 2,991 Gaussians

Training compl

metry | Native (Beta)

"
lassic | MCMC

Max trations  Densiy Unt
5000 § 3500 G

Completed

PucyHok 10. VMIHcriekTop nocsie 3aBepLueHus 0byYeHns — viewport noka3piBaeT 3aKOHYEH-
Hyto pekoHcTpykumto flowers Bouquet (2 991 Gaussians nocse 5K ntepauyuii 3a 13 c), cTpoka
3arosioBka « Training Complete — 2,991 Gaussians»

MHcnekTop nocne obyvyeHus: CTpoka 3arosioBka nokasbiBaeT GuHaabHOe YMcno
Gaussians (3gecb 2 991 — o4eHb KOMMNAKTHO, MOCKOJIbKY CUHTETUYECKAA CLEHa
Bouquet 13 Blender umMeeT NpoCTylo reoMeTputo Ha cBeTNoM ¢oHe). Viewport nokasbl-
BaeT 3aKOHYeHHOe 06n1ako Touek — akTuBHa orbital drag-HaBuraums (BpawaeT BOKpyr
LeHTpa cueHbl). Cekuua Training Metrics Tenepb 3anonHeHa PUHaNbHbIMU 3HAaYEHUAMMU,
rpacduk Loss History nokasbiBaeT xof Bcex 5 000 ntepaunin. Cekuma Export BHU3Yy
Tenepb akTMBHa (BCe KHOMKKN popMaToB pa3b/ioKMpPOBaHbI).

MHcnekTop — 370 npaBas 6okoBasa naHenb B Expert Mode (#82). OH o6begmnHseT Bce
napamMeTpbl, OTHOCsILWMECS K 06y4eHMI0, B CEMb CBOpaYMBaeMbix cekumii. Mopanok
no YMOJIYaHUIO CBEPXY BHU3 NMpW NepBOM 3anycke Takol: Look, Presets, Training
Configuration, Metrics, Loss Chart, Enhancements n Export. Cekuns «Look» (noct-
TPEHMPOBOYHbIE KOPPeEKLUM n3obpaxkeHns) — ato peanbHoe Ul-nepenmMeHoBaHne
npexHen cekumn «Finishing»: e€ BHYTpeHHUI enum- rawValue MO NpPUYMHAM Nep-
CUCTEHTHOCTU ocTaéTtce «Finishing», a oTo6pakaemMblit 3aronoBok rnacut «Look».
Kaxkgas cekums MoXeT ObiTb CBEPHYTA LLLETYKOM MO 3arofloBKy, a Mopsa0K MOXHO
MeHaTb Yyepes drag-and-drop (InspectorView.swift:81-97). Mpu nepBoM 3anycke
BCe ceMb CeKL UM CBEPHYTDI (inspectorCollapsedSections MO YMOYaHUIO PaBHO
Set(InspectorSection.allCases)); 3aTe€M COCTOSIHME NMPUTOXKEHUS 3aNOMUHAET Npea-
NOYTEHNS CBEPTbIBAHMA W MOpsAaKa MeXay 3anyckamu.

Pap snemeHTOB ynpaBneHusa MIHcnekTopa Takxxe NosaBASOTCS NOYTU B UAEHTUYHOM
dopme B Settings (rnaea 3) — o6bIyHO STM-63KkeHa, sky masking 1 aHanornyHole
3Ha4eHMsa No ymonyaHuto. PasgeneHne coenaHo co3HaTesnbHO: Settings npepocTtaBnser
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rno6asbHblin o8 NPUNOXEHUA WabfoH 4518 BHOBb CO34aBaeMblX MPoeKToB, MHcnekTop
nepeonpenensaer aT1 3Ha4YeHUs ANs TeKyLLero oTkpbIToro npoekta. CTOUT OCBOUTb J10-
rMKy paboTbl OAHOM CTOPOHbI — 1 APYrY0 MOXHO UCMOMb30BaTh BCAEMYHO.

JleBas konoHka B Expert Mode — Project Navigator — He BxoauT B MIHCnekTop, HO
SABISIETCSA €ro NpsMbIM COCeA0M. TaM MOXHO BblBMpaTb MMMOPTUPOBAHHbIE N306paXxke-
HUS WEeN4YKkoM, NnpeanpocMaTpmBaTb X No npobeny Yepes Quick Look n ygpanaTtb yepes
KHOMKY MUHYC nnm knasuwy Delete (c Cmd-Z gns otMmeHbl). IHCnekTop crnegyeT 3a
TEeKyLWMM BbIBOPOM B HOKOBOM NaHeNN KOHTEKCTHO-3aBUCMMOWN aeTanbHol MHGopMa-
LMen, HO ceMb OCHOBHbIX CEKLMI BCcerga ocTatTcs AO0CTYMNHbIMMU.

Cekuus Look (L1-L5)

Cekuus Look (BHYTpeHHMN rawValue no-npexHemy «Finishing») — aTo camas Bepx-
HAs cekums MHcnekTopa, cobupatowas B 04HOM MecTe MOCT-TPEHUPOBOYHbIE KOpP-
pekuumn nsobpaxeHus. Bce perynsatopbl paboTaloT Hepa3pyLualLe: Kaxablil cnangep
33aHOBO NPUMeEHsIeT FinishingPass K HEM3MEHHOMY pristine-CHUMKY (OpUrnUHanbHbIN
DC-uBeT, -HenNpo3paYHOCTb, ~MaclTab) — Tak YTO KOPPEKLNS UGAEMIMOTEHTHA, a He
HakonuTesnbHa. Pe3ynbTaT nosenseTcs BXXUBYo B viewport (WYSIWYG, TouHo Tak Xe,
KaK nocneayowmii aKcnopT) 1 3anekaeTcs B KaXkablii akcnopT. Cekuma OOCTYMNHa
NLWb NOC/e 3aBepLIeHUs TPEHUPOBOYHOIO MPOroHa (a0 aTtoro cTouT «Available after
a training run completes.»); eé 3HaueHnsa cOpacbiBalOTCA NPU KaXK[0M HOBOM o6y4e-
HUN. MNMoKa NAET 3KCMNOPT, BCe perynaropbl 3ab60KMpoBaHbl — NMosBASETCS NOACKa3ka-
3amok «Locked while exporting — the file uses the current settings.», a GroupBox
0eaKTUBUPOBaH.



RADIANCEKIT

Cnaipgep Saturation

9 roe

MHcnekTop - cekuua Look - GroupBox -
Saturation.

o~ TEXHWYECKMW
—

Cnanpep 0.5-1.2, oTob6paxeHune ABy3HayHoe (Hanp.
«1.00»). MacwTabupyet SH-DC-XxpoMy Kaxxaoro
Splat Bokpyr 3HauveHus apkoctu: 1.0 = 6e3 name-
HeHuin, < 1.0 = obecuBeYeHO (LBET TAHETCH K rpa-
faunm ceporo), > 1.0 = HacblweHHee. MaTemaTunye-
cku DC-uBeT nepecunTbiBaeTca U3 pristine-cHMMKa
( desaturateDC ), Tak YTO MOBTOPHOE NepeTacknBa-
HMe He cymMmmupyeTtcs. NMpoBepeHo Ha MaTepuarne
npoHoB DJI (Buagyk Pensford), KoTopblin CKNIOHEH

K nepeHacbiweHnto — edonT oasa APOHOB NEXUT
Ha 0.82. [leicTByeT TOJ/IbKO Ha LBeTOoBYtO 6a3y (SH-
cTeneHb 0), 6onee Bbicokne SH-KOaGPULMEHTDI
OCTaloTCs HETPOHYTbIMMU.

Cnaiipep Splat length

9 roe

MHcnekTop = cekuunsa Look = GroupBox = Splat
length.

= TEXHWYECKMU
—

Cnanpep 0.3-1.0, otobpakeHue gBy3HayHoe. CTa-
rmeBaeTt Tpu ocn MacliTaba kaxpgoro Gaussian B
NOr-npocTpaHCTBe K Ux cpegHemy ( shortenScale ,
dakTop alpha ): 1.0 = 6€3 USMEHEHMUI, MEHbLUME
3Ha4YeHUqa genatoT BbITAHYTble «UronbYaTblie» Splat-
bl Kpyrnee, 0 661K 6bl YUCTbIMK chepamn. Bozgeii-
CTBYET Ha Uronb4vaTtble, nepepas3BEpPHYTbie Splat-bl,
He MeHss obLWnit pasMep, U 3a CYET 3TOTO CHUXKAaET
TUMNYHbIE «KOHPEeTTU»-apTedakTbl. [TpuMeHaeTcs
OT pristine-cHMMKa (opuUrnHanbHbIA Nor-macwTab),
nosToMy naemMnoTeHTHo. KommyTupyeT co Splat
size (L3), notoMy 4TO 06a paboTatoT B Or-npo-
CTpaHCcTBe.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

HackonbKo HachbILLLEHbI LiBETA ro-
ToBOro Splat. 1.00 ocTaBnsieT Bcé
KakK 06y4eHO, 3Ha4YeHNS HUXe TS~
HYT LLBET K CEPOMY — XOPOLIO
Ons MaTepuana opoHOB UKU BU-
[,e0, KOTOPbI YacTO BbIXOAUT ne-
peHachlLlLeHHbIM. 3Ha4YeHUs Bbl-
we 1.0 genatoT ero HacblWweHHee.
MO>XHO CKOJIbKO YrOOHO FOHSTh
Typa-clofa, HN4ero He «packa-
YymMBaeTcsa», NOTOMY YTO NPMIO-
)XeHue Bcerga cymTaeT 3aHOBO OT
HEeM3MeHHOro opur1uHana. BugHo
BXWBYI0 B viewport n TOYHO Tak
)Xe B aKcnopTe.

@B nrocTbiMM CnoBAMY

[enaet CNMWKOM AJINHHbIE,
ocKonoYHble Splat-bl kpyrnee.
1.00 ocTaBnsieT GopMy Kak oby-
YyeHo, 6osiee HN3KMe 3HaYeHns
CMWHAIOT BbITAHYTbIE «UTMbI» B
6onee oKpyrible KNSKCbl — 3TO
ycnokaneaeT 3epHUCTble, Nopa-
XXEHHble KOHbeTTU-apTedakTaMu
PeKOHCTPYKuMK. O6LWMI pa3mep
OCTaéTcs NPEeXHUM, peyb TONIbKO
0 BbITAHYTOCTU. Be3onacHoO KOM-
6uHMpyeTcd co Splat size (L3).



RADIANCEKIT

Cnaipep Splat size

9 roE

MHcnekTop - cekuus Look - GroupBox - Splat
size.

o~ TEXHWYECKMW
—

Cnanpep 0.5-2.0, oTtobpaxeHne oBy3sHayHoe. Mac-
wTabupyeT Kaxapln Gaussian paBHOMEPHO Mo BCEM
TPEM ocsM ( sizeScale ): 1.0 = 6€3 U3MEHEHUN,

< 1.0 = MeHblwe/nnoTHee/pe3ye, > 1.0 = 6onb-
Wwe/«nywmcree» (3anonHaeT NPOMeXYTKU Mexay
Splat-amu). Mockonbky MaclwTabbl nexaT B nor-
NMPOCTPaHCTBE, YMHOXEHME peannsyeTcsa Kak agamn-
TUBHbIN log(factor) -CABUI — 3TO KOMMYTUPYET
co Splat length (L2), noToMy YTO NOCTOSIHHbIN COBUT
OCTaBNSET OTK/IOHEHME-0T-CPpeaHero HETPOHYTbIM.
OT pristine-cHMMKa, TO €CTb OEMMOTEHTHO. HOBOE
B 3TOWN BEpCUW.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

MacwTtabupyet Bce Splat-bl paB-
HOMEPHO 60MblUe UK MEHbLLE.
1.00 — 3710 06y4eHHOE COCTO-
AHWe, 3HaYeHNS HUXXe genatoT
06n1aKo TOYEeK TecHee 1 pes-

ye, 3HaYeHMUs Bbllle NpUKpbIBa-
10T NPOMEeXYTKN Mexay Splat-
aMu (BbIrNSOUT MArye/«nyLwm-
cTee»). YOobHo, YToObl BU3Y-
aNbHO 3aKPbITb AbIPABY PEKOH-
CTPYKLMIO MM HA060POT BbICBO-
604UTb 60NblUe OeTanmsaumu.
bes npobneM yxuBaetcs co Splat
length (L2) — o6a perynsTopa He
BNUAIOT OpYyr Ha apyra.



RADIANCEKIT

Fade far region (c cy6-cnaiipepammu)

9 roe

MHcnekTop - cekuus Look - GroupBox - nepe-
knoyatenb «Fade far region» nntoc cy6-cnanaoepbl
«Fade start xradius» n «Fade floor».

>~ TEXHWYECKM
—

MepekntoyaTenb, akTUBUPYIOWMA paananbHbii cnag,
Henpo3payYHOCTN C PacCTOAHUEM OT LLeHTpouaa
Kamep — cnabo Habnogaemble «ganbHNUe KOHOeT-
TU» Ha GoHe ckpbiBatoTcs. Tonbko gnga orbit-
CbEMOK: nepeksoyaTenb JeakTMBMPOBaH, Koraa
finishingContext.fadeEligible paBHo false (nu-
HelHble NPONETbI, CAULWKOM Maso UKW BbIPOXAEH-
Hble KaMepbl); Toraa BMecTo cyb-cnanaepoB nose-
naetcqa noackaska «Far-fade applies only to orbit
captures (not this scene).» MpurogHocTb onpeae-
naeTca rno asumyTanbHOMY MOKPbITUIO NO3ULMNA Ka-
mep (orbit okpy>xaeT LeHTpoUa 1 3anofIHIAeT MHO-
rme cekTopa Komnaca, MMHENHbIN NPoNéT — Nullb
~2). lBa cyb6-cnangepa ynpaBnsatoT reoMeTpuen:
Fade start xradius (1.0-3.0) 3agaéT BHYTPEHHU
paanyc Kak kpaTHoe orbit-paguyca, BHyTpu Ko-
TOpOro AencTByeT nosfiHaa Henpo3payHocTb; Fade
floor (0.0-1.0) — 370 dakTOp HEMPO3PAYHOCTH
paneko 3a fade-pagnycom. BaxxHo: fade nponyc-
KaeT 30Hy sky-dome (3amopoxeHHble Gaussians
mHpekcoB [0, frozenCount)), 4To6bl HaMepeHHas
doHoBaga Kyrnona He 3aTeMHsaNacb 3a04HO.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

CKpbIBaeT pbIX/ible OCTaTKM Ha
BHELWHEM Kpae CLLeHbl — MMEHHO
Te «ganbHMe KOHPEeTTU»-KOMOY-
KW, 4TO BUCST faneko no3aam
npu KPYroebiX CbEéMKax. PaboTa-
eT TONIbKO NpU HacTosWwmx orbit-/
KPYroBbIX CbEMKaX; MPU NPSMbIX
nponérax gpoHa Uaun CAULKOM
MasioM Yucne kaMep nepeknoyva-
TeNb cepbli, a NoOAcKa3Ka 06bac-
HAeT noyeMy. ECnu oH aKTUBEH,
[06aBnaoTCA ABa TOHKUX pery-
natopa: «Fade start xradius» 3a-
DAéT, C Kakoro pacctoaHug (Kak
KpaTHoe paguyca 06nérta) Hauu-
HaeTcs ckpbiTue, «Fade floor»
— HaCKOJIbKO CU/IbHO JanbHue
Splat-bl B UTOre octatoTCst BUAHbI
(0 = coBceM npoyb, 1= 6e3 name-
HeHnIn). HaMepeHHO PEKOHCTPY-
npoBaHHbIN sky-dome (144) npu
3TOM HUKOrOa He TporaeTcss —
Hebo coxpaHaeTcs.



RADIANCEKIT naBa 2 — NHcnekTop (Expert View)

KHonka Reset finishing

9 roe

MHcnekTop - cekuusa Look - GroupBox - «Reset

finishing» (BHM3y, ManeHbkas KHoOmMKa). OQHVM LLENYKOM BO3BpalLaeT
BCe perynatopbl Look Ha cTaH-
naprt (Saturation 1.00, fade BbI-
KntoyeH, o6a Splat-cnangepa Ha
CbpacbiBaeT BCce HacTpoMkn Look Ha 3Haye- 1.00) — viewport nocne aTto-

HWS MO yMon4YaHuio (FinishingPass.Settings() F0 CHOBA MOKa3bIBAET TOYHO
CBEXWI 06YYeHHbI pesynbTar.

. NMPOCTbIMU CINOBAMMU

o~ TEXHWYECKMW
—

= Saturation 1.0, fade Bbiknto4eH, Splat length YA0BHO, ECAN 3aUFPATUCH U XO-
1.0, Splat size 1.0) u cpasy 3anyckaeT no- TWUTe HayaTb YUCTO C Hayvana.
BTOPHbIN finishing, Tak 4TO viewport Bo3Bpalla- MocKonbKy MpuoXeHWe BCceraa
eTCs K HEM3MEHHOMY 06YYEHHOMY COCTOSIHUIO. CHNTAET oT ophriHana, noTepu
KayecCcTBa NMpwu 3TOM HeT. [Moka
controlSize(.small). MNockonbky Becb Look-cTek WAET 3KCMOPT, KHOMKa (KakK v
CYMTaEeT MAEMNOTEHTHO OT pristine-cHMMKa, «Ha3ag cnanpepbl) 3a610KMpoOBaHa.

K 0edonTy» — 370 B TOYHOCTU UCXOHbIN BbIBOA,
obyuyeHuns, 6e3 NoTepn Ka4yecTBa OT MHOIOKpPaTHOro
XOXaeHus Tyga-ctoga. Kak 1 Bce perynatopbl cek-
umn, 3abnoknpoBaHa BO BpeMsa UAYLLEr0 9KCNopTa.

Cekuus Presets (11-111)

Cekuus Presets — cambliii 6bICTPbI CNOCO6 NPMMEHUTb NPOTECTUPOBAHHYO KOHOUrY-
paumto. BcTtpoeHHble npeayctaHoBku (Capture Class, Classic, MCMC, Hybrid) natoT
BOCMPON3BOAMMbIE OTNPaBHble TOYKM N3 560+ 3a00KYMEHTUPOBAHHbIX 3KCNEPUMEH-
TOB; CO6CTBEHHbIE NpeayCTaHOBKN MOXHO COXPaHATb, 3KCMOPTUPOBaATb, UMMOPTUPO-
BaTb 1 nNepepgaBaTb. Cnucok crpynnupoBaH no Kkateropuam (Capture Class, Classic,
MCMC, Hybrid, Custom), n ogHOBpeMeHHO MOXET BbITb pa3BEPHYTO HECKOJIbKO KaTe-
ropuin. KOHTEKCTHOE MeHIo (NpaBblil KIMK MO CTPOKE) AenaeT AoCTynHbiMK Export,
Duplicate, a png nonb3oBaTenbckmx npenycraHoBok — Delete.



RADIANCEKIT

KHonka Save...

9 roe

MHcnekTop - cekuunsa Presets - kHonka Save... (na-
Henb OeCTBUIA BHU3Y).

o~ TEXHWYECKMW
—

OTKpblBaeT popover C TEKCTOBbIM MONEM U
KHomkamm Save/Cancel. Tekyuiee cocTosiHue
TrainingConfig coxpaHsieTcsa Kak HoBas NMosb3oBa-
Tenbckas npepycrtaHoska (JSON-encoded, xpaHuT-
CS 0N19 BCero npunoxenus). MNMpouecc coxpaHeHus
Konupyet Bce 81 napamMeTp obyyeHusa nioc Te-
Kyuwyto cTpaTeruto densification. NpeaycrtaHoBKa
aBTOMaTMYeCcKM nonagaeT B kaTeroputo Custom,
He3aBMCUMO OT TOro, U3 KakKol BCTPOEHHOW npes-
yCTaHOBKM Bblna nony4veHa. MycTble UMeHa 1 BBOf,
M3 ogHNX Npob6enoB OTKIOHATCS. YXKe CYLLeCTBYO-
LNe MMeHa He OTK/IOHATCA — Y KaX oM npeaycTa-
HOBKW CBOM BHYTPeHHUN ID, oy6nn UMEH TexHnYe-
CKMW paspelleHbl, HO NPakTUYeCcKn nyTatoT.

TekcToBoe none Preset Name

9 roE

Save-popover - TekcToBoe nose «Preset Name».

TEXHUYECKMWN

I

MpocToe TEKCTOBOE MNOoJie CO CKPYrnéHHon obBoa-
KoWn, Wwnpokoe. Mpwn wenyke no KHomnke Save 3Ha-
yeHue B6epEeTcs Kak MMS nNpefycTaHoBkU. JIuMnTa
OnvHbl B Ul HET, HO coxpaHaemMoe UMS O0MKHO 6bITb
JSON-kogmpyemMbiM 1 oTobparkaemMbiM B cnnckax Ul
— aMopa3un n ymnayTbl pabotator. Cogepxmmoe aB-
ToMaTn4veckn cbpacbiBaeTcs B MyCTY0 CTPOKY Npw
OTKpbITUKN popover. KHomnka Save oCTaeTca geakTu-
BMPOBAHHOM, Noka none nycto nocne trim. Auto-
suggest n pre-fill uUMeHeM TekyLLeln akTMBHOW Npes-
YCTaHOBKMW HET.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

CoxpaHsaeT Baly TeKYLLY KOH-
durypaumio Kak MHOropasoByto
npepycTaHoBkKy. LLIENKHMTE no
KHOMKe, BBEAUTE UM B popover
M WenkHuTe Save — Bce 81
napameTp, BKtoYasa cTpaTeruio
densification, nonapgatoT nog Bbi-
6paHHbIM UMEHEM B KaTeropuio
Custom. 3T0 HY>)XHO, KOrAa Bbl
BNOXWNN YCUNNSA N HE XOTUTE BO-
3UTbCHA C HAaCTPOMKaMM 3aHOBO B
cnepytoweM npoekte. 0OCO6eHHO
y0o6HO Ong NoOBTOPAKLWMXCS Ha-
cTpoek Bpoae «Drone 4K» unu
«Indoor fast». [ly6nun nMén tex-
HUYECKM pa3peLleHbl, HO NPaKTU-
Yyecku nyTalT — ny4yuwe BbibpaTb
YTO-TO ONMcaTesibHoe.

@ nrocTbiMu cnoBAMK

Cioa Bbl BBOAUTE UMS 0719 CBOEN
npenycTaHoBKU. BoibepuTte 4To-
TO onucaTtenbHoe Bpogae «Drone
4K 30fps» unu «Indoor fast»

— TaK no3gHee npouie HanuTn

eé B kateropum Custom. Smopaan
W YMNQYTbl pa3peLueHbl, XXECTKO-
ro nMMuUTa ANuHbI HeT. Moka no-
e NycTo UKW COQEPXMUT TONbKO
npobenbl, KHONKa Save ocTaéT-
cs cepoit. Ecnu popover oTKpbITbh
3aHOBO, MOJie CHOBA NYyCTO —
pre-fill uMeHeM akTMBHOM Npef-
YCTaHOBKW OTCYTCTBYET.



RADIANCEKIT

KHonka Cancel (oguanor Save)

9 roE

Save-popover - kHornka Cancel (cnesa).

= TEXHWYECKM
—e

3akpbiBaeT popover 6e3 coxpaHeHus. OTbpacbiBaeT
coaepXXMMoe TeKCTOBOro Nofs — Npu CreayolemM
OTKPbITUN OHO ByaeT cOpOoLIEHO B MyCTOE JIOFMKOM
KHonku Save... (11). CTaHgapTHbIA CTUNb KHOMKMK,
06e3 gnanoros noatTeepxaeHus n 6es hotkeys. Teky-
was TrainingConfig ocTaétca 6e3 naMeHeHui, no-
CKOJIbKY MYyTb COXpPaHeHMs BOOOLLE He BbIMOHANICS.

KHonka Save (guanor Save)

o roe

Save-popover - KHonka Save (cnpaBa, 3aMeTHbI
CTWMb).

o~ TEXHWYECKM
—e

Tpurreput cobcTBEHHO CoXxpaHeHue. Ewé pas Ba-
nmpupyeT, uyTo nma HenycToe (defensive check), n
3aTeM NuweT Tekyuwyto TrainingConfig kak JSON B
app-storage. 3aTeM 3akpbiBaeT popover. BoigeneHo
CWHMM, CepbiM MokKa TEKCTOBOE nosie nycrto. Ecnu
coxpaHeHune He yoaéTcsa (Hanp. n3-3a NosiHOro app-
storage — o4eHb ManoBEepPOSATHO), BUAMMOIO Anano-
ra o6 ownbke Noka HeT; NpeaycTaHOBKa NPOCTO He
NosIBUTCS NPWU CliedyoueM 3anycke nNpunoxeHus.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

3akpbiBaeT Save-popover 6e3 co-
XpaHeHuns Yero-nubo. Ecnu ne-
penymanu, onedatanucb unum
CNy4YanHo OTKPbIIN ananor —
npocTo WweénkHute Cancel. Te-
KyLwiast KOHPUrypauma obyvyeHus
ocTaétcs 6e3 MSMEeHEeHUN, No-
CKOJIbKY HMYero He 3anuca-

HO. MpY NOBTOPHOM OTKPbLITUN
popover none MMeHu CHoBa My-
cTo. Hukakunx safety- 3anpocos,
HUKaknx hotkey — npocTto wén-
KaeTe, M ero Her.

@B nrocTbiMK cnoBAMY

LLlenykoMm no Save Bbl MpUHUMa-
eTe UMS 1 3anncbiBaeTe Bawy
TEeKYLLY HAacTPOMKY Kak HOBYO
npepycTaHoBKy. Popover 3akpbi-
BaeTcs, NpeaycTaHoBKa HeMe[ -
NIEHHO NOABNSETCS B KaTeropmun
Custom cnucka npegycTaHOBOK,
M eé 3aTeM MOXHO aKTUBUPOBATb
Lwenykom. KHonka BblgeneHa cu-
HUM ( borderedProminent ) u
ocTaéTcs cepoun, Noka rnosne nMme-
HW NycTo. Ecnu coxpaHeHne

He ypaétca (Hanp. UserDefaults
NonoH), BUAUMOro ananora o6
owmnbke HeT — nNpenycTaHoBKa
npocTo 6yneTt oTCyTCTBOBATb NpU
cnenytoweM 3anycke npuioxe-
HUS.



RADIANCEKIT

KHonka Export...

9 roe

MHcnekTop = cekuua Presets - naHenb gencremi
- KHonka Export....

o~ TEXHWYECKMW
—

SKCnopTUpyeT TeKyLlyto BbibpaHHY0 NpeaycTaHoB-
Ky B panin .radiancepreset (BHyTpu — JSON).
[eakTnBMpoBaHa, ecnm He BbibpaHa HW ofHa Npef-
ycTaHoBKa. Mo LWenyky npunoXxXeHne oTKpbiBaeT
save-aunanor ¢ umeHeMm daina npegycTtaHoOBKU (UMK
npenycTaHoBKMU
1. pacwmnpeHne .radiancepreset ). CoOXpaHEHHbIN
dopmMaT coaepXxunT

nonHyto TrainingConfig nntoc MetagaHHble (M4,
kateropwus, ID, built-in-dnar). [JBonHoM Wwen4yok B
Finder oTKkpbIBaeT NpUNOXeHNEe, HO HEe aBTOMaTU-
Yeckun UMMOPT; NoNb30BaTeNb A0/KEH BOCMONb30-
BaTbCs KHonkown Import (16).

KHonka Import...

9 roe

MHcnekTop = cekuua Presets - naHenb gencTemi
- KHonka Import....

= TEXHWYECKMW
—e

OTKpblBaeT ¢alifoBbl Ananor, paspeLlatoLumin
TONbKO palnbl .radiancepreset (multiselect oT-
Kno4éEH). Mpwn Bbibope JSON-daiin 3arpyxaertcs,
BanMOMpyeTcs N BCTaBnseTcs B kateropumto Custom
— C HOBbIM BHYTPEHHUM ID, 4TOoObI HEe OblsIo KO-
NN3UN CO BCTPOEHHbIMU. IMNOPT aBTOMaTUYECKMU
ycTaHaBnmBaeT kKaTteropuio B Custom, gaxe ec-

NN 3KCMOPTUPOBaHHas NpeaycTaHOBKA M3HAYalbHO
6bina, Hanp., built-in. MoBpeXaEHHbIE UM HECOB-
MEeCTUMble CO CTapon Bepcuein cxembl Gpaiifibl TUXO
OTKNoHAtOTCH, 63 Ananora ownoKM (KOHCObHbIN
nor nHbopmaumio aeT).

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

Bbi6epuTte NnpenyCcTaHOBKY B
cnucke u WEnkHuUTe Export —
3aTeM e€ MOXHO COXPaHUTb

Kak ¢ann .radiancepreset
M OTNPaBUTb KoNere, HaNnpu-
Mep, UM NepPeHecTn Ha BTOpoOM
Mac. Mony4yaTenb Ha CBOEN CTO-
pOHe 3arpy>aeT eé CHOBa KHOM-
Ko Import... (16). PaboTaeT oau-
HaKOBO XOPOLIO AJ19 BCTPOEHHbIX
M CO6CTBEHHbIX NOMb30BaTeNb-
CKMUX NpenycTaHoBOK. KHoMKa ce-
pag, Noka B CNUCKe HNYero He
Ha)kaTo. CoBeT: Yepe3 KOHTEKCT-
Hoe MeHIo (I8) ewé 6bicTpee —
TaM He HY>XHO cHa4vana BbibupaTb
npenycraHoBKY.

. NMPOCTbIMUN CNOBAMMU

YuTtaeT dpann

.radiancepreset cpucka.
MonesHo, Korga KTo-To npucbina-
€T BaM NPOBEePEeHHYI0 HacTpon-
KY WUNU Bbl CAMWN XOTUTE CUH-
XPOHM3MpoOBaTh Mo6MUMble Npes-
YCTaHOBKWN MeXay HeCKONbKUMHU
Mac. MnopTupoBaHHble rnpea-
yCTaHOBKW BCerga nonapatort B
KaTeropuio Custom — paxe ec-
7N OHW U3HaYarnbHO 6bINN 3KC-
NOPTUPOBaHbl U3 BCTPOEHHbIX.
MoBpeXxaEéHHbIe nnNun yctapeslune
dannbl TUXO UTHOPUPYIOTCS; KOH-
COJbHbIV NIOT MOKa3bIBaeT NPUYM-
Hy. Multiselect B pnanore oTknio-
YEH, TaK YTO TOMbKO OAMH dann
Ha LWenyokK.
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CTpoka npeaycTaHOBKU (aKTUBaLMS LLeTYKOM)

9 roe

MHcnekTop - cekuus Presets - kaxpjasa cTpoka
npeaycTaHOBKWN B KaXA01 KaTeropuu.

o~ TEXHWYECKMW
—

LLlenyok no cTpoke NpeayCTaHOBKW 3aMEHSET BCe
nons TrainingConfig 3HayeHMssMN 13 NpeayCcTaHOoB-
KW, 3anoMmnHaeT ID akTUBHOW NpeaycTaHOBKU U
cbpacbiBaeT ctaTtyc Modified. AKTMBHag ranoyka
nepepn CTPOKOM NOABASETCS TONbKO KOorga npep-
ycTaHoBKa BblbpaHa M He nameHeHa. Kak Tonbko
3Ha4veHue B TrainingConfig MeHseTca (cnangep,
cTennep, NepeksoYvaTesb B APYrnx cekumnsax Nu-
crnekTopa), Nocne MMeHN NOoSBASETCS OpaHXXeBas
nomeTka «Modified». BcTpoeHHble NpeayCcTaHOBKMN
Henb3s nepesanucaTb — NP MOgMPUKaLMN HYXKHO
co3paaTtb Konuto kHonkoi Save (11).

KoHTekcTHoe MeHio «Export...»

9 roe

MpaBbli KNUK Ha Nto6oI CTpokKe NpeayCTaHOBKN —>
rnepsas 3anmcb «Export...».

~~ TEXHWYECKMW
—

MoeHTn4YHasa GyHKUMOHaNbHOCTb ¢ |5 (KHOMKa
Export...), HoO yoobHee gocTynHa — 6e3 Heobxoau-
MOCTW NMpeaBapuTenbHO BbIOMpaTh NpeaycTaHOBKY.
SKCnopTUPYyeT HanpsMyo NpenycTaHoBKY U3 CTPO-
KW, MO KOTOPOW WENKHYNN. PaboTaeT ogMHaKoOBO
nns scex kateropuin (built-in unu custom), 6es
orpaHnYyeHunin. AkcnopT coagepxuT built-in-dnar n
OpPUIrMHaNbHYO KaTeroputo, HoO NP MOBTOPHOM UM-
nopte kateropus manmtca B Custom, kak onmcaHo
nop 16.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

LLlen4yok no CTpoOKe akTUBUPY-

eT NpefayCcTaHOBKY U MPUHMMaET
BCE COXPaHEHHbIE B HEN 3Ha-
YeHMS B TEKYLLMe HAaCTPOMKM
obyyeHus. Fanoyka nepeq nme-
HeM nokasblBaeT, kakas npea-
yCTaHOBKa cemyac akTuBHa. Kak
TONbKO MOCe 3TOro Bbl MOAKPY-
TUTe no6on cnangep, crennep
WNu nepeknyaTenb B opyrux
cekumax, nocrne MMeHu NosaBUTCA
opaHeBas nomeTka «Modified»
— NOTOMY YTO Balla HAacTpPomn-

Ka Tenepb OTKNIOHAETCS OT Npefa-
YyCTaHOBKW. BCTpoeHHble npea-
YCTaHOBKM Nepes3anuncaTb Hefb-
34; eCc/iM XOTUTe COXPaHUTb U3-
MeHeHUs, co3aanTe KOnuio KHom-
kor Save... (11) unn npogy6nu-
pynTe npepycTaHoBKy (19).

. NMPOCTbIMMU CITOBAMMU

BbiCTpbIN cnocob akcnopTa —
npaBbli KWK MO Xenae-

MOW NpeayCcTaHOBKe U BbIGOP
«Export...». 9KOHOMUT 06x0L4,
yepes npenBapuUTENbHbIN LWen-
YOK M 3aTeM HaXkaTue KHOMKKU
Export.... PaboTaeT oaMHaKoOBO
Ona BCeX KaTeropui, B TOM Ynuc-
ne ons BCTpoeHHbIX. Co3naBae-
MbIi pann .radiancepreset
WOEHTUYEH TOMY, 4TO 13 15; Nnpu
nocnenyowem noBTOPHOM UM-
nopTe OH aBTOMaTM4Yecku nona-
naet B kKaTteroputo Custom.
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KoHTekcTHoe meHio «Duplicate»

9 roe

MpaBbl KNUK Ha Nto6oI CTpoKe NpeayCTaHOBKN >
BTOpasg 3anucb «Duplicate».

o~ TEXHWYECKMW
—

KnoHupyeT npenyctaHoBKy B kaTeroputo Custom.
Co30a€T HOBbIM BHYTPEHHUI ID, nobaBnseT «
Copy» K UMEHU N coxpaHsieT konuto. PaboTa-

€T 1 AN BCTPOEHHbIX NPeayCTaHOBOK — KJIOH
Torga pepaktupyem. OpurnHan oCTaéTcs HETPOHY-
TbiM. TrainingConfig konnpyeTtca 3HavyeHne-3a-3Ha-
yeHnem (JSON round-trip), Tak 4TO HeT reference-
bindings mexny opuruHanom n Kkonunen.

KoHTekcTHoe MeHto «Delete»

9 roe

MpaBblli KNUK Ha BallMX COBCTBEHHbIX CTPO-
Kax npenycTaHoBOK - Moc/edHss 3anunchb
«Delete» (kpacHasg, destructive).

>~ TEXHWYECKM
—

BugHa ToNbKo A9 Nob30BaTeNbCKMX NpenycTaHo-
BOK. BCTpOeHHble yaannTb HeNb3s. 3anncb nomeve-
Ha Kak destructive, nosBngaeTca B KOHTEKCTHOM Me-
HIO KpaCcHOW 1 oTaeneHa pasgenntenem, YTobbl He
LWENKHYTb c/lyyYanHo. Aunanora noaTeepXxaneHmns HeT
— WeNYoK cpasy ygansgeTt NnpeayCcTaHOBKY. YaanéH-
Has NpeAyCTaHOBKa He BoccTaHaBnmBaeTcs (Cmd-
Z 3pecb He paboTaeT — Undo B Tekyuienn cbopke
CYLLLECTBYET TOMbKO A1 CMMCKa N306paxXeHui, He
ONs onepauni ¢ npegycraHoeskamm). Ecnu yganéHn-
Has NpeaycTaHoOBKa TOJSIbKO YTO Gblfla akTUBHOW,
Tekyw,aa TrainingConfig octaércs 6e3 namMeHeHun,
0OHyNseTCs TONbKO BbIGOP aKTUBHOM NpeayCcTaHOB-
Kn.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

Co3paéTt pegakTupyemyto Konuto
npenycTaHoOBKM B KaTeropuu
Custom. Yoo6Ho, ecnu, Harnp., Bbl
XOTUTE B34Tb BCTPOEHHYIO Npef-
ycTaHoBKY «Quality» kak oT-
npaBHY TOYKY M MOTOM NOfA-
KpYyTUTb Tonbko SSIM-cnangep.
Pa6ouunn npouecc: duplicate, ne-
penMeHoBaTb (KOHTEKCTHOE Me-
HIO UMM HOBBIM Save...), NOACTPO-
WUTb, rOTOBO. OpuUrnHan octaércs
HETPOHYTbIM — K HEMY MOXXHO
BEPHYTbCH B N1t060 MOMEHT. Pa-
60TaeT 1 AN BCTPOEHHbIX, YTO —
€0MHCTBEHHbIN cnocob ncnosb-
30BaTb UX 3HAYEHMS Kak OCHOBY
M OOHOBPEMEeHHO caenaTb pefaak-
TUPYEMbIMU.

. NMPOCTbIMMU CNTOBAMMU

YganuTte cBOM NpenycTaHOBKU.
[nga BcTpoeHHbIX (Quick, Preview,
Balanced, Quality, Ultra Detail,
Drone / Aerial, 360° Walkaround,
Photo / Object 1 1.4.) «Delete»
BOOOGLLE HE BUOEH — UX CNY-
YalHo He y6UTb. BHMMaHWKe: HU
safety-3anpoca, H1 undo, oguH
LLLeNYOK — W NpenycTaHOBKU HeT.
Ecnn He yBepeHbl, CHa4yana Bbl-
TaHUTe backup Ha guck yepes
Export... (15/18) — ero Mo>xHo no-
BTOPHO MMMOPTUPOBATb B Nt06GOM
MOMEHT. Ecnn npegycTaHOBKa
TONbKO YTO 6blNla aKTUBHOWN, Ba-
wa TrainingConfig ocTaéTca 6e3
N3MEeHEeHMUN, ncyesaeT TONbKO ra-
Nloyka.
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3aronoBok Kateropum (expand/collapse)

9 roe

MHcnekTop = cekuua Presets = ka)ablii 3arosnoBok
kateropum (Capture Class, Classic, MCMC, Hybrid,
Custom).

>~ TEXHWYECKM
—

CocTosiHNE CBEPTbIBAHMA Ha KaTEeropuio ¢ pasHbl-
MW 3HAYEHUSMM MO YMOMYaHUIO: Kypupyemas rpymn-
na Capture Class ctapTtyeT pa3BépHyTon, Classic,
MCMC, Hybrid n Custom — cBépHyTbiMUu. CocTo-
AHNE He coxpaHaeTca — Npu nepesanycke Npuo-
KEHWA BCe KaTeropumn cHoBa B 3HaYeHUW Mo YMOoJI-
yaHuto. CTpenka-LleBpoH NoBOpaYnBaeTCcsa C aHu-
Maumen. Ymcno cnpaBa B 3arofioBKe nokasbiBaeT
KO/IM4YeCcTBO NpeaycTaHOBOK B 3TOWN KaTeropuu. Hit-
area LLleslYKa OxBaTbiBaeT BCO 06/1acTb 3arofoska.

Cekuumsa Training Configuration (112-122)

Apple Photogrammetry

Classic

+ Enhancements

MCMC

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

Pa3BopaymBanTe 1 cBopaymBan-
Te KaTeropuu, 4To6bl 4epxaTtb
CNMCOK NpeayCcTaHOBOK akKypaT-
HbIM. [TpX cTapTe NPUIOXKEHUS
rpynna Capture Class oTKkpbITa,
Classic, MCMC, Hybrid n Custom
— 3aKpbITbl. LLLlen4ok no 3aro-
NoBKY (BCS o6nacTb knukabenb-
Ha), U CNNCOK Bble3XaeT Uan
CXXWUMAEeTCa C KOPOTKON aHUMa-
uunen weBpoHa. ManeHbkoe Yync-
110 CnpaBa NokKa3blBaeT, CKONbKO
npenycTaHOBOK B KaTeropuu. Mo-
cle nepesanycka npuioXeHus
— CHOBa COCTOSIHME NOo yMonYa-
HUI0O — NPUNIOXEHME CO3HATEeNb-
HO He CoXpaHsieT 3Ty HaCTPOMNKY
CBEpPTbIBAHUS.

Mative (Beta)

PucyHok 11. Beipeska Tosbko cekuyuu Training Configuration — Camera Alignment (Apple
Photogrammetry aktusHa, Native (Beta) HeaktuBHa), Densification (Classic aktnBHa), Max
Iterations 5,000 / Densify Until 3,500 co 3HauykoM link, cnavinep SSIM Weight 0.20, cnavigep
Render Scale Ha 100 % (1,536x2,048 = 3.1 MP)

30eCb XUBYT LLEHTPasbHble pblyarn: kakon SfM-6akeHf 40MKEH cYMTaTb, Kak pabo-
TaeT densification, ckonbko ntepaumin, ckonbko Beca SSIM. Mpwu ctpaternn MCMC
NnosIBNAIOTCA ABa A0NONHUTENbHbIX Nnepekntovatens («MCMC Quality» n «Auto-scale by



RADIANCEKIT

naBa 2 — NHcnekTop (Expert View)

scene»), ckpbiTble B Classic-pexume. MNMpun 6akeHae Native STM nobasnsetcsa none FOV
override, Hy>XHoe Tonbko ans Bugeokagpos 6e3 EXIF focal length.

Picker Camera Alignment

o roe

MHcnekTop - Training Configuration - Camera
Alignment (cerMeHTMpPOBaHHbIN picker HaBepxy).

>~ TEXHWYECKMW
—e

CermMeHTUpPOBaHHbIN picker ¢ gByMa onuuamu:
Apple Photogrammetry n Native (Beta). Bbi6op
onpepnenseT SfM-63keHa, MCNoNb3yeMbll Npu che-
AyloLLLen pekoHCTPYKUNM kKaMmep. OQHOBPEMEHHO
OH BNUSET, Kakme OOMONHUTENbHbIE S/TEMEHTDI
MHcnekTopa BuaHbl: Native 4ONoNHUTENbHO NO-
kasbiBaeT FOV override (113), Hy>XHbIA TONbKO

ona snpeokappos 6e3 EXIF. Mpumevanue: gns
O4YeHb 60bLIKNX YNNYHBIX CbEMOK MOXHO Ye-

pe3 workspace import uMnopTMpoBaTb pesynbTaT
BHeLLUHero nHcTpymeHTa (Metashape nnn COLMAP)
— cM. rnaBy 1 (M5) n rnasy 9 (Q3, Q6).

Mone FOV Override (Native SfM)

o roe

MHcnekTop - Training Configuration - FOV
Override (BuaHo Tonbko npu Camera Alignment =
Native).

~~ TEXHWYECKMW
—

Yncnosoe TekcToBoe nose (gnanasoH 0-170°), no
yMonyaHuto O = aBToMaTnyeckoe onpegeneHune ns
EXIF nnu aepuctunka. Py4yHon BBOA, HY>XXeH, Koraa
BXOAHble N306pakeHnsa n3BneYeHol N3 BUAEO, He
copepxallero metagaHHbix focal length. TunnyHbie
3Ha4eHua: iPhone Wide = 73°, DJI Mavic Wide-
Crop = 70°, apoH c full-frame-ceHcopom = 84°.
3HayveHune orpaHunymeaetca [0, 170] — Bbixogsaiimne
3Ha4yeHunsa cpasy oTbpacbiBatoTca obpaTHO. Bnunsger
TONbKO Ha HaTuBHbIN STM-koHBelep (Q4/Q5); Apple
Photogrammetry 3T0 3Ha4eHMe NOAHOCTbIO UTHOPU-
pyerT.

@ nrocTbiMM COBAMU

3pech Bbl BbiGMpaeTe, Kak pe-
KOHCTPYMPYOTCS NO3MNLMN Ka-
Mep — BaXXHeNLWn nepekntoya-
Tenb 4ng NTOroBoro KavyecTea.
Apple Photogrammetry — 6bicT-
pbl CTaHAAPT M 0OCTAaTOYEH ANs
60MNbLINHCTBA CKAHOB 06BHEKTOB.
Native (Beta) — coBMmecTuMas

c App Store cobcTBeHHas pas-
paboTka, Xopolia ansg opbuT u
cueH c turntable n Tpebyet FOV
override (113) npu BUaeokagpax
6e3 EXIF. Mpn o4eHb 60MbLLINX
YNNYHbIX Ha6opax MOXHO anb-
TEPHATMBHO paccymMTaTb KaMe-
pbl B Metashape nnn COLMAP

W 3arpy3nTb pesynbTaT yepes
workspace import. Nogpo6HOCTU
N peKkoMeHgaunm no Tuny cueH
— B rnase 9.

@ nrocTbiMM COBAMY

Ecnuy Bawmnx n3o6paxeHum HeT
EXIF (TUNMYHO ON9 U3BNEYEHHbIX
BMOEO0KagpoB), BBeanTe 30ech
ropu3oHTanbHoe nose 3peHns
Kamepbl B rpagycax. OpneHTUpo-
BOYHble 3HaYeHusi: iPhone Wide =
73°, DJI Mavic Wide-Crop = 70°,
npoH c full-frame- ceHcopoM =
84°. 0 No3BONSET MPUNOXEHUIO
yragblBaTb CaMOMYy — 4acTo 3TO
cpabaTbiBaeT, HO C peaknMun o6b-
eKTUBaMW MOXET NMONTU He Tak.
3HayeHuns cebiwe 170° aBTOMaTU-
Yecku orpaHnymuBatoTcs obpaT-
Ho. Mone BUOHO N 3ODEKTUBHO,
Tonbko ecnu BbibpaHo Native B
Camera Alignment (112) — Apple
Photogrammetry nonHocTbto ero
UrHopupyer.
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Picker Densification

9 roe

MHcnekTop = Training Configuration -
Densification (cermeHTMpOBaHHbIN picker, Bceraga
BUOEH).

>~ TEXHWYECKM
—

MepeknoyaeT Mexay OByMsl cTpaTernamum
densification: Classic (opurnHanbHas npouenypa
3DGS c clone/split/prune n gradient threshold) n
MCMC (Stochastic Gradient Langevin Dynamics

¢ Relocation, NeurlPS 2024). MNpu nepeknioye-
HuK ¢ Classic Ha MCMC npunoxeHue aBToMaTu-
yecku yctaHaenneaeT MCMC-cneymdunyHblie Nons
B MPOBEpPEHHbIE 3HAYEHUSI MO YMOJIYaHMUIO (reg
weights = 0, MCMC cap multiplier 3.0, sample/
noise schedule). be3 aTon aBTOMaTUYECKOMN UHNLIN-
anuna3aumm ceccum co cTapbiMu NpeaycTaHoBKamMmm
ctpaganu ot 1.4.4 MCMC-collapse-bara (460K->5
Gaussians, watchdog kill). Beibop picker gononHu-
TeNnbHO onpeaenseT, Kakme aneMeHTbl MHcnekTopa
BUAHbI — npyn MCMC noasnsitotcs 116/117. Moapo6-
HbI 9 dekT nonen — B rnaee 6, T11-T16 (Classic)
n T61-T73 (MCMC).

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

LleHTpanbHbIN BbIGOP CTpaTernm
ons pocta yncna Gaussian.
Classic xopoLo HacTpoeH no
459 skcnepuMeHTaM, 0aét bbICT-
PO M Ka4eCTBEHHO pesynbTaThbl

N He TpebyeT 3HaHMS KaKnX-
nn6o MCMC-nonen. MCMC —
6onee HoBbIn noaxon (NeurlPS
2024), 6onee BOCNPON3BOANMbIN
n obxoasmnmnca 6e3 py4yHom Ha-
CTPOMKN MOPOroB — HO OH CYU-
TaeT NPUMEPHO B 6 pas gonblue
Ona cpaBHUMOTO KavecTBa. Mpu
nepeknoyeHnn Ha MCMC npuno-
)XeHNEe aBTOMaTM4YeCcKUn ycTaHaB-
nunBaeT 6e30nacHble 3HaYeHuUs
no ymMon4yaHuto, 4Ytobbl 06yyeHune
He HaTKHynocb Ha 1.4.4-collapse.
Moapo6HOCTMN 0 NONAX CTpaTermn
— B rnaee 6 (T11-T16 Classic,
T61—T73 MCMC).
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Mepeknioyaten, MCMC Quality

9 roe

MHcnekTop - Training Configuration > MCMC
Quality (Tonbko npwu Densification = MCMC).

o~ TEXHWYECKMW
—

MepekntoyaeT gradient accumulation Ha 2 wara (ak-
TuB) unn 1 war (HeakTue). HakannneaeT rpagueHThbl
M3 OBYX nocregoBaTeNbHbIX BUOOB KaMepbl Nepef,
BbIMOJIHEHWEM LIAra onTUMM3aTopa. AMNUPUYECKHU
(Session 33, V544a) ymeHblaeT ¢uHanbHyto L1-
OLWNBKY NpUMepHo Ha 6 % (0.0246 c Quality npo-
Tne 0.0261 6e3, B cpegHeM no 3 NporoHam Ha
Horse-Full- MCMC). LleHa: yaBoeHHOe BpemMs 0by-
yeHus. MNMpn o4eHb OJINHHBbIX TpeHnpoBkax (200K
nTepaumin) aTo NnpmBoauT K 10+ MUHYTaM OOMNOMHU-
TEeNbHOro OXWMAAHMUA — TakK YTO ONpPaBaAaHO TOJbKO
€Cnv AeNCTBUTENbHO HYXHbI NocneaHne NpoLeHTbl
KayecTBa. Bnuset Tonbko Ha oby4yeHune, He Ha pop-
MaT 3KCrnopTa nnu otobpaxeHue B viewport.

MepeknioyaTenb Auto-scale by scene

9 roE

MHcnekTop - Training Configuration - Auto-scale
by scene (Tonbko npn MCMC).

= TEXHWYECKMU
—

Korpa aktueeH, MacwtabupyeT addeKTUBHbIN NO-
ToNok max-Gaussians no ymucny SfM init-Touek x
MCMC cap multiplier (no ymonyanuto 3.0). MNpu-
mep: STM paét 250K init-Touek, base cap =

150K, multiplier 3.0 = a3 deKTUBHbIN NOTONOK =
max (150K, 750K) = 750K. MNpwn aeakTneaLum CTPOro
npuMeHsieTcs ToNbko base. bbin BBegéH ond v1.4.5,
NoTOMY 4YTO BoNblUNE YINYHbIE CbEMKM CBbile 1000
KafpOB M COOTBETCTBEHHO BbICOKOM MIOTHOCTbIO
SfM-Touek mopunun densification xxéctkmum cap
150K no ymon4aHuto — n3bbITOYHble TOYKM OCTaBa-
INCb, HOBbIE HE MO NOABNATbCS. 10 yMOM4YaHUIo
OFF B nonb3oBaTenbckmx npepycrtaHoskax, ON Bo
BCTpoeHHbIx MCMC. BnusgeT To/nbko Ha Bpemsa oby-
YeHMs, He Ha 3KCMNopT.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

Pexunm kavectBa gns MCMC ¢
gradient accumulation no gsym
BMOAM. SMNUPUYECKM genaet
dUHanNbHbIV pe3ynbTaT NpuMep-
HO Ha 6 % nyuywe (L1 0.0246 BMme-
cT10 0.0261 B HOorse-tecTe), HO
CTOUT BOBOE gonblue. Ecnny Bac
n Tak ngét 200K MCMC-obyue-
Hue (nerko 2 4yaca), pobasnseTcs
ew,é okono Yyaca. OnpasgaHo ons
dunHanbHbIX Showcase-peHOepoB
WNn B KOHLe quality-sweep- cec-
CUWN, MEHbLLIE — B €XeOHEBHOM
paboyeM npouecce. BugHo Tonb-
ko korga Densification yctaHoB-
neH Ha MCMC (115).

@ nrocTbiMu cnoBAMK

Mo3BofsieT MakCMManbHOMY YnUC-
ny Gaussians pacTu BMecTe C
pa3MepoM CLEeHbI (TOYHee: C Ync-
noM SfM init-Toyek). Ha MmaneHb-
KWX cueHax pa3Huua egBa 3a-
MeTHa, Ha 60/1bLINX YNIUYHbBIX Ya-
CTO pellatowlaa ans kavyecTtea

— nHa4ve obyvyeHune «3adbixaeT-
Cs1», MOTOMY 4YTO NOTOJIOK MO
yMonyaHuio 150K cnmwKomM Hu-
30K N4 cueHbl. bbin BBeOEH ong
v1.4.5 nocne TOro, Kak o4eHb
60onblmne ynnyHble Habopbl (CBbI-
we 1000 KkagpoB) 3aMeTHO yNu-
panucb B cap. Bo BCTPOEHHbIX
MCMC-npegycTaHOBKaX BKITIOYEH
3apaHee; B BalLlMX COOBCTBEHHbIX
npeaycTaHOBKAaX BbIKOYEH MO
yMonyaHuio.
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Crennep Max Iterations

9 roe

MHcnekTop - Training Configuration - GroupBox -
Max Iterations.

o~ TEXHWYECKMW
—

Ctennep ¢ ananazoHom 1 000-100 000, war 1
000. OnpepenseT obLee YNCNO UTepaLnit onTUMM-
3aTopa. JInHenHo KoppenupyeT ¢ BpeMeHeM oby-
yeHus (nonosuHa = Npum. 50 % BpemeHn). IM-
nupuyeckune sweet spots: 20K (Classic Balanced,
L1=0.028), 40K (Classic Quality, L1=0.023), 200K
(MCMC Full, L1=0.0246). Cebiwe 40K c Classic

B cCpegHeM efBa i 4To-To gaét — diminishing
returns. MNpu n3mMeHeHuUn, ecnm akTmBHa link-pyHkK-
ums (119), Densify Until nponopuvoHanbHo noaTa-
rmBaeTcs (OTHoLeHNe no ymon4daHuto: 0.5, T.e.
Densify- Until = Max/2).

KHonka Link/Unlink (Densify ¢ Iterations)

9 roE

MHcnekTop = Training Configuration - GroupBox
- ManeHbkas link-kHonka Mexay Max Iterations n
Densify Until.

= TEXHWYECKMU
—

KHonka-nepeknatoyaTesnb, 3aMopaXkmBatoL,ast CooT-
HoweHune Densify Until kK Max Iterations. Korga
akTuBHa (link-3Ha4yok BblgeNeH), Npu KaXkaomM ns-
MeHeHun Max Iterations Densify Until noaTtarnea-
eTcqa nponopunoHanbHo. Korga unlinked (3Ha4ok
link-plus), 3Ha4YeHna ocTatoTcsa He3aBUCUMbIMU. 10
yMon4anuto linked, moTomMy 4To 3TO OTpaXaeT TU-
NMUYHYO KOPPENALMI0O — KOraa Bbl TAHETE 00y4YeHune
Ha yOBOeHue ntepauunii, o6bI4HO XOTUTE, YTOObI
densification Toxe WE&N NponopuMoHanbHO OoNblUe.
COOTHOLLIEHNE BbIYMCNAETCA U3 TEKYLLEro 3Ha4YeHMUs
npu yctaHoBke link-KHOMKK; TUNUYHOE COOTHOLIEe-
Hne — 0.5 (Densify-Until = nonoenHa yncna utepa-
Lni).

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

CKOMbKO Waros o6y4eHUs Bbl-
nonHsieTcd — 6osblue ny4ylle, HO
N CTOUT NMNHENHO 6onblue Bpeme-
HW. MpaBuno 6onbLIOro nanbLa:
20 000 ons xopowero Ka4yecTBa,
40 000 gns onTMMyMa co cTpaTe-
rnen Classic (Bbille B cpegHeM
efBa 4YTo-To Aaét). MCMC Tpe-
6yeT cylLecTBeHHO 6onblwe, 200
000 3pecb — cTaHpapT. YaBoe-
HMe UTepaumn NPUMeEPHO yaBan-
BaeT BpeMs obyyeHnsa. C akTue-
Hol kHonkoM link (119) Densify
Until noaTtarneaeTca nponopuu-
OHanbHO — NpPaKTM4YeCKM BCcerga
TO, YTO Bbl XOTUTE.

. NMPOCTbIMMU CTOBAMMU

ManeHbKas KHOMNKa-cKpernka
Mexnay Max Iterations n Densify
Until. Korpa aktueHa (link-3Ha-
YOK BblgeneH), 06a 3HavyeHus
OBUXYTCS BMECTe — ecNn yaBO-
nTb utepaummn, Densify Until To-
)Xe yaBanBaeTCcs B TOM Xe 0T-
HoweHuK. Korga HeT (3Ha4YoK

link.badge.plus ), ux Mox-
HO 3aJaBaTb He3aBUCKUMO. 1o
yMmonyaHuto linked, notomy 4to
3TO OTPaXkaeT TUMMUYHYIO Koppe-
naunto — 6onee ponroe oby4ye-
HWe 06blYHO X04eT 6onee JoONron
densification-¢asbl. B 99 % cny-
YyaeB OCTaBnaAnNTe 3a6M10KMPOBaH-
HbIM.



RADIANCEKIT

Crennep Densify Until

9 roe

MHcnekTop - Training Configuration - GroupBox -
Densify Until.

o~ TEXHWYECKMW
—

Ctennep ¢ ananazoHom 500-50 000, war 500.
OnpepgensdeT MHOEKC UTepaumun, HadnMHas C KOTo-
poro 6onblue He gobaBnatoTcsa HoBble Gaussians
yepes clone/split (Classic) nnu relocation (MCMC).
Mocne [OCTMXEHMS YTOUYHSAOTCSA TOMbKO MO3Mums

n uBeT. bonee BbicOkMe 3Ha4YeHUsa = 6onblue
Gaussians = 6onblumin dainn, 6onee gonroe per-
iteration-Bpems (+30-60 % GPU-BpeMeHM Ha Lwar).
TunnyHble 3HaveHusa: 15K (gna 30K max-iter), 20K
(8nga 40K), 100K (ang 200K MCMC). Mpwn akTUBHOM
link (119) aBTOMaTnyeckn macwtabupyertca. den-
cTBYyeT no-pasHoMy npu Classic vs MCMC: Classic
MOJIHOCTbIO oCcTaHaBnnBaeT pocT, MCMC ocTaHaB-
nuneaeTt relocation-noruky, Ho agantauua sample/
noise npoaomkaet paboraThb.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

[0 Kakon nTepauunm MoryT go-
6aBnaTbCs HOBble Gaussians —
npu Classic yepes clone/split,
npun MCMC yepes relocation. Mo-
Cne 3Toro peyb MOET TObKO

0 LiBETe Y YTOYHEHUU GOPMbI
CYLLECTBYOLWMX TOYEK. Bbilwe =
6onblle getannsauunm, Ho n 6onb-
wnn ¢ann n +30—-60 % GPU-
BPEMEHM Ha wwar. TUNMYHble 3Ha-
yeHua: 15K (gna 30K max-iter),
20K (gns 40K), 100K (gna 200K
MCMC). O6bI4HO BUCUT Yepes
link (119) Ha Max Iterations —
penko UMeeT CMbICN pasbenm-
HATb 3TO BPYYHYIO.



RADIANCEKIT naBa 2 — NHcnekTop (Expert View)

Cnaiigep SSIM Weight

9 roe

. MPOCTbIMU CTOBAMMU
MHcnekTop - Training Configuration - GroupBox -

SSIM Weight. HacKonbKo CUNbHO CTPYKTYPHOE
CXOMCTBO M306paXkeHnn (kpas,
nokanbHble NaTTePHbI) B3BELIN-
BaeTCs NPOTUB YNCTOFO CpaBHe-
Cnangep 0.0-1.0 c warom 0.05, oTob6paxkaeTtcs Kak HWS apKocTH. 0.2 — cTaHpapT

«0.20». CmewmBsaeT L1 loss (0.0) n SSIM loss (1.0). M3 OPUrMHaNbHOM CTaTbi 3DGS
M OOCTATO4YEeH NOo4YTU ONd BCeX

o~ TEXHWYECKMW
—

L1 y>xecToyaeT pKoCTb Ha nukcenb, SSIM yxecTo- cLieH. Bbilue {0.5+) 4N TOHKMX
YaeT CTPYKTYypHOe CXOoOCTBO (KpaFI, J1O0Ka/ibHble CTa- CTPYKTYp BPOAE BONOC, MeXa Unu
TUCcTukKn). Mo ymonyaHuto 0.2 — 3Ha4YeHMe N3 opu- PacTUTENbHOCTY — TaM GOMbLINNA
rMHanbHol ctaTbn 3DGS (Kerbl 2023) u o6paTHO- SPLSPPLIAL] B9 IS Al
. . e (0.0) penaet oby4yeHune npu-

WHXXEHepHO onpeneneHo Kak yCTOMYNBbIA KOMMPO- MepHO Ha 812 % GbiCTpee, no-
MWCC B MHOTOYMCNEHHbIX ceccusax. bonee Bbicokne TOMY UTO BbluMCneHue SSIM B
3Ha4veHua (0.5+) cnocoBCTBYIOT COXpaHeHWIo aeTa- Wwenaepe nponyckaercs, Ho CTo-

< 6 UT geTanen Ha peskux Kpasx.
Nnen, HO MOTrYT UFTHOPUPOBAaTb JIoKalbHble OLINGKU R
APKOCTU. bonee HNU3KMe 3Ha4YeHUS (< 01) BeoyT Hbl 719 U3MeHeHus, ocTaBbTe 0.2
K noTepe aeTanen Ha pes3knx Kpaax. BoiumcneHue KaK ecTb.

SSIM paboTaeT B Lelgepe C raycCoBbiM OKHOM
11x11. NMpownsBoguTenbHocTb: Npun 0.0 (Tonbko L1)
obyyeHune npumMepHo Ha 8-12 % ObicTpee, MOCKO/b-
Ky BbluMcneHune SSIM B Wiengepe nponyckaeTcs.



RADIANCEKIT

Cnaiipgep Render Scale

9 roe

MHcnekTop - Training Configuration - GroupBox -
Render Scale.

o~ TEXHWYECKMW
—

Cnanpep 0.25-1.0 c warom 0.25, oTobpaykaeTcsa Kak
«100 %». MacwTtabupyeT pa3pelieHne peHaepuH-
ra oby4yeHns OTHOCUTENbHO pasMepa NCXOLHOro
n3obpaxeHunsa. Camblii 60nbLIOK pblvar NpPoM3Bogn-
TenbHocTu: 50 % cokpawaeT GPU-BpeMs NpuM. Ha
75 % (nockonbky B 4x MeHblUe nukcenein), 25 %

— npuM. Ha 94 %. Gradient threshold aBTomMaTnue-
cKKn MaclTabupyetca. MNop cnangepom nosiBnseTcs
XMnBoe oTobparkeHne paspelueHns B MP (Hanp.
«2304x1296 (3.0 MP)»). Ecnu Tekyliee 3Ha4YyeHne
OTKJTIOHSAETCS OT PEKOMEH0BAHHOIO, OPaHXXEBbIM
TEKCTOM nokasbiBaetcsd «— recommended: 50 %».
PekomeHnpauusa uenntcsa B ~3 MP adPpeKTUBHOro
pas3pelleHns — gmanasoH, Hanbonee adPeKTUBHO
obpabaTbiBaembii GPU Apple Silicon. Onga 4K-unc-
XO[HbIX N3006paXxeHU pekoMeHayeTcs, Hanp., 25
%, ona FullHD — 100 %. N3aMeHeHMe OoNoHUTENb-
Ho Tpurreput buffer reallocation.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

Mpun KakoM paspelueHnm obyye-
HVe peHOepUT — OAMH N3 CaMbIX
60MbLLINX pPbl4aroB NpoM3Boan-
TenbHocTu. Full (100 %) paét nyy-
Lee Ka4yecTBO, HO CTOUT MHOTO
GPU-BpeMeHU Ha 60/blinX N306-
paxeHusax. Half (50 %) akoHOMUT
npumMepHo 75 % GPU-BpeMeHy,
NOTOMY YTO CUYMTAETCS BYETBEPO
MeHbLUIEe NUKcenem — naeanbHo
onsg 4K-nctoyHukos. Mop cnam-
0epoM BUOHO apPekTUBHOE pas-
pelleHne B Meranukcenax; npu-
NoXKeHue LenuTcs B okono 3

MP, nockonbKy 370 addeKTUB-
Hee Bcero pabotaet Ha Apple
Silicon. Ecnu Balle 3Ha4yeHue
OTKJIOHAETCS, NPUNoXEeHMe no-
KasblBaeT OpaHXXeBYyt Nogckas-
Ky «recommended» — 06bl4HO
MMeeT CMbICN el credoBaTh.



RADIANCEKIT naBa 2 — NHcnekTop (Expert View)

Cekuust Enhancements (126-129, 142-144)

s Enhancements

Post-Training Compactification

MetalFX Lanczos

Cutdoor

Sky Masking

Parson Masking

Mid-Training Floater Cleanup

Heconstruct 5Ky LDoma

PucyHok 12. Bbipe3ska Tosibko cekuymnm Enhancements — Tpu cTpoku: Post-Training
Compactification (nepeknoyatenb on), Viewport Scaling (cermeHTupoBaHHbIv picker Off/
MetalFX/Lanczos), Perceptual Loss (cnavigep Ha «Off»). Kaxngas cTpoka ¢ rnoa3aro/ioBKOM

0b6BbSICHSIET CBOKO QYHKLUMIO

Cekuns Enhancements rpynnupyet Tpu GyHKLMN, KOTOPbIE YyYLIaloT KayecTBo M306-
paXkeHus, He MeHss caM 6a30BbIl LKA 0by4deHud. MNepeble gee (126-127) — 370 post-
training nnu viewport-atanbi: Compactification HaBogMT NopPSAOK Nocsie OKOHYaHMS
obyueHuns, a Viewport Scaling — uyncTbii viewport-pengepep, He BAMKIOWMIA Ha nayuiee
obyueHune. Perceptual Loss (129), HecMOTpst Ha NPUHAZNEXHOCTb K CEKLIUMK, 9BNSETCS
KOMMOHEHTOWN 06y4YeHNs — aKTUBUPYETCS KaK OOMOHUTENbHbIN l0Ss-4nieH BO BpeMs
0by4eHUsi, MO3TOMY OTAENEHa OT viewport-nepekntoyaTenei pasgenmtenemM. HaunHas
c v1.6 cekuma gononHmuTenbHo cogepXxut rpynny Outdoor (142-144: Sky Masking, Mid-
Training Floater Cleanup, Reconstruct Sky Dome) — TpeHNpPOBOYHbIE ONLUK MPOTUB



RADIANCEKIT

naBa 2 — NHcnekTop (Expert View)

floaters B Hebe, KOTOpble paHble XUnun B okHe Settings, a Tenepb cMAAT 34ech A4

Ka>goro rnpoekTa.

Mepekniouatenns Post-Training Compactification

o roe

MHcnekTop - Enhancements - Post-Training
Compactification.

>~ TEXHWYECKMW
—e

AkTuBupyeT V443 post-processing: nocne 3aBep-
LeHMa ntTepaumin obyvyeHms Gaussians ¢ Henpo-
3payvHocTbio HUXe 0.01 (1 % BMOMMOCTHN) yOoanaroT-
csl. OMMUPUYECKN 3TO YMeHbLUaeT pa3mep ¢dalina
Ha ~55-58 % npu HyneBol BUAMMOWN NoTepe Ka-
yecTBa — NOTOMY 4TO 3TK Gaussians n Tak He
BHOCSHT BM3yanbHoro Bknaga. Compactification pa-
6oTtaeT kak GPU compact pass n 3aHMMaeT oT
[A0M1e CeKyHObl 0 HECKOMbKUX CEKYHA B 3aBUCK-
MOCTM OT uncna Gaussians. He BansieT Ha Npon3Bo-
ONTEeNbHOCTb 06yYeHuns. Ecnu aToT nepeknoyaTenb
BbIK/I0YEH, HEBUOMMbIE Gaussians ToXe 3Kcnop-
TUPYIOTCS — aKTyasibHO TOJIbKO eC/IN XOTUTE UC-
nonb3oBaTb GopMaT 4N APYyroro atana obyyeHus
(Continue Training), MHa4ye BNyCTYylO NOTpavyeHHoe
XpaHuauue.

@ nrocTbiMM COBAMU

YncTtuTt nocne obyvyeHuns
Gaussians, KoTopble BCE paBHO
He BMAOHbI (HEMPO3PaYHOCTb HN-
xe 1%). denaeTt akcnopT-dan-
bl NPUMEPHO BOBOE MeHbLUIe
(55—58 % yMeHbLIeHNs pas-
Mepa) 6e3 BUaMMon noTepu Ka-
yecTBa. PaGoTaeT Kak KOPOTKUM
GPU-pass nocne nocnegHen nte-
pauuun, 3aHMMaeT TONbKO 40N
CeKYHbl MM HECKOJTbKO CEKYH,
MpakTnyecku Bcerga gOMKHO
6bITb BK/TIOYEHO — eQUHCTBEH-
Hasg NPMYNHA 3TO BbIKNOYNTD —
ecnv nosgHee XoTUTe NPOAON-
XUTb 06y4eHne yepes Continue
Training M HY>XHO COXPaHUTb
HeBMOuMble Gaussians Toxe. C
06bl4YHbIMM paboynMm Npouecca-
MW 3KCMopTa NPOCTO OCTaBbTe
BK/TIOYEHHbIM.



RADIANCEKIT

Picker Viewport Scaling

9 roe

MHcnekTop = Enhancements - Viewport Scaling
(cerMmeHTUpOBaHHbLIN picker ¢ TpeMs onuusamu: Off,
MetalFX, Lanczos).

>~ TEXHWYECKM
—

EOWMHCTBEHHbIN cermMeHTUPOBaHHbIN picker, BbIOU-
patowmin viewport-upscaler — Tpu onuum B3ammMmo-
uckwvawwume. Korga paspelieHme obyyeHusa (Ye-
pes 122 Render Scale) HMxe pasmMepa viewport, Bbl-
OpaHHbIN PexXnM MacliTabupyeT oTpeHOePEeHHbIN
Kagp 0o pasmepa gucnnes. Off = npoctoe 6unun-
HenHoe pacTtarmBaHue. MetalFX = ML-based Spatial
Upscaler ot Apple, camas peskaga onuus (ML-mo-
Oenb onTUMU3npoBaHa Ha pe3kue Kpas), overhead
npum. 1-2 Mc Ha kagp Ha GPU M3. Lanczos =
Apple Metal Performance Shaders ¢ 8-tap sinc-
resampling, knaccuyeckn 6e3 ML, MUHUMarbHbIN
overhead (< 0.5 mc), kayecTBO HMXe MetalFX,

HO 6e3 ML-TunmnyHoro «3arna>xmBaHmsa» TOHKUX Nn-
HeNHbIX CTPYKTYpP. KoHBelep peHaepepa nepekoH-
duUrypupyeTtcsa BXMBYIO Npu NepekntoyeHnm — Bua-
HO HeMepa/ieHHO, 6e3 nepesanycka. MpeabicTopUua:
paHblle 3To 6bINM ABa OTAENbHbIX NepekoYaTens
(MetalFX + Lanczos), koTopble MOrnn ObITb BKJ1lOYE-
Hbl OQHOBPEMEHHO — MPOTUBOPEYMBOE COCTOSHUNE,
B KoTOpoM MetalFX Mmonya nepekpbiBan Lanczos.
Picker ycTpaHsaeT 3To cOCTOSIHUE; BOBMOXHO YHa-
crnegoBaHHOE OT CTapblX CECCUIM COCTOAHNE «0ba
BKJ/TIOYEHbI» cCaMoucLenseTcs nNpu cnenytolLem ne-
pekntoyeHun B MetalFX. [JeicTByeT TONbKO Ha
XXNBOW viewport, He Ha OTpeHaepeHHble 3KCNOpPThI
(orbit video, CKpWHLLOTbI) — Te peHaepPATcsa B MNoJi-
HOM pa3peLleHnn UCTOYHNKA.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

3a0CTpsieT XX1MBoe nobpaxeHue
B viewport — oco6eHHO nones-
HO, ecnn Bbl paboTaeTe C yMeHb-
LWeHHbIM pa3pelleHnemM obyye-
Hua (Render Scale 50 %, cMm. 122).
Tpu cTyneHn, N3 KOTopbIX BCe-
roa akTUBHa TONbKo ofgHa: «Off»
NPOCTO pacTarneaeT NUKCENu,
«MetalFX» ncnonbayeTt MalUnH-
Hoe oby4yeHune Apple ons cambix
pe3Knx Kpaés (MpakTUYecKn Bce-
roa nyywun Bei6op), «Lanczos»
— Knaccuyeckum eunbtp 6e3 ML
— B0o3bMUTE ero kak fallback,
ecnu MetalFX B KakoW-To cLieHe
3arnaxuBaeTt IMHUM NN NOKa-
3blBaeT apTedakTbl. BcTynaet B
cuny BXuByto, 6e3 nepesanyc-
Ka. [lecTByeT TONIbKO Ha XXMBOW
viewport, He Ha 3KCNOPTUPOBaAH-
Hble orbit-B1nOeo nnmn ckpuHLLo-
Tbl — T€ PeHOepsaTCs B NOJIHOM
paspelleHnn NCTovYHUKa. B oT-
nM4Yure oT NPEeXHero noseneHus,
Bbl 60MbLUE HE MOXeTe Clly4yalHo
Bbl6paTh ABa pexxnma ogHoBpe-
MEHHO.



RADIANCEKIT

Cnaiipep Perceptual Loss

9 roe

MHcnekTop - Enhancements - Perceptual Loss.

= TEXHWYECKM
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Cnanpgep 0.0-0.2 c warom 0.01, npu 0.0 oTobpa-
xaeTca Kak «Off», nHave kak «0.05» n T1.4. AKTUBU-
pyeT AOMNONHUTENbHbIN [0SS-4/leH, CpaBHMBAIOLLLNI
MHOromacuwTabHoe rayCCoBO pa3MbiTMe PEHOEPUH-
ra c ground truth-nsobpaxeHunem (3 blur scale).
3axBaTblBaeT CTPYKTYPHble pasnuyng, Kotopble L1+
SSIM camu no cebe He obHapyxmBatoT. Peannsa-
ums V460. SMnupuyveckn 3HavyeHne 0.05-0.1 ynyu-
waet L1-6ann B ceccmsax Ha HECKOJIbKO NMPOLEHTOB,
HO cTOUT ~5 % BpemMeHun obyveHus (4ONONHNTENb-
Hbi forward pass yepes blur-kernel). Cebiwe 0.15
obyyeHne cTaHOBUTCSA HECTabWIbHbIM, U L1 cHOBa
yxyguwaetcs (loss-4neH 4OMUHUPYET B ONTUMU3A-
ummn). OencteyeT Bo BpeMs o0y4yeHus, He B post-
processing — HECMOTPS Ha NO3MLMIO B CEKLLUN
«Enhancements» 3710 He yncTaga post-obpaboTka.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

[ONONHUTENbHbIN l0SS-4neH,
NPOBEPSIOLWMNIA CTPYKTYPHOE
CX0[CTBO M306paXKeHn no Tpém
pa3HbIM CTaAUaM pa3MbiTUS.
OcobeHHO NoOMOraeT Ha cueHax
C TOHKUMMW CTPYKTYypamu Bpoae
BOJIOC, TKAHEW UK pacTUTenNb-
HOCTM, MOTOMY 4YTO 3axBaTbiBaeT
naTTepHbl, KoTopble L1+SSIM ca-
MW no cebe He BUASAT. MeHbLIne
3HayeHusa 6esonacHee — 0.05—
0.1 — sweet spot, Bbiwe 0.15 06y-
YyeHMe CTaHOBMUTCSA HECTabuIb-
HbIM, 1 loSs cHOBa yxypLiaeTcs.
Mpwn 0 (Off) GYHKLLMA NONHOCTbIO
BbIK/1IO4E€HA U HUYETO He CTOUT;
aKTMBHas cbedaeT NPUMeEpPHO 5
% BpeMeHM 06y4YeHuns Ha gonorn-
HUTenbHbIN forward pass yepes
blur-kernel. JencTByeT, HeCMOT-
ps Ha cekuunto «Enhancements»,
npsaMo Bo BpeMs 06yyeHus, He
TONbKO B post-processing.



RADIANCEKIT

MackupoBaHue Heba

9 roe

MHcnekTop - Enhancements (rpynna Outdoor)

- nepekntoyaTtenb «Sky Masking». Bound:
AppState.trainingConfig.skyMaskingEnabled (ong
KaXgoro npoekrta, @DefaultFalse ). Mo ymonya-
HUtO: false .

&~ TEXHWYECKM
—e

AKTUBUMPYET pre-training cermMeHTauunto nukcenemn
Heba Ha ocHoBe Apple Vision. Mepepn cTapTom
00yyeHns ana Kaxgom BXO4HON KaMepbl Yepes
Apple Vision foreground mask (Sky = Background)
nsBnekaetcs obnactb Heba 1 HaszHavaeTcs Co-
OTBETCTBYIOLLEN KaMepe Kak per-pixel-macka. Bo
BpeMs oby4yeHunsa Bknag loss Ha NMKcenb yMHOXa-
eTcs Ha gononHeHue kK Sky Masking — nukcenu
Heba BHocAaT O B rpagMeHT, Tak 4To Gaussians,
npoeumpyowmecs B Heb6o, He NONy4aloT CUTHa-
NI0B ONTUMM3aLNN Y MOITOMY He KYMIOTHAIOTCA»
N He «gpyatoT». CywecTtBeHHO cHmaeT floaters
(TEMHbIe crycTkn B Hebe) B YIMYHbBIX/APOHOBbIX
cueHax. Ctont ~3 % perpeccun L1 B knaccu-

yeckon 40K-TpeHMpoBKe (CM. memory/dev_outdoor—
floater-reduction.md). [Mone3Ho TONbKO ANS ynny-

HbIX CLLEH C IBHO pacrno3HaBaeMbliM HeboM; g
KOMHaTHbIX CLEeH Ui 6enoro poHa cermeHTauus

Heba onpepnenseT HemnpaBubHble 06nacTn 1 610KN-

pyeT BanugHblie curHanbl loss. 3HavyeHne Tenepb
XpaHUTCS ONS KaXgoro npoekTa (6onblue He rno-
6anbHO 4Ns NPUNOXEHNS) N cnenyeT 3a npegycra-
HOBKOW [ palisioM CLeHbl.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

Ha ynn4HbIX CHUMKaX C He60M B
Kagpe B Hebe yacTo obpasytoTcs
YEPHbIE UMW LLBETHbIE CTYCTKN —
TaK Ha3biBaeMble «floaters». 3Ta
onuuna aBToMaTM4ecku onpeae-
nseT, roe HaxoauTtcs Hebo, N ro-
BOPUT 06yyeHunto: «OcTaBb HEGO
B Nokoe.» O4YeHb XopoLwo pabo-
TaeT ong NonéTtoB OPOHOB N Nen-
3aXHbIX CUEH. [N noMeLweHnn
WUNN TEMHOTO GOHa MOXET yXy[-
WwaTb M306pakeHne — No3ToMy
BK/MOYanTe, TONbKO Korga Bua-
HO HacTosuee Hebo. Moapob-
HocTu: memory/dev_outdoor—
floater—-reduction.md.



RADIANCEKIT

Ouucrtka floater B cepeavHe obyueHus

9 roe

MHcnekTop - Enhancements (rpyn-

na Outdoor) - nepeknoyatens «Mid-

Training Floater Cleanup». Bound:
AppState.trainingConfig.floaterCleanupEnabled
(ong kaxporo npoekTta, @DefaultFalse ). Mo ymon-
YyaHuto: false .

~~ TEXHWYECKMW
—

BkntoyaeT aBa OONOMHUTENbHbIX Npoxoda density-
control Bo Bpems Classic 40K-TpeHupoBkK (Npea-
ycTaHoBka «P4 Quality»): Ha ntepauum 20 000 1
30 000. O6a npoxoaa ckaHupytoT Bce Gaussians
no TPEM KpUTepPUAIM: (@) O4EeHb HU3Kas HeENpPO-
3payHocTb (No ymonyanuio 0.005), (b) KpolweyHbIn
screen-space-pa3mMep, (c) HeT BK1agoB B loss 3a
nocnepHue 1000 ntepauunin. Gaussians, oTBeyvato-
me BCeM TPEM yCnoBuam, yganatotcs. PPekT:
~5-15 % MeHble Gaussians B KOHLLe 06y4eHus,
3aMEeTHO MeHbLUEe TEMHbIX CFYCTKOB B Hebe ans
APOHOBbIX/yNNYHbIX cueH. CTouT ~1-3 % perpec-
cun L1 Ha BAMXKHUX KOMHATHbIX CL,eHaxX, NO3TOMY
He BK/IIOYEHO Mo yMon4yaHuio. [lBe ntepaymm o4YnCT-
k1 (20K, 30K) 3alunTbl XXECTKO 1 B HacTosLee
BpeMS He MoryT 6bITb M3MeHeHbl Yeped Ul; ans
bonee KOPOTKUX TPEHNPOBOK (Hanp. P2 Preview 5K)
nepekntovaTens He UMeeT adpdekTa, MOTOMY YTO
HMKOrga He mocTuraetT oTMeTok utepauuii. Hoeoe:
nepekntovaTenb OCTyNeH TONbKO KOraa akTuB-
Has npegycTaHoBKka ncnonb3yeT Classic-densifier
(densificationStrategy == .classic). lMpn MCMC
unu Hybrid oH disabled, n nogasngetcs inline-nopg-
CKaska, MoTOMY 4YTO 3TU cTpaTernm obpabartbiBatoT
MEépTBble Gaussians camn (MCMC 4yepes relocation,
Hybrid yepes koMbuHMpoBaHHYto reloc-/noise-no-
rMKY) — pyYHble Mpoxodbl OYNCTKM Bbinu bl

TaM 6ecnonesHbl UIN KOHTPNPOAYKTUBHbI. Ccbin-
Ka Ha KoA: RadianceKitApp.swift, General-Bknag-
ka. MoapobHoCTU: memory/dev_outdoor-floater-
reduction.md.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

Bo BpeMsa obyyeHns nHorga
06pa3yloTca « MEPTBbIE» TOYKM
Gaussian, koTopble 60/blUe He
BHOCSAT BK/af, B Ka4ecTBO M306-
pa)eHus, HO 3aHMMaloT NaMsaTb.
dTa onums oBaXxabl YNCTUT ONNH-
Hoe oby4yeHue (Ha 20K n 30K
nTepauun) uyganaeT aTu Tpy-
Mbl. 19 YANYHbIX CLLEH C He6oM
3T0 0CO6EHHO NONE3HO, MOTOMY
4YTO TaM cobupaeTcs 60/bLINH-
ctBo floaters. [1na MmaneHbkux
TPEHWPOBOK UM CHUMKOB Me-
6enn KpynHbIM NnaHoMm ocobo
He HYXHo. MNepekntoyaTenb MOX-
HO BKJTIOYMNTb TONbKO KOrAa Ba-
Llla npegycTaHoBKa UCMONb3yeT
Classic-densifier — npu MCMC-
nnu Hybrid-npenyctaHoBkax oH
Cepbiit (C KOPOTKMM NOACHEHN-
€M), MOTOMY 4YTO OHM ybuMpatoT
CBOW MEPTBbIE TOYKN CaMM.



RADIANCEKIT

PekoHcTpyunpoBaTb Kynos Heba

9 roe

MHcnekTop - Enhancements (rpynna Outdoor)

- nepeknoyatenb «Reconstruct Sky Dome».
Bound: AppState.trainingConfig.skyDomeEnabled
(onga kaxporo npoekTta, @DefaultFalse ). Mo ymon-
YyaHuto: false .

&~ TEXHWYECKM
—e

AKTUBUMpPYET pre-training npoekunio Sky Dome
(V549e MVP). Mocne SfM n nepepn 3anyckom oby-
YeHua Ona KaXkaoh BXogHOW KaMepbl n3BnekaeTcs
shared ¢ S7 macka Heba Apple Vision 13 nsobpaxe-
HUS, NUKcenn Heba un-NPoeunpPyTCS C MOMOLLbIO
intrinsics kamMmepbl Ha BUPTYyalbHYO cHepnyeckyto
NOBEPXHOCTb (Paanyc No yMonyaHuto — 8x paanyc
cLeHbl). Ha aTolh chepe nHmnymanmsmpyetcsa ~5000
HoBbIX Gaussians c LBETOBbIMU CPeAHUMU N3 CNPO-
eLnpoBaHHbIX NMKcenen Heba, o4eHb HOMbLLINM
MacuwTadbom (1.0 B eanHMLLAX CLUEHbl) U Ha4anbHOM
Henpo3payHocTbo 0.95. 3T 5000 Gaussians He
ABNAOTCSA Mackoil Heba B KNacCnU4YeCckoM CMbIce —
OHW TPEHMPYIOTCA KaK BCe OCTallbHble, HO BblCOKas
Ha4yanbHaa HENPO3PaYHOCTb YAEPXKMBAET UX B TOH-
Ko obonouke. PesynbTaT: ang 360°-novel-views B
YNIMYHbIX/OPOHOBbIX CLUEHaX NoSBNSOTCS peasibHble
uBeT Heba n obnayHble CTPYKTYPbl BMECTO TEMHbIX
CryCTKOB KOH}eTTU. 3HauYeHMe 3anoMmnHaEeTCs MexXx-
oy nepesanyckamMu. Nofe3Ho ToNbKOo A8 YINYHbIX
CLLeH C NOKpPbITUEM KaMep He MeHee 360°; ans 4n-
CTO 0O6beKTHbIX CbEMOK Oe3 0630pa Heba He nme-
eT apdekTa. CTaTyc: akcnepumMmeHTanoHoe, 6onee
wnpokas A/B-eanugauns Ha 6onbllueM KOIMYeCTBe
YINYHbIX HAOOPOB eLlE NPeacTouT.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

BMecTo Toro 4tobbl 06yye-

HUWe NbiTanoch «yragatb» He6o
Nno HEMHOTMM BUAUMbIM NUKCE-
naMm (uto npmueoauT K floaters),
RadianceKit npoeunpyeT nukce-
N1 Heba HanNpsaMyto Ha BUpTYyarb-
HYl0 chepy BOKPYT CLEHbl eLwé
00 3anycka obyyeHus. Korga Bbl
NOTOM KPYTUTE FOTOBYIO CLLEHY

B 360°, BUAHO HacTosLee HeGO
BMECTO YEPHbIX CryCcTKOB. Pabo-
TaeT TONbKO A1 YNIUYHbIX CbE-
MOK, roe He6o 0eNCTBUTENbHO
nonapaeT B kKagp. [1ng CKaHOB ro-
CTUHOM UMM CTYOUMNHbBIX CbEMOK
He 0aéT HuYero.



RADIANCEKIT naBa 2 — NHcnekTop (Expert View)

Cekuusa Metrics (1I30-138)

raining Metrics

2000 [ 5000
0.006044 7

0.00ae+00

PucyHok 13. Bbipeska Tosibko cekuum Training Metrics nocne 3aBepLiéHHOro oby4YyeHus Ha

Bouquet (5K ntepauumii, puHanabHo 2 991 Gaussians) — Tabauua ¢ MeTpukamum 06y4eHuns

(Iteration, Loss, SSIM Loss, Combined Loss, Gaussian Count, Learning Rate, Elapsed, ETA)
Moka MaETt oby4deHune, cekuns Metrics nokasbiBaeT OeBATb XMBbIX 3HAYEHUN U3 LMKNa
obyyeHuns. [1o Havyana obyyeHua cekuma nycrta («Start training to see live metrics»).
Bce 3HauyeHnsa obHoBRaoTCA Kaxable ~30 utepauunin (4actota 06HOBIEHMS MNOTOKA).
Cekuwns read-only — HY 0QMH 9NEeMEHT He KnnkabeneH N He nsMeHsdeM. [1ns 6onee rny-
6okoro aHanusa cmotpute JSONL- training-norm nog ~/Documents/RadianceKit/Logs/
(ckpunT python3 scripts/analyze_logs.py best 5).



RADIANCEKIT

kD Iteration

9 roe

MHcnekTop = Metrics - Iteration. Read-only.

= TEXHWYECKM
—e

OTobpaxaeTtca B popmaTe «4523 / 40000» —
Tekylwas ntepaumnsa Hag obLnM NIaHUPYEeMbIM YMC-
nom ntepauunin. C4ntaeT CUHXPOHHO C LMKIOM 0bYy-
YeHMs, KOTOPbI OTNPaBAsSeT 3Ha4YeHUsa Kaxable ~30
iter. BTopoe 4Mcno cCooTBETCTBYET 3Ha4YeHuMto Max
Iterations Ha MOMeHT cTapTa; oHO 6onblle He Me-
HAeTCcs, OaXKe ecnv Nosb3oBaTeNb NOAKPYYMBaeT
cTennep nosgHee — nayLWWii NPOroH NCNOosb3yeT
cobcTBEHHYIO snapshot-konuto. Ecnm npunoxeHne
yepe3 MeHto Training (Continue Training +5K/+10K/
+20K) pogaBnnBaeT AOMOMHUTENbHbIE UTEPALMUN,
3HaMeHaTenNb yBennymBaeTcs.

MHcnekTop - Metrics - Loss. Read-only.

= TEXHWYECKM
—

Float-3Ha4yeHKe C WecTbio 3HaKaMm Nocne 3angaTomn
(Hanp. «0.024385»). MamMepsieT KOMOMHNPOBAHHbLIN
L1+SSIM loss (cmecb ynpasnsetcsa yepes 121 SSIM
Weight) nntoc onuuoHanbHblii Perceptual Loss (129)
n apyrue perynapusatopsl. LLkana He abcontoTHasg,
a 3aBUCUT OT cueHbl — ans 60blNHCTBA CpaB-
HeHWU TpebyeTcd TOT Xe gataceT. TUNUYHbIE KO-
HeYHble 3HaYeHNs NPU XOPOLUNX KOHPUIypaumax: -
Classic Quality 40K iter: 0.022-0.025 (Horse, Truck,
Garden) - MCMC Full 200K iter: 0.024-0.028 -
Outdoor drone 30K: 0.030-0.060 (xy>e ns-3a reo-
meTpun) - Indoor apartments: 0.018-0.025

3HayeHusa Bbiwe 0.10 nocne 5K utepaumin ykasbia-
toT Ha SfM- npobnembl (Nnoxme No3bl Kamep) —
npepeuTe N nepecymTante SfM.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

roe cerMyvac HaxoguTca obyye-
Hue. «4523 / 40000» o3Ha4vaeT:
4523 n3 40 000 waroB npon-
0eHo, T.e. okono 11 % rotoso.
JleBoe 4mMcno naéT B peanbHOM
BPEMEHMU; eCc/In OHO 3aBMCaeT Ha
MWHYTbI, 06y4YeHMe 3acTPano —
06bI4HO HaMék Ha GPU-throttling
NN KOHKYPUpPYoLLLee Npunoxe-
Hue. MpaBoe YMNCI0 COOTBETCTBY-
eT 3Ha4yeHuto Max lterations (118)
Ha cTapTe oby4yeHusa 1 6onblue
He MeHsieTCs, faXe ecnm noTom
nogkpytute ctennep. C Continue
Training (+5K/+10K/+20K) oHO
PacTéT Ha JOMONIHMUTENbHbIE Lla-
run.

. NPOCTbIMMN CNTOBAMMU

HackonbKo oTpeHOepeHHoe
n3obpakeHne BCE eLle OTKIOHS-
eTCcs OT OpuUrnHana — KomMbu-
HUpoBaHHO 13 L1, SSIM 1, Bo3-
MOXHO, Perceptual Loss. MeHb-
we — nyywe. Huxe 0.03 —
06bI4HO ENCTBUTENbHO XOPOLLO,
Humxe 0.05 — ewWwé HopManbHo,
YNUYHbIE CLEHbI TEXaT No reo-
MeTpUYEeCKUM NpUYMHaAM CKopee
Ha 0.03—0.06. Bbiwe 0.10 nocne
HECKOJbKMX ThiCAY UTEepaumm —
CUrHan TpeBoru, o6bIYHO Aeno

B PEKOHCTPYKLUMKM Kamep (STM

He cpaboTan yncTto). LLkana He
abCconTHA, a 3aBUCUT OT cLe-
Hbl; CPaBHEHMS — TONbKO BHYT-
pu ogHoro gartaceta. Ecnu yuc-
110 BAPYT CKaKHYNO BBEPX, 06bIY-
HO Npousowsno cobbiThe gradient
explosion.



RADIANCEKIT

Learning Rate

9 roe

MHcnekTop = Metrics = Learning Rate. Read-only.

= TEXHWYECKM
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OTobpaeHune B Hay4YHON HoTaLuK (Hanp.
«1.60e-04»). TekyLias CKOpoCTb 06y4eHuMs ang na-
pameTpoB no3nuumn (y 3DGS wecTb HE3aBUCUMBbIX
LR gns nosuuynn, SH-DC, SH-Rest, Henpo3pa4Ho-
CTW, MacwTaba, NoBOpOTa — 34eCb oTobparkaeT-
cq nosmuma-LR Kak npefcrtaBuTenbHOEe 3HaYeHMe).
HadvanbHoe 3HavyeHue no ymonyaHuio — 1.6e-4, Ko-
Topoe crnagaeT Yyepes exponential decay oo ~1.6e-6
K KOHLY 06yyeHuns. Decay HacTpanBaeTcs 4yepes
rnone LR schedule B training configuration (T-none
B rnaee 6). Ecnu LR ocTaétca He0o6bIYHO BbICOKUM
(Hanp. 1e-3 nnn 6onee nocne 10K ntepauymn), ato
MOXET yKasblBaTb Ha HEBEPHO 3arpy>XeHHY KOH-
durypauumtio.

SH Degree

9 roe

NHcnekTop - Metrics - SH Degree. Read-only.

= TEXHWYECKMU
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Integer 0—-3. CteneHb cnherical harmonics ong use-
ToBOro npegcrtasneHusa. Ctaptyet Ha O (Tonbko DC-
KOMMOHEHTA, T.€. HE3aBUCUMbIN OT HanpaB/ieHs
uBeT Ha Gaussian — 3Ha4MT ToNIbKo ogHa RGB-
KOHCTaHTa) 1 NPOrpeccuBHO pacTeT Ao 3 no xoay
oby4yeHuns. CTaHgapTHOe pacnucaHue NnogHMMaeT
cTeneHb Ha ntepaymsax 1000/2000/3000 Ha 1 kax-
Obln pa3. SH-3 cooTBeTCcTBYET 48 LIBETOBbIM KO3}~
$dunumeHTaM Ha Gaussian (3 RGB-kaHana x 16 SH-
©asucHbIX GyHKUMIN). Bonee Bbicokas SH-cTeneHb
= 6onee 3aBUCMMOE OT HamnpasfeHUs oTpaxeHune
(rngHLEeBble MOBEPXHOCTU BbIrNSAAT KOPPEKTHO Mo-
pa3HoMy nof, pasHbiMu yrnamMmm 063opa), HO Takxe
6onble NnaMsaTn n 6onee MegneHHoe obyyeHune.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

Hackonbko 6onbline cenyac wa-
r oNTUMMU3ALNN — KOHKpEeT-

HO CKOPOCTb 06Yy4YeHMs Ons no-
3anunm Gaussian. CTapTyeT Ha
1.60e-04 n aKCNOHeHLManbHoO
ornyckaeTcsl K KOHLY 06y4YeHus
0o okono 1.60e-06 («1.60e-06»
=0.0000016). KpnBas MOET aBTO-
MaTUYeCcKn, TYT HUYero Nogkpy-
4YMBaTb He Hafo. Ecnu 3HaYyeHue
nocne 10 000+ ntepaumm Bcé
eweé 6onblie 1e-3, BEpOATHO, 3a-
rpy>eHa HeBepHas KOHdUrypa-
UM — npepBuTe 06YYEeHME U Bbl-
6epuTe HOBYIO NPeayCTaHOBKY.
BHyTpu y 3DGS wecTb He3aBUCU-
MbIX learning rate (no3uuns, SH-
DC, SH-Rest, Henpo3pa4HoOCTb,
MacLTab, NnoBOpOT); 34eChb Bbl
BUONTE TOJNbKO No3unumno-LR kak
npeacraBuTeNs.

. NPOCTbiIMMN CNTOBAMMU

Hacko/ibKo CNOXHO cenyvac
LBeTOoBOE NpefcTaB/ieHne Ha
Gaussian. CtapTyeT Ha 0 (ToNbko
HEe3aBMCUMbIA OT HanpaB/eHns
LBeT Ha TOYKY) M MoLIaroBo nog-
HMUMaeTcs 00 3 — TUMNYHO Ha
ntepaumsx 1000, 2000 1 3000.
Ctagua 3 o3Ha4aeT 48 LBETOBbIX
K0adPULUMEHTOB Ha Gaussian u
No3BOMSIeT 3aBUCALLMNE OT Ha-
npaBneHnsa oTpaxXeHus, T.e. YTo
rMsHLEBbIE MOBEPXHOCTU BbIrNS-
OAT KOPPEKTHO No-pa3HOMY C
pasHbIX yrnos 063opa. AKTUBHO
TporaTb He Hago, pacnucaHune
MOET aBTOMaTMyeckun. bonee Bbl-
coKasi CTeneHb CTOUT 6onblle Na-
MSTU M HEMHOTO 3aMeanseT 06y-
YyeHue — HO 3TO LeHa 3a peanu-
CTUYHbIE BNNKU.



RADIANCEKIT

Gaussians

9 roe

MHcnekTop = Metrics - Gaussians. Read-only.

= TEXHWYECKM
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Tekyuwee yncno Gaussians B Mmogenu, otpopmaTtu-
poBaHo c locale-paspgenutenem (Hanp. «524.318»).
PocrT: - Classic: ctaptyeT Ha SfM init-Toykax (0ObIy-
Ho 50K-300K), pacTéT yepes clone/split oo He3a-
ponro go Densify Until, 3aTeM cTaTM4HO 00 KOHUaA
obyyeHuns (no mogynio pruning) - MCMC: sample-
Toukn pobasnatorca oo MCMC cap, 3aTeM TONbKO
relocation

300poBble KOHeYHble 3HavyeHua: - Classic Quality:
400K-700K (Horse 524K, Garden 800K) - MCMC
Full: TouHO Ha cap (no ymonuaHuio 150K, c auto-
scale MHOXUMTENEeM x SfM count, B 3aBMCUMOCTU OT
cueHbl 500K-1.5M)

Mpu MCMC, ecnu uncno nagaet o < 60 % cap
- aHomanus (collapse-nHankaTop, yka3biBaeT Ha
CIMLLKOM arpeccuBHble perynapnsaTtopsbl).

GPU Memory

9 roe

MHcnekTop = Metrics - GPU Memory. Read-only.

>~ TEXHWYECKMW
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OueHka notpebneHunsa namatm Gaussian-6ydepa
Kak yncno Gaussians x 616 6anT (otpopmaTupoBa-
HO B memory-cTtune). 616 6anT — amMnupuyeckui
pa3Mep MosIHOCTbO OCHalWEéHHoro Gaussian (no-
31ums, MacwTab, NOBOPOT, HEMPO3PAYHOCTb, SH-
KoadoduumneHTbl cTenenun 3, gradient accumulator).
OTobpaxeHne He yunTbiBaeT overhead peHoepepa
(tile buffer, sort buffer, backward buffer) — peanb-
Haga notpebHocTb B GPU-namMaTtn o6bi4HO B 2-3
pa3a Bbllle aToro 3HaveHud. Mpu 500K Gaussians:
oTobpaxaetca ~290 MB, peanbHo ~700 MB. lMpwn
1.5M Gaussians: otobpaxaeTtcs ~880 MB, peasnbHO
~2.5 GB. Ha M3 Max ¢ 64+ GB Unified Memory He
KPUTUYHO, Ha M3 Pro ¢ 18 GB yxe npegen.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

CkonbKo Touek Gaussian cen-
yac umeet 3D-mopenb. Pac-

TET BO BpeMs obyyeHus, no-

Ka He pocTurHyT Densify Until
(120); nocne aToro 4yncno ocTa-
6TCS NPaKTUYECKM MOCTOSAHHbIM.
Bonblie Toyek = 6onblue ge-
Tanunsaumm, Ho TakXXe 60NbLINN
dann n 6onee MegneHHbIN peH-
nepuHr B viewport. 500 000
Gaussians — TUNUYHOE cpeaHee
nna Classic Quality Ha cpenHen
cueHe; MCMC Full nonapaet B
3aBMCUMOCTM OT auto-scale (117)
B 500K—1.5M. Ecnun uncno npu
MCMC Bopyr nagaet HUXxe 60 %
cap, 3TO MHAMKATOp Konnanca —
06bI4HO CIMLIKOM arpeccuBHbIe
perynspusartopbl.

@ nrocTbiMu cnoBAMK

OueHka Toro, ckonbko GPU-na-
MATU 3aHMMalT camu Gaussians
— oKkono 616 6anT Ha To4ky. dak-
Tu4yeckoe notpebneHne GPU B 2—
3 pasa Bbilwe oTobpaxaemMoro,
NoOCKONbKy peHaepep gobasngeTt
cBOM cobCcTBEHHbIE tile-, sort- u
backward-6y¢depbl. Ha MacBook
¢ 16—18 GB unified memory
nydle octaBaTbcsa HUXXe 500K
Gaussians; ¢ M3 Max unu Studio
(64+ GB) MOXHO CNOKOMHO KpYy-
TUTb 1.5M 1 6onbLe. Ecnu oby-
YyeHue BAPYr NagaeT Uan cucTe-
Ma CBOMWUT, 06bIYHO OOCTUTHYT
WMEHHO 3TOT Npefen — yMeHb-
wwunTte Render Scale (122) nnun
Densify Until (120).



RADIANCEKIT

MHcnekTop = Metrics - Speed. Read-only.

= TEXHWYECKM
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NTepaumn B CEKYHAY C OOHMM 3HAaKOM MNocrie 3a-
naton («24.3 it/s»). BbluncnaetTca TpeHepoM Kak
ckonb3suee cpegHee no nocnegHmm ~100 ntepa-
umMsM. TUNUYHble 3HaYeHus: - npepycTtaHoBka Quick
(1K iter): 80-120 it/s (kopoTKO, 6€3 ycTOoN4YnBoro
cocTtoaHua) - Classic 20K @ 1.0 Render Scale (cue-
Ha Truck, M3 Max): 25-35 it/s - Classic 20K @

0.5 Render Scale: 80-120 it/s - MCMC 200K @

0.5 Render Scale: 25-50 it/s (MegneHHee n3-3a
relocation) - Mpu 1M+ Gaussians 1 NONHOM paspe-
weHun: < 10 it/s

YMeHblLLIEHME CKOPOCTK Mo xoay oby4eHns Hop-
ManbHO — 6onblue Gaussians = 6o/blle BblYMCe-
HUI Ha nTepauunto. BHesanHblie npoeanbl (Hanp. ¢ 30
- 5it/s) ykasbiBatoT Ha GPU thermal throttling nnu
KOHKYpUpytoLme NpuioxeHus.

Elapsed

° roE

MHcnekTop > Metrics - Elapsed. Read-only.

>~ TEXHWYECKMW
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Yxe npouwepguee BpemMs Kak «4:23» (m:ss) nnum
«1:23:45» (h:mm:ss). CmeHa ¢opmaTa oT 1 yaca.
M3mepsaeT ToNbkKo YncToe BpeMsi obyyeHus, He
npegwecTteyowme dasbl (BbiuncrieHme SftM, nmnopt
n3obpaxeHui). C pause/resume 4acbl NpoOoIKaOT
MaTM — Tak yYTo 370 wall-clock, He CPU time.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

HackonbKko 6bICTPO NAET 06yYye-
HUe, B UTepaunsix B CEKYHAY.
O6bl4HO cTOUT Ha 20-50 it/s,

C yMeHblleHHbIM Render Scale
(50 %) n ManeHbKMMMU cueHa-

Mn — 1 80—120 it/s. OnyckaeT-
CS Mo xoay o6y4yeHunsa BronHe
€CTECTBEHHO, MOCKONbKY 60blue
Gaussians = 6onblie paboTbl Ha
nTepaumio. BHe3anHble npoBanbl
(Hanp. 30 = 5it/s) yka3biBatoT

Ha GPU thermal throttling nnu
KOHKYpPUPYIOLLINE NPUNOXKEHNS —
BKNnaaku 6paysepa ¢ Buaeo, Time
Machine backup, nupgekcauuio
Photos. Yoep>xaHune NnpunoXxeHus
Ha nepegHeM njaHe 1 3aKpbiTue
$OHOBbIX MPOrpaMM 4YacTo NOMO-
raet. MNpu 1M+ Gaussians 1 non-
HOM pa3speweHumn Huxe 10 it/s —
HopMa.

@B nrocTbiMM CcnoBAMY

CKONbKO BPEMEHM yxXe paboTa-
eT 06y4yeHune, Kak YNCTO CeKYH-
nomep (wall-clock time). ®opmaTt
— «M:SS» 00 0HOr0 Yaca, 3a-
TeM «h:mm:ss». He «CPU time»,
a «KakK [00/1ro Mbl yXKe XOEM»

— TaK YTO BpeMs nays Toxe
cumTaeTcs. U3mepseT TONbKO YuM-
cTyto dpasy obyyeHus, He npea-
wecTBytowee BblymcrneHme SM
WM UMMNOPT N306paxeHunn. MNo-
ne3Ho s cpaBHeHua ¢ ETA (138)
— ecnu Elapsed sBHO npeBbllwa-
eT M3HayvanbHbi ETA, 0byyeHue
roe-To ctano MegJieHHee 3anna-
HUPOBAHHOTO.
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MHcnekTop = Metrics > ETA. Read-only.
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OueHo4YHOe ocTaBlleecs BpeMsa Kak «17:42» nnn
«1:12:35». PacuéT: (Max Iterations — Tekyuias nte-
paung) /[ ntepaunm B cekyHay. NokasbiBaeT «—»,
KOrfa CKOpoCTb ceivac HyneBas (B CaMOM Havane
1AM Bo BpeMms nay3bl). OueHka He nogcTpanBaeTcs
noa TUNMYHOE 3aMea/ieHMNe K KOHLY 0byvyeHuns —
ocobeHHo npu MCMC u Classic ¢ 601blIMMN 3HaYe-
Huamu Densify-Until o6y4yeHne CKIOHHO CTaHOBUTb-
cq MefJieHHee, MOTOMY 4YTO nosensgeTcs BCE 6onblue
Gaussians. PeanbHo 06bl4HO ocTaétcd Ha 10-20 %
Bbllle U3Ha4vanbHoro ETA.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

CKONbKO BPEMEHU 0XXMNOAEeMO
0CTanoCb — CYMTAETCs U3 OCTaB-
LWNXCA NTepPaLLUIMA U TEKYLLLEN CKO-
pocTu (136). Npybas oueHka: ec-
N1 Mac Bopyr CTaHOBUTCS Me[-
neHHee (6onblie Gaussians ns
densify-dasbl, thermal throttling,
Opyrve npunoXxeHus), MoxeT
ONUTbCS O0nblue oTo6paXKEHHO-
ro. MpunoXeHue He yYnUTbiBaeT
TUNUYHOE 3aMefsieHne K KOHLY
06Yy4YeHuns, Tak YTO peanbHbI KO-
Hel, 06blYHO NonapaeT Ha 10—

20 % Bbllwe n3HavanbHoro ETA.
Mntoc 15 %, n 06bIYHO CXOAUT-

cq. MNokasbiBaeT «—», Korga cko-
pocTb ceryac O (cTapT o6yyeHUs
WIKn naysa).



RADIANCEKIT naBa 2 — NHcnekTop (Expert View)

Cekuus Loss Chart (139-141)

oss History

ent: 0.0064

PucyHok 14. Bbipeska To/ibko cekumnm Loss History nocne 3aBepLuéHHOro obyyeHms —
Current 0.0064, Min 0.0035 (3enéHniii), cuHas kpusas ot 0.027 (utepauns 1) k 0.0035
(utepaumns 5K) ¢ xapaktepHbiM n3rnbom okoso iter 200, Huxe rpapuk Gaussian Count opaH-
JKEBbIM

Cekuwns Loss Chart Busyanmampyet xog obyyeHns co speMmeHeM. COCTOUT U3 ABYX
rpadukoBs: Loss Curve (6onbLioi, cBepxy, cMHMn) n Gaussian Count (MeHbLUe, CHU3Y,
opaHXeBblin). Oba CTPOATCS BXUBYIO BO BpeMs 0byYeHMs U coxpaHaloTca 4o cnegy-
fouero ctapta obyyeHus. [lo nepsoro oby4veHuns obnactb nycta («Loss curve will
appear during training»). Npadukn — ynctble SwiftUl path-drawings (He Swift Charts
framework), noatomy peHgepaTcsa naaBHo gaxe npu 100K+ Tovek.



RADIANCEKIT

Current Loss (oTobpakeHune)

9 roe

MHcnekTop - Loss Chart - nesas label-obnactb
«Current: 0.0287». Read-only.

o~ TEXHWYECKMW
—

Float-3HayeHuMe nocnegHeln To4kun l0SS-BbIOOPKMN,
dopMaTnpPOBaHO C YeTbipbM$sl 3HaKaMuM nocse 3ans-
Ton. igeHTnyHo c 131 (Loss B cekumm Metrics),
3[€eCb TONIbKO KOMMNaKTHee oTdopmaTmpoBaHo. Mc-
TOYHUK — loss-history — cnucok, nony4vatownia
3anuncb kaxpgble ~30 ntepauuii. B cnncok nobas-
NATCA TONbKO KOHe4YHble 3HavyeHna — NaN/Infinity
(oueHb pegko, B cniyyae gradient explosion bug)
dunbTpytoTCA.

Min Loss (oTobparkeHue)

o roE

MHcnekTop = Loss Chart = npasag label-o6nactb
«Min: 0.0245» (3enéHbiin). Read-only.

o~ TEXHWYECKM
—e

MUWHUMYM BCeX Korga-nmbo BUOEHHbIX 3HAYEeHNM
loss Tekylero nporoHa oby4yeHums. XXneo nepecun-
TbiBaeTcs u3 loss-history — HMKakoro otoenbHOro
coxpaHeHusa. OTobpaxkaeTcs 3e/1EHbIM TEKCTOM, NO-
TOMY 4TO «Min» = «y4YLlINiA Ha AAHHbIA MOMEHT».
MyHKTUPHAaA 3e1éHasa NMNMHUA Ha HUXKHEM Kpato
rpaduvka BU3yasibHO Mapkupyet aTy Y-nosuuuto.

C continue- training-ceccuamum otcnexmsaHme min
pecTapTyeT — cTapasa nctopus aameHsietcs B Ul Ho-
BOW (He monucbiBaeTca). Ecnu Tekyllee obyyeHune
MOET XyXXe npeablaylLero, otobpaxeHne min MoxeT
okasaTbcs 6osblle NpeablayLLero KOHEYHOro pe-
3ynbTaTa.

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

TekyLiee 3HavyeHue loss B 60-
flee KOPOTKOM HOTaL MK, YeM B
cekuumn Metrics (4eTbipe 3Ha-

Ka nocne 3anaTton). Cogepxa-
TeNbHO MOEHTUYHO ¢ 131, HO
30ecb oTobpaXkeHne cMauT npsi-
Mo y loss-rpaduka v gaéT Tou-
HO€e YMC/IOBOE 3HaYeHue Npu
HabnooeHnn 3a KpuBon. Kak
BCE XXWBble METPUKN, OGHOBNSA-
eTcs Kaxable 30 ntepauyun.
NaN unu Infinity (kpaHe pen-
Ko npu gradient-explosion-6a-
rax) NPUIoXeHWe aBToOMaTU4e-
CKM oTdunbTpoBbIBaET. [loNe3HOo
npw B3rnaae Ha rpaduk, 4Tobbl
He NpbIraTth B OpYryto CEeKLULo.

. NPOCTbIMMN CNTOBAMMU

Camoe HM3Koe 3Ha4eHue loss,
KOTopoe 3To 06y4yeHue 40 CUx
nop BMOEN0 — nokasaHo 3e-
NEHbIM, MOTOMY UYTO «JTYYLUUN

Ha AaHHbIA MOMEHT». MYyHKTUP-
Has 3eféHas NIMHNSA Ha HUXXHEM
Kpato rpadpuka Bu3yanbHo Map-
KMpyeT 3Ty no3uuuto. Ecnun Teky-
LLas KpMBasa cenyac nexuT SBHO
Bbllle HeE, HageeMcs, eweé byneT
ynyJlueHue; o06bI4HO Min — NH-
OMKaTop KOHEeYHOro pesynbraTa,
KOTOpPbIN BaC MOTOM U MHTepecy-
eT. C continue-training- ceccusa-
MW OTCNeXnBaHMe min pectapTy-
€T, MOTOMY YTO cTapas uctopus
3aMeHseTcs B Ul HOBOW — 3Haye-
HMEe Min MOXeT NO3TOMY BbITA-
0eTb Xy>)e npeabligyL,ero KoHeY-
HOro pesynbTraTa.



RADIANCEKIT

paguk Gaussian Count

9 roe

MHcnekTop - Loss Chart = BTopolt rpaduk CHU3y
(opaH>ceBbiit). Read-only.

o~ TEXHWYECKMW
—

JInHenHbIn rpaduk yncna Gaussians no utepaum-
aM 0by4eHunsa. ICTouHMK: nctopmsa ymcna Gaussians
(cnncok nap (iter, count), 3anoNHseMbIi TPEHEPOM
kaxpable ~30 iter). Y- wkana auHaMmmnyeckas mMexay
MUHUMYMOM N MaKCUMyMOM nctopun. MNpu ctpate-
rum Classic KpuBasg 06bIYHO BbIFrSOMT Tak: CTabunb-
Ho pacTeT go Densify Until, notom nnockas (c
ManeHbKMMK pruning-konebaHusamn). NMpu MCMC:
KpyTOM NoabéM [0 cap, 3aTeM ropmaoHTanbHasa nu-
Hus (relocation yaoep>XneaeT YMCno NOCTOAHHbBIM).
Ecnu kprnBag napaeT HECMOTPS Ha akTUBHOE 0by-
yeHue, densification NPyHUT CNULLKOM arpeccmBHO
— NHAMKaUNSA HeBepPHbIX 0edOoNTOB UM N3BECTHOIO
MCMC-collapse- 6ara (tema hotfix v1.4.4).

Kak untaTtb KpuByto loss?

naBa 2 — NHcnekTop (Expert View)

. NMPOCTbIMU CINOBAMMU

Kak pasBuBaeTcsl YNCO
Gaussians nNo BpeMeHn o6y4eHuns
— MEHbLUNI OPaHXeBbIN rpadpuk
nof Kpueown Loss. Mpu cTpaTernm
Classic nuHMs cTabunbHo pac-
TET, Noka He AocTUrHyT Densify
Until (120), nocne atoro octaértcs
NA0OCKON C ManeHbKMMM pruning-
konebaHuamu. NMNpu MCMC cTpe-
JIOM BbICTPENuUBaeT Ao cap, 3a-
TEM OCTAETCs rOpU30OHTaNbHON,
notomy uto relocation yoepxm-
BaeT YMCNO NOCTOSAHHbIM. Ecnu
KpunBas HECMOTPS Ha akKTUBHOE
o6y4yeHue BOPYT TIOMaeTCs BHUS,
densification cnuwkom arpeccu-
BEH C pruning — Knaccuyeckum
npusHak MCMC-collapse-6ara ns
v1.4.4. Torpa noMoraet o6HoBe-
HMe MPUNOXEHUS TN BO3BpPaAT K
Classic.

Mpaduk loss — BaXKHEMLLNM ANArHOCTUYECKUA MHCTPYMEHT B MIHCNeKkTope — HU OduH
OPYroi MHOMKATOpP He NMoKas3blBaeT Tak HanpsMyto, NPOoaABUraeTcs M obyyeHme nones-
HO UNK 3acTpsano. TunmyHag 3goposas dopmMa — bbicTpbI cnag B nepsble 1000-3000
ntepaumin (o1 ~0.15 go ~0.05), 3a KOTOPbIM cneayeT MeaneHHbI, YCTOMYMBLINA cnag oo
KoHUa oby4veHusa (oo 0.020-0.030). lorapndmmyecku KpmBas BbIraaMT KaK rnagkas

OmnaroHarnb.

YTo o3HauaeT naaTto B loss? Ecnu KprBas 0CTAaETCS NNIOCKON HECKOMbKO TbiCAY UTepa-
LW, eCTb ABa BO3MOXHbIX MPOYTEHUS: (a) 0Oy4YeHne «colnocb» — loss 6orblle He
MOXEeT CyL,eCTBEHHO NagaTb, MOTOMY YTO MOAE/b Tak XOPOLLIa, Kak MOXET ObITb C JaH-
HbIMW Ja@HHbIMW N HAaCTPONKaMK. ITO XenaeMoe; 3To «rotoBo». (b) ObyyeHne «BUCUT»
— loss Mor 6bl elllé nagaTb, HO ONTUMM3aLMS 3acTanBaeTCs (T0KanbHbIN MUHUMYM,
learning rate cnnwkom man, densification BbikntoveH). PasnuyeHune: ecnm 3HadeHne loss
NexXnT B TUNMYHO Xopollem ananasoHe (0.020-0.030 npwu indoor/object, 0.040-0.060
npwu outdoor), n kpmeas nnockaa ¢ 5K ntepaumin, oHo cownock. Ecnn aHavyeHne aBHO

BbllLe, YeM Y CpaBHUMbIX cueH (Hanp. 0.08), oHO BMUCKT.

MpumeyaHue: nnato Gaussians = nnarto Loss. MnaTto no ymcny Gaussians He o3Ha4a-
eT «obyyeHmne rotoBo». DTO TONIbKO 0O3HayYaeT, YTo densification nepectan pobaenaTtb
HOBble TOYKM — NM60o noTomy 4Yto gocTurHyT (Classic), nmé6o notomy 4to MCMC

cap nosioH. ObyyeHne NPoaoIKaeTCs NOCe 3TOro U TONbKO YTOYHAET CyLLecTBYoLIMe
TOYKM. DaKTUYECKNI CUrHaN «rOTOBO» Bbl YATaeTe Mo KpMBOM loss 1 Mo oTobpaxkeHuto

Iteration (I130), He 3gechb.



RADIANCEKIT naBa 2 — NHcnekTop (Expert View)

MpaBuno 6onbwwoOro nanbua anasa orMeHbl: Ecnun kpueas loss nocne 5000+ ntepaumi
nexxunT Bbiwe 0.08 1 eaBa M CHUXAETCS, C BbICOKOM BEPOATHOCTbIO STM-peKoHCTpyK-
umMa nepekolweHa. MpepBuTte obyyeHne, 3arnsHUTe B rnaBy 9, NOAXOOMUT N1 BbIGpPaHHbIN
SfM-63akeHp K cueHe, Npu HeobxogmMmMocTn nepekntountecb Ha COLMAP/Native, notom
nepesanyctute. Jlyywe BNoXxuTb 10 MUHYT B ny4dwmin SfM, yem 2 yaca obyyeHus c
NIOXUM BblpaBHUBAHNEM KaMep.

Korpa obpawatbcs K UHcnekTopy?

bBbicTpas cnpaska: Kakasi CeKUMS + Kakue af1IeMeHTbl yrpaBneHns asas Kakoro TUnn4Ho-
ro BapmaHTa Ucnosib3oBaHna?



RADIANCEKIT

naBa 2 — NHcnekTop (Expert View)

PacnpocTpaHéHHasa 3agava Cekuusa ID aneMeHTOB
O6ecLBeTUTb LBeTa roToBOro Look L1 (Saturation)
Splat
OKpyrnnTb UronbvaTtblie/KOH- Look L2 (Splat length)
detTn Splat-bl
3anonHuTb gbipasoe obnako / Look L3 (Splat size)
yBenm4unTb Splat-bi
MpuUTyWnTb fanbHUe «KOHdeT- Look L4 (Fade far region)
TU» Ha orbit-cbEMKax
OT6pocnuTb Koppekumnm Look Look L5 (Reset finishing)
3arpysuTb roToByt0 HaCTPOMKY Presets I7 (kK No cTpoke)
CoxpaHuTb CBOI HACTPOWKY Presets MnN->12->14
MooennTbca HaCTPOIKOM ¢ Presets I5 (Export) nnu 16 (Import)
Konnerom
CMeHuTb SfM-063keHp, (Hanp., Training 112 (c™m. rn. 9)

notomy uto Apple-PG cnunw-
KOM HecTabuneH)

ObpaboTaTb BMaeokaapbl 6e3
EXIF focal length

COLMAP-nponssoanTenb-
HocTb: GLOMAP BmMecCTO
Classic

MepekntounTb ¢ Classic Ha
MCMC

[NaTb 0by4yeHuto aonblie pabo-
TaTb

YnonosunHntb GPU-Bpems

KayecTtBo 0b6yyeHuns +6 %
(MCMC)

Ynun4yHas cueHa ¢ 60bWwnM
yncnom SfM-Tovek

HacTpouTb [ cMeHUTb NyTb
COLMAP

CpoenaTb aKcrnopT-daiibl
MeHblle

Bonee peskuin viewport 6e3
yBeNnyeHns BpemMeHmn obyye-
HU4A

MetalFX cnmwkomM cunbHo

3aUUN C TOHIGABWIETPYKTYPaMM

Configuration

Training
Configuration

Training
Configuration

Training
Configuration

Training
Configuration

Training
Configuration

Training
Configuration

Training
Configuration

Training
Configuration

Enhancements

Enhancements

Enhancements
M eErittdsedfimmT@hart

113 (FOV Override)

4

115

118 (Max Iter) + 120 (Densify

Until) — cBa3aHbl yepes 119

122 (Render Scale Ha 50 %)

116 (MCMC Quality)

117 (Auto-scale by scene)

123 /124 /125

126 (BCcerga ocTaBnsaThb BK/O-
YEHHbIM)

127 (Viewport Scaling -
MetalFX)

12




RADIANCEKIT naBa 2 — NHcnekTop (Expert View)

FMMABA

'maBa 3 — HacTpounku

OKHO HaCTpOeK OTKpbIBaeTCsl Yeped RadianceKit » Settings.. WX CTaHOAPTHOE KNa-
BMaTypHoe cokpauleHne %, . OHo conepxuT aBe Bknaaku: General v Al Helpers. B
OTNMYMe 0T 3HaYeHUn MHcnekTopa 13 rnasbl 2, HACTPOMKM B 9TOM OKHE OeNCTBYIOT
rnob6anbHO O NPUNOXXEHUSA (019 BCEX MPOEKTOB) — OHWU COXPaHSAOTCS N Nepexun-
BalOT Nepe3anyck npunoxeHus. Bknagka General rpynnupyeTt Tpu cogepxxaTesnbHbie
cekumm: Interface, Viewport n Training. (Tpun nepekntoyaTtensa Outdoor-Floater — Sky
Masking, Mid-Training Floater Cleanup, Reconstruct Sky Dome — koTopble paHblue
XU 30ecb, HauMHaga ¢ v1.6 nepeexanu B cekumto Enhancements Expert-MHcnekTopa,
roe Tenepb XpaHATCS A1 KaXX4oro npoekTa; cM. rnasy 2, 142-144.) Bknagka Al Helpers
BKk/toYaeT on-device ML-nomoluHmkoB (Vision, CoreML) ona npepobpaboTtku SfM un
TPEHUPOBKMU.

MpeXHUX 3NeMeHTOB yrpaBfeHna 019 COBMECTHOIO BKTOYEHNS UMK BbIKIOYEHUS BCeX
Al Helpers B TekyLlelt Bepcum Gonblie HeT — OHM 30eCb He AoKYMeHTupytoTca. Mpex-
Hag o6nacTb «Coming Soon» O eLwé He NocTaB/sgeMblX MOMOLLHUKOB Take yaaneHa
W 30eCb He YNoMUHaeTcs.



RADIANCEKIT naBa 3 — HacTpowku

Bknapka General

General

%

Interface

Default Mode Expert

Language English

Viewport
Background Dark Gray
Auto-Rotate After Training (]

Invert vertical navigation (]

Training
Live Preview Every 50 lterations

Throttle Off

PucyHok 15. Settings - Bknagka General c cekumsimu Interface, Viewport, Training n
Experimental



RADIANCEKIT

Pe>xum no ymonyaHuio

Settings - General - Interface - Default Mode
picker. Bound:. Mo ymon4aHuto: .simple .

YnpaBnsger Tem, B KakoM 13 OBYyX pexunmon Ul
NPUNOXeHNe OTKPbIBaAETCA Npu crefyowem sanyc-
Ke. «Simple Mode» — aT0 HanpaBnseMblin pabounii
npouecc mactepa 13 4 waros (Import - Processing
- Preview - Export, pokymeHTupoBaH B rnaee 10
nop Z1-24), «Expert Mode» — knaccuyeckasa Tpex-
naHenbHas packnagka ¢ Navigator, 3D Viewport u
Expert Inspector n3 rnasbl 2. 3Ha4yeHMe 3anoMmnHa-
eTcs Mexay nepesanyckamun. 3dPekT naeHTn4veH
MEHI0 Mode > Simple Mode (1) [ Mode » Expert
Mode (3£2), 3a UCK/IOYEHNEM TOrO, YTO MEHIO Nepe-
K/I0YaeT TeKyLlyl ceccuto, a aToT picker 3apaér
3HaYyeHMe No yMon4vaHuto ans byayumx ceccui.
Ob6a pexunma obpaliatloTcs K 0OQHOMY 1 TOMY e CO-
CTOSIHMIO NPOEeKTa — NPOEKTbl, KaMepbl N KOHOUTY-
pauns oby4yeHUsa coxpaHaTCa NPu NepekIoYeHnm
pexknmoB. CneymduyHblie ONg pexxumMa KHOMKM na-
HEeNU NHCTPYMEHTOB NepepeHaepmBalOTCa HeMed -
NEeHHO.

naBa 3 — HacTpowku

. NMPOCTbIMU CINOBAMMU

3p0echb Bbl BbibMpaeTe, C Kakum
nHTepodencomM RadianceKit 3any-
CTUTCA NPU cnenyolLemM cTapTe.
«Simple Mode» — pexum ans
HOBWYKOB: YeTblpe YETKMX LLa-
ra, roToBble NpeaycTaHOBKM, NO-
YTU HeT onuun. «Expert Mode»
— MosiHas packiagka c MHCTPY-
MeHTaMW 1 BCeMU afieMeHTaMu
yrnpaBfeHuns, KOTopble Bbl BUANTE
B rnaee 2. MoXHo B nto601 Mo-
MEHT NepekntoYaThCs Yepes Me-
Hi0 «Mode», He Tepsasa nsobpaxe-
HUM UNY Nporpecca TPEHUPOBKMU.



RADIANCEKIT

HA3bIK

Settings - General - Interface - Language picker.
Bound:. Mo ymonyaHuio: .system (cnegyet a3blky
macOS).

Bbibunpaet 93bik oTobpaxkeHunsa scero Ul npunoxe-
HWUS HE3aBUCUMO OT CUCTEMHOro sg3blka macOS.
RadianceKit nokannsoeaH Ha 17 93blkoB ( de , en,
pl, en-AU, ar-SA , nnwoc 12 gpyrux). Mpu
3Ha4YeHUn «System» npunoxeHne cnenyeT A3blKy
macOS. Mpu 9BHOM BblIGOpe A3blkOoBas HACTPOMN-

Ka 3anoMUHaeTCs MexXay nepesanyckamMu; rnosHbIn
adpdekT 06bI4HO TpebyeT Nepesanycka NpuUIoxe-
HUA, MOCKObKY BaHAbl TOKanM3aumMmn 3arpyatoTcs
TONbKO Npu cTapTe. Bce 298 3a40KyMeHTUPOBaAH-
HbIX KNtOYel nokanmsaummn B NpoeKkTe yYnTbiBaloTCA,
BKJIl0Yas BCe TEKCTbl B NOABUAAX U MoACKa3Kax no-
MoLN.

®oH Viewport

Settings - General » Viewport - Background
picker. Bound:. Mo ymon4yaHutio: .darkGray (RGB
0.1, 0.1, 0.1).

3apaéT upeT doHa no ymonyanuo ansa 3D Viewport.
Tpu BapuaHTa: «Dark Gray» (RGB 0.1, 0.1, 0.1 —

no ymon4anuio), «Black» (0, 0, 0) n «White» (1,

1, 1). HacTpoiika dukcupyeT 3Ha4YeHne no ymonya-
HUIO 019 HOBbIX MPOEKTOB U CECCUIM MexXay nepesa-
nyckamu n ogHOBpeMeHHO HeMedieHHO 06HOBNSET
paboTatowmin peHgepep Metal. MoeHTUYHbIE onumK
HaxoasaTCcsa B MEHI0 Viewport =

Background (M21, M22, M23), Ho picker HacTpo-

€K 3a0a€T 3Ha4YeHMe No yMON4YaHUIO, @ MEHIO
nepektovaeT Tekylliee oTtobpaxeHne. BaxHo ons
CKPUHLLOTOB 1 AeMo-BUaeo: 6enblii poH cunbHee
BblaenaeT 3enéHboie/cuHune floaters, TEMHbIN HOH
nydule ang 4YncTbix render-3axBaTosB.

naBa 3 — HacTpowku

. NMPOCTbIMU CINOBAMMU

Ecnun Baw Mac paboTaeT Ha
AHINMNCKOM, HO Bbl Mpenno-
YynTaeTe HEMELUKUN MHTepdenc
RadianceKit (vnn Hao6opoT), 3a-
panTe aTo 30ecb. BONbLWINHCTBO
TEKCTOB MEHAETCS HEMEeAIEHHO.
HekoTopble Ananorv nosaenatTcs
Ha HOBOM f13blKe TONbKO Nocne
nepesanycka npunoxeHus.

@ nrocTbiMu cnoBAMK

LiBeT 3a BawnMun 3D-mopensamMu
B OKHe npegnpocMoTpa. TEMHO-
cepbii — Mo YMOMYaHUIo 1 NoA-
X0OuT 6ONbLIMHCTBY CLeH. be-
NbIA XOpOoLW AJ15 CKPUHLLOTOB,
YEPHbIN CMOTPUTCSA U3SLLHEE Ha
render- 3axBaTax. LiBeT ang te-
KYLLEN CLueHbl MOXHO B Nl060M
MOMEHT MepeKkioYnTb Yepes Me-
Hio «Viewport - Background» —
3Ta HacTpolKa ToNbKo onpepe-
NnseT, KaKoM LUBeT aKTMBEH CHOBA
npuv cnegytoleM oTKPbITUK.



RADIANCEKIT

ABTO-BpalleHue nocrie obyyeHns

Settings - General = Viewport - nepekntioyartesnb
«Auto-Rotate After Training». Bound:. Mo ymonya-
HUKO: false .

3anyckaeT HenpepbIBHOE BpalleHNe KaMepbl
Viewport BOKpyr LeHTpa CLieHbl cpa3y Nnocsie OKOH-
YaHUs 0byyeHuns (CKoOpPOCTb BpaLleHNs No ymMonya-
Huto ~0.3 rad/s). MpaKTnyeckn NonesHo gng nemMo-
ceccuin, A/B-cpaBHEHUN 1 AN HeMeaeHHOM OLeH-
Kn c o63opa 360° obpasosanuch nn «floaters» Ha
Kpato cueHbl. 3ddeKkT BU3yanbHO NOAEHTUYEH MEHIO
Viewport » Toggle Auto-Rotation (M16, 8\T), 3a
WCKIIOYEHMEM TOrO, YTO 3TOT NepektYaTenb cpa-
OaTblBaeT aBTOMaTUYECKM NOC/ie OKOHYaHusa obyye-
HUA, a He BPYYHYI0. MoXeT ObITb NpepBaH B 060N
MOMEHT Yepe3 MeHo nnu wen4ykom B Viewport (na-
y3a BpalleHus). He BnmMsgeT Ha NpoM3BOAUTENBHOCTb
oby4yeHns — BpalleHMe 3anyCcKaeTcs TO/IbKO nocne
€ero OKOH4YaHus.

naBa 3 — HacTpowku

. NMPOCTbIMU CINOBAMMU

Korpa BkntoyeHo, 3D-cueHa Ha-
YMmHaeT aBTOMaTU4ecku Bpa-
LaTbCs cCpasy nocrne 3aBepLie-
HUSA 06y4YeHNa — Kak Kapycenb.
Y0o06HO, Korga obyyaeTe Ha HOYb
M XOTUTEe YTPOM Cpa3y yBMOETb
pes3ynbTaT B OBMXEHUN, HE LWEN-
Kas MbllWKOW. Nna ONNUHHBIX cec-
CWW, rOe Bbl TONbKO HabngaeTe
3a oby4yeHmneMm, ocTaBbTe BbIK/O-
YEHHbIM.



RADIANCEKIT

UHTepBan >Xnsoro npeanpocMoTpa

Settings - General - Training

- Live Preview picker. Bound:
AppState.trainingConfig.livePreviewInterval. [1o
ymon4daHuto: 0 (Off).

Onpepnensdet NHTepBan nTepauunii, Ha KOTOPoM
TEeKYLWMN CHUMOK 0by4veHns peHaeputcs B 3D
Viewport. YeTbipe OMCKPETHbIX 3HaveHus: 0
(«Off»), 50, 250, 1000 nTtepaumin. C akTUBHbIM

Live Preview TpeHep konupyeT bydep Gaussian c
GPU B oTgenbHbit render-6ydep 1 Tpurreput nepe-
pucosky Viewport. C «Off» Viewport obHoBnseTcs
TONbKO Nocne 3aBeplueHns obyveHus. LleHa npons-
BOAUTENbHOCTU: Kaxable 50 ntepaunin — Ha ~5-10
% MenneHHee Ha M3 Ultra, kaxable 250 ntepaunii
— ~1-2 % MepgneHHee, kaxable 1000 utepaumi

— Hen3aMepuMo. HaknagHble pacxoapl namMaTn —
rnocTosiHHble ~2 ' gna snapshot-6bydepa, He3aBu-
CMMO OT MHTepBasna. 3Ha4YeHne CNyXnT KakK 3Ha4ve-
HMe MO YMONYaHUIO A1 HOBbIX TPEHMPOBOK; Noce
3anycka obyyeHusa Training Inspector nokasbiBaeT
dakTnyeckoe XnBoe 3Ha4YeHne 3anyLL,eHHON TPEeHN-
poBkn. Ha nHtepeane 50 B1u3yanbHOe BNevaT/ieHne
— MNNaBHbIN «pPOCT» obnaka Toyek, Ha 1000 Bbirns-
OUT pbIBKaMW.

naBa 3 — HacTpowku

. NMPOCTbIMU CINOBAMMU

Moka naét obyyeHne, MOXHO Bbl-
6paTb, Kak YacTo o6HoBNAETCS
3D-Bua. «Off» o3HavaeT: 6e3 06-
HOBNEeHNS BO BpeMsl 06y4YeHus
(6bicTpee Bcero). «Kaxable 50
nTepauuMn» NokasbiBaeT NOYTH B
peanbHOM BPEMEHMU, KaK cKnagbl-
BaeTcd Balla cueHa (4yTb Mef-
neHHee). [1ng KOMPOPTHOro Ha-
6ntoaeHns 3a HebonbwWmM o0byye-
HUeM «kKaxpgble 250» — xopo-
LN KOMAPOMMUCC.
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3apepxkka throttle

Settings - General = Training = Throttle picker.
Bound: AppState.trainingConfig.throttleDelayMs.
Mo ymonyanuto: 0 (Off).

BcTaBnsieT NCKYCCTBEHHYIO 3a4ePXKYy B MUamce-
KyHOaX Mexay ntepaumnsamm obydeHusa. Yetoipe
ONCKPETHbIX 3HaveHus: 0 («Off»), 2 («Light»), 5
(«Moderate»), 10 («Eco»). HasHauyeHue: npun 6onee
0ONrnX TpeHnpoBKkax (Heckonbko YyacoB) GPU mHa-
ye 6bin 6bl1 3arpyxxeH Ha 100 %, YTo NpPMBOAMUT K
3aMeTHO 6onee mMegneHHOMY cuctemHomy Ul (kyp-
COp MbILWK 3aefaeT, gpyrue npunoxXeHns CTaHOBAT-
cq Banbimun). 3agepxka throttle gaét GPU nay3sbl, B
KOTOpble MOTYT BbINMOJIHATbLCS Apyrue 3agayn. LleHa
NpPoOM3BOAMTENBHOCTN 3HaUYMTeNbHa: npu throttle 5
Mc TunmnyHasa 40K-TpeHnpoBKa ONTCA NPUMEPHO
Ha 50-80 % ponblue, yem 6e3 throttle. B pexume
npounseoguTenbHocTn «Eco» (10 Mc) 3ageprkka Ha
nTepaumo bonblle camon ntepaunm — B 2-3 pa-
3a MepaneHHee. Mpu akTBHOM throttle nop picker
noasngaeTcs npumedanue: «Throttle is on. Training
will be slower than usual.» Camo npunoxeHue He
pearnpyeT 3aMeTHO flyylle — BbIMIPbIBalOT TONIbKO
apyrue npunoxeHus.

naBa 3 — HacTpowku

. NMPOCTbIMU CINOBAMMU

Ecnv Bo BpeMs ONNTENbHOro
06yyeHnsi Mac CNULLKOM CUbHO
rpeeTcs unu gpyrue nporpam-
Mbl CTAHOBSATCS CNIMLIKOM Mef-
JIeHHbIMU, BKTIOYNTE 30eCb TOP-
Mo03. «Off» paét GPU nonHbI ras
(6bicTpee Bcero). «Light» genaet
ManeHbKyo naysy Mexmay Kax-
ObIM WaroMm (4yTb MeaNieHHee,
HO cUCTeMa pearupyert nydlue).
«EC0» — caMbll CUNbHbIN TOP-
MO3 — XOPOLLO /1 HOYHbIX Tpe-
HUPOBOK Ha MacBook, KoTopbii
He J0/KEeH CNULIKOM rpeThbea.
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Bknapka Al Helpers

Al Helpers

Al Helpers enabled

Available
Frame quality check

Loop closure detection

Auto sky masking

PucyHok 16. Settings - Bknagka Al Helpers ¢ rnaBHbIM nepeksroyYaTeseM v nogrepexsioya-
TeNIMU
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Al Helpers BkntoueHbl (Master)

Settings - Al Helpers = nepsas cekuus - ne-
pekntoyaTenb «Al Helpers enabled». Bound:. Mo
yMOJSIYaHUIO: true .

[naBHbIM NepeknoyaTesnb Hag BceMu pyHKUnamm Al
Helpers B koHBeliepe. Korga Bblk/to4eH, KOHBeep
mMmnopta n SfM NonHOCTbIO NPOMNyCcKaeT BCe aTa-
nbl ML-npeno6paboTkm — HUKaKMx BbiI3oBOB Apple
Vision, Hukakom 3arpy3ku mogenein CoreML, Huka-
koro npobyxpaeHua NPU. Korga BkitoyeH, onpawu-
BalOTCS OTAEeNbHble nognepekntoyatenu (S12-S13).
3HayeHne 3arnoMnHaeTCs Mexay nepesanyckamMmu.
3aTparmeaet cnegytouime aTanol: (a) npegBapu-
TeNbHbIA KOHTPOJb KavyecTBa kagpa nepepq SfM
($12), (b) obHapy>xeHne 3amMbikaHus netnm (S13).
BaxxHO: Korga BbIk/Il0YEH, ABa NoanepekyaTens
OeaKTMBMPOBaHbl U BU3yanbHO cepble. CHocKka B
HUXHEN YacTn nogyépkmneaeT, yto Bce Al Helpers
paboTatoT cTporo on-device — HUKaKoOW 3arpys-
KN N306paxxeHnn, HUKakom ob6navyHon o6paboTku.
MapaHTMs NpuBaTHOCTM 0becneYmBaeTcs UCK0-
YMTenbHbIM MCMONb30BaHMEM ppenmBopka Apple
Vision (nokanbHo Ha Neural Engine) n mogenei
CoreML, KoTopble NocTaBnATCA NpaMo B baHae
MPUIOXEHUS.

naBa 3 — HacTpowku

. NMPOCTbIMU CINOBAMMU

FNaBHbIN NepeknYaTenb BCex
®YHKLMN, KOTOPbIE BHYTPWU UC-
nonb3yT Al/MalWwmnHHOe obyye-
Hue. 1o yMONYaHU — «BK»,
NOTOMY YTO NMOMOLLHMNKN 3KOHO-
MSAT MHOIO BPEMEHU, He flaBas
BallMM M306paXKeHnaM nokmpaTtb
Mac. Ecnu Bbl XOTUTE NX NOSTHO-
CTblO OTKNOYNUTL (Hanp. ons 3ko-
HOMWW 3HEPTUU UM MOTOMY YTO
y Bawero Mac HeT NPU), oTkno-
4ynTe 3a4ecb — ABe NoAonuUm HU-
)Xe Torga aBToMaTUYecKun CTaHyT
cepbiMU 1 Bonblle HUYEro He ae-
nator.
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KoHTposib KauecTBa Kagpa

Settings - Al Helpers = cekuus Available = ne-
pekntoyaTtenb «Frame quality check». Bound:. Mo
yMOJSIYaHUIO: true .

AKTUBUPYET screener kayecTBa kagpa (dasa 3.11),
KOTOPbIN aHaNN3NpPYeT KaXkabll MMAOPTUPOBAHHbIN
Kagp nepepq BbizoBoM SfM. LLlarn KoHBenepa Ha
Kagp: (a) Laplacian variance-¢unbtp ns Apple
Vision (06Hapy>XeHune pasmbiTus — nopor ~150),
(b) ructorpamma-based npoBepka Haa-/HeO0-3KC-
nosuummn (nopor: >5 % nukcenen Ha 0 unn 255),
(c) blank frame detect (cTaHOapTHOE OTK/IOHEHME
< 5 no BceM nukcensam). Kagpol, npoxogsuime Bce
TPpY NPOBEpPKU, NponyckatoTca Hanpamyto. Kaapbl,
He npollegumne xoTa 6bl 0oHY NPOBEPKY, TpUrre-
PAT MOAaNbHbIN ananor NOATBEPXAEeHUS, KOTOPbIN
nepevyncnsaeT Kaxmabiii NpobneMHbI Kagp ¢ MUHMA-
TIOPOW U MPUYMHON M CcnpalLINBAET, HY>XXHO NN ero
yOoanuTb. BaXKHO: HUKaAKOro aBToMaTU4eCcKoro yaa-

neHna — guanor Bcerga tpebyeTtcs, oKoHYaTenbHoe
pelleHne ocTaétca 3a nosib3osaTesnieM. Npoussoam-

TenbHocTb: ~50 Mc Ha kagp Ha M3 Ultra, paboTtaet
napannenbHo. Korga BblK/OYEH, BCe Kagpbl nepe-
patotcs B STM 6e3 npoepku. Ecnu mactep (S11)
0eaKTUBMPOBaH, 9TOT NnepekJsitovaTesb BU3yasnbHO
cepbit 1 He nmeeT adpdekTa. CTaTyc NOCTaBKKU Mo
memory: SHIPPED 2026-05-23.

naBa 3 — HacTpowku

. NMPOCTbIMU CINOBAMMU

Mepen co6CTBEHHO 06yYeHMEM
NPUNOXeHNe CMOTPUT Ha Kax-
oyt potorpaduio: pasambitTa nnu?
NOMNHOCTbIO TEMHas unu 6enaa?
nyctaa? Ecnu ga, oHo cnpawu-
BaeT, He XOTUTe NN Bbl BbIGPO-
CUTb N306paxxeHne — OHO HUKO-
roa He yganseTt HU4Yero aBToMa-
TUYEeCKN. ATO MOTOM 3KOHOMUT
MHOr0 YacoB, MOTOMY YTO OfHa
MOSIHOCTbIO pa3sMbiTas ¢oTorpa-
®u1sa MHOrga MOXeT UCMOPTUTDb
BCE& obyyeHue. Mo ymonyaHuio —
«BKJ1», MOTOMY Y4TO CTOMMOCTb
noYTW Hyneeas, a Bbiroga 6onb-
was.
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O6Hapy>XeHne 3aMbiKaHus NeTn

Settings = Al Helpers = cekuus Available - nepe-
kntoyaTtenb «Loop closure detection». Bound:. Mo
yMOJSIYaHUIO: true .

AKTUBNPYET 0BHapy>XeHne 3aMblKaHNs NeT/IN Ha
ocHoBe feature-print Apple Vision. [ng kaxno-

ro MMMNOPTMPOBAHHOIO Kaapa Bbl4MCASETCS BEKTOP
NPU3HaKoB pPa3MepPHOCTbIO ~768, NpeaCcTaBNAOLLNM
HellpoHHOe embedding cogep>xaHnsa ns3obpaxkeHns.
Bce feature-prints 3aTem nonapHo cpaBHMBaOTCS
yepes cosine-similarity. Mapsbl ¢ similarity > 0.85

M pacCcTosHMEM MO MHOekcam Kagpos > 50 (T.e.
HecocefHue Kagpbl) noeHTndnUMpyoTCs Kak «loop
closure candidates» 1 3anucbiBatoTca B sidecar
JSONL-dain B nanke npoekta. Tonbko nHdopma-
LMOHHO — MMMNOPTUPOBaHHas NOC/ea0BaTeNbHOCTb
n3ob6paxeHuit He mognoduumpyetcsa. HasHayeHune:
paet SfM-pewartento (ocobeHHo COLMAP) noga-
CKa3Ky, YTO aTW Kagpbl knactepusytTtcs B 3D-
npocTtpaHcTee. [ngd HaTueHoro SfM nHdopmaums
sidecar noka Tonbko gokyMeHTaunoHHasa; COLMAP
ncnonb3yeT NoAcKaskn BHYTPeHHe Yyepes custom
matches-dann (pyyHas MHTerpaumnsa BO3MOXHa, He
nogkntovaeTcs aBTomaTnyeckm). NponssoanTtenb-
HoCTb: ~200 Mc Ha kagp Ha M3 Ultra, paboTtaet
napannenbHo. Korga BbikntoyeH, feature prints He
reHepupytoTca. Ecnn mactep (S11) peakTMBMpOBaH,
BU3yallbHO Cepblii.

3epkanbHbie HacTPokn MHcnekTopa

naBa 3 — HacTpowku

. NMPOCTbIMU CINOBAMMU

Korpga Bbl 06xoouTe 06bEKT BO
BpeMsi CbEMKM M CHOBa OKa3blBa-
eTecb y TOUYKWN CTapTa, KOMMNblOTE-
py 9TO OYeHb NOMOraeT 3HaTb.
9Ta onums aBTOMaTUYeCKn onpe-
nenset, Kakne n3 sawmx ¢oTo-
rpadum cgenaHbl «MNO4YTM C TOro
K€ MecTa», U 3anucbiBaeT 3To

B MaJIEHbKMMN BCMOMOraTeNbHbIN
¢dann. SfTM-MHCTpyMeHThI (0COo-
6eHHOo COLMAP) MoryT ncnonb-
30BaTbh 3Ty MHdOpMaLuto onga 6o-
nee yncTtomn 3D-pekKOHCTPYKLNK.
Mo yMOn4YaHUI0 — «BKJ1», MOTOMY
4yTo paboTaeT 6e3 Ballero BMe-
laTenbCTBa U HUYErO HE MeHsaeT
B BalLMX N306paKeHUsx.

OcTanbHble 3anncu HacTpoek (S17-S33) n3 nHBeHTapHOW TabnuLbl ABNAOTCA 3epKa-
namu n3 Expert Inspector n [OKyMeHTUPYIOTCA B rnaBe 2 (3/1eMeHTbl yrpaBneHus
MHcnekTopa 112-129). OHM dn3nveckm He NOABAKSIOTCS B OKHE HACTPOEK, a Bbinu
nepeyncneHbl B UHBEHTapPe TOMbKO MOTOMY, YTO BbIMOJIHAIOTCA Yepe3 CBOMCTBA
TrainingConfig , KOTOPbIE COXPaHAOTCS Yepes 1 N03ToOMYy GopManbHO UMEIOT Xapak-

Tep HacTpoek. Cogep>xaTefibHble 0ObSCHEHUSI — CM. TaM.
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Korpa uto?

naBa 3 — HacTpowku

HacTpoika O6nacTb CoxpaHeHue
S1 Default Mode no6anbHO g NPUNOXeEHUS Mepesanyck
S2 Language no6anbHO 9 NPUNOXKEHNS Mepesanyck
S3 Viewport Mno6anbHo (No ymony.) + Runtime Mepesanyck
Background
S4 Auto-Rotate no6anbHO g NPUNOXEHNS Mepesanyck
After Training
S5 Live Preview 1o ymMon4yaHuto onsg HoBbIX TPEHUPO- [Nepesanyck
Interval BOK
S6 Throttle Delay Mo yMonyaHuio ANns HOBbIX TPEHUPO- Mepesanyck
BOK
S11 Al Helpers Fno6anbHO Ans NPUNoXeHus MNepesanyck
Master
S12 Frame quality no6anbHO A9 NPUNOXKEHUS Mepesanyck
check
S13 Loop closure no6anbHO g9 NPUNOXKEHUS Mepesanyck

detection

«no6anbHo ANs NPUNOXEHNS» = 3aTparnBaeT BCe NPOoeKTbl. «[10 yMonyaHuo ans
HOBbIX TPEHMPOBOK» = 3aTparnBaeT TOJIbKO CleAyioLLy0 CO34aBaeMyto TPEHUPOBKY;
naylme ceccum octaTcs 6e3 nsMeHeHun. «TekyL,as TPeHUPOBKa» = BCTYMNaeT B Cuny
HeMedeHHO A9 TeKylen KOHUrypaunm obyyeHns, Ho He coxpaHsaeTca 6e3 ABHOro

NMOBTOPHOr0 UMMopPTa.
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FNMABA

nasa 4 — BcnomorartesibHble OKHa

Besides the main window (3D viewport plus Inspector), RadianceKit manages seven
additional windows, all of which are opened via the Help menu. The list from top to
bottom: User Guide (38?), Keyboard Shortcuts (3/), Open Training Logs... (does not
open an app window, but the Finder; therefore not covered further here), Manage
Storage..., Pareto Dashboard... ($+8D), Holdout Analysis... ({*$H), BayesOpt Console...
(£ #B). Three of these — Dashboard, Holdout, BayesOpt — are standalone analysis
tools. They each have their own view-model stack, read or write JSON files on disk, and
there is a CLI argument for each that lets you point the window at a specific file directly
at app startup ( ——dashboard-dir , ——holdout-file , —-bayesopt—autorun ).

The four simple windows (User Guide, Keyboard Shortcuts, Manage Storage, plus the
submenu items Open Training Logs [/ Open Exports Folder) get a short entry per control.
The three analysis windows are documented in more detail — each with an introduction
explaining what you see in the window, when you should open it, and how to interpret
the picture shown.

At the end of the chapter there is a cross-reference section to the main window's
Inspector: what you can meaningfully read from the live loss chart and the Gaussian
count display during a running training.
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User Guide (W1-W4)

[ N ] M User Guide

What is RadianceKit?

Quick Start

Importing Media RadiancekKit User Guide

What is RadianceKit?

RadianceKit turns photos or videos of real-world objects into interactive 3D models using Gaussian
Splatting — a modern technique that represents scenes as millions of tiny, colored 3D ellipsoids
(called Gaussians) rather than traditional triangle meshes.

The result is a photorealistic 3D reconstruction you can view from any angle and export in
various formats.

Quick Start
1. Import — Drop photos or a video of your scene into the app
2. Process — RadianceKit aligns your cameras and trains a Gaussian Splatting model
3. Preview — Explore the 3D result in the interactive viewport
4. Export — Save as PLY, SPZ, gITF, or other formats

That's it. In Simple Mode, the entire workflow is a single button click after importing.

Expert Mode
Tips for Best Results Importing Media
Keyboard Shortcuts Refer...

Navigation Photos

PucyHok 17. User Guide window with sidebar on the left and rendered Markdown content on
the right
What it is: A built-in help window that renders the guide_<language>.md shipped with
the app. The language is derived from the Settings (General tab - Language) or, if
«System» is set there, from the macOS language preferences. Layout is classic: sidebar
with all headings on the left, body text on the right.

WHEN TO OPEN  When you need a quick reminder of a single point — so as a keyword
substitute. The full reference is this manual; the built-in help window is more like what
a —-—help would be on the command line. It is updated with every app release, but is
intentionally kept more superficial in content.



RADIANCEKIT

NavigationSplitView (Sidebar + Detail)

9 roE

Help - User Guide (37?)..

o~ TEXHWYECKMW
—e

Two-column layout with a narrow sidebar (at
least 180 pt wide) for the content tree and a
scrollable detail area for the actual Markdown
content. The window has a minimum size of
700 x 500 pt. On first open, the window loads
the matching guide_<lang>.md from the app

bundle (fallback guide_en.md ), parses it into block

records (headings H1-H4, paragraphs, lists, tables,
separators) and separately extracts the heading
structure for the sidebar. Inline formatting (bold,
italic, code-span) is rendered via the built-in
Markdown engine. The language is read from the
app settings, with the special case of Chinese

( zh-Hans ) and Brazilian Portuguese ( pt-BR ),
which are kept as full locale tags because these
variants differ from zh and pt respectively.

List (Heading sidebar)

o roe

Left column in the User Guide window..

o~ TEXHWYECKM
—e

List of all H2 and H3 headings of the current
Markdown document. H2 entries appear without
indentation in Medium font weight, H3 entries with
16 pt left indentation and a reduced foreground
style. H4 and deeper are ignored, because the
depth would otherwise make the sidebar cluttered.
Anchor IDs are generated from the heading text
via slugification (lowercase + spaces to dashes

+ filtering for letters/numbers/dashes — the same

algorithm GitHub uses for its Markdown anchors, so

external URLs to the docs would potentially land on
the same anchor as well). The list uses the native
macOS style.

nmaBa 4 — BcrnomorartefibHble OKHa

. NMPOCTbIMU CINOBAMMU

The built-in help text, with

the topic list on the left and

the content on the right. The
language adjusts automatically
based on your system settings.
Works offline, but is intentionally
only a short version — the full
reference is this manual.

. NPOCTbiIMMN CTOBAMMU

The navigation bar on the left
side. Tap an entry and you jump
to the section.
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Button (Heading = anchor jump)

9 roE

One button per sidebar row..

o~ TEXHWYECKMW
—e

Each sidebar entry is a button that sets the current
anchor, but visually looks like a list entry. An
observer variable then triggers the scroll jump to
the matching anchor with a smooth animation over
0.3 s. After the jump, the anchor value is reset

so that the next click on the same anchor fires

again (otherwise the observer wouldn't trigger again
because the value hasn’t changed).

ScrollView (detail content)

9 roE

Right column..

>~ TEXHWYECKMW
—

Scrollable, vertically stacking content area with lazy
rendering, because longer guides can easily have
over 200 Markdown blocks — a non-lazy variant
would instantiate them all at once. Each block gets
its own ID, either the heading anchor (for jumpable
H1-H3) or an index placeholder. Maximum width

is 720 pt, padding 32 horizontal / 24 vertical,

so long lines retain a well-readable layout. Tables
are rendered cell-by-cell with horizontal stacks and
separators; inline code via the built-in Markdown
engine. Real code blocks are currently treated

as paragraphs — a known limitation of the Help
window.
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. NMPOCTbIMU CINOBAMMU

Clicking takes you to the
corresponding spot in the text on
the right.

@B nrocTbiMu cnoBAMY

The actual help text. Scrollable,
well-readable width, clear

typography.
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Keyboard Shortcuts (W5-WG6)

@® @® Keyboard Shortcuts

Mavigation

Mouse Drag

Shift+Drag [ Right-Drag
Scroll

WASD

QJE

F

Double-click
Cmd+5croll

Views

0-9
Left/Right Arrow

Capfture

Editor

Tab

Click [ Drag
Option+Click

PucyHok 18. Keyboard Shortcuts window — five groups Navigation/Views/Capture/Editor/
Training with hotkey column on the left and description on the right

WHAT'S IN THE IMAGE  Static reference list in five sections. Navigation: Mouse Drag
(Orbit/Fly), Shift+Drag/Right-Drag (Pan), Scroll (Zoom), WASD (fly-through movement),
Q/E (Up/Down), F (Toggle Orbit/Fly), Double-click (Re-center), Cmd+Scroll (FoV adjust).
Views: R (Reset Camera), T (Auto-Rotation), P (Camera Playback), B (Background
cycle), 0-9 (jump to training cam 1=10%/5=50%/0=last), Left/Right Arrow (Prev/Next
Cam). Capture: S (Screenshot to Desktop), V (Turntable Video), C (Copy Camera Info).
Editor: Tab (Edit mode), Click/Drag (Paint-Select), Option+Click (Deselect), X / Delete
(delete selection), Cmd-Z (undo last deletion), [ /] (brush size smaller/larger), Esc
(clear selection). Training: Start, Pause/Resume, Cancel, Continue +5K/+10K/+20K via
the menu shortcuts in M9-M14.

What it is: A simple static overview of all keyboard shortcuts — Navigation, Views,
Capture, Editor, Training. Content is hardcoded in, no Markdown loading.
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WHEN TO OPEN  When you're looking for the fastest way to do something in the viewport.
WASD fly-through, R for camera reset, B for background cycling — they're all here.

ScrollView (content area)

° roe

@ nrocTbiMU CIOBAMMU
Help - Keyboard Shortcuts (3)/)..

Table of all shortcut keys. Static
E TEXHUYECKMW cheat sheet for quick lookup.

A simple scroll area with a vertical list inside.
Padding 20 all around, no sidebar navigation tree
(the list is short enough). Content is grouped

into five sections (Navigation, Views, Capture,
Editor, Training). One row per key combination with
translatable text in both columns. Left column (key
code) fixed to 180 pt width, so the descriptions

on the right stay vertically aligned. No interaction
except scrolling — clicking on a row doesn't trigger
anything; the shortcuts are real keyboard modifiers
in the menu and on the viewport.

VStack (shortcut sections)

o roe

. NMPOCTbIMU CJTOBAMU
Inside the ScrollView..

The grouping of keys by function
:_—." TEXHUYECKM (Navigation, Views, Editor, and so
on).

Left-aligned stacked sections with 16 pt spacing.
Within the five sections, each contains a heading
+ row sequence. Headings use a secondary
subheadline style — intentionally not a title format,
because the sections don't need to be navigable.
Content is intentionally flat (no disclosure, no
search, no filter) so that the component runs
unchanged on every macOS version and the file
stays readable.
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Manage Storage (W7-W12)

Manage Storage

[ Show in Finder & Refresh

_20260527T063326Z.ply
v

0523T1657652Z ply
5:57 PM

260516T1056728Z.ply
57 PM

training_20260516T101507Z.ply
Exg 12:16 PM

260516 T100606Z.ply
06 PM

training_20260509T211724Z.ply

PucyHok 19. Manage Storage window — header shows ,693 items - 16.74 GB total«, table
with Export PLY files sorted by date, each with format pill + filename + size + date

WHAT'S IN THE IMAGE Table view of all files managed by RadianceKit. Header counts 693
items, 16.74 GB total size. Toolbar at top: «Show in Finder» + «Refresh». Each row: PLY
icon, filename (e.g. training_20260527T7211321Z.ply), export date, size (varies 7 KB to
218 MB), magnifier icon (Reveal) and trash icon (Move to Trash). Files are sorted by
date, newest at the top. In this demo recording PLY exports dominate because a lot of
work was done with -—benchmark .

What it is: A disk usage overview of everything RadianceKit stores under ~/Documents/
RadianceKit/ — Logs, Exports, Scenes, Capture bundles (from the iOS companion),
Imports (staging copies of the input images). One size in bytes per entry and two
buttons: «Show in Finder» and «Move to Trash». This is NOT automatic cleanup — the
app doesn't delete anything itself; you decide per entry.

WHEN TO OPEN  When the disk is filling up. Logs in particular accumulate (one JSONL
per training attempt, plus the _qualityMetrics.json); exports too of course (PLY 100%
raw data, one per export). Also useful after a crash when the imports staging directory
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still has old copies of the input images lying around (see «Disk pressure incident» in

dev_vb549f-needle-reduction.md).

Button «Show in Finder»

° roe

Top right of the header in the storage browser
window..

o~ TEXHWYECKMW
—e

Opens the entire RadianceKit directory (~/
Documents/RadianceKit/) in the Finder, so you can
see the folder structure directly and also manipulate
it with the Finder itself. The action opens a new
Finder window and does not switch into the app
sandbox container — ~/Documents/RadianceKit/ is
the regular Documents domain accessible to apps,
not a sandboxed container path.

Button «Refresh»

9 roE

Header, next to the Finder button..

>~ TEXHWYECKMW
—

Triggers a background scan that runs on a user-
initiated asynchronous task so that scanning large
directory trees doesn't block the Ul. The actual
walk goes through every known subfolder (Logs,
Exports, Scenes, Captures, Imports) and produces
one storage entry per direct child. Per entry the
recursive size is determined — preferably the actual
disk usage (including APFS hardlink sharing) with
fallback to the logical file size.

@ rnrocTbiMU CIOBAMMU

Opens the directory in the Finder
so you can work with the files
yourself.

@B nrocTbiMM cnoBAMY

Re-reads the list in case you
deleted or added something in
the Finder in between.
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List (storage entries)

9 roE

Main content below the header..

o~ TEXHWYECKMW
—e

List with this layout per row: category- specific SF
Symbols icon (document for Logs, upload arrow
for Exports, cube for Scenes, tray for Imports),

name + subtitle (Kind label + formatted modification

date), bytes counter on the right (right-aligned,
monospaced), Reveal button (magnifier icon),
Trash button (trash can). Sorting: primarily by
Kind (Scenes first, then Exports, Logs, Captures,
Imports, Other), secondarily by modification date
descending (newest at top). If the scan is still
running, the area shows a «Scanning...» progress
indicator instead. If nothing was found, an empty-
state display with a tray icon.

Row button «Reveal in Finder»

9 roE

Per row, magnifier icon on the right..

>~ TEXHWYECKMW
—e

Opens the Finder and selects the specific item (file

or folder). Difference from W7: W7 opens the root
directory; W10 highlights exactly this one entry.
Practical workflow: identify a large entry, click on

the magnifier, then copy it to an external volume for

example.
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. NMPOCTbIMU CINOBAMMU

List of all your RadianceKit data,
sorted by type and recency. Per
entry you see the size and can
delete directly.

. NMPOCTbIMMU CTOBAMMU

Jumps to this entry directly in
the Finder so you can find it
quickly.



RADIANCEKIT

Row button «Move to Trash»

9 roE

Per row, trash icon on the right next to the
magnifier..

>~ TEXHWYECKMW
—

Triggers the confirmation dialog box (W12). Only
after confirmation does the macOS standard «move
to trash» operation run (so reversible, no direct
deletion). After successful trash, the entry is
removed from the list and the total byte counter

is updated. On errors, a modal error dialog is
displayed.

ConfirmationDialog (delete confirmation)

9 roE

Triggered by W11, displayed as a macOS sheet..

>~ TEXHWYECKMW
—

Standard confirmation dialog with a dynamic title
«Delete <name>?» and a message line that
explicitly points out that the entry goes to the

trash and can be restored from there (until the
trash is emptied). Two buttons: «Move to Trash» as
destructive action (shown in red) and «Cancel» with
automatic Esc binding. The dialog is non-modal in
the sense that it only blocks this window, not the
whole app — that's macOS standard for reversible
deletions.
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. NMPOCTbIMU CINOBAMMU

Moves the entry to the trash. A
dialog asks first.

@B nrocTbiMu cnoBAMY

Safety prompt before deletion.
«Move to Trash» is reversible
— as long as the trash isn’t
emptied.
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Pareto Dashboard (W13-W22)

@ @ Pareto Dashboar

B Open Reports Folder...

No reports loaded

Open Reports Folder...

PucyHok 20. Pareto Dashboard — empty state before report import

Empty state (after first open) — empty state with call-to-action «Open Reports
Folder...». The data points appear as soon as training reports are loaded, see next shot.

@ @ Pareto Dashboard

B Open Reports Folder...

X-Axis  Gaussians Y-Axis  PSNR (dB) E ¥ Show Pareto Front  scene
beycle  bonsal  famly  flowsrs  Kichen
assic @ meme @ O
PSNR (dB) monsiree  swmp  truck
Strategy

classic  mcmc

Mip-Splatting

Al on  off

PucyHok 21. Pareto Dashboard with 129 loaded benchmark reports — Gaussians vs PSNR
with Pareto front, Scene/Strategy/Mip filter

WHAT'S IN THE IMAGE Header toolbar shows «129 reports of 129» (all reports in the
selected folder parsed successfully — 21 additional files could not be parsed due to
older format, see hint list on the right). Axes: X-axis picker on Gaussians , Y-axis picker
on PSNR (dB) . Scatter plot: green points = Classic strategy, blue points = MCMC. The
dashed Pareto front line runs along the best-achieved PSNR values and plateaus around
PSNR=30 dB from about 500K Gaussians onwards. Filter chips on the right: 7 scenes
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(bicycle, bonsai, family, flowers, kitchen, stump, truck), 2 strategies (classic, mcmc), 3
Mip-Splatting options (All, On, Off). Currently all filters are open, hence the dense point
cluster.

What it is: A multi-run comparison tool. In the past you have trained several scenes,

or the same scene with different presets — each of these training runs produces (if

you passed —-benchmark or called via the Benchmark function) a JSON report file
containing among other things final PSNR, SSIM, LPIPS, Gaussian count and wallclock
time. The Dashboard reads a whole folder of such reports at once and plots them as a
2D scatter with selectable axes. Additionally, the Pareto front (the set of non-dominated
points) is drawn as a dashed line.

WHEN TO OPEN After you have produced at least three or four training reports. With
fewer points the frontier line is not meaningful. Typical use case: you tried to
reconstruct an outdoor scene and successively ran P3 Balanced (Classic), P4 Quality
(Classic), P7 MCMC Quality and P9 Outdoor (tuned) — now you want to know which
configuration delivers the best PSNR per second of training time, or which requires the
fewest Gaussians for a given PSNR.

HOW TO INTERPRET Both axes are freely selectable (X-axis:,, psnr, ssim, lpips, ..., Y-
axis the same). The Pareto front logic in ParetoFront2D.indices knows for each metric
whether «smaller = better» (e.g. LPIPS, Loss, Time) or «larger = better» (PSNR, SSIM)
— so depending on the axis choice, the line runs from bottom-left to top-right or
from top-left to bottom-right, always along the best achieved combination. A point is
Pareto-optimal if NO other point is at least as good in BOTH dimensions (so no other
point dominates it). Pareto-optimal points lie on the line, other points to the right/above
(depending on axis orientation). Points ON the line are the real candidates for «best
preset»; points FAR from the line are wasted training time.

FILTER CHIPS You can restrict the selection to a particular scene (if you only want to
compare outdoor runs, e.g.), to a particular strategy (Classic or MCMC), or to Mip-
Splatting on/off (relevant after Phase Q1.5, where Mip remains as an opt-in advanced
flag).

9 You have three reports for the «truck» scene under ~/Documents/RadianceKit/
Reports/: Run A (P4 Quality, 40K iter, 524K Gs, 105 s, PSNR 23.4), Run B (P7 MCMC,
200K iter, 150K Gs, 693 s, PSNR 24.6), Run C (P9 Outdoor, 100K iter, 1.25M Gs, 312 s,
PSNR 25.8). Set X-axis to trainingTime, Y-axis to PSNR. Run B lies upper right, Run C
even further upper right, Run A lower left. The Pareto front connects A and C — both
non-dominated. Run B is «lost» (C is better in Time AND PSNR). Insight: for «truck»
the MCMC default isn’t worth it; either fast+ok (A) or long+very good (C). Save the
configuration from C as your own preset (Inspector - |1 Save Preset).

Next action: Save the best configuration as a preset. Concretely: look at the Pareto
points (hover shows PSNR/SSIM/LPIPS/Gs/Time in the tooltip), decide which one suits
you best in the time-vs-quality trade-off, open the corresponding report (filename
contains run timestamp), copy its training configuration into a new run, or save it after
the next training session as a preset via the Inspector.
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Button «Open Reports Folder...»

9 roE

Toolbar top left..

o~ TEXHWYECKMW
—e

Opens a folder picker dialog with the prompt
«Select a folder containing benchmark .json
reports». After confirmation, a background task
runs that parses all .json files in the folder
sequentially. Faulty reports (broken JSON, wrong
schema) are collected and shown at the bottom of
the sidebar as «N file failed to parse» — no crash.
If a second click happens while a first load is still
running, the previous task is canceled so that two
results don't write into state simultaneously.

Also via CLI: ——dashboard-dir /path/to/reports
loads the folder directly at app startup.

Picker «X-Axis»

o roe

Above the chart, on the left..

= TEXHWYECKM
—e

Menu picker with all available metric axes of the
dashboard module (PSNR, SSIM, LPIPS, Gaussian
count, training time and so on). Default is Gaussian
count. On change, the hovered point is reset
because a previously highlighted position in the old
axis coordinate system no longer makes sense after
axis change. The picker is constrained to content
width so it doesn’t span the entire width.
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. NMPOCTbIMU CINOBAMMU

Selects the folder where

your benchmark reports live.
Default path is ~/Documents/
RadianceKit/Reports/.Then
loads all JSONs at once.

. NPOCTbiIMMN CTOBAMMU

Which metric should be on the
horizontal axis. Usually «training
time» or «Gaussian count»
because those are the «costs»
you want to compare.
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Picker «Y-Axis»

9 roE

Above the chart, next to X-Axis..

o~ TEXHWYECKMW
—e

Identical to W14, except the default is PSNR. The
axis choice is stored independently, so the user can
also pick nonsense combinations (X=PSNR, Y=PSNR
— would throw all points onto a diagonal). Such
combinations are not caught, however; a deliberate
decision, because a comparison «SSIM vs PSNR»

is quite interesting for seeing how consistently the
metrics behave.

Toggle «Show Pareto Front»

9 roE

To the right of the axis pickers..

>~ TEXHWYECKMW
—

Standard macOS toggle. If active, a line with the
computed 2D Pareto front is drawn in the Pareto
chart in addition to the point cloud. Style: dashed
(dash pattern 4-4), gray semi-transparent, line
width 1.5 pt. The Pareto computation runs on the
main thread — with the typical number of reports (<
~50) this is fast without issue. If the toggle is off,
the line is omitted so only the bare points remain.
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. NMPOCTbIMU CINOBAMMU

What's on the vertical axis.
Normally «PSNR» or «SSIM» as a
quality measure.

@B nrocTbiMu cnoBAMY

Shows the line running through
the «best-so-far» points. If the
line is in the way (e.g. because
you only want to compare
individual trades), turn it off.
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Chips «Scene» filter

9 roE

Right sidebar in the Dashboard window..

o~ TEXHWYECKMW
—e

Filter chips for every scene appearing in the loaded
reports. Custom flow layout that automatically
wraps chips into multiple lines as soon as the
width is exhausted. Active chips get the accent
background, inactive ones a neutral standard

material background. Multi-selection is possible (set

semantics); if no chip is selected, all scenes count
as «passed through» — i.e. the set logic is «xempty
selection = all», not «empty selection = nothing».

Chips «Strategy» filter

o roE

Below Scene filter in the sidebar..

= TEXHWYECKM
—e

Exactly like W17, but for training strategies —
typically the two values «classic» and «mcmc»,
derived from the strategy field of the benchmark
report JSONs. Helpful if you have mixed reports
of both strategies and only want to see one kind
(e.g. «only show MCMC runs because I've already
excluded Classic»).
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@B nrocTbiMK cnoBAMY

Clicking a scene name filters the
points to only this scene. Multi-
selection possible. Empty = all
scenes.

@B nrocTbiMK cnoBAMY

Filter by Classic or MCMC. By
default both are active.
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Chips «Mip-Splatting» filter

9 roE

Below Strategy filter in the sidebar..

o~ TEXHWYECKMW
—e

Three-valued filter (instead of a set like W17/W18):
«All» [ «On» [ «Off». Background: Mip-Splatting
was evaluated in Phase Q1.5 as an experimental
multi-scale improvement and the final verdict was
«no nice win across the board; keep as opt-

in flag». When you do Mip on/off comparisons

you often want to separate very sharply. Hence
the dedicated ternary filter with the states «let
everything through», «only Mip on», «only Mip

off». The sidebar section is only displayed if at least

one Mip report AND at least one non-Mip report is

in the data set (otherwise filtering makes no sense).

ChipButton (filter toggle, all/on/off)

9 roE

Helper component, used in W17/W18/W19..

o~ TEXHWYECKMW
—e

Minimalist button wrapper. Content: label text with
caption font size and padding 10 horizontal / 5
vertical. Background conditional: if active - app
accent color with white text; otherwise neutral
standard material background with black text.
Shape is a capsule (pill-like). Plain button style

so the capsule material isn’t overlaid by a system
border.
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. NMPOCTbIMU CINOBAMMU

If you want to compare Mip-
Splatting on/off, here is a three-
way filter. Otherwise ignore.

. NMPOCTbIMUN CNOBAMMU

The round filter buttons
themselves. Visually like an i0S
tag.
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Chart (Pareto scatter)

9 roE

@B nrocTbiMK cnoBAMY
Center area of the Dashboard..

The actual scatter plot. Each
== TEXHUYECKM point is a training run. Hover for
detail tooltip.

Swift Charts diagram with two layers: 1. one point
per report — position from the chosen X and Y
metrics, color by strategy, symbol by Mip status.
Symbol size normal 80, highlighted 200 (if the ID
matches the currently hovered report).

2. aline for the Pareto front, only if the toggle is on.

Chart overlay: a transparent rectangle registers
mouse motion; per frame the Euclidean nearest
point position in the plot frame is determined and
the hovered report is updated if the distance is
under 24 px (otherwise reset). So you get the tooltip
without clicking — hovering is enough.

Tooltip (hover detail)

o roe

. MPOCTbIMU CZTOBAMMU
Below the chart, displayed on hover..

The detail card at the bottom

:_—". TEXHUYECKMU when you hover over a point

. . with the mouse. Shows all
Horizontal stack: scene name (headline), strategy quality metrics and the run
tag (caption), separator, then PSNR/SSIM/LPIPS/ configuration at once.

Gs/Time metrics each in a small vertical group
(label + monospaced value). If Mip was activated,
additionally a «Mip» capsule tag in accent

color. Background semi-transparent blur, rounded
rectangle with 8 pt radius. Only displayed when
the mouse is actually over a point. Disappears
automatically on leaving.
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Holdout Analysis (W23-W29)

B Open transforms json...

No camera set loaded
nerfstudio / instant

Open transforms.

PucyHok 22. Holdout Analysis — empty state before loading a transforms.json

Empty state with empty state and call-to-action «Open transforms.json...». Accepts
NeRF Studio and Instant-NGP format.

Empty state (after first open) — the camera markers appear as soon as a
transforms.json is loaded, see next shot.

@ ® Holdout An

[ Open transforms json...

Strategy
# Angular (longitudinal)
Linear (round-robin)

k Folds
L

Test Fold
Fold1 &

th Export fold-assignment json

PucyHok 23. Holdout globe with 100 NeRF Blender mic cameras, 5 folds of 20 cameras
each, angular strategy active

WHAT'S IN THE IMAGE Header shows loaded file (transforms_train.json) and cam
count («100 cameras»). Left sidebar: strategy picker with two options — Angular
(longitudinal) active (aligns folds along longitudinal/latitudinal sectors on the sphere
so each test fold is geometrically dense) vs Linear
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(round-robin) (order-based, every k-th frame as the test set). k-folds slider is on

B, test-fold picker on Fold 1. Export button produces a fold-assignment.json for
Nerfstudio/Instant-NGP. Middle panel: 3D globe projection of all 100 cameras — green
points = Train, red points = current test fold (Fold 1 with 20 cameras). Right sidebar
(Angular Correlation): per fold 20 cams + Mean Nearest Angle (Fold 1: 7.9° Fold 2: 7.8°,
Fold 3: 7.7°, Fold 4: 7.0°, Fold 5: 6.3°) — a smaller value means the cameras within this
fold lie close together, so the Holdout split is spatially coherent.

What it is: A 3D visualizer for your camera arrangement with cross-validation logic.
You load a transforms.json (the standard format from Nerfstudio / Instant-NGP for
camera poses), the app reads all cameras, projects their view directions onto a unit
sphere and shows them as small sphere markers on a virtual globe. Then it divides the
cameras into k folds (per the selected strategy: angular or linear), marks the training
portion green and the test portion red (Holdout), and computes per fold an Angular
Correlation score that tells you how far away the test fold is from the training fold in
view-angle space.

WHEN TO OPEN  When you want to do Holdout evaluation — i.e. how well does your
model generalize to unseen viewpoints? Default in training is «every-8th view as
Holdout» (Mip-NeRF360 convention), but that is a very linear split. If your images
are clustered in time for example (one side of the object first, then the other), then
«every-8th» is not representative — a random sequence position ends up in the test,
but all its neighbors are in training, which is too easy. With «angular» you stratify across
the view-angle space instead: each fold contains cameras from all areas of the orbit so
the test really probes generalization gaps.

HOW TO INTERPRET Angular vs Linear: - Angular (default): divides the cameras by
longitudinal angle (¢ coordinate around the Y axis) into k equal sectors. Fold 0
contains cameras with ¢ € [0°, 360/k®), Fold 1 the next ones, and so on. Advantage:
each fold covers a portion of the orbit; the test fold is spatially compact but broadly
distributed across the world dataset. Good for classic orbit recordings. - Linear (round-
robin): Fold index = (image_index modulo k). That is the simple «every k-th» split.
Works if the image order has NO spatial bias (e.g. randomly sorted drone shots). Works
poorly if the images cluster in time.

In the 3D globe you immediately see: green points (training) and red points (test). If the
red points all cluster in one corner, the Holdout is poor (no good generalization test).

If they lie evenly between the green ones, it's good. The Angular Correlation score per
fold (right sidebar, in degrees) additionally says: smaller value = the test is close to
training (each test camera has a nearby training camera, easy test); larger value = the
test is far from training (harder generalization).

9 You captured your truck scene with 251 images, export via menu item M33 (Export
SfM transforms.json) a Nerfstudio file. Open the Holdout window ({>&H), load the
JSON via «Open transforms.json...», look at the globe. k=5 (default) gives you 5 folds.
Click on «Fold 3» — check whether the red markers are reasonably even. If yes:
«Export fold-assignment.json», put the exported file in the reports folder, and at the
next training run with —-benchmark (or the corresponding Inspector settings) exactly
this fold assignment is used as the test Holdout — instead of the default «every-8th».
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Button «Open transforms.json...»

9 roE

Toolbar top left..

o~ TEXHWYECKMW
—e

Opens a file picker dialog restricted to JSON files.
After confirmation the Holdout module loads the
file. The loader parses both the Nerfstudio format
(camera intrinsics plus list of frames with image
path and transform matrix) and the Instant-NGP
format (same structure). For each frame the view
direction is extracted from the transform matrix (z-
axis of the camera local basis) and stored. If parsing
fails, an error message is shown in the status area.

Also via CLI: ——holdout-file /path/to/
transforms.json opens the window directly with the
file loaded.

Picker «Strategy» (angular/linear)

o roe

Left sidebar, at the top..

= TEXHWYECKM
—e

Radio picker with two options: Angular and

Linear. Strategy change automatically triggers a
recomputation of the folds. The view directions are
a list of 3D unit vectors on the sphere; the angular
strategy projects them onto the longitudinal angle ¢
and sorts, the linear strategy simply does a modulo
split over the frame index.
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. NMPOCTbIMU CINOBAMMU

Loads your camera poses
JSON. Standard are Nerfstudio
and Instant-NGP exports.
RadianceKit itself can export
transforms.json via Menu -
Export - SfM.

. NPOCTbiIMMN CTOBAMMU

Angular for evenly distributed
orbit shots (default, safe), Linear
only if your images don't cluster
spatially.
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Slider «k Folds»

9 roE

Left sidebar, in the middle..

o~ TEXHWYECKMW
—e

Slider from 3 to 10, step size 1. On change, the fold
computation is automatically restarted so that the
folds list, the training/test indices and the per-fold
score are immediately recomputed. The selected
value is displayed as monospaced-digit text next to
the label on the right.

Rule of thumb: k=5 is standard (gives you 20%

test per fold, which is common for cross-validation).
k=10 if you have a lot of data and need more folds
for statistical significance. k=3 if you have little
data.

Picker «Test Fold»

o roE

Left sidebar, below the k slider..

= TEXHWYECKM
—

Menu picker. Options are dynamically 0..<k, labels
«Fold 1» through «Fold N» (so 1-indexed in the

Ul, O-indexed internally). If the previously selected
index is = k (e.g. because you reduced k from 10 to
5), it is automatically reset to 0. The selected test
fold is shown in red on the globe, all others in green.
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@B nrocTbiMK cnoBAMY

How many folds in the split. 5
is the default and fits almost
always.

@B nrocTbiMK cnoBAMY

Which fold is currently the test
fold. You can click through and
see how each individual fold
looks on the globe.
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Button «Export fold-assignment.json»

9 roE

Left sidebar, at the bottom..

o~ TEXHWYECKMW
—e

Opens a save dialog with default filename fold-
assignment.json. After confirmation the Holdout
module encodes the current split into a JSON
schema (per-frame fold assignment plus strategy
meta block). This file can then be passed to the
next training run with —-benchmark , so the same
Holdout is used for the final metric evaluation. Write
errors are shown as error text; success in green text
as «Saved to (filename)».

SCNView (3D Camera Globe)

o roE

Center panel in the Holdout window..

= TEXHWYECKM
—

SceneKit globe view. The scene consists of: a
wireframe sphere (radius 1.0, 36 segments, dark
gray), three colored axis stubs (red/green/blue for
X/Y/Z, each 1.2 long), and per camera a small
marker sphere (radius 0.03) at the corresponding
view direction position on the unit sphere (slightly
outside so it doesn't disappear INTO the wireframe
sphere). The markers are NOT rebuilt on each fold
change — rebuild is only needed when the frame
list changes (i.e. a new JSON is loaded). Instead,
per update an in-place update of the material colors
runs: red for test indices, green for training, light
gray if neither. So slider ticks stay performant even
at N > 1000 cameras.

Camera control is enabled — you can rotate, zoom
and pan the globe with the mouse. Lighting makes
sure the markers don't look flat. Background is dark

gray.
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. NMPOCTbIMU CINOBAMMU

Saves the current train/test split
as JSON. You can then pass this
file directly to the training so the
same test set is used again.

@B nrocTbiMK cnoBAMY

The 3D globe with the camera
positions. Green = training, red
= test, light gray = unassigned
(doesn’t occur, all cameras
belong somewhere). With the
mouse you can rotate and zoom
the globe.
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FoldCard (tap to select fold)

9 roE

Right sidebar, «Angular Correlation» section..

o~ TEXHWYECKMW
—e

One card view per fold — rounded rectangle with

6 pt radius, padding 10, vertical layout with two
rows (top «Fold N» + camera count, bottom «Mean
nearest angle:» + value in degrees). Background
color conditional: active fold = accent color semi-
transparent, inactive = neutral standard material.

Tapping selects the fold and the globe recolors live.

The «Mean nearest angle» score is the mean
smallest angle per test camera to the nearest
training camera (internally computed in radians,
displayed in degrees in the Ul).

BayesOpt Console (W30-W39)

No trials yet
Start to begin a BayesOr

nmaBa 4 — BcrnomorartefibHble OKHa

. NMPOCTbIMU CINOBAMMU

One small card per fold on

the right with the number

of cameras and the average
distance to the nearest training
camera. Clicking it selects this
fold as test.

PucyHok 24. BayesOpt console — empty state before trial start

Empty state with search-space picker (RadianceKit defaults (6-dim)), trial budget
slider (default 40), random seed (42) and three empty panels for convergence chart,

trial log and search-space parameter list.

Empty state (after first open) — convergence chart and trial table fill up as soon as a run

is started, see next shot.
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PucyHok 25. BayesOpt console after 40 trials — convergence chart rises steeply until trial
15, best value 0.9943, trial log with init/bo/restart tags

WHAT'S IN THE IMAGE  Status top right «Finished — best 0.9943 after 40 trials». Left
sidebar: search-space picker on RadianceKit defaults (6—-dim), trial budget 40,
random seed 42. Parameter list shows the six hyperparameters to tune with their
value ranges: mipSmoothing3DScale [0.05, 0.5], mipFilter2DVariance [0.1, 0.6],
densifyGradThreshold [5e-07, 5e-061], ssimwWeight [0.05, ©.5], mcmcNoiseScale
[1e-05, 0.0001], mcmcRelocationInterval [50, 200]. Center: convergence chart (X =
trial index 1-40, Y = objective value 0-1) — gray points = initial samples (LHS), blue
points = BayesOpt acquisition, orange points = restart trials (#22 and #31). Best-value
line rises steeply up to trial ~7, then only marginal improvement until trial 15, from there
a flat plateau at 0.99+. Right sidebar: trial log #1-#34 with score + tag (init/bo/restart).
Save Best Config button top right writes bayesopt-best.json .

What it is: A Bayesian-optimization console for hyperparameter search. Bayesian
optimization is an automatic method that tries to find the optimum of an unknown
function with as few experiments as possible — typically: «which combination of
mcmcMaxGaussians, capMultiplier, ssimWeight and gradThreshold delivers the best
PSNR for my scene class?» Instead of a grid of 674 = 1296 trials, Bayesian optimization
tries about 40-100 informed trials and gets close to the optimum that way.

Important: The version currently shipped in the app does not run the optimization
against real training runs (that would take days) but against a synthetic demo

objective — a multi-modal landscape with hill-climbing character plus light noise.

This is intentional: the window is meant to show you the behavior of the optimizer
(convergence curve, sample points, best-so-far) and let you understand the search-
space definitions. For real training-driven BayesOpt runs (as carried out in Phase Q7 for
the scene-class presets), a separate offline CLI workflow is used; the window is the live
Ul variant.

WHEN TO OPEN Three use cases: 1. You want to understand how BayesOpt works — then
start a demo run and observe the convergence chart. 2. You're planning a new scene
class (such as «aquariums» or «antique furniture») for which the built-in 10 presets
don't fit perfectly. Mentally define a search space, test it here with the «Bowl demo»
or «Densify» preset, then export the best config as JSON and use it as a starting
point for a real training run. 3. You want to inspect the default search spaces defined
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in the RKBayesOpt package (Mip subset, RadianceKit defaults) — they are listed in the
parameter panel of the left sidebar.

HOW TO INTERPRET - Convergence chart (middle column): Y = best objective function
value achieved so far. X = trial index. Initially rises steeply (BayesOpt tries the initial
samples randomly, some of them lucky), then flattens out increasingly because the
near-optimum region is exhausted. If the line stays flat for 20+ trials, you can stop the
run — additional trials won't add anything. The individual points in the chart are the
individual trial values (so not «best so far»), colored by phase: gray = initial sample,
blue = BayesOpt acquisition, orange = restart. - Trial table (right column): #1, #2,

#3, ... each with value and phase tag. The best trial so far is marked with a yellow

star. From the table you can identify the best trial and inspect its parameter values
later during export. - Search-space inspector (left sidebar): shows for the selected
preset all parameter names and their search ranges [1lo, hil . If you're on the preset
«RadianceKit defaults (6-dim)», you see e.g. «densifyGradThreshold [5e-7, 5e-6]» —
so log-uniform between these two values.

° Pick preset «RadianceKit defaults (6-dim)», trial budget 40, seed 42. Click «Start».
Observe: the first 8 trials are gray (initial samples, LHS Latin hypercube), the following
ones blue (BayesOpt-acquired). The convergence chart rises steeply up to trial ~15,
after that it flattens out. At trial ~30-40 the best value stabilizes. Click «Save Best
Config» — a bayesopt-best.json is saved with the preset name, trial index, value, and
the decoded parameter values. You can then manually copy this JSON into your preset
definition.

Button «Start»

° roe

@ nrocTbiMu cnoBAMK
Toolbar on the left, in idle/finished state..

Starts a fresh optimization run
E TEXHUYECKMW with the current search space,
budget and seed.

Resets the trial list, switches into running state,
generates a new run ID (for stale detection on
multiple Start clicks) and creates a fresh pause
gate. Then a background task starts that runs

the optimizer as an asynchronous stream. Initial-
samples size ismin(8, budget / 4 + 1) — SO
typically 8 Latin-hypercube samples at budget = 28,
fewer at small budget. Trial updates are received
incrementally and appended to the list. Stale-run
protection: if in the meantime a second Start click
sets a new run ID, updates from the old run are
discarded.

Primary action style for the prominent button look.
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Button «Pause»

9 roE

@B nrocTbiMK cnoBAMY
Toolbar on the left, in running state..

Pauses the run. The current
== TEXHUYECKM computation still runs to
completion, then it pauses.

Activates the pause gate and switches into paused
state. The actual effect: the runner waits in a 50 ms
polling loop before it evaluates the next objective
function. This means a trial currently running is

run to completion (it's synthetic and only takes
microseconds), but no further trial is started. As
soon as Resume runs, it continues where it left off.

Button «Stop»

9 roE

@B nrocTbiMM CnoBAMY
Toolbar on the left, in running and paused state..

Cancels the run permanently.
:_—." TEXHUYECKMU Trials stay visible; you can still
export the best config.

Cancels the runner task, nulls the reference,
releases the pause gate (if still paused) and
switches into finished state (if trials exist) or idle
state (if not). The already computed trials remain
visible in the list — Stop does not delete them.
Destructive button role shows the button in red
because it cancels the run.

Button «Resume»

9 roE

@B nrocTbiMK CnoBAMY
Toolbar on the left, in paused state..

Resumes a paused run.

>~ TEXHWYECKM
—

Releases the pause gate and switches back to
running state. The runner task is already running
(it's waiting in the polling loop); as soon as the loop
notices that the pause has been lifted, it continues
and starts the next trial.
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Button «Save Best Config»

9 roE

Toolbar on the right, always visible (but disabled if
no bestTrial exists)..

>~ TEXHWYECKMW
—

Opens a save dialog with default filename
bayesopt—best.json , restricted to JSON. After
confirmation a payload dictionary is built:
preset name, trial index, value (objective score),
parameters (dictionary of decoded parameter
names - values). The decoding projects the
normalized search-space coordinates in [0,1]"d

back into the original value range (with log-uniform/

linear/integer scales accordingly). JSON output is
pretty-printed and with sorted keys. On write errors
(in the current demo version) is silently ignored —
no error Ul because it's a demo path.

The button stays gray as long as no trial has run.

Picker «Search Space» preset

9 roe

Left sidebar, at the top..

o~ TEXHWYECKM
—e

Menu picker with four preset options: -
«RadianceKit defaults (6-dim)» — the full standard
search space with all Q7 hyperparameters. - «Mip
subset (2-dim)» — only mipSmoothing3DScale [0.05,
0.5] log-uniform and mipFilter2DVariance [0.1, 0.6]
linear. Useful when you want to tune Mip-Splatting
for a scene class. - «densify-until + ssim-weight +
grad-thresh» — three Densify-relevant parameters
(densifyGradThreshold log-uniform, ssimweight
linear, densifyUntilIter integer). - «Bowl demo
(1-dim)» — pedagogical single-parameter search
space for «this is how BayesOpt works» demos.

While a run is active, the search space cannot be
switched (would confuse the optimizer).
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. NMPOCTbIMU CINOBAMMU

Saves the parameter values of
the best trial so far as JSON.
You can then manually copy
these values into your preset
configuration.

. NMPOCTbIMUN CNOBAMMU

Which hyperparameter search
space BayesOpt explores.
Default is «RadianceKit
defaults». For targeted Mip-
tuning attempts «Mip subset».
To understand how BayesOpt
works «Bowl demo».
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Slider «Trial Budget»

9 roE

Left sidebar, below the search-space picker..

o~ TEXHWYECKMW
—e

Slider from 10 to 200, step size 5. Default
40. This means: BayesOpt may do a maximum of N
trials. Of these the

first few are initial samples (Latin hypercube), the
rest are real BayesOpt trials. Rules of thumb for
practice: a search space with d dimensions needs
about 10d to 20d trials for a good optimum. At 6-
dim defaults that's 60-120, at 2-dim Mip subset 20-
40, at 1-dim Bowl demo 10-20.

During the run the slider is disabled.

Slider «Random Seed»

9 roe

Left sidebar, below the budget slider..

o~ TEXHWYECKM
—e

Slider from 1 to 100, step size 1. Default
42. The seed is passed both to the initial Latin-
hypercube samples

and to the noise component of the demo objective.
Reproducibility: same seed + same search space +
same budget yields exactly the same trial sequence.
Useful for «do all your colleagues get the same run
when they rebuild the demo?». Disabled during the
run.
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. NMPOCTbIMU CINOBAMMU

How many optimization attempts
at most. More attempts = better
solution, but costs more time. 40
is a good default for the demo
objective.

. NMPOCTbIMUN CNOBAMMU

Controls the random generator.
Same seed = same run — for
reproducing.
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Chart (Convergence)

9 roE

Middle column of the window..

o~ TEXHWYECKMW
—e

Swift Charts diagram with two layers: 1. a line

for «best-value-so-far» per trial — a monotonically
rising or constant curve in accent color. 2. one point
per trial with the individual objective value, colored
by phase. Symbol size 40. Three phase labels:
«init» (gray), «bo» (blue), «restart» (orange).

A small legend shows the phase colors at the top
left. If the trial list is empty (before the first start),
an empty-state display with a chart icon and the
hint «Press Start to begin a BayesOpt run.» is
displayed instead.

Table (Trial Log)

o roE

Right column of the window..

= TEXHWYECKM
—

Scroll area with lazily stacked trial rows. One
horizontal stack per row: trial number (3-digit
monospaced, on the left), value (monospaced,
right-aligned, 70 pt wide), phase tag (capsule, filled
with phase color at 25% opacity), optionally a
yellow star if this trial is currently the best. An auto-
scroll mechanism automatically jumps to the end as
soon as a new trial is added — so you can follow the
live progression at the bottom of the screen without
scrolling yourself.
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. NMPOCTbIMU CINOBAMMU

The progress chart. The solid line
is «best solution found so far»;
the points are the individual
attempts. If the line stays flat for
along time, BayesOpt has found
the optimum.

@ nrocTbiMu cnoBAMK

The table of all attempts. Value,
phase, star for the best. Auto-
scrolls along, new trials appear
at the bottom.

Main Window: Loss Curve and Gaussian Count (139-141, cross-

reference)

Three of the Inspector displays in the main window deserve their own explanation
because they are constantly visible during a running training and there are important
rules of thumb for when the curve looks healthy. The displays are in the Inspector under
the «Loss Chart» section (see Chapter 2 — Inspector) and complement the Holdout

analysis from the auxiliary window above.
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When is the loss curve healthy? A healthy loss curve shows three phases: (1) Warmup
— the first 200-500 iterations the loss falls steeply from high (typically 0.15-0.25 for
L1+SSIM combined depending on the scene) to about half. If the loss does NOT fall in
this phase, the input is usually wrong (broken images, bad SfM poses, too few initial
Gaussians). (2) Densification — between ~500 and densifyUntillteration (classic 15K,
MCMC up to 20K or 25K) the loss continues to fall, often with small jumps downward
when densify operations insert new Gaussians and the optimizer exploits them. The
Gaussian count rises in this phase. (3) Refinement — after that the loss runs into a tail
that flattens out. Typical end values: Tanks-&-Temples Truck with P4 Quality lands at
L1 = 0.023, Horse with Full Classic V546 at L1 = 0.0230, outdoor Mip-NeRF360 scenes
often worse (0.04-0.07).

What does a plateau mean? A plateau (loss curve runs horizontally over several
thousand iterations) has two interpretations: (a) the model has converged, more
training won't add anything — the good case. (b) the model is stuck (local minimum,
bad gradient information, a cap at the buffer limit) — the bad case. Both look identical
in the chart. Distinction: look at the Gaussian count. If it's also flat AND close to the
MCMC cap (e.g. 150K of 150K at .fullMCMC ), you are at the limit — either raise the
cap or accept the plateau. If the Gaussian count is still growing but the loss isn’t falling,
it's stuck.

When to abort vs continue training? Rule of thumb: 10K iterations long no
improvement of the min loss = abort, further iterations are wasted. Before that: you can
append an extension via Cmd+T (Training menu - Continue Training - +5K iterations),
if you see marginal improvement. Watch out: with MCMC the plateau is often real — the
cap is the natural limit.

Gaussian count plateau is NOT a «done» signal. It only means that MCMC has
reached the cap or that Classic Densification is exhausted. The real «done» question is
answered only by the Holdout analysis — PSNR/SSIM/LPIPS on an independent test set,
evaluated in the Holdout window (W23-W29) or via the —-benchmark flag.

PSNR/Holdout is the truth, loss is only a proxy. Loss is a relative metric: it falls

as your model fits the training views. A low loss does not automatically mean a good
model — if the model has memorized the training images (overfitting), the loss would
be small, but PSNR on unseen views (Holdout) would be bad. Therefore: for final quality
assessment always look at Holdout metrics, not end-loss alone.

Rule-of-Thumb Box

- User Guide and Keyboard Shortcuts are static help — for keyword questions fast, for
depth use this manual at hand.

- Open Manage Storage as soon as the disk falls below 10% free space. Logs and
imports staging are the usual culprits.

- Pareto Dashboard only useful after at least three or four training reports. X-axis =
costs (Time [/ Gs), Y-axis = quality (PSNR / SSIM). The Pareto front shows the efficient
combinations.
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- Use Holdout Analysis before publishing PSNR benchmarks with others — it assures
you that your test set is really representative.

- BayesOpt Console is primarily a learning and inspection tool for search-space
definitions. For real training-driven hyperparameter tuning use the offline CLI
workflow.

- Loss plateau and Gaussian-count plateau are to be interpreted separately. Cap limit is
not a «done» signal. Real quality is measured only by Holdout PSNR.

« 10K iterations without min-loss improvement - stop training.
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FNMABA

'naBa 6 — KoHdurypauua obyyeHus

® ® B preview-preset.json

00-002e-0000-0R00-DRARRODABRAZ",

"createdAt” 26—-85-27T22:54: 802",
“descriptio st preview training — 5K iterations, 58% render scale, classic densification.”,
“trainingConfig’
"maxIterations' seee,
"densifyUntilIteration": 3500,
"ssimWeight
"renderSc
"strategy":
"cameraAlignment"
"densifyGradThresho
"opacityResetInterval"
"minOpacity": @.8e5
"postCempactification":
"perceptuallos:
"metalFXUpscal:
"mpsLanczosScaling":
"skyMasking": false,
"midTrainingFloaterCleanup": true,
"scaleRegularization": false

PucyHok 26. Preview preset exported as JSON and displayed in TextEdit — fields id/
name/category/version/createdAt/description, trainingConfig with all relevant parameters
(maxliterations 5000, densifyUntillteration 3500, ssimWeight 0.20, renderScale 0.50,
strategy classic, cameraAlignment applePhotogrammetry, densifyGradThreshold 2.0e-06,
opacityResetInterval 3000, minOpacity 0.005, six boolean toggles)

WHAT YOU SEE IN THE IMAGE A typical preset JSON export. Top-level fields: id (UUID),
name , (classic | mcmc | sceneClass | custom), (schema version), (timestamp), (free
text). The nested object holds the parameters that are critical for reproducibility — on

import the entire block is deserialized into the TrainingConfig struct, and defaults
from the current app version fill in any fields missing from the JSON (e.g. after an app
update). To hand a preset over to another Mac, you just ship this JSON file.

The TrainingConfig struct is the heart of every training run in RadiancekKit. It collects
every parameter that influences training — from maximum iteration count over the eight
learning rates to the special fields for MCMC, Mip-Splatting, the curriculum and the
scene-aware cap logic. You edit it in the sidebar in the Training Configuration section
(Expert View), save it as a preset or hand it over as a JSON export to another Mac. At
training start this very object is frozen and handed to the GPU backend.
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This chapter is reference material for power users and script authors. It lists all
81 public fields, the 9 static presets and the one public method. The source file
is TrainingConfig.swift — when in doubt the doc comment stored there and the
initializer default are the source of truth.

NOTE - Ul VS. PRESET/CLI

Only 12 of the 81 fields have a direct slider, toggle or picker in the Inspector
(sandboxed App Store build): T1, T2, T17, T20, T22, T38, T56-T58, T60, T61,
T73. The remaining 69 fields are set via the chosen preset (Chapter 7) and can
only be overridden directly via a CLI flag (see Chapter 5). This separation is by
design: defaults stay stable and production-tested, while power users still have an
escape hatch. If a field really interests you, first check Chapter 2 (Inspector) and
Chapter 5 (CLI) to see whether you can reach it without JSON tinkering.

Table of contents:

Iteration (T1-T2)

Learning Rates (T3-T10)

Densification — Classic (T11-T16)
Loss (T17-T20)

SH Degree Progression (T21)
Performance (T22-T25)

Diagnostics and Point Cloud Preparation (T26-T30)
Regularization (T31-T37)

Refinement (T38-T44)

Sky Dome (T45-T48)

. Adam + LR Schedule (T49-T55)

. Post-Processing + Apple Al (T56-T60)
. MCMC Densification (T61-T73)

. Mip-Splatting (Q1.5) (T74-T76)

. Adaptive Densification (Q5) (T77-T79)
. Curriculum (Q6) (T80-T81)

. Static Presets (TP1-TP9)

. Method:

. Which field for what? (Cheat Sheet)

. Dangerous Fields

© 0 XN, WN -~

N o 2 0 2 o A =
O O 00 g O O b WN
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Iteration (T1-T2)

maxIterations

(=) noaprosHOCTH

Default: 30 000 (initializer), 35 000 ( .full ), 200
000 ( .fullmMcMC ) Range: 1 000 — 500 000 (Ul
slider), no hard upper limit in the logic Defined in:

~~ TEXHWYECKMW
—e

Total number of training iterations the backend

runs through. One iteration means a forward render
of a single training camera, one backward pass

over all loss components (L1 + SSIM + optional
regularizations + sky mask) and one Adam optimizer
step. This number directly drives the other
schedules: position learning rate follows a cosine
annealing curve from O to either T1 itself or to

T49 positionLRScheduleEndIteration; densification
stops at T2 densifyUntilIteration; MCMC noise
decay ends at T69 mcmcNoiseDecayEnd; SH degree
upgrades happen at the three marks in T21 .

For classic densification the empirically determined
sweet spot is at 20 000-35 000 iterations (Sessions
1-32, V546 tests), for MCMC at 60 000-200 000
(V534). Pushing well beyond the values stored in
the preset rarely brings additional quality — Adam
momentum saturates, and without an LR decay end
the loss stagnates. Conversely, going below ~5 000
leads to incompletely converged geometry (density
control has too little time to clone/split).

naBa 6 — KoHpurypauma obyveHuns

. NPOCTbiIMMN CITOBAMMU

How long the app trains. More
iterations = better result, but
eventually no longer noticeably
better, just much longer. The
presets are chosen so that
without thinking you get a good
value: Quick 1000, Preview 5
000, Balanced 20 000, Quality 35
000, MCMC Quality 200 000. If
you turn the knob yourself: with
MCMC feel free to go high (100
000—200 000), with Classic not
above 40 000 — doesn't help any
more after that.
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densifyUntillteration

(Z) noaprosHOCTH

Default: 15 000 (initializer), 5 000 ( .full ), 160
000 ( .fullMcMc ) Range: O — Defined in:

>~ TEXHWYECKM
—

Iteration at which densification stops. Up to this
point Gaussians are cloned, split and pruned
according to the rules parameterized in T11-T16
(Classic) or 167-T76 (MCMC); after that the
Gaussian count stays constant and only positions,
rotations, scales, opacities and SH coefficients are
optimized (refinement phase). In the 3DGS original
paper the value sits at 50 % of T1 , in RadianceKit's
.full preset at only ~14 % (5 000 of 35 000)
— a consequence of the V310/V338 experiments
which showed that after 5 000 iterations further
densification makes the result worse (more floaters,
higher memory use, no quality gain). MCMC, on
the other hand, runs relocation up to 80 % of T1
(V504b) because MCMC does not produce harmful
floaters. If T2 is chosen too small (<1 000), too
few Gaussians arise; too large under Classic (> 50
% of T1 ) leads to overgrowth and RGB saturation
outliers (see Outdoor Overtraining Findings).
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. NMPOCTbIMU CINOBAMMU

Up to when the app is allowed
to create new Gaussians. After
that, only what already exists

is refined. With classic training
at 35 000 iterations, 5000 is
the right value here — anything
above makes the scene mushier.
With MCMC it is 80 % of total
iterations (so 160 000 for a 200
000 run). If you change the
Quality preset, better leave this
field alone.
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Learning Rates (T3-T10)

positionLearningRate

(=) noaprosHOCTH

. MPOCTbIMU CZTOBAMMU
Default: 0.00016 Range: 1e-7 — 1e-3

(recommended) Defined in: How fast the splat points
are allowed to move through
= TEXHUYECKM space. The default value is
- very well tuned and basically
Adam learning rate for each Gaussian's XYZ doesn't need changing. Only
position at the start of training (iteration 0). It when splats «wobble» in the

image or a whole corner is

follows a cosine annealing curve and decays over e )
missing because nothing moves

training down to T4 positionLearningRateFinal. there would the learning rate be
The default 0.00016 comes from the 3DGS original something to adjust — but then
paper (Kerbl et al. 2023) and in RadianceKit is not typically something else is wrong

upstream (camera poses, initial

to be scaled even with higher image resolution — point cloud).

position moves in world coordinates, not in pixel
space. A clear increase (> 0.0005) makes Gaussians
jump over long distances and the loss becomes
unstable; values well below (< 0.00005) mean badly
initialized point clouds never find their place. V414
tested doubling the initial value - 16.8 % worse L1
loss; the V544a tunings confirmed the paper default
as optimal. Note: under .fullMCMC we deliberately
leave this at the default — MCMC needs constant
learning rates for its relocation logic, so tuning here
brings nothing.
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positionLearningRateFinal

(Z) noaprosHOCTH

Default: 0.0000016 (initializer + paper), 0.000016
( .full, .fullMcMC — 10x higher) Range: O —
Defined in:

= TEXHWYECKMU
—e

End value of the position LR cosine annealing
curve. It is reached either at T1 maxIterations

or, if set, at T49 positionLRScheduleEndIteration.

The RadianceKit .full preset uses 0.000016 —
i.e. 10x higher than the paper default 0.0000016.
V420 experiments showed that 0.5x of the final
value (0.000008) makes loss 6.4 % worse; V414
showed that 2x the initial value makes it 16.8

% worse. The high final value is not a trade-

off but a deliberate choice: with too aggressive a

decay, Gaussians lose during the refinement phase

the ability to react to newly arrived densification
candidates. Through the V431/V433 extension the
schedule phase can be shortened ( 749 < T1 ), so
that T4 is reached before the end of training

and the rest of training runs at the constant
mini-LR — typical configuration: T49 = 20 000 ,
T1 = 35 000 , refinement thus at 0.000016 for 15
000 iterations.
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. NMPOCTbIMU CINOBAMMU

How slow the position learning
rate becomes at the end of
training. We've intentionally set
this less aggressively than the
original paper — splats can still
wiggle a bit until the very end,
which makes them sharper. If
you turn the knob: higher = more
restless splats at the end, lower =
splats can no longer adapt when
new ones appear.
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shDCLearningRate

(Z) noaprosHOCTH

Default: 0.0025 (initializer + paper), 0.005 ( .full
and all MCMC presets — 2x) Range: 0.0001 - 0.05
Defined in:

= TEXHWYECKMU
—e

Adam learning rate for the DC component (degree
0, i.e. constant albedo) of the spherical harmonic
color. SH-DC corresponds to the direction-
independent base tone of a Gaussian, essentially
the «base color». V176 and V188 experiments
found 2x higher than the paper default to be
optimal — faster color convergence, especially
because with short training (, 5 000 iterations) the
SH-DC otherwise does not converge. Unlike the
geometric LRs, SH-DC has no decay; the learning

rate stays constant over all iterations (or just follows

the optional extended-phase decay from T51 ).
V416 tested a quadrupling to 0.01 = 6.4 % worse
loss with beta2=0.99 Adam.

naBa 6 — KoHpurypauma obyveHuns

. NMPOCTbIMU CINOBAMMU

How fast the base color of each
splat adapts. You almost never
change this value yourself —
the presets have the right value.
Higher would be faster but can
lead to unstable colors.
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shRestLearningRate

(Z) noaprosHOCTH

Default: 0.000125 (initializer + paper), 0.00025
( .full and MCMC — 2x) Range: 0.000001 -
0.005 Defined in:

= TEXHWYECKMU
—e

Adam learning rate for the higher-order SH
coefficients (degree 1, 2, 3 — i.e. the
view-direction-dependent color components that
produce highlights, reflections and soft shading).
20x smaller than T5 per paper convention,
because these coefficients grow quadratically in

count (3 for degree 1, 5 for degree 2, 7 for degree

3 > 15 floats total per Gaussian) and without a

smaller learning rate would oversaturate the image.
They are unlocked in two steps — until the first mark
in T21 shDegreeUpgradeIterations only degree O is

active (so only T5 ), after that 1, then 2, finally
3. Low values here are particularly important on

scenes with lots of diffuse lighting; on very glossy

surfaces (car paint, water) tuning doesn’t help —
the SH representation itself is limited.
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. NMPOCTbIMU CINOBAMMU

How fast the view-dependent
color effects (reflections, gloss)
learn. By default very small,
otherwise everything starts to
shine. Better leave the value
alone — if you want better
highlights, you're better served
by MCMC and longer training
time than by this LR.
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opacityLearningRate

(Z) noaprosHOCTH

Default: 0.05 (initializer + paper), 0.1 ( .full ,
MCMC — 2x) Range: 0.001 - 1.0 Defined in:

>~ TEXHWYECKM
—

Adam learning rate for the logit opacity of each
Gaussian. The app stores opacity as an unbounded
float value and transforms it with sigmoid into

[0, 1]; the LR acts in logit space. The paper

default 0.05 was restored after V50 tests (best
single-run L1 0.1664), V71 reverted V67's 0.025.
The V188 doubling to 0.1 makes pruning more
efficient — dead Gaussians fall faster below the
T14 pruneOpacityThreshold. V418 showed: 0.05
with beta2=0.99 Adam is 7.1 % worse than 0.1 —
the interaction with the Adam configuration is non-
trivial. Low values (< 0.01) mean «dead» Gaussians
linger forever and waste memory; too-high values
(> 0.5) can lead to opacity explosion, which is why
the logit value is clamped in the optimizer to [-15,
3] (see the «Opacity Explosion Prevention» note in
CLAUDE.md).
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. NMPOCTbIMU CINOBAMMU

How fast splats become
transparent or opaque.
Important for cleanup — splats
that contribute nothing have
to vanish quickly so no haze
appears. The default value fits,
only pros change it.
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opacityLearningRateFinal

(Z) noaprosHOCTH

Default: 0.0 (= «no decay») Range: 0 or 0.001 -
Defined in:

>~ TEXHWYECKM
—

Optional cosine decay end value for the opacity
LR (V427). When 0.0, decay is disabled and the
opacity LR stays constant at 77 over the entire
training. V427 tested a decay 0.1 - 0.01 —

result was 11.5 % worse loss; reverted, hence the
default «off». The hypothesis behind the field:

in the refinement phase, a constant opacity LR
could lead to oscillation, so that splats which had
already reached the right level of transparency
would be pushed around again by random gradient
fluctuations. Empirically this is not the case — the
logit clamping logic catches that anyway. The field
stays available for future experiments; very long
MCMC runs (> 500K iterations) might also benefit
from it.

scaleLearningRate

(Z) noaprosHOCTH

Default: 0.005 (initializer + paper), 0.01 ( .full ,
MCMC — 2x) Range: 0.0001 - 0.1 Defined in:

o~ TEXHWYECKMW
—e

Adam learning rate for the three scale components
of each Gaussian in log space (RadianceKit stores
log(scale) so that scales stay positive). The paper
default 0.005, doubled in RadianceKit to 0.01

for better scale convergence with the optimized
learning rate configurations. V423 experiment:
0.005 with beta2=0.99 Adam - 18.7 % worse

loss and visibly too few Gaussians (density
control couldn't clone because scale updates
were too sluggish). Scale controls the extent

of each Gaussian — too fast learning leads to

«needle» Gaussians (extremely long thin splats, see

T34 scaleRatioPruneThreshold), too slow learning

keeps splats too compact and density control has to

split too often.
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Whether the opacity learning
rate should become smaller
toward the end. Default: no. We
tried it, it was worse, we leave it
off. Stay at 0.

@ nrocTbiMu cnoBAMK

How fast the shape of the splats
adapts. Default is good. If you
push this up you get «needle»
splats — extremely long thin
droplets that make the image
float.



RADIANCEKIT

rotationLearningRate

(Z) noaprosHOCTH

Default: 0.001 (initializer + paper), 0.002 ( .full ,
MCMC — 2x) Range: 0.0001 - 0.05 Defined in:

>~ TEXHWYECKM
—

Adam learning rate for the four quaternion
components of each Gaussian. The quaternion is re-
normalized after each Adam update (L2 norm =1) —
otherwise the covariance matrix would degenerate.
RadianceKit doubles the paper default in the Quality
presets because rotation has smaller absolute
gradient magnitudes than scale/position (on the
unit sphere each step stays short) and without 2x
rotation would be clearly under-converged in the

35 000 iteration window. V188 documents this. On
NeRF-Blender scenes (Lego, Chair) rotation matters
particularly — the edges of objects only line up
properly after 5 000-10 000 iterations.
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How fast the splats learn to
rotate — that is, to orient
themselves correctly on the
surface of an object. Default fits.
Put another way: if splats look
like slabs lying askew instead

of hugging the surface, training
time is too short rather than this
learning rate too low.



RADIANCEKIT

Densification — Classic (T11-T16)

densifyGradThreshold

(=) noaprosHOCTH

Default: 0.000002 (initializer, calibrated for 0.5x
resolution), 0.0000011 ( .full , calibrated for 1.0x),
0.000004 ( .quickTest , calibrated for 0.25x),
2e-7 ( .fullClassicPaper ) Range: 1e-8 — 1e-3
(resolution-dependent) Defined in:

>~ TEXHWYECKM
—

Threshold for the L2 norm of the screen-

space projected gradient dMean2D , above which
a Gaussian is marked for cloning or splitting.

The absolute value depends directly on the
training resolution — dMean2D scales roughly

as 1/resolution? (more pixels = smaller per-pixel
gradients). Hence every T22 trainingRenderScale
step needs a calibrated threshold: 0.25x = 4e-6,
0.5x > 2e-6, 1.0x - 5e-8 ... 1.1e-6 ( .full ).

The paper default 0.0002 is NDC-normalized and
not directly comparable to RadianceKit's world-
space pipeline. With the V440-introduced 152
adaptiveDensifyThreshold flag the value can be
derived at runtime from the p98 of the current
gradient distribution — but V440 tested this on real
scenes and produced 63 K Gaussians (catastrophic
pruning loss); the flag stays off. Q5 (T77-T79)
provides an alternative adaptive logic via rolling
median. This field is not harmless — halving
creates 2-4x more Gaussians (memory pressure,
OOM risk); doubling can under-densify the scene.

naBa 6 — KoHpurypauma obyveHuns

. NPOCTbiIMMN CITOBAMMU

How sensitive the app is when
deciding whether a splat is
under-represented and should
be duplicated. Lower value =
more sensitive = more splats.
Higher = fewer splats. This is one
of the most dangerous values of
all: too low and your Mac fills up
with millions of splats and may
crash. Leave the field alone, or
change it only in steps of 10 %.



RADIANCEKIT

densifyFromlteration

(Z) noaprosHOCTH

Default: 500 Range: 100 - 5 000 Defined in:

o~ TEXHWYECKMW
—

First iteration at which densification becomes
active. Before that only «bare» learning on the
initial SfM point cloud happens, without new
Gaussians being created. The default 500 comes
from the 3DGS paper and gives initialization time

to stabilize — if densification starts as early as
iteration 0, mis-positioned SfM points are cloned
many times before they even find their proper place.
V349 tested 1000 - slightly worse loss; the default
is optimal.

densifylnterval

(=) noaposHOCTH

Default: 100 (initializer, MCMC), 200 ( .full)
Range: 50 — 1 000 Defined in:

o~ TEXHWYECKMW
—e

How many iterations sit between two densification
steps. Paper default 100 — every 100 iterations the
list of densify candidates is evaluated, cloned/split,
and at the same time the list of prune candidates
(sigmoid(opacity) < T14 pruneOpacityThreshold) is
removed. V112 tests found 200 to be optimal for
.full — this relieves the GPU because fewer
reorganization passes run, and gives each Gaussian
more time to settle after a clone action. V417
tested 100 with beta2=0.99 - 5.8 % worse (957
K Gaussians, over-densification). Under MCMC the
same field is interpreted as the relocation interval;
see T67 mecmcRelocationInterval for the MCMC-
specific logic.
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When the app first starts cloning
splats. Before that it just learns
the already existing points. 500
is the default — gives the app
enough time to find its bearings
first before multiplying.

@ nrocTbiMU CIOBAMMU

How often the app looks for
new splats. 100 = often, 200

= medium. Higher means: each
splat has more time to settle
before being multiplied again.
That's good. Reducing to 50 can
keep the GPU busy permanently
without it being noticeably
better.



RADIANCEKIT

pruneOpacityThreshold

(Z) noaprosHOCTH

Default: 0.005 (initializer, paper, MCMC), 0.001
( .full ) Range: 0.0001 - 0.1 Defined in:

>~ TEXHWYECKM
—

Sigmoid opacity threshold below which a Gaussian
is deleted at the next densification step. Works
together with 77 opacitylLearningRate and the logit
clamp logic in the optimizer. V393 lowered the
default from 0.005 to 0.001in .full — result:
splats that only matter under exotic viewing angles
are kept longer and contribute to SH detail. V394
tested 0.0001 - slightly worse (too little pruned,
memory wasted). Important: density control MUST
always prune, even if buffer capacity is already full
due to other measures (see «Density Control Must
Always Prune» in CLAUDE.md) — otherwise dead
Gaussians accumulate and the count freezes.

opacityResetInterval

(Z]) nonrosHOCTM

Default: 3 000 (initializer + paper), 100

000 ( .full = effectively disabled), 200 000

( .fullmcMc = disabled) Range: 1 000 - 100 000+
Defined in:

o~ TEXHWYECKMW
—e

How many iterations between resetting the opacity

of all Gaussians to a low value (~0.01) — a measure

from the 3DGS paper to reassess «frozen» splats.

V194 showed that with RadianceKit's warmup

1. stochastic training setup + 2x learning rates,
opacity reset costs

5.5 % quality and that logit clamping already covers
the reset function. Hence in .full practically
disabled (100 000 > 35 000, so never triggered).
V421 tested reset every 3 000 with beta2=0.99 -
4.9 % worse; reverted. Under .fullClassicPaper
(Q1.5-A, paper-true test) it is deliberately set back
to 3 000 — that was one of the levers with which
the paper-magnitude Gaussian budgets were to be
reached.

naBa 6 — KoHpurypauma obyveHuns

. NMPOCTbIMU CINOBAMMU

When a splat counts as
«transparent enough» to be
deleted. 0.005 is the paper
default, in Quality we have 0.001
—i.e. we give splats a chance
for longer. That makes soft light
and faint shadows easier to
represent. Setting higher (above
0.01) makes the splat count
drop quickly — can make sense
with memory pressure but costs
detail.

@ nrocTbiMu cnoBAMK

How many iterations between
the app resetting the visibility of
all splats to «almost invisible» —
a kind of reset button for opacity.
With us disabled (value so high
that it never fires) because

other mechanisms make it
unnecessary. Only enable for
paper-faithful experiments.
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maxScreenSize

(Z) noaprosHOCTH

@B nrocTbiMK cnoBAMY
Default: 0.0 (= disabled) Range: 0 (off) or >0

Defined in: Limit on how large a single splat

is allowed to get on screen. With
=% TEXHWYECKMU us off. Turning it on would cause
- huge flat splats (e.g. on a wall) to
Maximum screen-space size (in projected pixels) be forcibly broken up into several
a Gaussian may reach before being forcibly smaller ones. Leave off unless

explicitly experimenting with it.

split. The value is set to 0 (V48 tested and
reverted) — RadianceKit's density control instead
uses the world-space scale threshold from the
dMean2D logic. Stays in the field catalog because
future experiments with Mip-Splatting (T74-T76)
or scene-specific splatting strategies could benefit
from it. Enabling (value > 0, e.g. 20) would
force splats that have grown very large on screen
to subdivide — relevant with large smooth wall
surfaces where a single giant splat offers too little
detail.



RADIANCEKIT naBa 6 — KoHpurypauma obyveHuns

Loss (T17-T20)

ssimWeight

(=) noaprosHOCTH
e @ nrocTbiMu cnoBAMK
Default: 0.2 (initializer + paper + .full ), 0.05 (all

considers «structures are
= TEXHUYECKMU similar» alongside «every pixel
- matches». 0.2 is the default
Weight of the D-SSIM term in the combined loss and gives a good image. Lower
function loss = (1 - A) % L1 + A *x D- = more pixel-accurate but can
SSIM, where A = T17 . The 3DGS paper default 0.2 re.SUIt In softer transitions.
Higher = more structurally
is optimal for classic densification — V383 tested similar but details get softer. Let
0.3 > 28.9 % worse, V373b confirmed 0.2 as the presets decide.

the sweet spot. For MCMC it was independently
established in V521b/V534: 0.05 is optimal because
MCMC, through its stochastic exploration, needs

a stronger L1 signal component — higher SSIM
weights would dilute the relocation decisions.

SSIM is significantly more expensive to compute
than L1 (local 11x11 windows over the whole

image); RadianceKit uses an MPS-accelerated
implementation that stays under 1 ms per 1080p
image. Q7 BayesOpt sweeps found scene-specific
optima between 0.05 ( .outdoorPreset : 0.082) and
0.171 ( .indoorPreset ).
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ssimWeightRefinement

(Z) noaprosHOCTH

‘ . ‘ @ nrocTbiMu cnoBAMK
Default: 0.0 (= «no switch, keep ssimWeight»)
Range: 0 or 0 - 1.0 Defined in: Special setting for the second

training phase (refinement

=% TEXHWYECKMU after splat duplication). At
- 0.0: same SSIM weighting as
Optional SSIM value for the refinement phase after before. Tweaking brings nothing
T2 densifyUntilIteration. V428 tested 0.2 > empirically, so off.

0.3 in refinement = 16 % worse loss (both L1

and SSIM degraded); reverted, hence default 0.0.
The hypothesis behind the field was that after
densification — when no more new Gaussians are
being created — a stronger SSIM share would
maximize structural sharpness. Empirically false:
increasing SSIM weight means indirectly lowering
L1 weight, and L1 is the much more meaningful
signal in the final refinement phase. The field stays
available for future experiments with perceptual loss
(TB0) or edge loss (T19), where a refinement-
specific loss composition might make sense.

edgeLossWeight

(=) noaprosHOCTH

. MPOCTbIMU CZTOBAMMU
Default: 0.0 (= disabled) Range: 0 or 0.001 - 1.0

Defined in: Experimental extra that treats

edges as particularly important.
=% TEXHWYECKMU Brings nothing empirically. Stays
- off.

V437 experimental loss: weight of a Sobel-gradient-
domain L1 loss that compares image edges directly
(ground-truth Sobel vs render Sobel) on top

of L1+SSIM. Hypothesis: edge information is a
perceptual cornerstone of image quality and an
explicit term should encourage Gaussians to hit
edges better. Test results: weight 0.1 - 11 % worse
loss, 0.01 » quality-neutral but 10 % slower. The
Sobel pass costs an extra MPS forward on ground
truth and render. Hence permanently disabled.
Future use case: scenes with hard artificial edges
(architecture, furniture, renderings) could benefit —
Q7 scene class presets didn't pick it though, instead
they scaled the SSIM weight.
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skyMaskingEnabled

(Z) noaprosHOCTH

Default: false (initializer and all presets) Range:
boolean Defined in:

>~ TEXHWYECKM
—

Enables sky masking. In every image the sky
region is masked out via Apple Vision Framework
(VNGenerateForegroundInstanceMaskRequest), and
the loss in this region is set to zero. Reason:
outdoor scenes often suffer from blue/gray/white
sky pixels driving the app to place Gaussians
exactly there — which is perceived as «floaters».
Without a sky mask the loss in this region would
never be zero because the sky in the image varies
slightly and the app keeps trying to rebuild it with
splats. The Vision mask is computed once per
camera before training and held in RAM. Typically
activated together with T45 skyDomeEnabled (Ul

logic in the Settings view). Leave disabled for indoor

scenes or synthetic renderings — the mask would
erroneously detect ceilings or walls as «sky».
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Enables a special mode for
outdoor captures: the sky is
ignored during training, so the
app doesn’t try to rebuild it with
splats. Recommended for every
outdoor scene. Leave off for
indoor or for 3D renderings from
Blender.
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SH Degree Progression (T21)

shDegreeUpgradelterations

(=) noaprosHOCTH

Default: [1_000, 2_000, 3_0001 (initializer),
[2_000, 5 000, 8 0001 ( .full , MCMC),
[1_000, 2_000] ( .preview — degree 3
skipped) Range: [Int] , each value in

[0, maxIterations] , monotonically increasing
Defined in:

o~ TEXHWYECKMU
—e

Iterations at which the active SH degree is
upgraded 0->1, 122, 2->3. Before the first mark
only the DC components are active (i.e. T5
shDCLearningRate), after the first mark DC + 3
degree-1 coefficients, after the second mark +
5 degree-2 coefficients, after the third mark all
15 coefficients. Memory consumption per Gaussian
grows in steps accordingly — 4 floats - 16 floats
- 36 floats - 64 floats. The Quality presets
delay the upgrades compared to initializer defaults
(V228) because the geometry should stabilize first,
before the color details with their higher frequency
are added on top. V384 tested [1K, 2K, 3K] for
.full - 9.3 % worse — confirms the delay.
.preview caps at degree 2, because degree 3
doesn’t converge in 5 000 iterations and just
consumes optimizer capacity. Q6 (T80-T81) offers
an alternative curriculum logic that dynamically
overrides this list.

naBa 6 — KoHpurypauma obyveHuns

. NPOCTbiIMMN CITOBAMMU

At which points during training
the app learns that colors can
look different from different
viewing angles (highlights,
reflections). Only late — so first
the shape is right, then the
color. The values in the presets
are set so this works well.

Don’t change anything unless
you know exactly why.
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Performance (T22-T25)

trainingRenderScale

(=) noaprosHOCTH

Default: 1.0 (initializer, .full , MCMC, Scene-
Class), 0.5 ( .preview ), 0.25 ( .quickTest ) Range:
0.05 - 2.0 (typically 0.25, 0.5, 1.0) Defined in:

~~ TEXHWYECKMW
—e

Rendering resolution during training relative to the
original resolution of the training images. At 0.5
every image is downscaled to 50 % width x 50 %
height (i.e. 25 % of the pixels) and the Gaussian
rendering happens at this lower resolution. Reduces
both memory and compute quadratically. Important:
T11 densifyGradThreshold has to match the chosen
resolution — the gradient magnitudes scale with 1/
resolution? which is why .quickTest (0.25x) has

a much higher threshold (4e-6) than .full (1.0x,
1.1e-6). RadianceKit warns at very large images and
adjusts automatically — 3 MP target resolution. With
extreme 4K input images, 0.5 or even 0.25 would
make sense, otherwise any Mac will run only in CPU
compaction.

resolutionWarmupScale

(Z]) noarosHOCTM

Default: 0.0 (= disabled) Range: 0 or 0.1 - Defined
in:

o~ TEXHWYECKM
—e

V133 optimization: train the densification phase (iter
0 to T2 ) at a lower resolution than the refinement
phase. V308 turned it off again for .full because
with T22 = 1.8 and cosine annealing, the time win
was marginal and quality suffered slightly. Stays in
the field catalog because it could become useful
again with 4K inputs and long training runs — Q6
curriculum (T80) picked up a similar logic, though
there it is tied to the LR schedule. If enabled and
T80 curriculumResolutionRamp is also true, Q6 wins
and overrides this value.
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How big the images are during
training. 1.0 = original, 0.5 =
half size. Half size = four times
faster but the finest details
are missing. The presets pick
the right value; with extremely
large input images (over 12
megapixels) the app switches
down automatically.

@ nrocTbiMu cnoBAMK

Special feature: in the first
training half learn from smaller
images, in the second from large
ones. Saves time. Off because
the newer Q6 variant solves it
better.



RADIANCEKIT naBa 6 — KoHpurypauma obyveHuns

tileSize

(Z) noaprosHOCTH

. MPOCTbIMU CTOBAMMU
Default: 16 Range: 8, 16, 32 Defined in:

Internal render parameter.
:_—." TEXHUYECKHU Default 16, do not change.
Size of the rasterization tiles in pixels. The Gaussian
Splatting rendering is tile-based: the image is
divided into 16x16 pixel tiles, each tile collects
the Gaussians relevant to it, sorts them by depth
and blends them. 16 is the standard used by
practically all 3DGS implementations and is hard-
coded in RadianceKit's Metal kernels; changing this
value would require shader recompilation and is not
effective in the current state. Stays as a field in case
a future engine version supports dynamic tile size.

throttleDelayMs

(=) noaposHOCTH
o @ nrocTbiMU CIOBAMMU
Default: O (initializer, .full , MCMC, Scene-

Class), O ( .preview ) Range: 0 — 100 Defined in: How many milliseconds of pause
the app makes between training

=~ TEXHUYECKMU steps. 0 =no pause,asfastas
- possible. Higher values make the
Artificial delay between training iterations in Mac more usable during training
milliseconds. 0 = full speed (default). Higher — but the training takes longer

. too. On an M3 Ultra or Mac Studio
values make the Mac more «usable» during .

o o you can leave this at 0; on a

training, by giving GPU/CPU regular breathers — MacBook Air 2 or 5 would be a
the responsiveness of other apps improves, but good value.

training time grows linearly with the delay. Typical
values: 1-2 ms («light» throttling, +5 % training
time, Mac feels more responsive), 5 ms («medium»,
+15 % training time), 10+ ms («eco», potentially
double the training time). Offered in the Inspector
under «Performance» but not in the default

view — see backlog dev_ux-backlog.md which
suggests removing it from the Expert View because
misunderstood it dramatically extends training time.
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Diagnostics and Point Cloud Preparation (T26-T30)

depthDistortionWeight

(=) noaprosHOCTH

. MPOCTbIMU CZTOBAMMU
Default: 0.0 (= disabled) Range: 0 or 0.0001 - 0.05

Defined in: Experimental feature to avoid

multiple splats lined up at the
= TEXHUYECKM same spot. Not enabled because
—s

the tests showed no benefit.

V366 experimental: weight of a depth distortion
regularization loss. Penalizes Gaussians that, along
a render ray, are stacked in depth but conceptually
belong to the same surface — this encourages
concentrated depth distributions and reduces
floaters. Tests: 0.01 - 4.5 % worse, 0.001 > 8.1

% worse. The theoretical advantage — improving
multi-view consistency — does not show up in the
L1 loss, because the hypothesis implicitly assumes
that the SfM geometry is correct and the Gaussians
just need to be «stacked». In practice the SfM
point cloud is usually the weakest component, not
the stacking. Stays available for multi-view datasets
with particularly clean poses (synthetic, Mip-NeRF
360 with ground truth).

singleViewOverfit

(Z]) noarosHOCTM
) ) @ nrocTbiMu cnoBAMK
Default: false Range: boolean Defined in:

Test mode for developers. They
:_—." TEXHUYECKMU can use it to check whether

. . .. . . the app can even learn from
Diagnostic flag: when true, every training iteration a SINGLE image. Irrelevant for

must use camera index O instead of a random one normal users, always leave off.
from the camera pool. Reason: if the model can’t
even overfit a single view (i.e. the loss on view 0
doesn’t go to zero even after 10 000 iterations),
there's a fundamental bug in the forward/backward
pass. This switch was used intensively during

the development of the Metal shaders and the
differentiable rasterizer kernels — V42-V47 phase.
Today only available as a sanity check if someone
has modified backend code and wants to do a
regression test. Via CLI with —-single-view .
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maxCameras

(Z) noaprosHOCTH

Default: O (= «use all cameras») Range: 0 or 1- N
Defined in:

>~ TEXHWYECKM
—

Diagnostic limit from V43: train only with the first

N cameras, ignore all further ones. Original reason:
test the hypothesis that too many cameras create
gradient conflicts (too many conflicting loss signals
for the same Gaussian). Test result: no systematic
advantage from artificial limiting — more frames
practically always bring more quality. Stays as a CLI
flag ( ——max-cameras N ) for targeted experiments,
e.g. «does training work on the first 100 images of a
1 500-image drone flight?» Not exposed in the Ul.

maxInitialPoints

(=) noaprosHOCTH

Default: O (= «use all SfM points») Range: 0 or 1
000 - 200 000+ Defined in:

>~ TEXHWYECKMW
—

V54 safety net: limits the number of initial STM
points the training starts with. Dense COLMAP
reconstructions can produce > 60 000 points,
which with large initial scales leads to 200-300
Gaussians per pixel overlap — this creates a

«fog field» in which training does not converge.
Subsampling to ~16 000 points (hard-cap logic in
the training engine) brings initial density to the level
used by reference 3DGS, and dramatically reduces
overlap. Set automatically with very dense SfMs; via
CLI with ——max-points N .
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Diagnostic field for developers
— use only the first N images,
ignore the rest. Normal user
doesn't need this, value at 0

= all images. More images =
better result (see feedback_
more—frames—better.md).

. NMPOCTbIMUN CNOBAMMU

How many starting points

from the camera reconstruction
are used. With very dense
reconstructions (more than 60
000) the app automatically limits
to 16 000 — otherwise there is
too much fog at the beginning.
You don’t have to set this; the
app handles it.
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cameraClusterOutlierMultiplier

(Z) noaprosHOCTH

Default: 10.0 (all presets — never overridden)
Range: 1.0 — 100.0 Defined in:

>~ TEXHWYECKM
—

Multiplier for the camera cluster outlier filter,
introduced in Phase 3.10 A.1. Before training

the training engine computes the centroid of all
camera positions and the maximum distance of

any camera from the centroid. SfM points whose
distance from the centroid exceeds multiplier

x maxCameraDistance are discarded as outliers.
Default 10x preserves the pre-Phase 3.10 behavior.
A subtle bug: tighter SfM (cameras closer together)
- smaller - smaller threshold - more points are
discarded as outliers. Looser SfM - larger threshold
- fewer points discarded. This is one of the causes
of the Phase 3.9 funnel-vs-training anti-correlation:
better SfM can downstream lead to worse training
because too many initial points are killed. The

field is available as a CLI override (--camera-
cluster-outlier-multiplier) for the A.3 sweeps;
not exposed in the Ul. Values below 5 are usually
too restrictive, above 20 ineffective.
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Special filter that discards points
from the reconstruction lying far
away from the camera cloud. 10
=the app is generous, keeps
almost everything. Increasing
can make sense when far-

away points (mountains in the
distance) look in the image like
floating blobs. Lower setting only
in emergencies — you'll lose
detail in the distance.
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Regularization (T31-T37)

coarseToFineBlurRadius

(=) noaprosHOCTH
Default: O (= disabled) Range: 0 or 1 — 10 Defined
in:

o~ TEXHWYECKM
—e

V369 experimental: box blur radius applied at the
start of the densification phase to the ground

truth image, reduced linearly to 0 by the end

of densification ( T2 ). Hypothesis: coarse-to-fine
training — first learn coarse structures, then details
— should yield more stable geometry. Tests: r=3

- 9.6 % worse, r=1 > 5.1 % worse. Reason

for failure: densification decides based on image
domain gradients, and blurring reduces exactly the
signals important for «must clone here». Stays in
the field catalog for future tests with a different
density control scheme.

scaleRegWeight

(=) noaposHOCTH

Default: 0.0 (= disabled) Range: 0 or 0.0001 - 0.05
Defined in:

>~ TEXHWYECKMW
—e

V370 experimental: L1 regularization on world-
space scale. Penalizes Gaussians that grow too
large — prevents «mega splats» covering whole
wall surfaces with a single Gaussian. Tests: 0.01 -
200 % worse loss (2 M Gaussians, total explosion),
0.001 = 214 % worse. Reason: scale regularization
conflicts with density control — smaller scales mean
more Gaussians are needed, so density control
splits more often, which in turn means more
gradient work. Disabled, but documented for Mip-
Splatting experiments (T74): in that context a scale
lower bound could make sense.
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Experimental «coarse-first-then-
detail» mode. Brought nothing,
stays off.

@ nrocTbiMu cnoBAMK

Regularization that forces splats
to stay small. Triggered splat
explosions in tests (millions of
splats). Do not enable.
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anisotropyRegWeight

(Z) noaprosHOCTH

Default: 0.0 (= disabled) Range: 0 or 0.0001 - 0.05
Defined in:

>~ TEXHWYECKM
—

V445 experimental: penalty on the max(scale)/
min(scale) ratio, intended to prevent extremely
elongated «needle» Gaussians perceived as
floaters. Tests: 0.01 - 69 % worse, 0.001 >

15 % worse. Reason: regularization forces splats
toward «round» shape, which on a flat surface
(wall, table, floor) is exactly wrong — there

a flat, broad Gaussian is more efficient than

a spherical one. Disabled. V549f offered with
T34 scaleRatioPruneThreshold an alternative more
targeted approach, which was also reverted.

scaleRatioPruneThreshold

(Z) noaprosHOCTH

Default: 0.0 (= disabled) Range: 0 or 5.0 - 100.0
(typically 10.0 — 30.0) Defined in:

= TEXHWYECKM
—

Experimental post-training pruning that deletes
each Gaussian whose max(scale)/min(scale) ratio
exceeds the linear threshold set here. Targets
extremely elongated «needle/disc» floaters that
can't be eliminated by regularization alone. In
tests the pruning removed floaters as hoped, but
also useful flat splats on walls and floors —

the image became hole-ier. Hence off by default;
the CLI flag (—-scale-ratio-prune N) remains for
targeted experiments. Recommended values if you

do want to test: 30 (very conservative, removes only

extreme outliers), 10 (aggressive, costs detail).
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. NMPOCTbIMU CINOBAMMU

Regularization that penalizes
very long thin splats. Sounds
sensible but was worse in tests.
Off.

. NMPOCTbIMU CITOBAMMU

Attempt to filter out very
elongated splats after training.
Was net-negative in tests —
floaters gone but also detail
gone. Off.



RADIANCEKIT

opacityRegWeight

(Z) noaprosHOCTH

Default: 0.0 (= disabled) Range: 0 or 0.0001 - 0.05
Defined in:

>~ TEXHWYECKM
—

V446 experimental: binary cross-entropy penalty
that pulls opacity toward 0 or 1 (i.e. away from
«semi-transparent»). Hypothesis: sharper opacity
distribution would improve image clarity. Tested
combined with T33 - regularization costs quality,
both disabled. Disabled. Attention: in 1.4.3 beta a
bug appeared that had exactly this field with a
changed default value (initializer = 0.01), which led
to mass extinction of the Gaussian count (460 K -
5 in one iteration). Since 1.4.4 hard-pinned to 0.0 as
default.

opacityDecayFactor

(Z) noaprosHOCTH

Default: 0.0 (initializer = disabled), 0.9995 ( .full ,
.classicBalanced — HTGS standard) Range: 0
(off) or 0.95 - 1.0 Defined in:

o~ TEXHWYECKM
—e

V546 implementation of the HTGS scheme
(Hierarchical Time-Gating, Eurographics 2025):
every T37 opacityDecaylInterval iterations the
sigmoid opacity of each Gaussian is multiplied

by this factor. 0.9995 x 100 applications gives
~95 % residual per densification phase — a

slight but steady downward pressure on all
opacities, which reliably drops weakly contributing
Gaussians below the T14 pruneOpacityThreshold.
The result: 14 % better L1 loss on Horse Full
(3-trial avg V546) vs V438 without decay. Active
only during the densification phase (until T2 ),
after that training continues without decay so

the opacities established during refinement stay
stable. Not used under MCMC (MCMC has its own
mechanisms via T67 mcmcRelocationInterval + T68
mcmcDeadOpacityThreshold).
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. NMPOCTbIMU CINOBAMMU

Regularization that makes splats
either fully transparent or fully
solid. Brings nothing, can even
become dangerous (1.4.3 bug
mass extinction). Leave at 0.

. NMPOCTbIMU CITOBAMMU

«Gentle fade» of all splats over
the training time. Makes inactive
splats transparent faster, so they
disappear during cleanup. Was
the most important quality lever
of the V546 update: 14 % better.
Built into the Quality preset.
Even tweaking not recommended
because precisely balanced.



RADIANCEKIT

opacityDecaylnterval

(Z) noaprosHOCTH

Default: 50 Range: 10 - 500 Defined in:

o~ TEXHWYECKMW
—

Iteration interval at which T36 opacityDecayFactor
is applied. HTGS paper default 50, left at that in
.full . Long intervals (>200) partially cancel the
effect because between two applications enough
gradient updates happen that opacity rises again.

Shorter intervals (<20) make decay too aggressive.

Active only in the densification phase.

Refinement (T38-T44)

IEED gradientAccumulationSteps

(Z]) noarosHOCTM

Default: 1 (= «one view per Adam step») Range: 1
- 8 Defined in:

&~ TEXHWYECKM
—e

V424 feature: number of views whose gradients
are accumulated before an Adam update runs.
With > 1 the app runs on a separate «unfused»
backward project path that sums the gradients into
a separate buffer; the final application scales by 1/
N to keep magnitude constant. V424 tested 2-view

- quality-neutral but 10 % slower (because unfused

is more expensive than fused). Reverted for .full

but deliberately used for MCMC — . fullMCMC runs

with, but V544a tests showed that with the quality
gap to Classic shrinks to 5 % (instead of 11 %).

In the initializer default 1, in the current preset 1,
remains a CLI flag ( ——accum-steps N ).
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. NMPOCTbIMU CINOBAMMU

How often the «fade» is applied.
50 = every 50 iterations a small
fade step. Fits.

@B nrocTbiMM CnoBAMY

How many images the app
considers before adjusting the
splats. 1 = each image
individually. Higher = look at
several images together and
then apply an average. Brings
nothing in the standard case;
under MCMC 2 can help a bit.



RADIANCEKIT

testViewlIndices

(Z) noaprosHOCTH

Default: [1 (= empty, all views are used for
training) Range: Set<Int> , arbitrary subset of
camera indices Defined in:

= TEXHWYECKMU
—e

V546 feature: set of camera indices that are NOT
used for training but saved as holdout for PSNR/
SSIM/LPIPS evaluation. Set automatically when the
——benchmark CLI flag is active: then every 8th

view starting from index O (LLFF standard, identical

to Mip-NeRF 360 and 3DGS paper conventions).
Without benchmark empty — training uses all
views. Caution: manually setting this field without

understanding the indices can make the benchmark

unusable (e.g. when all indices are set above N
while there are only N-50 views - no holdouts

- no evaluation). When you export your own
preset, testViewlndices is not persisted because
it is scene-dependent and would otherwise leave
nonsensical values between different datasets.

refinementPrunelnterval

(=) noaprosHOCTH

Default: O (= disabled) Range: 0 or 100 - 5 000
Defined in:

>~ TEXHWYECKMW
—

V425 feature: every N iterations during
the refinement phase (after 72 ) an
additional prune pass runs that removes
Gaussians with sigmoid(opacity) < T41

refinementPruneOpacityThreshold. Reason: during
densification there are regular density control calls,

after that not anymore — but Gaussians whose
opacity continues to drop stay in the buffer.

V425 tested and reverted: the additional pruning
correlated with V426 (Two-Phase Densification,
which also ended in 0-Gaussians cascade failure).
Disabled. CLI flag available for experiments; if
enabled, 1 000 or 2 000 are sensible values.

naBa 6 — KoHpurypauma obyveHuns

. NMPOCTbIMU CINOBAMMU

Which images during training are
«left out» to use later for quality
measurement. You don't set this
yourself; the ——benchmark
flag does it automatically (every
eighth image is test). If you

set your own indices: dangerous,
can corrupt the benchmark.

. NMPOCTbIMUN CNOBAMMU

Additional cleanup during
the refinement phase. Brings
nothing, stays off.



RADIANCEKIT

refinementPruneOpacityThreshold

(Z) noaprosHOCTH

Default: 0.0 (= «use T14 ») Range: 0 or 0.001 - 0.1
Defined in:

>~ TEXHWYECKM
—

V425b: separate opacity threshold for refinement
pruning. After densification most Gaussians have
reached a clearly higher opacity (> 0.001), so the
default T14 pruneOpacityThreshold would be too
lax. If T40 is active, this field determines its own
threshold. At 0.0 T14 is used as before. Only
relevant if T40 > 0.

midTrainingCompactificationlterations

(=] nonrosHOCTM

Default: []1 (= disabled) Range: [Int], valuesin
(densifyUntilIteration, maxIterations) Defined
in:

o~ TEXHWYECKMW
—e

V549 feature: explicit iteration points during the
refinement phase at which a compactification

pass runs (removes sigmoid(opacity) < 0.01

+ outlier-scale Gaussians, same logic as

T56 postTrainingCompactification). Reason: long
refinement phases can show confetti/floater
accumulation, whose SH then overfits to view-
specific artifacts. Typical configuration if enabled:
[10000, 20000, 30000] for 40K Classic. BUT: V549
A/B tests on the Family dataset showed worse L1 in
all configurations: [10K,20K,30K1@0.01 - -48 %
count but +36 % L1; [20K,30K]10.005 - -44 %
count but +45 % L1; [20K,30K1@0.001 - -17 %
count but +87 % L1. Hence disabled. CLI flag ——mid-
compact "10000,20000" available, if you prefer the
visual floater tradeoff (less confetti in the viewport)
over the loss regression.
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. NMPOCTbIMU CINOBAMMU

Threshold for the additional
refinement cleanup (see T40).
Both fields inactive, so
irrelevant.

@B nrocTbiMK cnoBAMY

Mid-training cleanup actions
during training. In tests the
cleanup made the end result
worse (yes, fewer floaters, but
also less detail). Off, can

be enabled via CLI, in case
floaters bother you more than a
somewhat mushier image.



RADIANCEKIT

frustumCullEnabled

(Z) noaprosHOCTH

Default: false Range: boolean Defined in:

o~ TEXHWYECKMW
—

V549b feature: after training all Gaussians outside
the union of all training camera frusta are removed.
Such Gaussians were never constrained by the loss
signal and are always floaters. Particularly effective
for scenes where the novel view sits behind or
beside the camera path (e.g. behind a linear drone
flight) — the floaters there are never visible during
training but very much so later when moving in

the 3D viewer. V549b A/B on drone flights showed
positive results, hence available as opt-in. Default
false because for object captures with full orbit

coverage the frustum union encompasses the whole

scene and the feature removes nothing — offered
in Settings under «Floater Reduction» and also
implicitly tested in Q9 Outdoor preset via T44
frustumCullExpansion (Q7 BayesOpt didn't enable
it though, because outdoor sky dome solves the
same problem better).

frustumCullExpansion

(=) noaprosHOCTH

Default: 1.1 Range: 1.0 — 2.0 Defined in:

>~ TEXHWYECKMW
—

NDC margin for 743 frustumCullEnabled. 1.0 would
cut exactly at the image edge, which would trim
wobbly splats near the edge too aggressively. 1.1
=10 % padding beyond the exact camera framing
— gives some tolerance for edge pixels that might
still become visible in a slightly shifted novel view.
Values > 1.2 make the cull practically ineffective
because the expanded frustum encompasses too
much space.
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. NMPOCTbIMU CINOBAMMU

Special filter for drone flights

or linear captures: after training,
splats that were not «seen»

in any camera are deleted.
Optional, switchable on in
Settings. For simple object
captures unnecessary.

. NMPOCTbiIMU CNTOBAMMU

How strictly the above-
mentioned filter clips. 1.1 = a bit
of safety margin to the image
edge. Leave the value.



RADIANCEKIT

Sky Dome (T45-T48)

skyDomeEnabled

(=) noaprosHOCTH

Default: false (initializer + all presets except P9
Outdoor) Range: boolean Defined in:

o~ TEXHWYECKM
—e

V549e feature: before training starts a spherical
point cloud is generated (Fibonacci sphere with

T46 sample points), placed at a radius of 1747
skyDomeRadiusMultiplier x scene_extent around
the scene center, and initialized with the colors from
sky-masked pixels of all training cameras (see 720
skyMaskingEnabled). These sky dome Gaussians

are inserted at the beginning of the Gaussian

buffer and during training «frozen» (position/scale/
rotation gradients = 0, only SH and opacity remain
optimizable). Effect: instead of black «confetti»
areas in the distance, the user sees a real sky

in novel views. The V549e MVP works very well
on drone and landscape scenes; in P9 Outdoor
preset default-on. Leave off for indoor scenes — the
sphere would dangle uselessly outside the room.

skyDomeSampleCount

(Z]) noarosHOCTM

Default: 5 000 Range: 1 000 — 50 000 (typical 2
000 - 10 000) Defined in:

o~ TEXHWYECKM
—e

Number of Fibonacci sphere sample points on the
sky dome sphere. Higher values - denser sky dome
(better at large resolutions and lots of visible sky),
but higher memory consumption. 5 000 is the sweet
spot for 4K renderings; at lower resolutions 2 000-
3 000 suffice. The points are initialized by cosine
distance to each training camera view vector with
the corresponding sky-masked pixels — sample
points whose view cone is seen by no camera

keep a low opacity initial value, but stay unchanged
during training (frozen).
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. NPOCTbiIMMN CITOBAMMU

Enables an artificial «xsky dome»
around the scene. Makes outdoor
captures much nicer: instead

of black blobs at the image

edge, the app shows the real

sky. Mandatory for drone flights
and landscapes, pointless for
interiors.

@ nrocTbiMu cnoBAMK

How dense the artificial sky is.

5 000 points usually suffice.
More = smoother transition from
the distance, but costs some
memory.



RADIANCEKIT

skyDomeRadiusMultiplier

(Z) noaprosHOCTH

Default: 30.0 (initializer + most presets), 59.0 (P9
Outdoor, Q7 BayesOpt optimum) Range: 5.0 —
200.0 Defined in:

= TEXHWYECKMU
—e

Radius of the sky dome sphere relative to the
scene extent (= mean distance between camera
positions). 30 = the sphere has 30x the diameter
of the camera cloud. Too small (< 5) - sky dome
interferes with the scene itself (e.g. a sky dome
splat lands in the foreground); too large (> 100) -
float32 precision loss at the sky dome positions,
which triggers render glitches in the distance. Q7
BayesOpt on Bicycle (Mip-NeRF 360) found 59.0
as scene-specific optimum for outdoor — this
suggests that the default 30.0 is too small for deep
landscapes and that sky dome pixels visibly render
as a «wall» in image-edge regions.

frozenGaussianCount

(=) noaprosHOCTH

Default: O (= no frozen Gaussians) Range: 0 or 1 -
T46 Defined in:

o~ TEXHWYECKM
—e

Number of Gaussians at the start of the buffer
whose position/scale/rotation gradients are zeroed
in the optimizer — they remain spatially rigid over
the entire training. Density control may not clone,
split or prune them. Used for sky dome injection
(see T45 ): when sky dome is on, this field

is automatically set to T46 skyDomeSampleCount.
Manual setting is possible (e.g. to freeze a pre-
placed point cloud from a LiDAR scan), but not
directly accessible in the Ul. Important: the first N
Gaussians in the buffer are always the frozen ones
— the order in the buffer decides, not an explicit
index.
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. NMPOCTbIMU CINOBAMMU

How far away the artificial sky
dome should be. 30 = quite far.
With big landscapes 50—60 is
better (Outdoor preset handles
that automatically). Too small
would be like having blobs right
in front of the lens.

. NPOCTbiIMMN CTOBAMMU

How many splats at the
beginning are fixed and may not
move. Set automatically to the
sky dome count when sky dome
is on. You don’t need to tweak
this yourself.



RADIANCEKIT

Adam + LR Schedule (T49-T55)

adamResetlteration

(=) noaprosHOCTH
Default: O (= disabled) Range: 0 or 100 — Defined
in:

o~ TEXHWYECKM
—e

V430 feature: iteration at which the Adam
optimizer momentum accumulators (m1, m2) are
reset to zero. Bias correction afterwards runs with
(iter - adamResetIteration) instead of iter .
V430 tested reset at 5 000 (after densification
end) - 12.8 % worse loss. Reason: the Adam
momentum that built up during densification carries
information about the typical gradient magnitudes
and accelerates the refinement phase. Throwing it
away costs the first ~500 iterations of refinement
in convergence. Disabled. Stays as CLI flag for
research experiments.

positionLRScheduleEndIlteration

(=) noaposHOCTH

Default: O (initializer = «use maxlterations»), 20
000 ( .full — cosine ends at 20K although
maxlter=35K), 30 000 ( .fullClassicPaper )
Range: 0 or 1 000 - Defined in:

= TEXHWYECKM
—

V431 feature: iteration at which the cosine annealing
curve for position LR reaches its minimum. If O,

this is identical to T1 maxIterations . If >0, the
schedule runs up to this value and stays constant

at T4 positionLearningRateFinal afterwards. This
allows an «extended refinement phase» with
minimal but constant learning rate — refines
positions slowly without a new decay. .full does
this (schedule ends at 20K, training runs to 35K),
V434c/V434d confirmed: 15K and 25K both about
the same, 20K marginally optimal. Used together
with T51 to also modify the non-position LRs in the
extended phase.
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. NPOCTbiIMMN CITOBAMMU

Reset button for the internal
Adam optimizer «memory». Hurt
in tests, stays off.

@ nrocTbiMu cnoBAMK

When the app stops lowering the
position learning rate further.

If lower than the maximum
iteration, the rest runs with a
constant mini rate — this refines
very slowly but very stably. Built
into the Quality preset, you don't
need to tweak.



RADIANCEKIT

extendedPhaseLRDecay

(Z) noaprosHOCTH

Default: 0.0 (= disabled, constant LRs) Range: O or
0.01 - 1.0 Defined in:

>~ TEXHWYECKM
—

V433 feature: minimal multiplier for the non-
position LRs (scale, rotation, opacity, SH) in the
«extended phase» —i.e. after T50 is reached and
position LR is already at T4 . If 0.1, scale/rotation/
opacity/SH are themselves cosine-decayed from 1.0
(= their standard LR) to 0.1x of their standard. If
0.0 (default), they stay constant. V457 tested full
decay (0.0, i.e. decay to zero) against no decay and
found: avg 0.0400 (2 runs), the same loss as V438
without decay. Behavior cleaner with decay but not
measurably better. Hence disabled. Stays in the CLI
as ——nonpos—lr—scale F.

adaptiveDensifyThreshold

(=] noarosHOCTM

Default: false Range: boolean Defined in:

= TEXHWYECKM
—

V440 experimental: when true, the app computes
each densification step the p98 of the current
gradient distribution and uses it as dynamic
threshold (clamped to at least 0.5x of the
configured value from T11 so it doesn't drift

too far). Hypothesis: automatic adaptation to the
current scene phase would make density control
more robust — e.g. stricter pruning at the start,
laxer later, or vice versa. V440 tested and reverted:
catastrophic drop to 63 K Gaussians (mass pruning,
because the p98 in the first iterations is extremely
high and afterwards almost nothing exceeds the
threshold). The fixed threshold is already well
calibrated, dynamic adjustment hurts more than it
helps. Q5 (T77) offers an alternative adaptive logic
via rolling median that avoids the problem.
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In the late refinement phase also
make color and shape learning
rates smaller. Makes training
«more stable» but empirically
not better. Off.

@ nrocTbiMu cnoBAMK

Adaptive version of the densify
threshold. In tests catastrophic
(splat count crashed to 63K). Off.
Q5 has a better variant.
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mergeAfterDensification

(Z) noaprosHOCTH
e eie . . MPOCTbIMU CTOBAMMU
Default: false (initializer), true ( .full ,

.classicBalanced , .fullClassicPaper ) Range: At the end of the splat
boolean Defined in: duplication phase combine
clones that are nearly identical.
—. Reduces data size without visible
=, TEXHWHECKM effect. By default on in the
V438 feature: at the end of the densification Quality preset.

phase (iter T2 ) a one-time merge pass runs that
combines nearby Gaussians with similar scale and
color. Reduces the Gaussian count by typically 5-15
% without visible quality loss. Reason: after intense
cloning, clusters of nearly identical Gaussians arise
that contribute nothing new — merging frees
optimizer capacity for other areas. Default in Classic
Quality presets. Not used under MCMC, because
MCMC through its relocation logic doesn't let such
clusters form in the first place.

densifyPhase2Fromiteration

(=] noarosHOCTM
. @B nrocTbiMM cnoBAMY
Default: O (= disabled) Range: O or 72 — T1

Defined in: Second multiplication round
after a pause. In tests it

=Z TEXHUYECKMU annihilated the splat inventory.

- Off.

V426 experimental: enables a second densification
phase that starts after the refinement pause at

this iteration and runs until T55 . Hypothesis:

after a refinement phase the gradient accumulators
have more stable magnitudes and can more
precisely indicate which regions still need additional
Gaussians. V426 tested and reverted: two-

phase densification fell into 0-Gaussians cascade
failure (combined with V425 refinement pruning it
destroyed the buffer). Disabled. CLI flag available
for experiments.



RADIANCEKIT

densifyPhase2Untillteration

(Z) noaprosHOCTH

Default: 0 Range: 0 or 754 — T1 Defined in:

o~ TEXHWYECKMW
—

End of V426 two-phase densification. Only relevant
when T54 > 0 . Both fields together disabled.

Post-Processing + Apple Al (T56-T60)

postTrainingCompactification

(=) noaprosHOCTH

Default: true (in all production presets), false
( .quickTest , .preview ) Range: boolean Defined
in:

o~ TEXHWYECKMW
—e

V443 feature: after training ends, Gaussians
with sigmoid(opacity) < 0.01 are hard-removed
(they practically don't contribute to the image
anymore). Reduces Gaussian count by typically
58 % and export file size by 55 % without
visible quality loss. On by default in production
presets — the end result should ship as compact
as possible. Off in .quickTest , because a
diagnostic run isn’t exported anyway. Unlike T42
midTrainingCompactificationIterations (V549)
the compactification only happens at the end —
refinement can use all Gaussians until then.
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. NMPOCTbIMU CINOBAMMU

End of the second multiplication
round (see T54). Both off.

. NPOCTbiIMMN CTOBAMMU

Cleanup after training: nearly
invisible splats are removed.
Makes the export file roughly
half as large without quality loss.
Mandatory feature, leave off only
in diagnostic runs.



RADIANCEKIT

metalFXUpscaling

(Z) noaprosHOCTH

Default: false Range: boolean Defined in:

o~ TEXHWYECKMW
—

V444 feature: enables Apple's MetalFX Spatial
Upscaler instead of bilinear interpolation in the

3D viewer output. When training resolution <
viewport size (e.g. training at 0.5x, viewport display
at full resolution), MetalFX can deliver a clearly
sharper image. Changes live in the viewport, no
retraining required. Mutually exclusive with T58
mpsLanczosScaling — MetalFX takes precedence.
Recommendation: enable when the image in the
viewer looks «washed out» compared to expected
detail.

mpsLanczosScaling

(=) noaprosHOCTH

Default: false Range: boolean Defined in:

o~ TEXHWYECKMW
—e

V444 feature: MPSImagelanczosScale for viewport
scaling instead of bilinear interpolation. Lanczos

is a classic Sinc-based resampling method that
delivers significantly sharper results than bilinear
with minimal overhead. Live toggle. Overridden by
T57 when both are on.
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Apple ML-based image
sharpening in the 3D viewer.
Helps when you trained at a
lower resolution and want to
show the result in full screen.
Live toggle, give it a try.

. NMPOCTbIMUN CNOBAMMU

Classic sharpening method for
the 3D viewer (Lanczos). MetalFX
(T57) is ML-based and usually
better; Lanczos is a less
aggressive alternative.
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LD livePreviewlnterval

(Z) noaprosHOCTH
S @B nrocTbiMK cnoBAMY

Default: 50 (initializer and most presets) Range: 0

(off) or 10 — 5 000 Defined in: How often the 3D preview during
training is refreshed. 50 = every

= TEXHUYECKMU 50 iterations. Higher = less often

- = a bit faster, but you see

How often during training the 3D viewer is refreshed progress less often. 0 = no

with the current Gaussians. 50 = every 50 iterations preview (for maximum speed).

a new render in the viewer — enough to observe
progress without slowing training. 0 = viewer is not
updated at all (background training, max speed).
Typical adjustment: under .quickTest drop to 10
(you want to see every step), on long MCMC

runs raise to 500-2000 (update overhead in sum
noticeable).

perceptualLossWeight

(=) noaposHOCTH

Default: 0.0 (= disabled) Range: 0 or 0.001- 0.5

@ nrocTbiMU CIOBAMMU

Defined in: Planned feature that with Al

assistance aims for «natural
=% TEXHUYECKM looking» instead of «pixel-
- accurate». Not yet fully
V444 future feature: weight of a perceptual loss implemented.

term via MPSGraph (VGG-like small network).
Would capture structural and textural similarity

at a higher semantic level than L1+SSIM —

typical in research pipelines where «pixel-perfect»
matters less than «looks realistic». Implementation
pending (code stub present, but forward pass not
implemented). Default 0.0. Stays in the field catalog
for future activation; CLI flag --percep-weight F
reserved.



RADIANCEKIT

MCMC Densification (T61-T73)

densificationStrategy

(=) noaprosHOCTH

Default: .classic (initializer + Classic presets),
.mcmc (all MCMC presets + Scene-Class) Range:
.classic or .mcmc Defined in:

~~ TEXHWYECKMW
—e

Chooses between classic densification (clone/split/
prune, Kerbl et al. 2023) and MCMC densification
(Stochastic Gradient Langevin Dynamics with
relocation, Kheradmand et al. NeurlPS 2024). With

.classic T11-T16 is evaluated, with .mcmc the
T62-T73 . Beware when switching: Classic defaults
and MCMC defaults are completely differently
calibrated — whoever flips the picker in the Expert
View without loading a matching preset risks 1.4.3-
bug-style mass extinction (460 K = 5in one
iteration, because MCMC opacity reg at 0.01 kills
the Classic opacities). Hence the MCMC initializer
defaults are deliberately «soft-washed» (all reg
values 0.0).
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Which algorithm is used to
multiply the splats. Classic =
original method (fast, many
splats). MCMC = newer method
(slower, far fewer splats, but
more compact). The presets
pick the right one. Only switch
yourself if you also load the
matching preset (P5—P7 or P8—
P10).



RADIANCEKIT

mcmcMaxGaussians

(Z) noaprosHOCTH

Default: 150 000 (initializer + .fullMCMC +

.mcmcBalanced ), 100 000 ( .mcmcPreview ), 1
500 000 ( .fullMCMCMip — Mip-Splatting variant
with 10x budget), 119 M ( .renderPreset ), 1.25
M ( .outdoorPreset ), 670 K ( .indoorPreset )
Range: 0 (= «use buffer capacity») or 10 000 - 5
000 000 Defined in:

>~ TEXHWYECKMW
—e

Hard upper bound for the number of Gaussians
under MCMC strategy. The count grows gradually
by T70 mcmcGrowthRate (typically 5 %) per
relocation step up to this cap. V473/V531 found
150 K as sweet spot — above 200 K dilutes

splat quality (too many small redundant Gaussians),
below 100 K leaves the scene under-densified. With
very large scenes (e.g. 1 545-photo drone flight
with 158 K SfM init), 150 K is too low — hence

the 1.4.5 extension T72 mcmcCapMultiplier + 773
mcmcAutoScaleByScene. Q7 BayesOpt found scene-
specific optima between 670 K (Indoor) and 1.25

M (Outdoor). With value 0 the engine uses the full
buffer capacity as cap.

mcmcNoiseScale

(Z]) noarosHOCTM
Default: 0.00005 (5e-5 = paper default) Range:
1e-6 — 1e-3 Defined in:

o~ TEXHWYECKM
—e

Multiplier for the Gaussian noise that in each MCMC
iteration is added to the position of each Gaussian
(SGLD logic). Higher = more exploration (Gaussians
wander more, finding potentially better spots), lower
= more exploitation (Gaussians stay where they're
already good). V467 and V536 confirmed 5e-5 as
optimal — 1e-5/2e-5 too little exploration, 1e-4 too
much (splats diffuse). Cosine-decayed over training
time until T69 mcmcNoiseDecayEnd — at the end

of the decay range noise is effectively 0 and the
Gaussians converge.
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. NMPOCTbIMU CINOBAMMU

Maximum number of splats
under MCMC. 150 000 is the
default and suffices for most
scenes. Outdoor and render
presets (P8, P9) go to 1+ million
for more detail-rich scenes.
Raising can bring detail, costs
memory; lower is more an
emergency brake.

@B nrocTbiMM CnoBAMY

How much random «wobble» the
app allows the splats so they can
find the best spot themselves.
The default value is optimal in
tests. If you crank this up, the
splats get restless.
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mcmcOpacityRegWeight

(Z) noaprosHOCTH
. MPOCTbIMU CTOBAMMU
Default: 0.0 (= disabled in RadianceKit defaults,

paper: 0.01) Range: 0 or 0.001 - 0.05 Defined in: MCMC special regularization.

Off because the other MCMC
= TEXHWYECKMU mechanism (threshold in T68)
-~

already covers this. Leave at 0.

MCMC-specific L1 penalty on opacity. Paper
default 0.01 (pushes unused Gaussians toward
zero, makes them available for relocation). V464b
showed however: without reg it's measurably
better in RadianceKit (Session 28 confirmed).
Reason: the pruning criterion defined with 768
mcmcDeadOpacityThreshold is enough on its own
— an additional L1 penalty also forces valuable
low-opacity Gaussians to die. Hence default 0.
Caution: in the 1.4.3 beta build the initializer default
was mistakenly 0.01, which resulted in the mass
extinction bug (see T61 explanation); since 1.4.4
fixed at 0.0.

mcmcScaleRegWeight

(Z]) nonrosHOCTM
@B nrocTbiMM CnoBAMY
Default: 0.0 (= disabled, paper: 0.01) Range: 0 or

0.001 - 0.05 Defined in: Like T64 but for splat size. Off.

o~ TEXHWYECKM
—e

MCMC-specific L1 penalty on the scale eigenvalues.
Paper default 0.01. V464b: without reg better, same
reasoning as T64. Disabled in all RadianceKit MCMC
presets. Caution as with T64: 1.4.3 bug.
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mcmcRelocationinterval

(Z) noaprosHOCTH

Default: 100 (initializer + all MCMC presets,
paper standard), 155 (P9 Outdoor — Q7 BayesOpt
optimum) Range: 50 — 500 Defined in:

= TEXHWYECKMU
—e

Iteration interval at which MCMC relocates

dead Gaussians (sigmoid(opacity) < T68
mcmcDeadOpacityThreshold) to new positions. V537
tested 50 (too disruptive, loss fluctuates) and 200
(marginally worse, MCMC loses responsiveness).
100 is optimal. Q7 BayesOpt on Bicycle found

155 as scene-specific optimum for outdoor — the
slightly longer intervals give Adam more time to
integrate newly placed Gaussians before the next
reloc event puts them under pressure.

mcmcWarmuplterations

(Z) noaprosHOCTH

Default: 500 Range: 100 - 5 000 Defined in:

>~ TEXHWYECKMW
—

Number of initial iterations during which no MCMC
relocation happens. Only after this warmup does the
reloc logic kick in. Reason: in the first iterations the
opacity values have not yet stabilized — if reloc
started directly, Gaussians would be placed at the
wrong spots and have to be moved again right

away, which would destroy Adam momentum. Paper
default 500. RadianceKit adopts this value because
V464b showed it is robust.
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. NMPOCTbIMU CINOBAMMU

How many iterations between
MCMC moving dead splats
elsewhere. 100 is standard. You
don't need to tweak this yourself
— Outdoor preset already has
the optimal value.

. NMPOCTbIMU CITOBAMMU

How many iterations MCMC is
allowed to first «arrive» before
starting to move splats. 500 is
standard and fits.
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mcmcDeadOpacityThreshold

(Z) noaprosHOCTH

Default: 0.005 (initializer, paper standard), 0.01
( .fulimcMc and all MCMC presets — V535
optimum) Range: 0.001 — 0.05 Defined in:

= TEXHWYECKMU
—e

sigmoid(opacity) threshold below which a Gaussian
counts as «dead» and is eligible for relocation.
V535 found 0.01 as optimal (0.005 marginal, 0.02
worse). Higher = more aggressive reloc (more
Gaussians moved), lower = more cautious. 0.01
corresponds to roughly «0.5 % visual visibility». P10
Indoor uses 0.0142 as optimum via Q7 BayesOpt.

mcmcNoiseDecayEnd

(=) noaprosHOCTH

Default: O (initializer = «no decay»), 160

000 ( .fullMcMC = 80 % of 200K), 96 000

( .mcmcBalanced =80 % of 120K), 40 000

( .mcmcPreview ) Range: 0 or 1000 — Defined in:

>~ TEXHWYECKMW
—

Iteration at which the T63 mcmcNoiseScale noise
is fully damped to zero (cosine decay from iter O
to here). V497¢/V502 found 80 % of maxlterations
optimal — gives MCMC enough exploration time
but leaves the last 20 % to convergence without
noise. 0 = constant noise over all iterations (rarely
sensible, MCMC can't converge then).
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. NMPOCTbIMU CINOBAMMU

Below which transparency a
splat counts as «dead» so MCMC
pushes it elsewhere. 0.01is
optimal in our tests. You don't
need to tweak this yourself.

. NMPOCTbiIMMN CTOBAMMU

When the random «wobbling»
of splats stops. In the MCMC
presets at 80 % of total
iterations — first exploration,
then convergence. Leave the
value.
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mcmcGrowthRate

(Z) noaprosHOCTH

Default: 0.05 (paper standard = 5 %) Range: 0.01 -
0.2 Defined in:

>~ TEXHWYECKM
—

Growth rate of the MCMC population target
per relocation step. The logic: at each reloc
event the target population size is multiplied by

(1 + growthRate) , until T6é2 mcmcMaxGaussians (or
the variant scaled via 772/773) is reached. V512/
V522 found 0.05 as optimal — higher values lead
to too-fast growth (Gaussians are inserted before
Adam momentum can integrate them), lower values
to under-densified scenes at the end.

mcmcSigmoidK

(=) noaposHOCTH

Default: 100.0 Range: 10.0 - 500.0 Defined in:

o~ TEXHWYECKMW
—e

Sigmoid sharpness parameter for the MCMC noise
attenuation. In the SGLD step the per-Gaussian
noise is damped by — high-opacity Gaussians
(whose logit is positive) get exponentially less noise
than low-opacity ones. K = 100 is sharp, meaning
the transition from «full noise» to «no noise»
happens very quickly around opacity 0.5. V484-
V487 found K = 100 optimal — smaller values
(10-50) also let high-opacity Gaussians wobble
(destroys converged Gaussians), larger ones (>
500) make the transition artificially hard and dead
Gaussians don't get moved at all anymore.
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. NMPOCTbIMU CINOBAMMU

How fast the splat count grows
under MCMC. 5 % per step is
optimal. Leave the value.

@ nrocTbiMU CIOBAMMU

Special parameter that
determines how sharply

MCMC distinguishes between
«transparent enough to move»
and «solid, don't touch». The
default is optimal. Don’t tweak.
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mcmcCapMultiplier

(Z) noaprosHOCTH

Default: 3.0 (initializer + .fullMcMC ), 2.0

( .mcmcPreview ), 2.5 ( .mcmcBalanced ), 2.98 (P8
Render), 5.32 (P9 Outdoor), 1.76 (P10 Indoor)
Range: 0 (= disabled) or 1.0 - 10.0 Defined in:

o~ TEXHWYECKM
—e

1.4.5 feature: scene-adaptive cap scaling. When
T73 mcmcAutoScaleByScene is true, the effective
cap is computed as (clamped to buffer capacity).
Background: with large scenes (e.g. 1 545-photo
drone flight > 158 K SfM init) T62 = 150 000 is
too low — density control couldn’t grow at all.
With multiplier 3.0 the cap is scaled to 474 K in
this example (158 K x 3.0). Q7 BayesOpt found
scene-specific optima: outdoor benefits from a high
multiplier (5.32 - ~830 K cap with 156 K bicycle
init), indoor is happy with 1.76 (walls saturate
faster). For the complete resolution of the cap see
the method.

mcmcAutoScaleByScene

(Z) noaprosHOCTH

Default: true (initializer + all MCMC presets)
Range: boolean Defined in:

o~ TEXHWYECKMW
—e

1.4.5 feature: master switch for the scene-aware
cap logic (see T72 +). When false, only T62
mcmcMaxGaussians is used as cap (back to 1.4.4
behavior). On by default because the mass
extinction problems with large scenes from 1.4.3
would otherwise return. Manually disable only when
you explicitly want to set a hard cap — e.g. to train a
150 K variant whose final size is planable.

Mip-Splatting (Q1.5) (T74-T76)
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. NMPOCTbIMU CINOBAMMU

Multiplier that automatically
adapts the splat cap to scene
size. Large scene = more starting
points = higher cap. The default
3x fits for most scenes; Outdoor
preset goes to 5x (large depth
ranges), Indoor to 1.76x (walls
bound things anyway).

@ nrocTbiMu cnoBAMK

Enables automatic adjustment of
the splat cap to scene size. On

by default. Leave off only when
you want exactly a specific splat
count yourself.

Status: Q1.5 was rejected on 2026-05-25 after 14 autonomous iterations +
overnight 1.5M confidence check as «closed no-win» (max A@2x = +0.27 dB,
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original gate required = +1.5 dB mean over 0.5x/2x, FAILS on 0/11 pair scenes). The
fields remain opt-in for research experiments; all production presets have them off.
See verdict: docs/plans/2026-05-25-phase—ql.5-final-verdict.md.

useMipSplatting

(=) noaposHOCTH

Default: false (all production presets), true

( .fullmcMcMip — research sibling) Range: boolean

Defined in:

= TEXHWYECKM
—

Enables Mip-Splatting (Yu et al. CVPR 2024): 3D
smoothing filter + 2D filter + a compensation
that limits per-Gaussian frequency to the Nyquist
bound of the densest training camera sampling
rate. Theoretical goal: eliminate aliasing when
rendering at off-training scales (0.5x or 2x of
training resolution). Enabled in the preprocess
and backward projection shaders, functional
correctness verified in Q1.5-D test. But: the
original acceptance gate (A@1x > +0.3 dB AND
avg(A@0.5x, A@2x) = +1.5 dB) was reached

on none of 11 pair scenes. Maximum observed:
family 750K classic A@2x = +0.270 dB. Outdoor
scenes (Truck, Flowers) even showed worsening
1x and 0.5x. Hypothesis: 3D smoothing competes
with MCMC relocation at high Gs. Field remains
for future multi-scale re-eval with correct Mip-
NeRF-360 methodology (see O3 backlog in the
benchmark path).

. NMPOCTbIMUN CNOBAMMU

Aliasing filter from a 2024 paper.
Theoretically great, practically it
brought nothing in our tests and
sometimes even hurt. Remains
available for tinkerers, but we
don’t recommend it. Leave off.
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mipSmoothing3DScale

(Z) noaprosHOCTH

Default: 0.2 (paper default) Range: 0.05 - 1.0
Defined in:

>~ TEXHWYECKM
—

3D smoothing scale parameter (Yu et al. §3.3,
paper default 0.2). Larger = more world-space
smoothing per Gaussian (= more anti-aliasing but
also more blur at the default scale), smaller =
sharper but more aliasing-prone. Only consulted
when T74 useMipSplatting = true. Not further
optimized in Q1.5 tests — the A/B gate already lost
with the paper default 0.2, further sweeps would be
pointless.

mipFilter2DVariance

(=) noaposHOCTH

Default: 0.3 (= exactly the V242 legacy behavior)
Range: 0.1 - 1.0 Defined in:

o~ TEXHWYECKMW
—e

2D Mip filter variance added to the X_2D diagonal
(variance directly, not squared). 0.3 is exactly the
V242 legacy value that was hardcoded in the kernel
before Mip-Splatting. When 774 useMipSplatting =
false, the kernel ignores this value completely and
writes the hardcoded 0.3 — so that the baseline
cannot regress (Codex round 1 S3-1 guarantee).
When, the value set here is used. Stays in the field
catalog for Mip sweeps.

naBa 6 — KoHpurypauma obyveHuns

. NMPOCTbIMU CINOBAMMU

. If you haven't enabled Mip,
irrelevant.

@ nrocTbiMU CIOBAMMU

Further Mip-Splatting parameter.
With Mip off: irrelevant.
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Adaptive Densification (Q5) (T77-T79)

adaptiveDensification

(=) noaprosHOCTH

Default: false Range: boolean Defined in:

o~ TEXHWYECKM
—e

Q5 feature: rolling-median tracker as alternative
to the fixed T11 densifyGradThreshold. When
true, in every densify step the current threshold
is overwritten with median(last N avgGrad
samples) x T79 adaptiveDensifyMultiplier.N =
T78 adaptiveWindow . Stricter than V440 p98 (the
catastrophic 63 K pruning trap), median + 2x sits
around the p70-p80 of the gradient distribution in
steady state. Qb5 tests: alone FAIL 0/3 scenes, but
together with Q6 (see T80/T81) PASS 1/3 scenes —
the Q5+Q6 bundle passed on 2026-05-25 as opt-
in and is enabled via CLI --adaptive-densify . Q6
is the «carrier» of the quality gain, Q5 contributes
more to stability.

adaptiveWindow

(Z) noaprosHOCTH

Default: 1 000 Range: 100 — 10 000 Defined in:

>~ TEXHWYECKMW
—e

Rolling median window in densification events (NOT
iterations — each 713 densifyInterval step yields
one sample). Default 1 000 — with that means the
last 100 000 training iterations contribute to the
median, so typically the entire training history up

to here. Early phase (before T78 samples): tracker
returns nil - fallback to fixed threshold T11 . Only
relevant when.
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. NPOCTbiIMMN CITOBAMMU

Self-learning densify threshold.
Instead of a fixed sensitivity
setting, the app adapts to the
scene. On its own not better

in tests, but together with the
curriculum from Q6 yes. Either
both on or both off.

. NMPOCTbIMUN CNOBAMMU

How many old densify steps feed
into the median for T77. Default
1000 is good. Only relevant when
Q5 adaptive is on.
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adaptiveDensifyMultiplier

(Z) noaprosHOCTH

Default: 2.0 Range: 1.0 — 4.0 Defined in:

o~ TEXHWYECKMW
—

Multiplier on the rolling median for the adaptive
threshold. Default 2.0 corresponds to roughly p70-
p80 of the typical gradient distribution. Lower =
more aggressive growth (more clones), higher =
stricter (fewer clones). Q5 tests in range 1.5-3.0 —
2.0 best default. Only relevant when.

Curriculum (Q6) (T80-T81)

curriculumResolutionRamp

(Z) noaprosHOCTH

Default: false Range: boolean Defined in:

>~ TEXHWYECKMW
—

Q6 feature: training resolution starts at 0.5x and
switches at T50 positionLRScheduleEndIteration /
2 (or T1 maxIterations / 2, if T50 is not

set) to T22 trainingRenderScale. Uses the resize/
restoreImageBuffers infrastructure developed in
Q1.5.1. Overrides T23 resolutionWarmupScale when
enabled. Q6 passed as «carrier of the quality gain»
in the Q5+Q6 bundle (see T77) — the gradual

resolution increase gives the app time to find coarse

geometry at lower resolution before moving on to
fine detail work. Via CLI: ——curriculum-resolution.
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. NMPOCTbIMU CINOBAMMU

Factor for T77/T78. Default 2.0 =
stricter than the typical median.
Don't tweak.

@B nrocTbiMu cnoBAMY

«First coarse, then fine» for
the training resolution. Half
resolution in the first half, then
full resolution. Helps in certain
scenes, not in others — best to
enable together with T81.
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curriculumSHProgression

(Z) noaprosHOCTH

Default: false Range: boolean Defined in:

o~ TEXHWYECKMW
—

Q6 feature: overrides 721
shDegreeUpgradeIterations with [maxIter/4,
maxIter/2, maxIterx3/41, distributing SH upgrades
evenly across training time instead of front-

loading them. Hypothesis: stable geometry is
established before color detail explosion, which
places the view-direction-dependent gloss effects
more precisely. Q5+Q6 together PASS 1/3 scenes,
Q6 as carrier of the gain (Q5 alone FAIL). Via CLI:

——curriculum-sh .

Static Presets (TP1-TP9)
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. NMPOCTbIMU CINOBAMMU

«First shape, then color» — the
gloss effects are unlocked only
late in training, so the splats first
find their position and size. Can
be enabled together with T80;
alone it doesn't bring quite as
much.

Only the structural differences from the initializer default here. The full marketing
description of the eleven Ul presets P1-P11 is in Chapter 7.

TP1 .preview

(=) noaprosHOCTH

Diagnostic/preview preset for systems > 10 GB
RAM. Overrides vs. initializer: - 30 000 - 5 000
- 15000 -» 3 500 (70 % of maxlter) - 1.6e-6 -
1.6e-5 (10x higher, less aggressive decay) -,,,, each
2x (V176) - 3 000 - 100 000 (effectively off, V172:
reset destroys short trainings) - [1K, 2K, 3K] =
[1K, 2K] (V182: degree 3 doesn't converge in 2K
iter) -1.0 > 0.5

. NMPOCTbIMUN CNOBAMMU

any initial assessment of a newly
imported image series — 2—-3
min wait, after which the result is
enough for a binary «is a Quality
run worth it?».
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TP2 .full

(Z) noaprosHOCTH

Production Quality Classic. Overrides: - 30 000 -
35 000 (V550: 40K tests Truck overtraining +10.7
% Gs at -1.3 % L1) - 15 000 - 5 000 (V310
sweet spot, V338 7K worse) - All LRs 2x (V188) -
1.6e-6 > 1.6e-5 (V45 10x) - 2e-6 = 1.1e-6 (V335)
-100 - 200 (V112) - 0.005 - 0.001 (V393) - 3
000 - 100 000 (V194 disabled, V421 confirmed) -
[1K, 2K, 3K] = [2K, 5K, 8Kl (V228 delayed) -

0.0 = 0.9995 (V546 HTGS, 14 % improvement) - 50

(unchanged, V546) - false - true (V438) - 0 - 20
000 (V431) - true (V443, already initializer default
for .full)

TP3 .fullClassicPaper

(=) noaposHOCTH

Q1.5-A test sibling of TP2, paper-faithful Classic.
Overrides vs. TP2: - 35 000 - 30 000 (paper
standard) - 5 000 - 15 000 (paper: 50 % of
maxlter) - 1.6e-5 - 1.6e-6 (paper default) -,, back
to paper defaults (0.05, 0.005, 0.001) - 1.1e-6 -
2e-7 (calibrated for ~1-2M Gs on Bicycle) - 200 >
100 (paper) - 0.001 - 0.005 (paper default) - 100
000 - 3 000 (paper §5.2, risky — can trigger V194
regression) - 0.9995 - 0.0 (paper has no decay) -
20 000 = 30 000 (cosine runs to 100 % of maxlter)

naBa 6 — KoHpurypauma obyveHuns
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any standard photo capture
(object, small room, sculpture)
with < 500 images. The 14 % loss
improvement announced in V546
vs V438 was confirmed as 3-trial
average on Horse Full.

@B nrocTbiMu cnoBAMY

Q1.5 research experiments that
need paper-magnitude Gaussian
budgets (1-2 M) for Mip-
Splatting tests. After the Q1.5
«closed no-win» verdict the
preset remains accessible for
advanced users but is not
production-recommended.
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TP4 . fullMCMC

(Z) noaprosHOCTH

Production Quality MCMC. Overrides vs. initializer: -
30 000 -» 200 000 (V534, MCMC needs 5x more
iter than Classic) - 15 000 - 160 000 (V504b 80

% of maxlter) - 1.6e-6 - 1.6e-5 - LR schedule

like TP2 (all 2x) - 0.2 = 0.05 (V521b/V534:

MCMC needs stronger L1 signal) - [1K, 2K, 3K]

- [2K, 5K, 8K] - .classic = .mcmc -150 000
(already in initializer, confirmed in preset) - be-5
(V467/V536 optimal) - 0.005 = 0.01 (V535 optimal)
-0 - 160 000 (80 % of maxlter, V497c/V502) - 3.0
(already in initializer) - true (already in initializer) -
3 000 - 200 000 (effectively off, MCMC uses reloc
instead of reset)

TP5 . fullMCMCMip

(Z) noaprosHOCTH

Q1.5-D test sibling of TP4, with Mip-Splatting +

paper-magnitude MCMC budget. Overrides vs. TP4:

« mcmcMaxGaussians 150 000 - 1 500 000 (10x,
paper magnitude)

- useMipSplatting false - true (Mip on)

TP6 .classicBalanced

(Z]) nonrosHOCTM

Mid-tier Classic. Overrides vs. TP2: - 35 000 - 20
000 (V149: 20K = 30K at 33 % less time) - 20 000
- 0 (cosine runs to maxlter = 20K, no extended
phase)
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@B nrocTbiMK cnoBAMY

Web delivery, object captures
with detail aspirations, drone
flights (although then P9
Outdoor is even better). 71 %
fewer Gaussians than Classic at
comparable L1.

@B nrocTbiMu cnoBAMY

All other fields identical to

TP4. Q1.5 D-PASS on Bicycle
2026-05-24 (breaks 12-iter
multi-scale FAIL streak). Q1.5
final verdict 2026-05-25 still
closed-no-win — Mip-Splatting
gain not reproducible across 11
pair scenes. Preset remains opt-
in.

@B nrocTbiMu cnoBAMY

Standard cases with shorter wait
time. V149 identified as sweet
spot.



RADIANCEKIT

TP7 .mcmcPreview

(Z) noaprosHOCTH

MCMC diagnostic. Overrides vs. TP4: - 200 000
- 60 000 (V494b) - 160 000 -» 48 000 (80 %)
- 150 000 - 100 000 (V473b) - 160 000 - 40
000 (V494b) - 3.0 » 2.0 (1.4.5: Preview = lighter
scaling)

TP8 .mcmcBalanced

(Z) noaprosHOCTH

Mid-tier MCMC. Overrides vs. TP4: - 200 000 -
120 000 (V518) - 160 000 - 96 000 (80 %) - 160
000 - 96 000 (80 %) - 3.0 = 2.5 (between Preview
2.0 and Full 3.0)

TP9 .quickTest

(=) noaprosHOCTH

Pure functional test. Overrides vs. initializer: - 30
000 » 1000 -15 000 - 500 - 2e-6 - 4e-6
(calibrated for 0.25x resolution) - 100 - 50 - 3 000
- 100 000 (off, since way too short) - 1.0 - 0.25

Method:
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@B nrocTbiMK cnoBAMY

Quickly see an MCMC result to
judge whether TP4 or a Scene-
Class preset is worth it.

@ nrocTbiMU CIOBAMMU

MCMC without the full 200K run.
~120 K iterations are a good
compromise between quality and
wait time.

@B nrocTbiMK cnoBAMY

Sanity check «does training even
start sensibly?». Duration <30 s
on M3 Ultra. Guaranteed to look
mushy.

Signature: public func resolveMcmcMaxGaussians(initialPointCount: Int,

bufferCapacity: Int) -> Int Defined in:

TECHNICAL Single source of truth for the question «how many Gaussians can
MCMC be allowed to grow to?» Computed from three inputs: the configured T62
mcmcMaxGaussians (with mass extinction floor 150 000 if 0), the (number of SfM init
points) and the (preallocated Gaussian buffer size). Logic:

1. base = T62 > 0 ? T62: 150_000 (the mass extinction floor protects against initializer

default bugs like the 1.4.3 mass extinction incident)

2. If T73 mcmcAutoScaleByScene && initialPointCount > 0 && T72 mcmcCapMultiplier

> 0:

« scaled = max(base, ceil(initialPointCount x T72)) else

3. If bufferCapacity > 0 : return min(scaled, bufferCapacity)

4. Else return scaled
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Example: Bicycle (Mip-NeRF 360, 194 photo frames) - SfM init ~156 K points,

T62 = 150 000 , T72 = 5.32 ,, buffer capacity 8 M. Resolved cap = min(8M, max (150K,
ceil(156K x 5.32))) = min(8M, 830K) = 830 K. That is the effective growth cap the
MCMC relocation logic adheres to.

9 Computes the actual maximum splat count under MCMC. Takes your setting, looks
at how many points your scene starts with, and scales by the Multiplier , if automatic
adaptation is on. So the cap adapts to the scene instead of forcing the same value for
a tiny and a huge scene. You don't have to call the method yourself — the training uses
it internally.

Which field for what? (Cheat Sheet)

Goal

Fields to tweak

More detail in the
distance

More detail overall
(Classic)

Reduce floaters in
drone flights

Nice sky in
outdoor scenes

Smaller export file

Faster training

Better highlights

Keep Mac
responsive

Live preview more
often

Smoother
transitions in
shadows

Keep interiors
compact

T62 mcmcMaxGaussians up, T72 mcmcCapMultiplier 5+

T1 maxIterations up (< 40K), T2 densifyUntilIteration <14
% of T1

T43 frustumCullEnabled on, T20 skyMaskingEnabled on,
T45 skyDomeEnabled on

T45 skyDomeEnabled on, T47 skyDomeRadiusMultiplier 30-60

Strategy .mcmc (T61), T56 postTrainingCompactification on,
T62 mcmcMaxGaussians < 200K

T22 trainingRenderScale 0.5, T1 maxIterations halved — but
not both!

T21 shDegreeUpgradelterations with [2K, 5K, 8K1 (no early
front-load), MCMC + 200K iter
T25 throttleDelayMs 5-10 (costs ~15 % training time)

T59 livePreviewInterval down to 10-20

T17 ssimWeight slightly up (0.15-0.25), but not above 0.3

P10 Indoor preset (, 772 = 1.76)
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Dangerous Fields

These fields can, with misconfiguration, lead to OOM, app crash, mass extinction of
Gaussians, or unusable benchmark data. Handle with care:

« T11 densifyGradThreshold — halving can create 2-4x as many Gaussians, quickly
blowing up GPU memory. Also note: must match the 722 trainingRenderScale (1.0x
- 1e-6, 0.5x - 2e-6, 0.25x - 4e-06).

« T72 mcmcCapMultiplier — with large scenes with > 200 K SfM init points and a
multiplier > 5 a resolved cap of millions of Gaussians arises. On 36 GB RAM Macs
OOM is possible. Outdoor preset 5.32 works only because Mip-NeRF 360 Bicycle has
156 K init points - 830 K cap.

« T39 testViewIndices — manually setting can make the benchmark unusable (all
indices > N - no holdouts). Let the —-benchmark flag set it.

« T64 mcmcOpacityRegWeight and T65 mcmcScaleRegWeight — In 1.4.3 beta set to 0.01,
which led to mass extinction (460 K = 5 Gaussians in one iteration). Since 1.4.4
pinned at 0.0, but manually increasing can reproduce the issue.

« T15 opacityResetInterval — if not 100 000+ (effectively off) and the training is
shorter than 10 000 iterations, the reset destroys convergence. .preview therefore
has it at 100 000 despite maxIterations = 5 000.

« T54/T55 densifyPhase2x — two-phase densification ended in tests in a 0-Gaussians
cascade. Leave both at 0.

« T74 useMipSplatting — Q1.5 closed-no-win 2026-05-25, can even worsen PSNR on
some outdoor scenes. Default off, opt-in only for research.

If a field is on this list and you want to change it, first back up your current preset
(export as JSON) and consider whether you can reproducibly measure the result —
otherwise you won't know afterwards whether you brought about an improvement or a
worsening.
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FNMABA

'naBa 7 — BcTpoeHHble NnpeaycTaHOBKU
KaJvyecTBa

Presets
CAPTURE CLASS
Drona | Aarla
F0° Walkaround

50" Walkaround (High Datall)

HYBRID

PucyHok 27. Cekuums Presets co BceMu YyeTbipbMs pa3BEPHYTbiMu rpynnamum — CAPTURE

CLASS (4 npenyctaHoBku: Drone/Aerial, 360° Walkaround, 360° Walkaround (High Detail),

Photo/Object), CLASSIC (5 npenycrtaHoBok: Quick/Preview/Balanced/Quality/Ultra Detail),

MCMC (3 npeaycraHoBku, nometka «No threshold tuning»), HYBRID (1 npenycraHoBka:
Balanced (Hybrid))

4YTO BMAHO HA U3OBPAXEHUM Cekunsa Presets B IHCnekTope, BCe YeTbipe rpynnbl pas-
BEPHYTbl. CAPTURE CLASS c 4yeTblpbMs KypaTOPCKMMUK NpeaycTaHoBKaMn ans pearnb-
Horo maTtepuana (Drone [/ Aerial, 360° Walkaround, 360° Walkaround (High Detail),
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Photo / Object) — aTo ocHOBHas rpynna u eauHCTBEHHas BUOMMas B pexnmMme HOBUYKaA.
CLASSIC c Quick (1K utepauuit), Preview (5K ntepauuit, akTUBHbI BbI6op ¢ rony6oi
ranoykoint), Balanced (20K utepauymin), Quality (35K ntepaunit) n Ultra Detail (35K
ntepaumin). MCMC c nopgsaronoskoM «No threshold tuning» — MCMC He HyxpaeTcs
B nopore Densify-Until: Preview (60K ntepauwnin, 100K Gaussians), Balanced (120K,
150K), Quality (200K, 150K). HYBRID c npeanycTtaHoBkol Balanced (Hybrid) (20K nte-
paunit, 150K Gaussians). HuxHas cTpoka aencteuii: Save..., Export..., Import...

MpepycTaHoBKa — 3TO NOAroToBfeHHas KoHpUrypauma onga obyyeHms. RadianceKit
NMoCcTaBNSIeTCA C TPMHAALUATbIO BCTPOEHHbIMU NpeayCcTaHOBKaMM B YETbIPEX rpynnax:
yeTblpe Capture-Class-npegyctaHoBku (P9-P12) — KypaTopckue, BbiIBEpeHHbIe rna-
30M Ha peaslbHOM MaTepuasne cooblecTBa peLenTbl a8 peanbHbIX BUOOB CbEMKMU
(opoH, 360°-06x0a, $oTO-06bEKT), M OCHOBHAA OCb C Bepcun v1.6 —, NaTb Knaccuye-
cKkux npenyctaHoBok (P1-P5: Quick/Preview/Balanced/Quality/Ultra Detail), Tpu MCMC-
npegyctaHoBku (P6-P8) n ogHa rnbpuaHas npegycrtaHoBka (P13), koTopas o6beguHs-
et ctpaTteruu Classic u MCMC. lMNpexHune «Scene-Class»-npenycTtaHoBku (Render/3D,
Outdoor, Indoor, HacTpoeHHble B dase Q7 HallecoBCKOM onNTUMM3aLMeN Ha cleHax Mip-
NeRF-360 1 NeRF-Blender) 6binn y6paHbl B v1.6 Kak BUAMMas rpynna — BbIBEPEHHbIN
rna3oM Ha peanbHoM MaTepuane Capture-Class Tenepb 0OCHOBHas OCb; HACTPOEHHbIE B
Q7 KOHOUrypaumm coxpaHsoTcs TONbKO BHyTpeHHe. Bbl BbibupaeTe npegycTaHOBKN B
©okoBoM naHenu B pasgene Presets nnn B pexunme HoBMYKa nNpu umnopTe. KHONKK  +
OTKpPbIBAIOT Ananorn ansg cosgaHns co6CcTBeHHbIX NPeaycTaHOBOK PAaoM — TpMHaauaTh
BCTPOEHHbIX yAannuTb HeMNb3s, HO X MOXHO Ay6nupoBaTh.

B pexunme akcnepTa NpeaycTaHOBKM CrpyrnnMpoBaHbl Mo BUAY CbEMKU U cTpaTerum
(Capture Class [/ Classic /| MCMC [ Hybrid). LLlen4yok no 3anmMcu 3anmcbiBaeT COXPaHEH-
HYI0 KOHUTrypaLno oby4yeHns B TeKyll,ee cCoCcTosHNE. 3TO HEe CHUMOK — eC/ln 3aTeM

Bbl MOKPYTUTE NON3YHKN, COCTOSSHUE M3MEHMUTCH, a caMa NpeaycTaHoBKa ocTaHeTcs 6e3
M3MEeHEeHMN; LBeTHasa noackaska nokaxet «modified».

Kakas npenycTaHoBKka NnoaxoAuT B KaKoM cflyyae, 3aBUCUT B OCHOBHOM OT TUMa CLEeHbI
1 o6opynoBaHna. Tpu TabauLbl B KOHLLE r1aBbl 3TO CYMMUPYIOT.
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| P1— Quick
9 roEe

MHcnekTop = cekuusa Presets - rpynna «Classic»
- 3anmcb «Quick». UUID-cyddpukc ..001 .

o~ TEXHWYECKM
—e

OnarHoctnyeckas npegycrtaHoBka ¢ 1 000 nte-
paunit, knaccuyeckasa (aganTuBHasg) cTpateruns
Densification u MmacwTab paspelieHna TPEHNPOBKMK
0.25x% (BxogHoe naobpaxeHne ymeHbluaeTcs go 25
% nepen TpeHnpoBkoi). He npegHasHaveHa gns
BblAa4M CLUEHbI, a N1Lb ans 6bICTporo onpeneneHns
TOro, NPoSABAAET NM yCcTaHOBKa (Mo3bl kKamep, 06-
Nako ToYekK, cepus n3obpaxxeHuin) BoobLle Kakoe-
nnbo oCcMbICNIeHHOE ABUXEHME B 3HaYeHuax loss.
Ha M3 Ultra o6bi4HO MeHee 30 cekyHA Ha 50—

200 nsobpaxeHuax. Manoe paspelleHne cKpbiBaeT
peanbHOE Ka4yecTBO N306paXKeHns, Ho yaep>XXneaet
pacxof namMaTu KU 3aTpaTbl HA PEHOEPUHT 04YeHb
HM3KMMU. Tak)Ke aBToOMaTMU4Yeckn BbibMpaeTca Kak
3Ha4YeHKre No yMOJIYaHUIo NpK NepBOM 3anycke, ec-
nn cuctema nmeet meHee 10 'b O3V.

| P2 —Preview (Classic)

9 roe

MHcnekTop - cekuud Presets - rpynna «Classic»
- 3anucbk «Preview». UUID-cydpPukc ..002 .

>~ TEXHWYECKMW
—

5 000 utepaunn Classic Densification, maclitab
pa3petueHns 0.5x, yaBoeHHble KO3PPULIMEHTbI 0Oy~
YeHMs No cpaBHEHUO co cTaHaapToM. Densification
(clone + split) akTnBHa nepeble 2 500 UTepaumi,
3aTeM TONbKO pruning. NpegycTaHoBKa No ymon4ya-
Huto ons cuctem ¢ = 10 'b O3Y. Ha M3 Ultra o6biy-
HO oT 90 cekyHA A0 3 MUHYT ang cueHbl 3 200
n3obpaxeHuin. [laét npurogHoe npeacTaBneHne o
reoMeTpun 1 Nosax KamMmep, HO TEKCTYPbl 3aMETHO
Msirkne — o6onTn Mmacwtad 0.5x npu ganbHenLlen
TpeHunposke ¢ P3 nnu P4 Hanpamyto He nonyymTcs,
MOCKO/NbKY KO3ddULMEeHTbl 06yvyeHna oTkannbpoea-
Hbl MO, NOIOBUHHOE pa3peLleHne.

[naBa 7 — BCTpoeHHble NpefyCcTaHOBKM KavyecTBa

@ nrocTbiMu cnoBAMK

BbICTPbIN TECT PAaGOTOCNOCOGHO-
CTW. 3arpyxaeTe n3obpaxeHus,
XOETe 0KOS0 MOIMUHYThI, CMOT-
puTe, NOSBNAETCS NU rpybbIN
KOHTYP cLeHbl. Ecnu n3obpaxe-
HVe B MPOCMOTPE BbIMMAAUT Kak
pa3MmbiToe NSTHO — 3TO HOpP-
ManbHO, TaK U OOMXHO 6bITb.
Ecnu >xe BUAHbI TONbKO TEMHblE
TOYKWN UNU COBEPLLUEHHO MUCKa-
XEHHas dopMa, cKopee BCEro,
HeBepHbI Mo3bl KaMep (CM. rna-
By 9). lng pesynbTaTa, KOTOPbIM
MOXHO OeNnnTbcs, BaM noTpeby-
eTcd MUHUMYM P2 unun P3.

. NMPOCTbIMMU CNTOBAMMU

CtaHpgapT ong «6bICTPO B3rNg-
HYTb». ECNK Bbl TONTbKO YTO UM-
nopTUpoOBann HoBble N306paXxe-
HWS U XOTUTE YBUOETb, BOCCTa-
HaBNMBAETCH NN CLeHa B MPUH-
umne, aTo NPaBUbHbINA YPOBEHb.
MopoxpaTb 2—3 MUHYTbI, MO-
TOM MOXHO MNOKPYTUTb B 3D-
NPOCMOTpPE N OUEHUTb, CTOUT

NV BKNaablBaTbCs B AaNbHEN-
LMe NPOroHbl TPEHMPOBKU. TONb-
KO Korpga pe3ynbTaT MpeBbio yXXe
BbIFNAOUT XOPOLLO, UMEET CMbICN
nepexoguTb K Balanced nnu
Quality.
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| P3 —Balanced (Classic)
9 roEe

MHcnekTop = cekuusa Presets - rpynna «Classic»
- 3anucb «Balanced». UUID-cydodukc ..005 .

o~ TEXHWYECKM
—e

20 000 ntepaumm Classic Densification Ha nonHoOM
pas3peweHnn. Densification ngét nepebie 15 000
uTepauun, HaynmHasa ¢ utepaumm 3 000 ¢ NHTep-
Banom densify 100. OMnupnyeckm «sweet spot»

M3 3a0KYMEHTUPOBAHHbBIX TOPEHNUPOBOYHbIX ceccuii:

npwu knaccuveckom Densification Ha Horse Full u
Truck L1 loss cTtabunusupyetcs Mexay mtepaumsmm
18 000 1 22 000, 6onee ponrag TPEHNPOBKA HE
NPUHOCUT CYLLECTBEHHOIO YyYLIEHNS OTHOCUTENb-
Ho Quality (P4). Ha M3 Ultra o6bi4Ho 30-60 cekyHp,
Ha 200 n3obpaxeHunax, 5—-8 MnHyT Ha 1 000+ n306-
paXkeHnsx.

| P4 — Quality (Classic)
o roe

MHcnekTop = cekuusa Presets - rpynna «Classic»
- 3anucb «Quality». UUID-cydodukc ..003 .

= TEXHWYECKMWU
—e

35 000 untepauunit Classic Densification ¢ V546
«Opacity Decay» (HTGS, Eurographics 2025): no-
crne Ka)joro umkna densify npo3payHocTb BCex
cyuwecTByowmx Gaussians yMHoXaeTcsl Ha Koad-
durumeHT < 1.0, YTO HagEXHO yaanaeT cTaBlMe
HeakKTMBHbIMUM NpuM pruning Gaussians N TeM caMbIiM
0aéT Ha 14 % ny4ywuii L1 loss npu ToM Xe Konn4ye-
CTBE UTepaLuii, YeM KJlacCUYeCKni NporoH Ha 35
000. SSIM-loss Bk/OYEH ( ssimWeight=0.05 ). Ha
M3 Ultra 06bI4HO 2—4 MUHYTbI Ha 200 n3obpaxe-
Huax. docTturaet ¢puHanbHoro L1 = 0.023 Ha NeRF-
Blender (Lego, Chair, Drums) — ny4wnit Classic-
BapuaHT 13 560+ 3a00KYMEHTUPOBAHHbIX 3KCNepun-
MeHTOB. [NpumMmedaHune: Tpebyetca ~3-5 b namatu

GPU; Ha cuctemax ¢ 8 'b 6esonacHbIin Bbibop — P3.

[naBa 7 — BCTpoeHHble NpefyCcTaHOBKM KavyecTBa

@ nrocTbiMu cnoBAMK

«Xopowwnin koMnpoMucc». bonb-
LUMHCTBO CLLeH C 3TUM YXe Bbl-
rnapgaTt xopouwo, 6e3 Heobxoau-
MOCTW XaaTb Yac. Ecnu Bbl XoTU-
Te roe-HMbyab NokasaTb KOHeY-
HbI pe3ynbTaT (couceTn, Be6-
CanT, OeMo One KnuMeHTa), Ya-
CTO 3TOr0 A0CTAaTO4YHO. TOMbKO
Korga HY>XHO NpubnnxaTbes K
splat-mogenu unu Hy>xHbl getTanu
TEKCTYpPbl MOBEPXHOCTU, UMEET
CMbICN nepexonuTb K P4 Quality
unu P7 MCMC.

@ nrocTbiMu cnoBAMK

JTy4wnn KnaccnMYecKnn BapnaHT.
[aéT YETKYIO TEKCTYPY M TOHKYIO
reoMeTputo, 0CO6eHHO Npu CKa-
Hax 06beKTOB (CKynbnTypa, cTyn,
Ba3a). OgHaKo Ha 60MbLWKX YNNY-
HbIX CLLeHaxX UM KOMHaTax pas-
Huua c Balanced egBa 3aMeTHa
— TaM nepexog K MCMC-npeg-
ycTaHoBke (P6—P8) unu Capture-
Class-npepgycTtaHoBke (P9—P12)
onpaBaaH 6onblle, YeM nepexon,
¢ P3 Ha P4. KTo xoueT abco-
NIOTHOFO MaKCMMyMa ceMencTBa
Classic, 6epét P5 Ultra Detail.
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| P5 — Ultra Detail (Classic)
9 roEe

MHcnekTop = cekuusa Presets - rpynna «Classic»
- 3anucb «Ultra Detail». UUID-cydpdukec ..008 .

o~ TEXHWYECKM
—e

Okono 35 000 utepauum Classic Densification

— nobegutenb held-out-nporoHa MaTpuLbl Kavye-
ctBa (2026-06-10). Ha Bcex TpPEX NpOoTeCTUpPOBaH-
HbIX cueHax Mip-NeRF-360 Ultra Detail o6xogut
BCTPOEeHHYto npenycTtaHoBky MCMC «Quality» (P8)
npu conoctaBuMoM BpemeHun wall-clock npumepHo
Ha +0.94 dB PSNR. TeM caMbIM 3TO CUNbHEN-

was Quality-npepyctaHoeka rpynnbl Classic n ca-
MbIl pe3kuin Classic-BapuaHT, KOTOPbIN NocTaBngaeT
RadianceKit. Ha M3 Ultra 06bl4HO B TeX XXe BPpeMeH-
HbIX paMkax, 4To n P4 Quality (2-5 MuHyT Ha 200
n3obpaxxeHnsax), Ho TpebyeT HeMHOro 6onblue na-
MaTn GPU; Ha cuctemax ¢ 8 I'b 6e3onacHbIin BbiIGop
— P3.

| P6 —Preview (MCMC)
9 rge

MHcnekTop - cekuusa Presets - rpynna «MCMC»
- 3anucob «Preview». UUID-cydoukc ..006 .

o~ TEXHWYECKM
—e

60 000 utepaumt MCMC Densification (3DGS-
MCMC, NeurlPS 2024) c orpaHunyeHunem 100 000
Gaussians. MCMC 3aMeHsIeT 3BpPUCTUYECKYIO NOrn-
Ky clone/split MapkoBckoi Lenbio MoHTe-Kapno gns
rnepepacrnonoxeHus: MépTeble Gaussians nepeme-
LLatoTCcoa Yepes BbIGOPKY rMyOUH CO CrinaXxXuBaHUeM
CUrMOMOO0N, YTO OAET KOHTPONNMPYEMOE U BOCNPO-
n3Boanmoe konmyecteso Gaussians. OrpaHunyeHne
XXECTKO OorpaHmnyMBaeT MakcumMyMm Ha 100K — aTo
3KOHOMMUT NaMsaTb U BpeMsl peHOEPUHra, HO CTOUT
petanusaumn. Ha M3 Ultra o6bi4HO 5—-8 MUHYT Ha
200 n3obpaxeHusx. MNogxoanT Kak «TecT paboTo-
cnocobHocTh MCMC» — noMoraeT OLUeHUTb, UMeeT
nn cMmbicn nepexog ¢ Classic Ha MCMC, npexpe
YyeM BKJ1agbiBaTb Oonblle BpeMeHn B P7 nnu P8.

[naBa 7 — BCTpoeHHble NpefyCcTaHOBKM KavyecTBa

@ nrocTbiMu cnoBAMK

CaMbIv pe3kui ypoBeHb Classic
1 held-out-nobegntenb Hawmnx
TeCTOB KayecTBa: Ha peainb-

HbIX CLLeHax NpPMMepHOo Ha ae-
unben nyywe MCMC-BapuaHTa
«Quality» — npu conoctaBUMOM
BPEeMeHU oXunaaHusa. Ecnu Bam
HY>XHa MaKcuMMarnbHas getannsa-
LMs NpU NPOBEPEHHOM Kiaccu-
yeckoM Densification u pocTta-
TOYHO NnamMsaTn GPU, aTo nepBbi
BblOOP. ECNM NamMaTu He XxBaTaeT
VNN HY>XEH KaK MOXXHO MEHbLLINM
dann akcrnopTa, ocTaBanTeCh Ha
P4 Quality unn MCMC-npegycTa-
HOBKe.

@ nrocTbiMu cnoBamy

Kak P2 Preview, Ho c 6onee
HoBbIM MeTogoM MCMC. YacTo
DaéT 6onee KOMMakTHble, 60-
flee paBHOMEPHO pacnpenenéx-
Hble splat-o6naka, yeM Classic-
BapuaHT. 115 NepBoM OLEHKMU
CLeHbl 5—8 MUHYT 06bIYHO gOCTa-
TOYHO. Ecnun pesynbTaT NpeBbio
HpaBUTCS, CNegyoLWmnM Warom
6ynet P7 (Balanced) nnu cpasy
P8 (Quality MCMC).



RADIANCEKIT

| P7 —Balanced (MCMC)
9 roEe

MHcnekTop - cekuusa Presets - rpynna «MCMC»
- 3anucb «Balanced». UUID-cydodukc ..007 .

o~ TEXHWYECKM
—e

120 000 ntepaunin MCMC c orpaHuyeHunem 150
000 Gaussians. CpegHuii yposeHb MCMC — noyTu
durHanbHoe Yncno Gaussians kak y P8 Quality,

HO Tonbko 60 % nTepauui. SMnupudeckn L1 loss

B 3a,0KYMEHTMPOBAHHbIX TPEHNUPOBOYHbIX CECCUAX
coctaBnget 0.026-0.028 Ha Horse Full, no cpas-
HeHuto ¢ P8 ¢ 0.0246 — To eCcTb NPUMEPHO Ha

7 % Bblllie, HO NOJIOBUHA BPEMEHU oXuaaHus. Ha
M3 Ultra 06bi4HO 8-15 MUHYT Ha 200 nsobpa>keHn-
ax. Micnonb3yeT npoueaypy, MaclwTabupytoulyo ad-
dekTmBHOE orpaHnyeHne Gaussians rno nNJOTHOCTH
Toyek BxogHoro obnaka SfM (cm. T75 B rnase 6).

| P8 — Quality (MCMC)
o roe

MHcnekTop - cekuusa Presets - rpynna «MCMC»
- 3anucb «Quality». UUID-cydpodukc ..004 .

= TEXHWYECKMWU
—e

200 000 utepaumin MCMC c orpaHnyeHmnem 150
000 Gaussians, SSIM loss 0.05, cnap, wyma MCMC
no 80 % utepaumin. Jlyqywmni single-run L1 8 560+
akcnepuMeHTax: 0.0238 Ha Horse Full, cpegHee no
3 nporoHam 0.0246 (no cpaBHeHuto ¢ P4 0.0230
Ha Tol Xe cueHe). MCMC pgaét Ha 71 % MeHb-

we Gaussians (150K npotne ~524K) — peluatoLnia
dakTop, ecnu pesynbraT NNaHUPYETCS AOCTaBNATb
B BeO, MOCKO/IbKY MeHbllee 061ako AaET 3aMETHO
MeHbLUMe dpalinbl aKcnopTa. BpemMa TpeHMPOoBKN Ha
M3 Ultra 06bi4HO 20-35 MUHYT Ha 200 naobpaxe-
HUAX; Ha Habopax n3 1 000+ n3obpaxxeHnit ckopee
1-2 vyaca. Jlyywuin Bbibop, Korga Tpebyetca Makcu-
MaflbHOe Ka4yeCcTBO M306paxeHunsa Npu MUMHUMarb-
HOM MTOrOBOM pasmMepe.

[naBa 7 — BCTpoeHHble NpefyCcTaHOBKM KavyecTBa

@ nrocTbiMu cnoBAMK

MCMC ¢ npunnyHom rny6uHom
netanusaunmn, Ho 6e3 onnTenb-
HOro rnosiHoro nporoHa P8. Ang
60NbLIMHCTBA CLLEH 3TOro AocTa-
TOYHO, 0CO6EHHO KOrga xo4yetcs
ynoXxutb MCMC-nporoH B o6e-
OEeHHbIV nepepbiB. ECNv namMaTu
BNPUTbLIK (HaNp. Ha npoLeccopax
M Tonbko ¢ 16 ['b), ocTaBanTech
3pecb — P8 TpebyeT 60nblue na-
matn GPU.

@ nrocTbiMu cnoBAMK

Jlyqywnn MCMC-BapuaHT. fa-

€T 0YeHb YNCTble, KOMMNAKTHbIE
splat-o6naka — npeaneH, korga
pe3ynbTaT no3gHee niaHupyeTcs
BCTpaunBaTbhb kKak 3D-NpocMoTp-
WMK B Be6 MnNn oTnpasBnaTb ¢pan-
NIoM (dann MeHblue, YeM y P4
Quality, npu conoctaBuMOM on-
TUYECKOM KayecTBe). Ho HYy)XXHO
TeprneHne — Ha 6onblNX 3axBa-
Tax kgaTb 6onblue Yaca. MNnaHu-
pynTe 3TO CKopee Kak NporoH
«Ha HOYb».
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< Presets

& CAPTURE CLASS
¥ Curated real-world examples

, Drona | Aerial
b
60" Walkaroumnd
360" Walkaround (High Datall)
Pnoto | Oblact

CLASSIC

MCMC

HYBRID

PucyHok 28. pynna CAPTURE CLASS, pa3BEépHyTasi CO BCEMU YETbIPbMS KypPaTopCKUMMU
npeaycraHoBKamu /18 peasibHoro matepuana — Drone / Aerial (MCMC, 40K ntepauui, Cap
1,5 M), 360° Walkaround (MCMC, 40K, Cap 1,5 M), 360° Walkaround (High Detail) (Hybrid,
40K, Cap 1,5 M, opt-in) n Photo / Object (Hybrid, 40K, Cap 1,5 M). 9Ta rpynna cTouT B
camMoM BepXy v eANHCTBEHHas BUANMAas B PEXUME HOBUYKA.

4YTO BUAHO HA UBOBPAXEHUU HCnekTop ¢ pa3BepHyTon rpynnon CAPTURE CLASS —
OCHOBHOW Fpynmnow NnpeaycTaHOBOK ¢ Bepcum v1.6, eAMHCTBEHHOM 0ToOpaXkaeMoli B
pexunme HoBMYKa. Kaxaaa 3anncb — 9TO BbIBEPEHHbIN rNa3oM Ha peanlbHOM MaTe-
puane coobuiecTBa peuenT AN KOHKPETHOro Bnaga CbeéMku (apoH, 360°-o06xoa, dpoTo-
061bekT), a He 3HaYeHne, ONTUMU3NPOBAHHOE Mo, akageMnYecknii TeCToBbIN Habop.

Bbi6op LLEeNYKOM 3anncCbiBaeT COXPaHEHHYIO KOHOUIypaLnio obyyeHns B Tekyllee co-
CTOSIHUE.



RADIANCEKIT

| P9 —Drone | Aerial
9 roe

MHcnekTop - cekuus Presets - rpynna «Capture
Class» = 3anucb «Drone [ Aerial». UUID-cydodukc
..010 .

= TEXHWYECKMW
—e

Capture-Class-npegycTtaHoBka a1 BO34YLLUHbIX U
OPOHOBbLIX OPBUT BOKPYT 34aHMA U naHawadToB.
MCMC-Densifier, 40 000 utepauuin, Cap 1,5 MnH
Gaussians, SSIM loss 0.5 nntoc edge-aware-tepm
0.1. Pewatownm aBngetcsa wrpad 3a aHN30TPONMUIO C
BecomM 0.003 npu nopore COOTHOLLEHUA 6 — «yOUi-
La crnaretTu» nNpoTMB TUMUYHbIX UTTOBUAHbIX apTe-
$akToB, KOTOpble NOPOXaaeT APOHOBbLIA MaTepuann.
MpoBepeHo Ha peanbHoM DJI-4K-nonéTte gpoHa Hapg,
BMagykoMm Pensford (mpoBepeHo rnasoMm, He TONbKO
MEeTpPUYeCcKn).

| P10 — 360° Walkaround
o roE

MHcnekTop - cekuus Presets - rpynna «Capture
Class» = 3anucb «360° Walkaround». UUID-cyd-
dukc ..011 .

o~ TEXHWYECKM
—e

Capture-Class-npegycTtaHoBka gna sugeo 360°-06-
xopa. MCMC-Densifier, 40 000 utepauuinn, Cap 1,5
MNH Gaussians, SSIM loss 0.5 nnioc edge-aware-
TepM 0.1, MArkuiA WwTpad 3a aHM30Tponuto (Bec
0.001 npu nopore cooTHoweHus 15). Macka noaen
1 Macka Heba akTMBHbI. OTa NpeaycTaHOBKa OXM-
naeT 360°-equirect-Bnaeo, KOTOPOe BHYTPEHHE MNe-
penpoeuunpyeTcs B NepcrnekTUBHbIE KPOMbl WMPU-
HoW okono 90° nepepn HavyanoM TPeHUPOBKK. Mpo-
BepeHo Ha 8K-360°-o06xopax ¢ selfie-stick (cueHa
Monument, NpoBepeHO rnasom).

[naBa 7 — BCTpoeHHble NpefyCcTaHOBKM KavyecTBa

@ nrocTbiMu cnoBAMK

[0ns CbEMOK C BO3gyXa — MONETHI
OPOHa BOKPYT 30aHU, Had NnaHa-
wadToMm, Boonb pacaga. Mouw-
HbIM WTPad 3a aHU3OTPOMNMUIO
ybupaeTt nrnosmgHble n cnaret-
Tn-o06pas3Hble apTedaKkTbl, KOTO-
pble OXOTHO MOpPOXaaeT APOHO-
BbI MaTepuan. Ecnu Ball Ma-
Tepuan CHAT C 3eMNu, nyyue
noponaét Photo / Object nnum
Classic-npegycTaHoBKa.

@ nrocTbiMu cnoBAMK

Onsa snpeo 360°-06xoQa — Bbl
npoxogute ¢ 360°-kamMepou unu
selfie-stick no koMHaTe nnu Bo-
Kpyr o6bekTa. RadianceKit cam
pa3buBaeT chepuyeckyto naHo-
paMy Ha o6bl4YHble paKypCbl 1
MacKUpyeT NPOXoXnX U HeGo.
[ng MakcMManbHOM pe3KoCTH Ha
TOM Xe MaTepuane nonpobymn-
Te OOMNONHUTENbHO BapuaHT High
Detail (P11).



RADIANCEKIT

I P11 —360° Walkaround (High Detail)
9 roe

MHcnekTop - cekuus Presets - rpynna «Capture
Class» = 3anucb «360° Walkaround (High Detail) ».
UUID-cyddpumke ..013 (opt-in).

= TEXHWYECKMW
—e

Opt-in-Capture-Class-npegyctaHoBka ana BUaeo
360°-06x00a ¢ MakcuMarbHOM geTtanmsaumnen.
Hybrid-Densifier (knaccuyeckue clone/split no abs-
rpagnenty + MCMC-wym + relocation), 40 000
ntepauun, Cap 1,5 mnH Gaussians, wtpad 3a aHu-
3oTponuto 0.0015 npu nopore CooTHoLIeHUS 15,
SSIM loss 0.2 n edge-aware-tepMm 0 — 3aduk-
cuUpoBaHHbIl «r50»-screen-split-peuenT. Ha 360°-
MaTepuane oH 06xoanT cTaHgapTHyto MCMC-npea-
ycTaHoBKYy «360° Walkaround» (P10) no PSNR,
LPIPS 1 BugMMoMy KOHPETTU, 1 3TO MPUMEPHO Npu
TpeTn ymcna cnnatoB. Co3HaTeNbHO CTOUT opt-in
psgoM co cTaHgapTHoM 360-npenycTaHOBKOM, Noka
He NPOBepPeHO Ha BonbleM Yncne CUeH.

| P12 — Photo [ Object
o roe

MHcnekTop - cekuus Presets = rpynna «Capture
Class» - 3anucb «Photo [/ Object». UUID-cyddukc
w012 .

>~ TEXHWYECKMW
—

Capture-Class-npegyctaHoBka ans opbut Bokpyr
0b6bekTa 13 pe3kux otaenbHbix doTorpaduin (He
Buaeo). Hybrid-t1-Densifier (c relocation), 40 000
ntepaumn, Cap 1,5 mnH Gaussians, SSIM loss 0.5
nntoc edge-aware-tepm 0.1, MArkui wtpad 3a aHuU-
3oTponuto (Bec 0.001 npu Nnopore COOTHOLIEHUS
15), Opacity Decay 0.9995 kaxngble 50 nutepauui,
6e3 mMackupoBaHus. NpoBepeHo Ha 163 BbICOKO-
pa3pelléHHbix 41-MP-¢poTorpadpusax ckenerta (npo-
BepeHo rnasom). Hebonblioe Yncno BMAOB (Npu-
MepHo o 600) ocTaércsa Npu 3TOM HMXKeE nopora
konnanca Hybrid.

[naBa 7 — BCTpoeHHble NpefyCcTaHOBKM KavyecTBa

@ nrocTbiMu cnoBAMK

bonee pe3kasa anbTepHaTuBa
cTaHOapTHon 360-npeaycTaHoB-
ke (P10): 6onblie getanen, MeHb-
e KOHGEeTTU, 3aMEeTHO MeHbLLNNI
¢dann. Co3HaTelbHO CTOUT psi-
[0M, a He 3aMeHsaeT eé — noka
NOATBEPXAEHO Ha rOPCTKE CL,EH.
Ecnu Baw 360°-06x0/, CHAT Yun-
CTO, Nonpob6ynTe CHavyana aTy
npenycTaHOBKY U CPaBHUTE pe-
3ynbTaT ¢ P10.

. NMPOCTbIMUN CNOBAMMU

[0ns cbEMOK 06bekTa U3 pes-
KWUX OTOenbHbIX poTorpadpuim —
Bbl 06X04MTeE CKYNbMATYpPY, MO-
Oenb, NPOAYKT C KaMepon u ge-
naete poTtorpadumu, a He BUe0.
be3 MackMpoBaHuMs, MOTOMY 4YTO
y pe3kux potorpadpumin o6biYHO
YMCTbIA GOH. NS BUOEO0-UCTOY-
HMKOB BMECTO 3TOro BO3bMUTE
360°- unu Drone-npegycTaHoOB-
Ky.



RADIANCEKIT [naBa 7 — BCTpoeHHble NpefyCcTaHOBKM KavyecTBa

| P13 — C6anaHcupoBaHHbI (TM6pUAHDbIIA)

9 roe

MHcnekTop - cekuusa Presets - rpynna «mvbpung-
HbI» = 3anucb «CbanaHcupoBaHHbIi (MTMbpua- CUIbHbIV MepBbIi BbIGOP A8

HbI)». UUID-cyddurKe ..009 . duHanbHoro pesynbrara: 60-
nee peskas fetanvsauus, Yem

y MCMC-npefnycTaHOBOK, Npwn

@ nrocTbiMu cnoBAMK

—e
>, TEXHUHECKU CTOMb Xe KOMMNakKTHOM danne u
20 000 uTtepauuit c rnbpuaHon ctpaternei ynnor- 3a Aonio BpemeHu oby4eHns P8.
. o | |t Ecnn Yy BaC eCTb BpeM4 TOJIbKO
HeHWs: Knaccuyeckunin clone/split no rpagueHTy B
pa3Melaet EMKOCTb TaM, rAe oHa Hy>KHa GYHKL MK HUW OMH U3 Capture-Knaccos siB-
notepb, wymMm MCMC SGLD npogonxaet nccnego- HO HE MOAXOAWT, Ha4HUTEe OTClo-
.. . . Kn nyeckue n TaHOB-
BaHUWe, a MEpTBble Gaussians nepepacnpenenstor- Aa. Knaccuteckue npepycraHo
KW OCTaloTCqa nydlie gnga 6bICprIX
CS BMECTO TOro, YTObbl TEPATLCH MPU OTCEYEHUN. TecTos, a Capture-Class-npe-
Opacity Decay (V546) sameHsieT cbpocbl Henpo- ycTaHoBKu (P9—P12) — nepBbli
3payHocTy; WwTpad 3a aHmsoTponuio (Bec 0.001, BbIGOP, KOrAa Balwa cueHa ABHO

COOTBEeTCTBYET OAHOMY U3 3TUX

NMopor cooTHOoLeHMs 15) AepPXUT UrnoBUaHbIe cra- BII0B ChEMKHL.

Tbl Nof4 KOHTposieM. OrpaHndeHmne Gaussians Mac-
wtabupyeTcsa co cueHol (basa 150K, scene-aware
x3.0). NMpoBepeHO Ha NATU CLLEeHax NPOTUB YMCTOro
MCMC npu ToM Xxe btogxeTte: B cpegHem +0.45 dB
PSNR npu Ha 20-30 % MeHblueM 4Yucne Gaussians
(stonehenge +1.23, family +0.82, garden +0.47 dB).
Ha M3 Ultra 06bi4HO 5-10 MUHYT Ha 200 n3obpa-
XEHUSNX.




RADIANCEKIT

[naBa 7 — BCTpoeHHble NpefyCcTaHOBKM KavyecTBa

Kakas npepycraHoBKa Korga?

CueHapwuii

MepBblN TecT

OCHOBHOW NPOroH

TecT paboTtocnocobHo-
CTUW HOBbIX M306pPaXXeHN,
<30c

OpbuTta BOKpyr ob6bek-
Ta 13 Pe3KMX OTOEeNbHbIX
doTorpadui

CkaH ogHoro obbekTa
(Bnpgeo), < 500 doTorpa-
dun

Bupeo 360°-06xona

BosgywHas [ gpoHoBas
opbuTa, naHgwadT

Beb6-pocTaBka (Manas,
KOMMaKTHas)

Pe3kasg foetanusaums 3a
KOPOTKOE BpeMs, KOM-
NMakTHbIA 9KCMOPT

MakcumManbHasa getann-
3aumsg, ctpaterusa Classic

MeyaTb, MapKETUHT, Nof-
Haa geTanusaums

P1 Quick

P2 Preview

P2 Preview

P6 Preview MCMC

P6 Preview MCMC

P2

P2 nnn P6

P3 nnun P6

P3 unun P6

P12 Photo [ Object

P4 Quality nnu P8 Quality
MCMC

P10 360° Walkaround
(pe3ko: P11 High Detail)

P9 Drone [ Aerial

P8 Quality MCMC (Han-
MeHbLUMA dann npu NoaHOM
KayecTBe)

P13 C6anaHCUpOBaHHbDbIN
(TM6pugHbIiA)

P5 Ultra Detail

P4 Quality (Classic) unn P5
Ultra Detail



RADIANCEKIT

bbicTpoe cpaBHeHUe

[naBa 7 — BCTpoeHHble NpefyCcTaHOBKM KavyecTBa

Mpep- CTtpa- UTep. Makc. Mac- TunnyHoe Bpemsa (200 Q-Sweep
ycTa- Terus Gs wTab n3obp., M3 Ultra)
HOB- peHaepa
Ka
P1Quick Classic 1000 oo 0.25x ~30c -
P2 Preview Classic 5000 oo 0.5x 2-3 MUWH —
P3 BalancedClassic20 000 oo 1.0x 30-60c —
P4 Quality Classic35 000 oo 1.0x 2—-4 MUH V546
HTGS
P5Ultra Classic ~35 0o 1.0x 2-5 MUH Matrix
Detail 000 A+0.94
dB
P6 Preview MCMC 60 000 100 1.0x 5-8 MUH —
MCMC K
P7 BalancedMCMC 120 150 1.0x 8-15 MUH —
MCMC 000 K
P8 Quality MCMC 200 150 1.0x 20-35 MUH V544a
MCMC 000 K
P9 Drone/ MCMC40 000 1.5 1.0x 10-25 MuH nas/
Aerial M Viadukt
P10 360° MCMC40 000 1.5 1.0x 10-25 MuH nas/
Walkaround M Monument
P11360° 'm- 40000 1.5 1.0x 10-25 MuH nas
Walkaround 6pua- M (opt-
(High HbIN in)
Detail)
P12 Photo/ Tun- 40000 1.5 1.0x 10-25 MuH nas/
Object  6pua- M Cke-
HbIN net
P13Cba- TIu- 20000 150 1.0x 5-10 MuUH Matrix
naH- 6pua- K A+0.45
cu- HbIN dB
poBaH-
HbIN
(rmbpua-

Hbli1)



RADIANCEKIT [naBa 7 — BCTpoeHHble NpefyCcTaHOBKM KavyecTBa

Monb3oBaTenbckue NpeaycTaHOBKU

Yepes KHOMKy Save... B cekuunmn Presets (11 B rnaBe 2) Bbl COXpaHSeTe TEKYLLYIO
KOHPUrypaunto obyyeHnsa kak CobCTBEHHYO NpeaycTaHoOBKY. [Monb3oBaTenbckune npea-
YCTaHOBKM He aBnstoTcs «Built-in» 1 MoryT 6biTb NepenMeHoBaHbl, 3KCMOPTUPOBaHbI (B
JSON), nepepnaHbl nepeTacknBaHneM, oybnmpoBaHbl 1 yaaneHbl. TpUHaAULaTb BCTPOEH-
HbIX NpeaycTaHoBoK P1-P13 ocTatoTca HETPOHYTbIMU KHOMKOW yaaneHums.

MpaBuno 6onblioro nanbua: Ecnuv Bbl MeHsieTe YTO-TO B NMpPeayCTaHOBKE, YTO 3aX0-
yeTcs Yaule — Sky-Dome on, 6onee Bbicokuin Bec SSIM ong KOHKPETHOro Knacca
CLLEHDI, UHblEe KONTMYeCTBa UTepaLnii — TO COXPaHUTE STOT BapMaHT Kak COOCTBEHHYIO
npeaycTaHoBKy. Tak B CneayoLLnii NPporoH Bbl cpasy 6yaeTe 3HaTb, YTO 3TO KOHPUrY-
pauma, oTK/TIOHAOLW,AaCcs OT CTaHAaPTHOM.



RADIANCEKIT [naBa 7 — BCTpoeHHble NpefyCcTaHOBKM KavyecTBa

FNMABA

'naBa 8 — ®opmaTtbl 3KCMnopTa

Simple|| Expert

Unlock Full Version

Choose Export Format

istory

60527T211321Z.ply

@ Export PLY (3DGS Standard)

PucyHok 30. CeTka ¢opmaToB aKkcriopTa B peasibHOM BpeMeHu rnocie 5K-utepalmoHHoOro

06y4yeHns Ha bykeTe LjBETOB — BCE LUECTb KapPTOYEK C AUHAMUYECKUM PACYETOM pasmepa

(PLY 742 KB BbibpaHo, SPZ 74 KB, gITF 708 KB, .splat 96 KB, Orbit Video ~Zero KB, Web
Viewer 133 KB), uctopus akcropToB CripaBa C y>Xe CoxXpaHEHHbIM PLY

Y10 BUAHO Ha nsobpaxkeHun (2 991 Gaussians, SH-cTteneHb 3, CUHTETUUECKUN
6ykeT u3 Blender kak yncTbii no IP TecToBbIi Habop): PasMepbl Nof, Kaxkaou



RADIANCEKIT nasa 8 — ®opmaTbl akcnopTa

KapTo4ykoM dopMaTa pacCUYMTbIBaAOTCS B peasibHOM BPEMEHU U3 TeKyLLero KonimnyecTsa
Gaussians 1 HaknagHbIX pacxogoB ¢popmMaTa — He 3allnTbl XECTKO. M3 2 991 Gaussians
(SH-cTeneHb 3) nony4vaetca 742 KB PLY, 74 KB SPZ (npuMepHO B ~10x MeHblle 3a CYET
kBaHTOBaHus), 708 KB gITF (c pacwmpeHmemM KHR_gaussian_splatting, NO3TOMYy npak-
TU4eckn akBMBaneHTHo PLY), 96 KB .splat (cxxaTtbih dopmaT 24 6ariTa Ha Gaussian).
Orbit Video nokasbiBaeT «~Zero KB», NoTOMY 4TO pa3Mep U3BeCTeH TOMNbKO nocne
MP4-koauposaHusa. Web Viewer (133 KB) ynakoBbiBaeT aBTOHOMHbI HTML-dain co
BCTpoeHHbIM WebGL- npocMOTpLMKOM U cxXaTbiMu splat-gaHHbIMKM — Gonblue, YeM Un-
CTbIN .splat, n3-3a HaknagHbIX pacxo40B Ha NPOCMOTPLMK. IcTopusa 3KCnopToB crnpaga
nepevyncnseT yxe BbiNoNHeHHbIN PLY-akcnopT («training_20260527T211321Z.ply, 743
KB, 23:13») co 3Ha4ykoM dopmaTa u genctemem Reveal-in-Finder.

3aKkoH4YeHHoe oby4yeHune OaeT obnako Gaussians — Habop M3 HECKONIbKUX COTEH TbiCAY
nnn munnnoHoB 3D-pacnpeneneHnin Faycca, KOTopble BMeCcTe BOCCTaHaBIMBALOT CLie-
Hy. RadianceKit ymeeT gecsaTblo cnocobamm 3anmcaTtb 370 06/1aKko Ha guck. LecTb

M3 HUX — 3TO YncTble 3D-dpopmaTbl gaHHbIX (PLY, Compressed PLY, SPZ, SOG,

glTF, .splat), oonH ynakoBbiBaeT o6nako BMecTe ¢ rotoBbiIM HTML-npocMoTpLmkom
(Web Viewer), ogunH oTpucoBbiBaeT MP4-¢ainn no opbuTtanbHON TPaeKTopUn KaMepbl
(Orbit Video), a oBa He akCNOpPTUPYIOT coaepxxmmoe Gaussian, a TONbKO pes3ynbraT
SfM (no3bl kamep 1 rpyboe 06n1ako Toyek) AN MOBTOPHOMO MCMOMb30BaHUA B APYrnx
KOHBenepax obyyeHus (transforms.json + COLMAP Workspace).

Kakoit popmMaTt nogxoamnT B KaKoM cllyvae, 3aBUCUT OT Lenun. [ng apxmBnpoBaHus
NOJIHbIX JaHHbIX 6e3 noTepu kayecTBa 6epétcs PLY. [lng Be6-NpOCMOTPLIMKOB Ha COb-
CTBEHHOW CTpaHuLLEe 06bl4HO gocTaTo4HO .splat nnu ectpoeHHoro Web Viewer. Ecnn
dann ponxeH 6bITb MUHMMarbHbIM, CTOUT 6paTb SPZ nnn SOG. [1nga NnoBTOPHOro
ncnonb3oBaHua pesynbtata SfM B Nerfstudio, Postshot nnn Brush npaeunbHbie nyTn —
transforms.json 1 COLMAP Workspace.

Bce dyHKUMKN aKcnopTa HaxoOaTca B MeHIo «Export», a Takxe B pexunme HoBUYKaA

Ha nocregHeM Lare Mactepa. bonbWwWMHCTBO GOPMaTOB NOTHOCTbIO COBMECTUMbI C
rnecoyHuLen n paboTtatoT B Bepcun anga App Store. Tonbko SOG TpebyeT BHELLHEro
OunHapHoro ¢anna ( cwebp ), KOTOPbIA He 0693aTeNbHO NpUCYTCTBYEeT B cbopke ana App
Store — nogpobHocTU cM. B E4.



RADIANCEKIT

| E1—PLY (.ply)
o roE

Ctpoka MeHto = Export - 3D Formats - Export
PLY... (3E). Pexxum HOoBMYKaA: war macTepa Export -
KapToyka dopmaTa «PLY». Paamep: o6b14HO 100 %
(onopHoe 3HayeHKe). CoBMecTUMO c: SuperSplat,
PolyCam, Bce 3DGS-npoCMOTPLLUKN.

>~ TEXHWYECKMW
—

PLY — kaHOHWYecKMin popMaT XpaHeHnsa ang

3D Gaussian Splatting. RadianceKit sanucbiBaet
0BOUYHbIN little-endian ¢ain co cTaHpapTU3Npo-
BaHHoOW packnagkon ceocte 3DGS: Ha oauH
Gaussian — TPEXKOMMOHEHTHAasa no3nuus, Tpu
HOpManu Bcerga paeHbl Hynto, Tpn DC-SH-Ko-
appuumeHTa ( f_dc_0..2 ) onsa 6asoBoro RGB-
uBeTa, ganee 0o 45 pononHUTeNbHbIX SH-K03ad-
dunumeHToB ( f_rest_0..44 ) B TPAHCMOHMPOBAH-
HOM channel-major-pacnonoxeHumn, onpenenéHHoOM
cTaTbén Kerbl 2023 (cHayvana Bce KoapdULMEHTbI
kaHana R, satem Bce G, 3aTeM Bce B), 3a koTopbiMu
cnepytoT logit-Henpo3pa4yHoCTb (Cbipble 3HAaYEHUS
0o curmomgpbl), Tpu log-space-macwtaba 1 kBaTep-
HMOH NOBOpPOTa WXyz. MakcuMarnbHas aKCNopTUpy-
eMast SH-cTeneHb orpaHM4YNBaeTCd MUHUMYMOM U3
noxxenaHusa nosb3oBaTena U peanbHO 06y4YeHHOM
cTeneHu; no ymonyaHuio — 3 (45 rest-koappuum-
eHToB). Mepepn 3anucbio pasMep Nosie3HoOn Harpys-
KW paccuunTbiBaeTca B 64-6MTHOM L,EN0YNCIEHHOM
BMAe, YTobbl NoiMaTb NepenosiHeHNe Ha aKcTpe-
ManbHO 6onblinx obnakax. ®ann nuweTca atoMap-
HO, YTO Ha 60/blUMX 06nakax KPaTKOBPEMEHHO 3a-
HMMaeT yaBOEeHHbI 06bEM Ancka.

nasa 8 — ®opmaTbl akcnopTa

@ nrocTbiMu cnoBAMK

9T0 «OpUTrMHanNbHbIN pann». Ca-
MbIl GonbLLON dalin, caMas Bbl-
cokasi COBMeCTUMOCTb, 6€3 no-
Tepb. ECN He 3HaeTe, Kakon
dopmart bpaTtb, 6epute PLY —

OH OTKpPbIBAaeTCs NOYTH B Nto6OM
3DGS- nHcTpyMeHTe. Ong 1 Mun-
NMoHa Gaussians ato ot 200 g0
800 MbB B 3aBucMMoOCTH OT SH-
cTteneHu. Ecnu dann ctaHoBUTCS
CNULWKOM 60MbLINM, NOCMOTPUTE
Ha E2 (compressed PLY) nnn E3
(SPZ).



RADIANCEKIT

| E2 —Compressed PLY (.ply)
o roEe

Ctpoka MeHto = Export - 3D Formats - Export
Compressed PLY.... PexxumM HOBMYKa: KapTouka dop-
MaTa «Compressed PLY». Paamep: npum. 10-20 %
oT PLY (5-10-kpaTHOe cxaTne). CoBMeCTUMO C:
SuperSplat, pemxok PlayCanvas, Beb6- npocMoTp-
LMKN.

= TEXHWYECKMU
—

BapwuaHT PlayCanvas ¢opmaTa PLY ¢ chunked-
KBaHTOBaHMeM. Gaussians rpynnupytoTcs B YaHKK
no 256. Ha yaHK — min/max-rpaHuLbl o149 no3unLunu,
MaclTaba 1 uBeTa XpaHATCs oTAeNbHO B 3arosloB-
Ke; oToenbHble Gaussians CCblflaloTCs Ha CBOW 3Ha-
YeHUsI OTHOCUTENIbHO 3TUX FPaHUL, N CXXMMaOTCs B
32 6uTa: nosuuma 1 MacwTtab ¢ ynakoskoi 11-10-11
OuT, NoBOpOoT — Kak «Smallest-Three»-KBaTepHMOH
2-10-10-10 6uT, upeTr — 8-8-8-8 RGBA. Bbicluve
SH-k03pdNLMEHTbI KBaHTYIOTCA C BCero 8 buta-
MW Ha KOMMNOHeHTY ( shCoeffCount * 3 uchar Ha
Gaussian). Cam ¢opmarT Bcé ewwé — ASCIl-3arono-
BOK PLY 1 nostomy B npuHumune sanuaupyetcs PLY-
MHCTPYMEHTaMU, HO vertex-properties o6baBNAOTCS
nonsMm uint . SH-cteneHb No ymon4anuio — 0
(HeT rest-koadPMUMEHTOB), YTOObI MaKCMMMN3NPO-
BaTb cXXaTue — 6onee BbicOkne SH-cTeneHn MoXxHo
BblOpaThb ABHO.

nasa 8 — ®opmaTbl akcnopTa

@ nrocTbiMu cnoBAMK

OKOHOMSILLNIA MECTO BapuaHT
PLY. COBMeCTMMOCTb C ABUXKa-
MW Takas Xe, Kak y 06bI4YHOro
PLY, HO B 5—10 pa3 MeHblLLe.
SuperSplat n PlayCanvas yntatoTt
ero HaTuBHo. [1ns Be6-A0CTaBKM
noYTW BCeraga nyyie, 4eM o6blYy-
HbI PLY. MoTeps KayecTBa M3-3a
KBaHTOBAHMS 06bIYHO BU3yanlbHO
He3aMeTHa, ecnu cueHa He co-
OEepPXUT 3KCTPEMabHO BbICOKO-
YaCTOTHbIX geTanen.



RADIANCEKIT

| E3 —SPZ (.spz)
o roEe

Ctpoka MeHto = Export - 3D Formats - Export
SPZ.... PeXxnm HoBMYKa: KapTo4vka popmaTta «SPZ».
Pasmep: npum. 10 % o1 PLY (Ha 90 % MeHbLue).
CoBmecTtumo c: Niantic Scaniverse, Niantic Spatial
Fields, MetalSplatter.

>~ TEXHWYECKMW
—

®opmaT SPZ v2 ot Niantic. NMo3uuun ynakoBaHbl
Kak 24-6uTHbii fixed-point (4TO paéT paspelle-
Hue okono 0.25 MM), MacwTabbl — Kak 8-6uTHoe
KBaHTOBaHWe B NIOrapMPpmMmM4eCcKoM NpoCcTpaHCTBE,
NOBOPOTbl — Kak 8-6UTHbIN Smallest-Three (B v2
XPaHUTCA TONbKO XyZ, W BbIBOOUTCS B AeKoaepe n3
HOPMbI KBaTE€pPHMOHA), HENPO3PaYHOCTU — KaK CUT-
MOWAUPOBaHHble 8-6MTHble 3HavyeHud. DC SH xpa-

HMUTCA NO creumnanbHol SPZ-dopmMyne ynakoBku (dc_

raw * 0.15 % 255 + 0.5 * 255), BbicluMe SH-nono-
cbl — 5 6utamu (nonoca 1) nnun 4 6utamm (Nonocobl
2-3) Ha KoadPULUMEHT. Becb ynakoBaHHbIM ABONY-
HbIl 61106 3aTeM CXXMMaeTCs CTaHAAPTHbIM gzip
(RFC 1952), yTo maéT gzip-KoHTEeNHep ¢ magic-
bantamn 1f 8b . RadianceKit Bbi3biBaeT ang atoro
CUCTEMHbIN gzip , NOCKOJIbKY BCTPOEHHbIN zlib-API
Apple reHepupyeT dupmMeHHoe obpamneHne Apple,
HecoBMecTMMoe ¢ SPZ-uynTtankamum B Spatial Fields
nnn MetalSplatter. CUCTEMHbBIN gzip K TOMY Xe
OCTaéTtcs 3anyckaeMblM BHYTPKU necoyHuubl macOS.

nasa 8 — ®opmaTbl akcnopTa

@ nrocTbiMu cnoBAMK

HanMeHbLININ CTaHOapTHbIN
¢dann. Ecnu Bbl 3HaeTe
Scaniverse ot Niantic —3toun
ecTb GopMaT, KOTOPbIA UCNOMb-
3yeT TO NpunoXxeHue. O4eHb Ma-
NIeHbKUN, 04eHb yO06HbIN Ans
MOBGUbHBIX MPUNOXEHUN. Ha-
npsaMyto NnpuroaeH ans o6-
nayHoro npocmoTpuimka Niantic
(Spatial Fields). MpuMepHo Ha 90
% MeHbLe PLY ¢ TeMU e JaHHbI-
MU, NPX 3TOM A9 60MblUIMHCTBA
CLLEH BM3yalbHO eiBa OTIUYUM.



RADIANCEKIT

| E4—SOG (.s09)
o roEe

Ctpoka MeHio - Export - 3D Formats >

Export SOG.... Pexknm HOoBMYKa: KapToYvka dopmaTa
«SOG». Paamep: npum. 5-6 % ot PLY (15-20-
KpaTHOe cXXaTne — caMbll ManieHbKUIA BapuaHT).
CoBmecTtumo c: asmxok PlayCanvas, pegaktop
SuperSplat.

= TEXHWYECKMU
—

«Spatially Ordered Gaussians» — ¢opmat
PlayCanvas, koTopblii XxpaHUT obnako B popmarTe,
rotoBoM gnsa GPU, B Heckonbknx WebP-n3obpaxe-
HMsax 6e3 notepb. CHavana Bce Gaussians copTu-
pytoTca npocTpaHcTBeHHO Yyepes3 3D-koa MopToHa
(30-6UTHBbIN Z-Nopsaaok, no 10 6UT Ha OCb), YTO
OAET n3o0b6paxeHnssM KaLW-N0KabHOCTb B peHae-
pepe. 3aTeM NO3MLUMN KBAHTYOTCS B 16-OUTHbIE
3HAYEeHUA C CUMMETPUYHBIM fTorapudMmnyYeckmm
npeobpa3oBaHMeM (019 Nyylero AMHaMNU4Yeckoro
JuanasoHa) n paspensiorca Ha gBa RGBA-1306-
paxkeHus ( means_1l.webp AO09 Maagwmx 8 6umT,
means_u.webp A8 cTapwwux). [NOBOpOTbI KOAMPY-
toTcsa kak Smallest-Three ¢ 3x8-6uTtamu nnwc 2-
OUTHbIN pexum B RGBA-1306paxeHun (pexnm no-
nagaet B anbda Kak 252 + largest ). MacwTabbl
1 DC SH kaxablii KBAHTYHOTCS C KOO0BOW KHU-
roi Ha 256 3anucen (pacnpenenéHHomn no nep-
LEHTUIAM BCEX 3HAaYEHWNI), MHOEKCbI MonagatoT B
scales.webp M sh@.webp . [M9Tb N306paKeHU

MaKC meta.json C KOOOBbIMU KHUraMu U rpaHunua-

MW ynakoBbiBatoTca B ZIP-¢dann (cobCTBEHHbIN 3H-
Kofep, MOCKOMbKY Neco4Huua 610kMpyeT cucTeM-
HbI zip ) N COXPaHATCS C PacClUMPEHNEM .sog .

MpepynpexaeHue o necoyHuuye: SOG — eauH-
CTBEHHbI BapuaHT dopmMaTa, Tpebyloumin BHeLl-
HUIM BuHapHbIN dann. Stan WebP-aHkogepa Bbl-
3blBaeT cwebp W3 /usr/local/bin/cwebp nau /
opt/homebrew/bin/cwebp. ECnn 6MHapHbIA daiin
cwebp He HalgeH, Ko, OTKaTblBaeTCs K He0b-
pabotaHHoMy PNG-kogupoBaHuio — Ho: PNG-
fallback He pa6oTaeT B SuperSplat. B Bepcuu
ona App Store 0OCTYNHOCTb oLeHnBaeTcs No Ba-
punaHTy cbopKu; B BapuaHTe ans paspaboTynkos
cwebp gomxeH 6bITb yCcTaHOB/EH Yepe3 Homebrew

( brew install webp ).

nasa 8 — ®opmaTbl akcnopTa

@ nrocTbiMu cnoBAMK

Cambivt ManeHbkuin 3DGS-dop-
MarT B LLe/IOM, 3aMETHO MEHb-
we SPZ. Ho: Hy>XeH MHCTPYMEHT
cwebp Ha Bawem Mac, noTo-
My 4To RadianceKit cam He yme-
eT reHepupoBaTb Bce GopMaTbl
n3o6pa)keHnUn. YCTaHOBUTE ero
OOWH pas yepe3 Homebrew, no-
TOM BCE paboTaeT. B Bepcun onsg
App Store, BOBMOXXHO, HE NMOJTHO-
CTbl0 GYHKLLMOHANEH — ecnu 13
akcnopTa nonyyaetca PNG Bme-
cTo WebP, dann Henb3s OTKpbITh
Hanpamyto B SuperSplat. Tem, k1o
paboTaeT 6e3 Homebrew, ctouT
6paTb BMecTo 3Toro SPZ (E3).



RADIANCEKIT

| E5—gITF (.glb)
o roe

Ctpoka MeHto = Export - 3D Formats - Export
gITF.... Pexxum HoBMYKa: kKapToyka dopmaTa «glTF».
Pa3smep: conoctasum c PLY. CoBmecTtumo c: gITF-
NMPOCMOTPLLMKAMWN C paclunpeHmnemM KHR_gaussian_
splatting (4epHoBol cTaHgapT Khronos).

>~ TEXHWYECKMW
—

3anucbiBaeT caMoa0CTaTOYHbIN ABOUYHbIN dain
.glb (6e3 oTpenbHOro npunoxeHus bin-gamn-
na) no cneuudunkauum pacwmpeHmsa KHR_gaussian_
splatting. MoO3MUNM XpaHATCS Kak 0bblYHble gITF
POSITION vertex-data (float3), Bce ocTtanbHble aT-
pnbyTbl (NnoBopoT Kak float4, macwTab kak float3,
Henpo3payHocTb Kak float, SH-kKoapPuMLMeEHTbI Kak
float3 x shCoeffCount) HaxoosaTcs B JOMONHUTENb-
HbIX vertex-aTtpubyTax u ccblnatoTca Yepes paclin-
peHne. BaxHo: gITF ncnonb3yeT npaByt CUCTEMY
KoopaunHat ¢ Y-up, Torga kak COLMAP/3DGS pabo-

TaeT B Y-down/Z-forward. Mo3aTomMy akcnopTép npu-

MeHsIleT NoBOPOT Ha 180 rpagycoB BOKpYr ocn X —
nosnumun nepenucbiBaloTca Kak (x, -y, —z) , KBa-
TEPHUOHDbI KOppeKTUpyrTcda Kak (w, x, -y, -z) .
OTO DaéT reoMeTPUYECKN KOPPEKTHOE, NPaBuUbHO
XnpanbHoe (He 3epkanbHoe) oTobpaxeHne B gITF-

npocMoTpmkax. JSSON- 1 JBOMYHbIE YaHKWN BbIPOB-

HeHbl Mo 4-6aNToBOM rpaHuLLe, Kak TpebyeT cTaH-
napt GLB.

nasa 8 — ®opmaTbl akcnopTa

@ nrocTbiMu cnoBAMK

OdununanbHbIn popMaT CTaH-
papta Khronos gns 3D-gaH-
HbIX, B CBEXXEM pacLlUnpeHnn

ons Gaussian Splats. Mpenmy-
wecTtBo: gITF pacnpocTpaHéH

BO BCEX KPYMHbIX 3D-ABUX-

kax (Babylon.js, Three.js, Unity,
Unreal). HegocTaTok: pacwunpe-
Hue B 2026 roay eweé HaxoauT-
CSl Ha CTaiun YepHOBMKA, MHO-
rme NPOCMOTPLUMKN ero noka

He yuTalT. UMeeT cMbIC/ B OC-
HOBHOM, eC/TN Bbl UHTErpUpyeTe
splat-gaHHble B CYLLECTBYOLLNI
gITF-koHBEWEP MM NULLETe NPo-
CMOTPLMK, YXKe yMetLwWwmn pabo-
TaTtb c gITF.



RADIANCEKIT

| E6 — Splat (.splat)
o roEe

Ctpoka MeHio - Export - 3D Formats >

Export .splat.... Pexxum HOBMYKaA: KapToyka dopmaTa
«.splat». Paamep: poBHo 32 6ainTa Ha Gaussian.
CoBMecTuMO c: gsplat.js, Be6-nNpoCMOTPLLNKN
(sTanoHHas peanunsaums antimatter15), 6onbWNH-
cTBO 6paysepHbix 3DGS-gemo.

= TEXHWYECKMU
—

dopmMaTt .splat oT antimatter15 — 32 6aiTa

Ha Gaussian, 6e3 3arofioeka, 63 KOCBEHHOCT!.
Packnapgka Ha 3anucb: 3 x float32 nosnuns (Mun-
poBble koopauHaThl), 3 x float32 macwTab (exp-
npeobpaszoBaHne N3 norapndMmUYeckKoro NpocTpaH-
CTBa BHyTpeHHero bydepa), 4 x uint8 RGBA-

uBeT (DC-SH-ko02ddULMEHT, MacLUTabUPOBAHHbIN C
SH_CO = 0.282... M obpesaHHbiin B [0,255]), 4

X Uint8 KBaTEPHMOH (W,X,y,Z, HOPMaNM30BaHHbIN

M 3aKOAMPOBaHHbIN B 6aNTOBOM AmnanasoHe Kak

128 + 128%q ). XpaHutcsa tonbko DC SH — BbicLune
SH-nonocbl oTbpacbiBatoTca. OTO AenaeT dpopmar
Yypes3BblYaliHO KOMMNAKTHbIM, HO CTOUT 3aBUCALLNX
OT HanpaBfieHUsa B3rnaaa M3MeHeHU LBeTa, BO3HU-
KalLWmMx Npu oTpaxeHnax nnm 6nunkax. Mopagok
3anMcu COOTBETCTBYET MHAEKCHOMY NopsiaKy obna-
Ka (6e3 NpoCTpaHCTBEHHOM COPTUPOBKN), BE6-Npo-
CMOTPLMKN Bpoae gsplat.js peHOepsaT, ucxoas
M3 3TOro NpennonoXeHus.

nasa 8 — ®opmaTbl akcnopTa

@ nrocTbiMu cnoBAMK

dopmMart BbibOpa, eCnn XOTU-

Te oTo6paxaTb splat B co6-
CTBEHHOM Be6-NPOCMOTPLLUNKE C
gsplat.js .0O4yeHb KOMMNAKT-
HbIN (32 6anTa/Gaussian), Ho 6e3
BbICLINX SH-cTeneHen — 3Ha4uT,

6e3 6necTALMX OTPaXEHUN nnn
€[,Ba YNOBUMbIX U3MEHEHWI LBE-
Ta B 3aBUCUMMOCTM OT yrna 0630-
pa. Ang 6onblwKMHCTBA BE6-Npu-
MeHEHMN He Npo6nemMa, NOCKOsb-
Ky DC-uBeTa BNnoJjiHe JocTaTo4Ho,
a oTCYyTCTBME 3aBMCMMOCTM OT
yrna o63opa egBa 3aMeTHO.



RADIANCEKIT naBa 8 — ®opmaTbl aKcnopTa

X 30 Guussian Spst Viewer X+

© flejUsersbioemiincleriDesktop/RadianceTrining Sets/Eigeneffowers-O1-exportflowers-O1 il

PucyHok 31. Web Viewer, oTkpbiTbiti B Firefox — splat 6ykeTa oTpeHAEePEeH C OKPYKarLMMM
cpepamu-mapkepamu kKaMep, BUAHa BEPXHSAS naHesb 6paysepa, He Hy>xxHa HacTporika CDN/
cepBepa. ABToHOMHbIYi Tlowers—01.html oTkpbiT Hanpamyto us Finder 4BOVHbIM Le14-
KoM B bpay3epe o ymMosa4aHuo — BCTpoeHHas nporpamma WebGL2 HemenneHHO peHaepuT
obnako Gaussian, 6e3 ceTu unm cepepa. YépHrple Mapkepbl BOKPYr bykeTa — TPeHUpPOBOY-
Hble KaMepbl, OMNLMOHaIbHO nepeksatoyaemMbie. Drag mbilubto Bpalyaet, scroll npubnavxaer.



RADIANCEKIT

| E7 —Web Viewer (.html)
o roe

CTtpoka MeHto = Export - Media = Export

Web Viewer.... Pexxum HOoBMYKa: KapToyka dopmaTta
«Web Viewer». Paamep: splat-gaHHble B base64-
Kogmposke (= 4/3 HaknagHbix) + npum. 5 KB HTML/
JS-o6o0no4vka. CoBMecTUMO C: NiobbiM COBpeEMEH-
HbIM Bpay3epoM c WebGL2 (Bce geckTtonbl, iOS
15+, Android 5+).

= TEXHWYECKMU
—e

YnakoBbiBaeT 06nako Gaussian BMecTe C NOfHO-
CTblo BCTPOEHHbIM WebGL2-peHaoepepoM B OauH
dann .html . HeT 3aBucumocTeit oT CDN, HeT
WASM, HeT BTOporo daina. Obnako BHYTpU CHa4va-
Nna KogupyeTcs Kak ABOUYHbIA .splat (Ta Xe 32-
OanToBas noruka, 4to y E6), notoM BCTpamnBaeTcs
B base64, notoM gekoanpyetca atob B 6Gpayse-
pe. BcTpoeHHbI peHaepep AenaeT CO6CTBEHHYIO
WebGL2-copTtuposky, mouse-orbit-controls n CPU-
COPTUPOBKY KaXabl Kagp; Becb JS-kopa, (wenaep,
MaTemMaTKKa, Umkn) BuaeH B BbixogHoM HTML. Co-
rnaweHue o6 ocsx Ha rpaHULLe XPaHEeHUs N PeH-
[epepa — POBHO Takoe Xe, kKak y E5: no3nums

(x, -y, -z) ,KBaT€pPHUOH (w, x, -y, -z) .0On-
LMOHaNbHO MOXeT oTobpaxkaTbCca 6peHOMNHr-oBep-
nen (nepekntovatenb free-tier). Mockonbky BCE
inline, dann paboTaeT 1 HanpaMyto ¢ NPOTOKONa
file:// — HMKaKOro nokafnbHoro seb-cepBepa ans
TecTa He HY>XHO.

nasa 8 — ®opmaTbl akcnopTa

@ nrocTbiMu cnoBAMK

0auH HTML-¢dann, KoTopbi MOX-
HO OTNpPaBUTb KOMY-HUBYOb NO
no4Te UM BCTPOUTb Ha CaMT.
[OBonHOM Wen4yok B Finder —
n 6pay3ep nokasbiBaeT Bally
CLEHY C MOBOPOTOM MbILLbIO.
He Hy>HO 3arpyxaTtb B 06/11aK0,
HeT BToporo ¢aina, HeT cepBe-
pa. gpeanbHo Ona npeseHTauun
KnneHTam, noptdonno, Bnoxe-
HUI B NoYTy. HepgocTaTok: pann
CTaHOBUTCSA MPMMEPHO Ha TPeTb
6onblue, YeM YncToin .splat ,
n3-3a base64-kognpoBaHug —
Onsa oveHb 60bLWMX CLLEH MO-
3TOMY MMEEeT CMbIC/T pa3MeLLaTb
.splat -¢ann otoenbHo BMe-
CTe CO CTaHOapTHbIM MPOCMOTP-
LLINKOM.



naBa 8 — ®opmaTbl aKcnopTa

RADIANCEKIT

PucyHok 32. OaunH kaap, nasne4éHHbil u3 flowers-01.mp4 — 6ykeT B Npo¢guibHOM peHae-
pe, 6enas niaowjanka ¢ Mapkepamu kKamep BUAHa, YEPHBIM GOH (CTaHAapPTHbIN QOH viewport,
M3MeHsIeMbIVi B HacTpovikax). Kamepa aBuXXeTCs BOKPYr CLEHbI 110 napamMeTpuyeckos Tpaek-
TOPUM (HaK/IOH + PacCTosIHMe QUKCMUPOBaHbI, yaw BpaLlaeTcs), AIMTeIbHOCTb 06b14HO 6—10
cekyHg npu 30 nan 60 fps. PaspelueHne kagpa macwtabupyercs ot 480p go 8K yepes
VideoPreset.



RADIANCEKIT

| E8 — Orbit Video (.mp4/.mov)
o roEe

Crtpoka MeHto = Viewport - Record Turntable
Video UJTN cTpoka MeHto = Export - Media >
Export Orbit Video.... Pexxum HoBMYKa: KapTo4ka
dopmaTta «Orbit Video» ¢ non3yHKoM anmTenbHo-
ctn 3-30 c. Pasmep: 3aBUCUT OT AJIUTENBHOCTH,
paspelleHuns, 6utpenta. COBMECTUMO C: BCEMU
nnatpopmamm (H.264 n HEVC — ctaHpapTt Apple).

= TEXHWYECKMU
—e

PenpepuT obnako Gaussian Boofnb napamMeTpuye-
CKOW 0pbuTanbHOM TPAaeKTOPUM KaMepbl U KOOUPYET
Kaxxapl kagp Yepes AVAssetWriter B dann MP4
nnn MOV. OpbuTtanbHas KOHOUrypaums ynpaenaeT
CKOPOCTbIO BpalleHna (revolutions), pacctogaHunem,
HaknoHoM, FOV, onuTenbHOCTbIO N GaKTOpPOM ease-
infout. 9kcnopT orbit-Bnaoeo npoxoant yepe3 COb-
CTBEHHbIWV ForwardPass RadianceKit ¢ nonHbim
BblYncreHneM SH — nukcenb-B-nuKcesnb UOAeHTUY-
Ho viewport B npunoxeHun (WYSIWYG). Ha kagp
MaTpuLa BbipaBHUBaHUS MUpPa (paccymMTaHHas peH-
Oepepom A1 MoOBOpPOTa BHYTPEHHMX KOOpAUHAT

B MUP O0pbuUTbI C Y-Up) YMHOXaeTcsa Ha Kame-

py, Nocne 4ero NPUMEHseTCcs NepeBopoT cornatle-
HMa Kamepbl (camFlip: orbit Y-up > COLMAP Y-
down). Llenb opdCcKpUH-peHaepmHra BblTackMBaeT-
cqa yepe3s |OSurface B CVPixelBuffer pnsa aHkopepa.
OHKoaep nopgaepxunsaeTt H.264 n HEVC, HacTpau-
BaeMblii GUTpenT n paspeweHme ot 480p o 8K.
Mepepn nepBbiM KagpoMm peHaepep Xaet 200 mc,
4YTOObI 3aBEpLUMIACh HaYanbHaa cCopTUpoBKa splat.
3T0T 3kcnopT orpaHnyeH GPU — npu 8K 1 munnmo-
Hax Gaussians BpeMs peHaepa Ha kagp cocTaBngeT
HECKOJIbKO CEKYHA, Tak YTO CYMMapHOe BpeMs peH-
nepa 10-30 MUHYT ang 6 ¢ BUAEO BNOSIHE BO3MOX-
HO.

nasa 8 — ®opmaTbl akcnopTa

@ nrocTbiMu cnoBAMK

FoTtoBbI MP4-dain c NoBOpoOTOM
BOKPYr Ballen cueHbl. MoeaneH
05151 couceTen, MapKeTUHra, npe-
3eHTauMn. MoXHo 3agaTb Ou-
TenbHocTb (3—30 cekyHp), Ha-
npaBneHne n CKOPoCTb BpaLLe-
Hus. @ann BCTpamnBaeTcs Hanps-
Myto Ha YouTube, B Instagram, B
PowerPoint 1 Kyaa yrogHo elLué.
MNHorga MegneHHo, MOTOMY YTO
NPUNOXeHMe OONIKHO NMONTHOCTbIO
OoTPMCOBAaTb KaXabl Kagp — Ha
8K Bnae0 MOXHO nnaHupoBaTb
OT NATM 00 TPMOLATU MUHYT B 3a-
BMCUMOCTM OT Yncna Gaussians.



RADIANCEKIT

| E9 — SfM Transforms (transforms.json)

o roe

CTpoka MeHto = Export - Photogrammetry -
Export SfM (transforms.json).... Paamep: 06bi4yHO 1-
10 KB (TOnbko Mo3bl + intrinsics, 6e3 n3obpaxeHun,
6e3 Gaussians). CoBmecTtumo c: nerfstudio, Brush,
gsplat, OpenSplat, Meshroom, co Bcemn coBpeMeH-
HbiMK feed-forward 3DGS-TpeHNpPOBLLNKaAMMN.

= TEXHWYECKMU
—

3anucbiBaeT popmMaT transforms.json OT
nerfstudio co cnnckom no3 Kkamep natoc obuine
intrinsics. Ha kamepy view-maTtpuua (BHYTpeHHee
npepnctaBneHne RadianceKit: World-to-Camera B
cornaweHnn COLMAP) nHBepTupyeTcs, nocne ye-
ro KamMepo-okKasbHble BeKTopbl 6asuca Y n Z
3epKanumpytotTca a1 KOHBepTaLum B CornalleHme
nerfstudio (ctunb OpenGL, kamepa cMOTPUT BOONb
-Z , +Y HanpaBneHo Beepx). PuHanbHag maTpuua
4x4 nonapaeT Kak row-major BNoXeHHbI MaccuB
double B none transform_matrix KaXgoro kap-
pa. Intrinsics xpaHaTcs Ha BepxHeM ypoBHe (focal
length x/y, principal point x/y, wupnHa/BbicOTa N306-
paXkeHus, camera_model = "OPENCV", n/toC Koad-
dUUMEHTbI ckaxeHns ki, k2, pl, p2 ) — Kpome
cny4yas, Korga akcrnopTép obHapy>XMBaeT HECKOb-
KO pas3Hbix Habopos intrinsics, Toraa oHWM NULLYTCA
Ha kaap. MNyTn n3obpaxkeHnn NUyTcsa Kak images/
<filename> oTHocuTenbHo JSON-¢dalina; nonb3osa-
Tenb A0/KEH co3aaTbh COCEAHIOK Nanky images/ C
TPEHNPOBOYHbIMU poTOrpadPumsamMu.

nasa 8 — ®opmaTbl akcnopTa

@ nrocTbiMu cnoBAMK

9T10T JSON-dann onncbiBaeT ans
Kaxkgoro ¢oTo, rge crosna kame-
pa v kyga cmoTpena. Cam no ce-
6e ¢alnn ManeHbkun n 6ecrnone-
3eH — OH UCMONb3yeTcs BMECTe
C UCXOOHbIMU N306PaXKEHNAMU B
onHom nanke. Nerfstudio, Brush
W napa apyrux TPeHMPOBLLMKOB
4YMTalT POBHO 3TOT dopMaT, U C
HMM MOXHO nepepgaTb Bawm SFM-
pe3ynbTaTbl RadianceKit B gopy-
ro MHCTPYMEHT, 6€3 Toro 4YTobbl
TaM NPULLIOCH 3aHOBO paccyu-
TbiBaTb KaMepbl. IKOHOMMUT Yachbl
Ha 60/bLIMX CLEeHaX.



RADIANCEKIT

| E10 — COLMAP Workspace (sparse/O/)
o roe

CTpoka MeHto = Export - Photogrammetry -
Export SfM (COLMAP Workspace).... Paamep: Tpu
OBOUYHbIX ¢panna BMecTe 06bl4yHO 4—-8 MB —
points3D.bin OOMWHUPYET (OOHaA CTPOKA Ha KaX-
nyto 3D-Touky sparse-obnaka), images.bin u
cameras.bin — KaXgbli 3aMeTHO MeHbLe 100

KB. CoBMmecTtumMo c¢: cammum COLMAP, Nerfstudio,
Postshot, Meshroom, BceMn MHCTPYMEHTaMU, OXUN-
patowmmm gupektopuio COLMAP sparse/.

o~ TEXHWYECKMW
—e

3anucbiBaeT cTaHgapTHYto packnagky COLMAP
sparse/0/ C TPeM$ OBOUYHbIMU PainamMu:
cameras.bin , images.bin, points3D.bin . 3Ta-
noH dopmaTa — odumumManbHas 4OKYMeHTaums
COLMAP. cameras.bin cogepXuT aegyninumpo-
BaHHbIN CNMCOK intrinsics (kamepbl C MAEHTUYHbIMU

intrinsics + paamMepoM nsobpaxxeHna ob6beanHaTCS

B OfIHY 3aMnuCb); UCNOSb3yeMaa Moaesnb KaMmepbl —
OPENCV (model 4), c fx/fy/cx/cy nntoc yeTbipe Ko-
appunumneHTa nckaxenus k1/k2/p1/p2. images.bin
nepevyncnseT Ha Kaxaoe naobpaxeHne nosy kKak
wxyz -KBaTEPHWOH MJIOC NepeMeLLEHNE, 3a KOTO-
pbiM cnepgyeT ID kamepbl 1 umsa ¢anna; 2D-3D-
COOTBETCTBUA HE COXPaHAOTCA. points3D.bin co-
nepxunt SfM-ob6nako Toyek ¢ NoO3nLMEN, LLBETOM
(0—255 RGB) 1 3Ha4YeHMsIMM MO YMOM4YaHUIO Ons
penpoeKkunm n anvHol TpekoB. Bcé nuweTtcs B little-

endian. MNoBTopHbI MMNopT B RadianceKit paboTaet

yepes MeHto File = «Import COLMAP/Metashape
Workspace...» (cM. Q3 B rnaBe npo SfM-63akeHgbl).

nasa 8 — ®opmaTbl akcnopTa

@ nrocTbiMu cnoBAMK

OdunumanbHbin popmaTt COLMAP.
Ecnn xoTnTe NpogomKnTb oby4ye-
Hue B Postshot, Nerfstudio nnu
apyrom MO, ymetoweM pabotaTtb
¢ COLMAP, ato nyTb. Tpy ManeHb-
KX danna nioc Baln UCXOAHbIe
n3ob6paxkeHns, u uenesas npo-
rpaMMa npuHMMaeT aTo Tak, 6ya-
TO UCXOQHOM NporpaMMom 6bin
caM COLMAP. 3ToT dopmart no-
HMMaeT 6osblie NpPorpamMMm, Yem
¢opmart transforms.json (E9), Ho
OH YyTb MeHee yao6eH, NoToMy
4YTO ABOWYHbIN, @ HE TEKCTOBbIN.



RADIANCEKIT

Kakow ¢popmart korga?

Lenb

nasa 8 — ®opmaTbl akcnopTa

dopmart

Be6-NpoCcMOTPLINK Ha CBOeN cTpa-
HULe

Beb-npocMoTpuwmk ¢ gsplat.js

MoBTOPHOE UCMONb30BaHNE B KOH-
Benepe Postshot [ Nerfstudio

PepaktupoBaHue B SuperSplat
Niantic Scaniverse /[ Spatial Fields
MakcumarnbHoe cxaTune

MapKeTUHrosoe/coLceTeBoe BUaE0

E7 Web Viewer (.html)

E6 Splat (.splat)

EQ transforms.json + E10 COLMAP Workspace

E1 PLY nnun E2 Compressed PLY
E3 SPZ
E4 SOG (Tpebyetcsa cwebp)

E8 Orbit Video



RADIANCEKIT nasa 8 — ®opmaTbl akcnopTa

bbicTpoe cpaBHeHUe

dopmar PacwupeHne Mecou- Pasmep (1M Gauss) Jlyywee
HULa npumMmeHe-
Hue
E1 PLY .ply na ~250 MB ApxuB, Haun-
BblICLLAs
COBMECTHU-
MOCTb
E2 Compressed .ply na ~40 MB Beb +
PLY SuperSplat
E3 SPZ .spz na (gzip ~40 MB Niantic +
spawn) MOGUbHbIE
E4 SOG .sog YCNOBHO ~20 MB Makcu-
(cwebp) ManbHoe
cxaTue
E5 gITF .glb na ~250 MB KoHBewep
Khronos
E6 Splat .splat na ~32 MB gsplat.js
Beb6- npo-
CMOTPLLMNK
E7 Web .html na ~45 MB ABTOHOM-
Viewer HbI 6pa-
y3epHbIi
dann
E8 Orbit .mp4 [ .mov na nepemMeHHo Coucetn/
Video MapKeTUHr
E9 SfM Transforms .json ja ~5 KB Mepenava
nos
E10 OunpekTopus na ~4-8 MB Mepenava
COLMAP Workspace rnos ABOnNY-
HO

KonoHka pasmMepa — rpybbie onopHbie 3Ha4YeHus ansg 1 MmunnanoHa Gaussians ¢ SH-cTe-
neHbto 3. PeanbHble 3HaYEHUS BapbUPYIOTCS B 3aBUCUMOCTU OT CXXMMAaEMOCTU CLEHbI;
SH-cTeneHb O ymeHbluaet PLY/gITF B 4 pasa.
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FMMABA

NnaBa 9 — SfM-63keHabl

simple [[Expert

Apple Photogrammetry  Native (Beta)

Classic  MCMC

5000 { 3500 O

PucyHok 33. Pexum akcriepta ¢ nepeknovyatesem Camera Alignment B MiHcriektope (Apple
Photogrammetry / Native (Beta))

®® [ RadianceKit— Training Complete — 30,919 Gaussians / @

Simple | Expert

o9

Images (173)

onfiguration

togrammetry | Native (Beta)

Classic | McMC

Max te Density unt
5000 § 3500 G

Completed

PucyHok 34. WHcrnekTop ¢ aktuBHoOM onumeri Native (Beta) — Bbi6bpaH BTOPOU BapuaHT rne-
peknoyvatesns Camera Alignment, Bce ocTasibHble napaMeTpbl KOHPUrypawmm obyyeHus 6e3
N3MEHEHWI

4YTO BUAHO HA U3OBPAXEHUN [lepekntovaTtenb Camera Alignment B IHcnekTope —
3TO CErMeHTUPOBaHHbIN 3/IEMEHT yNpaBfeHua ¢ AByMSa BapmnaHTaMmn — Apple
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Photogrammetry (sHa4yeHue no ymonyanuio ansa cbopok App Store, NONHOCTbIO COB-
MecCTUMO ¢ neco4Huuei) n Native (Beta) (cobcTBeHHbIN 6akeHa RadianceKit Ha

6a3e FAST+BRIEF+GLOMAP, pa3paboTaHHbIn B dpa3ax 3.8/3.9, Mo COCTOAHUIO Ha
2026-05). Native (Beta) npoBepeH ToONbkO Ha opOuTanbHbIX CbEMKax K 6bicTpee Apple
Photogrammetry npu =1 000 kagpoB, HO NOKa He MPOXOANT NOPOr KayecTea pasbl 3
85 (finalLoss < 0.0115) — oTctopa u Ter Beta. BHewHune pesynbtaTthl STM n3 Metashape,
COLMAP vnu ntoboro gpyroro potorpaMmmeTpumyeckoro NO MOXHO OOMNONHUTENBHO
MMMNopTUPOBaTh Yepes MeHto File (TekcToBbin dopmaT Q3 COLMAP, uMmnopT paboyei
obnactm Q6) — cam nepeksYaTesb NPU 3TOM HE MEHSIETCS, HO MMMNOPTUPOBAaHHbIE
rMo3bl 3aMeHsatoT pesynbtaT STM.

SfM paclwmnoposbiBaeTcs kak Structure from Motion. /3 Habopa nepekpbiBatoLWMUXCS
doTorpaduin nporpaMmmMa BOCCTaHaBNMBAET OJ/19 KaXA0ro M300paxeHnsa NosioXXeHne 1
HanpaBfieHne B3rngaaa kamepbl B obuenn 3D-cnctemMe koopgmHat. NMonyTHO co3paéTcs
rpyboe 3D-061ako To4Yek, KOTOpoe UHULMann3npyeT obydyeHne Gaussian Splatting.
PesynbtaT SfM gBngeTcs BXogoM ans co6CTBEHHO 06yYeHMa 1 pellatounm obpa3om
onpenensaeTr KOHe4YHOe KavyecTBO M30bpaxeHus.

RadianceKit npegnaraet natb nyteit SfM: oBa 6aKeHaa, BCTPOEHHbIX B cCaMO NMpuno-
xeHune (Q1 Apple Photogrammetry, Q4/Q5 Native), ABa nyTv MNopTa 13 BHELUHUX
MHCTpyMeHTOoB (Q3 TekcToBbih dpopmaT COLMAP, Q6 aeounyHbii umnopT Workspace), a
Takxe Q2 aBonyHblin COLMAP, nocTynHbI ToNnbko B cOopkax ans pa3paboTynkos BHe
App Store. Kakol U3 HUX NOAXOAMT, 3aBUCUT OT TUMNa CLLeHbl (0OpOuTa BOKPYr 00bekTa,
rnomellieHne, NONET APOHA) N OT TOro, NPenoCcTaBnsaeT num yxke BHelwHee MO rotosyto
PEKOHCTPYKLMIO.
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| Q1— Apple Photogrammetry
° rge

Pexxum akcnepTta = MHcnekTop = Training
Configuration = nepeknioyvaTtens Camera Alignment,
3anucb «Apple Photogrammetry».

o~ TEXHWYECKM
—e

O6GEpTKa Haf, BCTPOEHHbIM GppenMBOpKoM ¢oTo-
rpammeTpun Apple, naHayanbHO pa3paboTaHHbIM
onsa Object Capture. BHyTpu Apple nssnekaet npu-
3HaKM CBOUM NMponpueTapHbiM KOHBelepoM (aTa-
nbl Ny6MYHO He OOKYMEHTUPYIOTCH), NpoBepseT
MX MHOTOpaKypCHbIM COMOCTaB/IEHMEM U pella-

eT bundle adjustment Ha Apple Silicon Neural
Engine + GPU. bakeHA NOMTHOCTbIO COBMECTUM C
App Store (HMKaKoro BHellHero buHapHoro ¢anna,
Sandbox=true, on-device), HO BblJaET TOIbKO MO3bl
KamMep nntoc rpyb6oe o061ako To4eK — HUKaKUX an-
arHoCTMYecKknx MeTpUK Bpoae AJ/IMHbI TPEKOB UK
owmnbKuM penpoekumn. MacwTabupyercsa cornacHo
pekoMeHaaunn Apple 0o HECKONbKNX COTEH N306-
pakeHuit. Mpun konnyectee kagpos 6onee ~500 B
NIMHEMHbIX NPONETax APOHOB UMW BONbLUNX YIUYHbIX
clLeHax Habnoganucb BOCNpousBogmmble cb6om nnm
TUXWI NPOMYCK OTAENbHbIX KaMep.

OMNbITHOMY MNOJIb3OBATEJIIO

naBa 9 — SfM-6akeHabl

@ nrocTbiMu cnoBAMK

9T0 caMbll NPOCTOM NyTb. 3a-
rpy>aete CHUMKU, NPUIOXKEHME
cymTtaeT. O4eHb XOPOLIO NOAXO-
OVT ONS KnacCU4ecknx ckaHoB
06bEeKTOB — Korjga Bbl o6xoante
npeaMeT Mebenun unu cKynbnTy-
py v penaete 50—200 ¢oTorpa-
¢uin. 0na nonétoB 4POHOB Hapg,
nersaxamm nUnm npun oveHb 60nb-
LLIOM Yyumcne nsobpaxeHun (6o-
nee 500) metop Apple, ogHako,
CK/TOHEH K HecTabunbHocTU. Ons
TaKuX CLeH nonpobynTe 63KeHn,
Native (Q4/Q5) nnu npocunTtanTe
Kamepbl B Metashape v 3arpy3u-
Te nx yepes Workspace Import
(Q6).

Q2 aBonyHbIn COLMAP — 3anyckaet BHellHow nporpammy COLMAP kak noanpo-
Lecc 1 noaToMy HepgoCTyneH B Bepcumn ans App Store (mecovHuua). Pabotaet
TONbKO B cOopKkax ang paspaboTtynkoB BHe App Store. [1n9 KavyecTBa, KOTOpoe
naét COLMAP, B Bepcuun gns App Store ectb Workspace Import (Q3 nnu Q6):
npocuuntaiite SfM BHewHe B COLMAP unu Metashape u sarpysunte peaynbrar.
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naBa 9 — SfM-6akeHabl

| Q3 — TekcToBbIt popmaT COLMAP (Metashape [ ETH3D)

° roe

MeHto «File = Import COLMAP |/ Metashape
Workspace...» (Cmd+<+1) WM nepeTackuBaHune
nanku c sparse/0/cameras. txt.

o~ TEXHWYECKM
—e

YuTaeT cTaHOAPTM3UPOBAHHbIN TEKCTOBbIM 9KCNOPT
COLMAP — Tpu TeKCTOBbIX ¢panna cameras.txt ,
images.txt , points3D.txt B nognanke sparse/0/
— n npeobpasyeT BO BHYTPEHHIO MOAENb Pe3y/b-
TaTa SfM. To e onpepeneHue ¢opmaTa, YTO U

y aBounyHoro akcrnopta COLMAP, Tonbko B ASCII
BMECTO [BOMYHOIr0O NpeacTaB/ieHns. IKCnopTmpy-
eTca Agisoft Metashape, RealityCapture, PolyCam

n 6eHymMapkomM ETH3D poBHO B 3TOM Buae. Map-
cep pasgenseTt ¢ ABONYHbIM MapcepoM onpeae-
NleHe MOoAenun Kamepbl (BCe pacnpoCTpaHEHHbIE
mopenu: SIMPLE_PINHOLE, PINHOLE, OPENCYV,
OPENCV_FISHEYE, FULL_OPENCYV). YcToluus K
CTPOKaM-KOMMEHTapUsaM 1 NyCcTbiM CTpokaM. B Te-
cTax MacwTabupyetcsa go ~1 400 kamep (ETH3D
Tunnel) 6e3 npobnem.

@ nrocTbiMu cnoBAMK

Ecnu Bbl y)Xe paboTanu c
Metashape, RealityCapture unu
OpYyrov KOMMep4eckomn nporpam-
Mon ang ¢oTo-3D u aKcnopTu-
poBanu pesynbTaT — 3TOT 3KC-
NMopT MOXHO 3arpy3unTb NPsIMO B
RadianceKit, He nepecunTbiBas B
NPUNOXEHNU. ITO IKOHOMUIT Ya-
Cbl oXkmpaHus. MpocTo 3arpysuTte
BCI0 Nanky 4Yepes MeHio File unu
nepertawiuTe eé B OKHO.
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| Q4 — Native SfM (UHKpeMeHTanbHbIN)

° roe

Pexxum akcnepTta = MHcnekTop = Training
Configuration = nepeknioyvaTtens Camera Alignment,
3anucb «Native (Beta)». MIHKpeMeHTanbHbI — pe-
XXUM MO YMOJNYaHUIO ANns aToro 6akeHga — otaenb-
HOro nepekn4vaTens Mannepa B MlHcnekTope HeT.
Yepes CLI pexxumMm MOXHO 3a4aTb SBHO K/1IOYOM
——native-sfm WU ——sfm-mapper incremental.

o~ TEXHWYECKM
—e

CobcTBEHHaa peannaalma BCero KoHBenepa

SfM ¢ yckopeHueM Ha GPU: npusHaku

FAST+BRIEF U SuperPoint+LightGlue yepes
CoreML (c --coreml-features ), 3aTeM conocTaB-
neHne Hamming-KNN, RANSAC ¢yHaaMeHTanbHom
MaTpuLbl, NOCTPOEHNE TPEKOB, BbIOOP HaYvanbHOM
napbl, ABYXBMO0BbIN bootstrap (F>E nntoc DLT),
YKaOHbI NHKPEeMEHTalbHbIM Mannep ¢ perncrpa-
umen PnP 1 MHOropakypCcHOM TpuaHrynaumnemn, n
HakoHeLl, bundle adjustment yepes Schur-pegyun-
poBaHHbIN Levenberg-Marquardt ¢ dyHkLMeln no-
Tepb Xbobepa 1 aHanUTUYeCKUMM skobraHamum
yepe3 Cholesky-solve. [MoNHOCTbIO COBMECTUM C
App Store: HMKaKoOro BHelHero 6MHapHoro ¢aina,
Sandbox=true. C getekTopom Konnanca R2, no-
cTaBngembiM B da3ze 3.10: ecnm NpuNoXeHne perun-
cTpupyet meHee 60 % BXOOHbIX KagpoB WUAN KONn-
YeCTBO TOYEK Ha kKaMepy nagaeTt HMxe 13, oHO aB-
TOMaTU4Yeckn nepekstovaeTcs Ha rnobanbHbln Man-
nep (Q5). OMNNPUYECKM YUCT Ha cLLeHax opbuTa/
NMOBOPOTHbIN CTON; Npu 6onee 0bLWMX ABUXKEHUAX
(mMonét gpoHa, NoMeLLEHUs CO CMIOXHOWN reoMeT-
puei) nokasaTtesb YCMNeWwHOCTN HMXKe — 04HaKo
OeTeKTop Takue cnydan nepexeaTbiBaeT. HagexHo
MaclwTabupyertcsa go ~200 Kamep, Bbille — CO 3Ha-
YnTENbHO BOONBbLLINM BPEMEHEM BbIMOMHEHMS.

naBa 9 — SfM-6akeHabl

@ nrocTbiMu cnoBAMK

CunbHble cTopoHbl Apple (cos-
MecTuMocTb ¢ App Store, 6biCT-
pag paboTa Ha opbuTax) nntc
OOMONMHUTENbHbIE ANArHOCTUYE-
CKue 3HayeHusa. 0co6eHHOo Xopo-
o paboTaeT, Koraa Bbl 06xoanTte
06beKT, kak ans Object Capture.
Mpu 60nee CNOXHbIX CbEMKaX
(NONéT opoHa unn Xxunas KoMHa-
Ta) RadianceKit aBToMaTnyecku
pacrno3HaéT, YTo Tak He Nony-
4nTCH, N NepekntovaeTcs Ha rno-
6anbHbIN MeToA. MoMeYeH Kak
«Beta», noToOMy 4TO eLLé npo-
BepsieTca — CTaHOapPTHOM pe-
KoMeHpaumen octaércs Apple
Photogrammetry ons npocTbix
ckaHoB 06bekToB 1 Workspace
Import (Q3 unn Q6) ons TpeboBa-
TeNbHbIX YIMYHbIX HA60POB.
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| Q5 — Native SfM (rno6anbHbili1)

° roe

Bbi3biBaeTCcs aBTOMaTU4YeCKM, Korga MHKPeMeH-
TanbHbIN Mannep (Q4) cpabaTbiBaeT AETEKTOPOM
Konnanca (3apeructpunpoBaHo meHee 60 % Bxoa-
HbIX KagpoB UM KONMYECTBO TOYEK HA KaMepy
Huxe 13). NMpUHYANTENbHO BPYYHYO — TOMbKO Ye-
pe3 CLI ——sfm-mapper global. B IHCnekTope rno-
OanbHbIN MeToq, HEAOCTYNEH Yepes OTAeNbHbIN ne-
peknayaTenb — NPUIOXKEHME CaMO peLlaeT, Korga
nepeknto4vaTbCs.

o~ TEXHWYECKMW
—e

no6anbHbli BapMaHT COBCTBEHHOro KoHBenepa.
CHayana nsBne4yeHne NPM3HaKoB + COMocTaBeHne
Kak B Q4, 3aTeM olL,eHKa OTHOCUTENbHbIX N03 A/d
BCEX NPOBepPeHHbIX Nnap, nocne — ycpegHeHue no-
BOPOTOB (CMHXPOHU3MPYET BCE NMOBOPOTbI KAaMep B
MUPOBOI CUCTEME KOOpAMHAT) U yCpeaHeHue ne-

peMelleHnn (Ha ocHoBe LSQR B matrix-free sparse-

dopMynmpoBke, YTobbl n3bexaTb NepenonHeHns
integer Npu 60MbLWIOM Ynce kamep). B npuHumvne
MacwTabupyetcsa go ~5 000 kamep, Ha NpakTUKe

C noTtepe KavyecTBa Mpu YMUC/e CBbILLE HECKOTbKMX
COTEH KaMep — 3aMep nopora npuemMkmn dasbl 3.8
85 Ha K-1351 pan finalLoss 0.07 BMecCTO LeneBbix
0.0115. TpakTtyetca Kak «fallback-ypoBeHb»: BCTy-

rnaeT B ﬂeVICTBMe, Korga MHerMeHTaﬂbell\/'l Marinep

BblpoXaaeTcs, Ho caM no cebe Ha KayecTBO MNo-
BTOPHO He npoBepseTcs.

naBa 9 — SfM-6akeHabl

@ nrocTbiMu cnoBAMK

3anacHoMn NyTb HaTUBHOIO ABMXX-
Ka. Bbl3blBaeTCs aBTOMATUYECKN,
Korga 6onee 6bICTPbIN UHKpPeE-
MeHTalbHbIN NyTb He cnpaBns-
eTcs. Boigaét pabounii pesynb-
TaT, HO Ha 04eHb 6ONbLUNX UK
CITOXHbIX CLLeHax 06bI4HO He TakK
TOYEH, KaK TO, YTO Nony4vaet-

cs n3 Metashape nnu BHewHemn
ycTtaHoBku COLMAP. Ecnu Native
CTaHeT BallMM OCHOBHbIM pabo-
YMM NPOLECCOM, B TaKMUX clyYa-
X UMeeT CMbICIT caenaTb o6xop,
yepes Workspace Import (Q3 nnu
Q6).
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naBa 9 — SfM-6akeHabl

Q6 — nmnopT pabouen o6nactn Metashape | rekctroBoro COLMAP

(basza Q7)
o roe

MeHto File = «Import COLMAP |/ Metashape
Workspace...» (Cmd+4<+l). NepeTackmBaHme nanku
C sparse/0@/cameras.{bin, txt} N images/.

o~ TEXHWYECKM
—e

ABTOMaTUYECKM Pacro3HAET, COOTBETCTBYET NK
nanka, Bb|6paHHa$| nepetackMBaHnemM nUnun 4yepes
open-panel, ogHON N3 TPEx cxeM pasMelleHns pa-
6oyein o6nactn COLMAP (sparse/0/, sparse/ Unmn
KOPEHb), 1 SBNSETCH N PEKOHCTPYKLMS ABOUY-

HOWM ( cameras.bin ) AKX TEKCTOBOW ( cameras.txt ).

[BOWYHbIM NYTb UCMOJMb3YEeT OBOUYHbIA Napcep
COLMAP, TekcToBbIh — 3arpy3yunk ETH3D — oba
nopoXaatoT OfHY U Ty Xe Mogenb pe3dynbtata SfM,
M OCTaNbHON KOHBelep (MMMopT n3obpaxxeHun,
3anyck TpeHnpoBkn MCMC) 6e3pa3nnyeH K nc-
TOYHUKY. MI306parkeHnst OTKPbIBAOTCS Yepes cucTe-
My bookmark necou4HuLbl NPUIOXEHUS C security-
scoped-a0CcTynoMm, Tak YTo UMNOPT paboTaeT n B
Bepcum gna App Store. CneumanbHO paccuYnTaH Ha
cnyyan «akcnopT u3 Metashape 6e3 nepepacyérta
PEKOHCTPYKLNM». YNOMSAHYTbIA B NyHKTE MeHto File
OEeTeKTop npenynpexaaeT B XypHase npuioxeHus,
ecnu BbibpaHHas nanka He aBNg9eTcs pacrno3HaBae-
Mol paboyer obnacTblo.

. NPOCTbiIMMN CTOBAMMU

970 cneumanbHaa GyHKUNS ong
nonb3oBaTenen Metashape. Ec-
NNy Bac ecTb NNLEH3NS Ha
Metashape nnu RealityCapture n
PEKOHCTPYKLMS KaMep yXe cae-
JlaHa TaM, MOXKHO MPOCTO nepe-
TalWMTb Nanky aKcnopTa ctoga u
cpasy 3anycTuTb 0by4vyeHune. KO-
HOMWT HECKO/bKO YacoB BblYUC-
JIEHWI Ha BONbLUNX CLLeHaXx, Nno-
TOoMy 4To RadianceKit cam SfM
Torga He genaer.
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Kakow 63keHp Korpa?

CueHapwuii

naBa 9 — SfM-6akeHabl

PekomeHayeMblli 63KeHA,

CkaH obbekTa, 50-200
doTorpacdui

KpynHasa ynnyHasa cbém-
ka / apoH [ >500 nsobpa-
XEHWN

MimeeTcsa akcnopT
Metashape/RealityCapture

Habop ETH3D / aka-
O0EeMNYEeCKNIN TEKCTOBbIN
COLMAP

CTporag COBMeCTUMOCTb C
App Store + opbutanbHas
CLeHa

Q4 He cnpaBngetcsa

[aHHble 6eHYMapka
ETH3D

Q1 Apple Photogrammetry

Q6 Workspace Import (paccumTtarite B Metashape nnu
COLMAP, 3aTem 3arpyauTe)

Q6 Import (SfM He HyXeH)

Q3 TekcToBbln UMNopT COLMAP
Q4 Native MHKpeMeHTanbHbIN

Q5 Native rnobanbHbI (aBTOMaTUYECKN)

Q3 (autotest precomputed)
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bbicTpoe cpaBHeHUe

bakeHp, App Store Mecou- BHeWwHU 6u- Jlydwee Makc.
HUUa HapHbIN dann npume- ~Kamep
HeHue
Q1 Apple — O6beKT- ~300
PG opbuTa
Q2 ¥ (Tonbko — colmap/glomap Bonblune ~5 000
COLMAP c6opka ans yNnn4yHbIe
ABOW4- pa3pabot-
Hbin 4MKOB)
Q3 Tek- — BeHy-Ha- ~1500
CTOBbIN 6opbl
UMnNopT
COLMAP
Q4 — O6beKT- ~200
Native opbuta
MHKpe-
MeH-
TanbHbIN
Q5 — OTKaT C ~1 351
Native Q4
rnobanb-
HbIN
Q6 Workspace — MoeTOp- rno UCTouY-
Import HOe uc- HUKY
nosb3oBa-

Hne Metashape
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FNMABA

asa 10 — Pe)XxuMm HOBUYKaA

Pexxnm HoBuuYKka (HeM. Einsteiger-Modus, Cmd+1) — 3To HanpaBnsgeMbln pabo4ynin npo-
LLecc ons BCex, KTo BrepBble BoccTaHaBnmeaeT 3D-cueHy Gaussian Splatting. BmecTo
©oKOoBOWM NaHenu, NonHom nonen MHcnekTopa, NpUNoXeHne NPoBOAMUT Bac Yepes YeTbl-
pe wara: cHa4vana umnopT M3obpaxeHun unm emaeo u Boibop Quality Preset, 3atem
BbINosiHseTca obpaboTka (SfM + Training), Nocre 4Yero roToByt CLEHY MOXHO OCMOT-
peTb B 3D-npegnpocMoTpe, U HaKoHEeL, — 3KCMopT B HYXXHbIN ¢opmMaT. ToHKas nonoca
nporpecca B BEPXHEN YacTh OKHa BCeraa nokasblBaeT, Ha KakoM Luare Bbl ceivac
HaxooUTEeCh.

Mo cpaBHeHuto ¢ Expert Mode (Cmd+2), KOTOpbI NOKa3biBaeT BCE NaHenn ynpas-
NeHns oaHOBPEMEHHO, PeX1M HOBMYKA CKPbIBAET HEUCTONIb3yeMble oMLK, BblOaET
BanuaaLNOHHbIE NPeaynpexaeHnsa npm CAuUWKoOM MasioM YMCTe UK NSIOXOM KayecTBe
M3006paxXeHU 1N Ha KaXxaoM Liare npepasaraeT TONbKO Te KHOMKU, KOTOpPble UMetoT
CMbIC/T B TEKYLLEM cocTossHMN. MNepekntovaTtbea mexay Simple u Expert Mode MoXxHoO B
no6oit MoMeHT (Cmd+1/ Cmd+2), BCE cocToaHNE — MMMNOPTUPOBAHHbIE N306paxeHus,
Bbl6paHHaa NpeaycTaHoBKa, TEKYLLLAs TPEHMPOBKA, roToBoe 06/1aKo TOYEeK — COXpPaHs-
eTCs U cpasy A0CTYMNHO B APYroM pexunme.



RADIANCEKIT fnaea 10 — PeXunMm HoBUYKa

Z1— NmnopT (BbIGOP N306pa>keHnii U npeaycTaHOBKMN)

Imported Files

B BrowseFiles % TrySampleScene @ Download Sample Photos (~427 MB)

PucyHok 35. Simple Mode war 1— nycras 30Ha gporna 4o umMrnopTta n3obpaxxeHui, xs1ebHbie
kpoLku ceepxy (Import - Frame Quality - Cameras - Training - Preview - Export),
nuntonan popmaros JPG/PNG/TIFF/HEIC/MP4/MOV/PLY/SPZ/SPLAT/SCENE/COLMAP

4YTO BUAHO HA U3OBPAXEHNM XnebHble KpoLKK (Import akTuBeH) NokasbiBaOT YeTbl-
pExLarosbln pabounii npouecc. Cnesa — 30Ha Apona ¢ TpemMs CTA: «Browse

Files» (NSOpenPanel), «Try Sample Scene» (BcTpoeHHoe aemo), «Download Sample
Photos (~427 MB)» (noamMHoxecTBo flowers ns Mip-NeRF360). Muntonu popmaTtos
Nnofa, HUMMK NepeymncnaioT BCce NpuHMMaeMble Tunbl dannos. Cnpasa — «Imported Files»
€O cYéTuynkoM «0 images» n nycTbiM cocTosiHneM «No files imported yet». Huxe —
Quality picker (no ymonuanuio: Preview) n «Start Processing» (oeakT1MBMpoBaH, noka
HeT n3obpaxxeHun).

MepBblil LWAr COCTOMUT B TOM, YTOObI NepeaaTb NPUIOXKeEHUIO n3obpaxeHus. Yepes drag-
and-drop B 605blI0OEe NYHKTUPHOE MoJie nocepeanHe, Yepes KHonky «Browse Files» nnm
LLLeTYKOM MO BCTPOEHHOW aemMo-cueHe. CrnpaBa NosiBNSeTCA CNUCOK BCEX MMMOPTUPO-
BaHHbIX M3006pakeHn C paspeLlleHneM 1 pasMepoM daina; HMXe BO BCMJIbIBAOLLLEN
naHenu MHCTPYMEHTOB Bbl BbibMpaeTe Quality Preset 1 3anyckaete KOHBeNepP KHOMKOM
«Start Processing». BannpgauunoHHblie npenynpexaeHns (kpacHoe npu < 3 unmn < 10
n3obpaxeHuax, opaHxxesoe npu 10-19) nokasbiBalOT, OXMOAET N MPUNOXKEHNE PasyM-
HYI0 PEKOHCTPYKLMIO AN HET.



RADIANCEKIT

Progressindicator (MHgukaTop wara)

9 roE

Csepxy Hag paboynmM NpoLLeccoM, BCceraa BUOEH.

o~ TEXHWYECKMW
—e

Moka3blBaeT ropu3oHTaNbHYO NOSIOCY Nporpecca
no Bcemy koHBenepy (Frame Quality - SfM -
Training) c pacnpegeneHnemM no satanam: Frame
Quality saHnmaeT 0-5 % (dpasa 3.11, o4eHb KOpOT-
kag), SfM — 0-30 % nonocsbl, Training — 30-100 %.
PsooM TekcT cTaTyca 1 NpoLeHTbl C UMEHeEM ¢asbl
(«SfM 41 %», «Training 12 500/20 000»), 4TO6bI
NMofib30BaTeNIN HE YNTaN KaXYLLLYtOCs perpeccuto
«41 % StM - 25 % Training» Kak oWwnoky —
nonoca nokasblBaeT o0 M Nporpecc KoHBelepa,
a He noawar. Pac4yét ETA cTapTyeT, KaK TO/IbKO 13-
MepeHa 4oCTaTo4YHas CKOPOCTb 06y4eHnsa (0OblYHO
nocne nepsbix 100 nTepaunin). To xxe oTobpaxeHne
mucnonbayetcs n B Expert Mode Hag MIHcnekTopoMm.

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

ToHKas nonoca B caMOM Bep-

Xy — Bawa kapTa no paboye-

My npoueccy. OHa roBopuT BaM
He TONbKO YTO MPUNOXEHNE Cen-
Yyac genaet (BblpaBHMBAET Kame-
pbl, NOET 06y4YeHue, ...), HO ”
HaCKONbKO JaneKko B LLefoM npo-
OBUHYNOCb. [leneHune coenaHo
HaMePEHHO TakK, YTO BblYUCNIEHNE
KaMep 3aHMMaeT NepByto TPeTb
nonocobl, a cCO6CTBEHHO 0byYeHne
— 3aJHue OBe TpeTu, nHaye 6bl
Kasanochb, YTO Nporpecc BHesan-
HO CKakKHyn 06paTHO K HY/0 no-
cne SfM. Tak Bbl MOXeTe pac-
cnabuTtbce, B3rnsaa Ha nonocy
0O0CTaTOYHO, YTOObI YBUAETH Fpy-
6bIv aTan. TeKCT pagoM roBOpPUT,
B KaKoM Bbl cenyac atane SfM
(Hanp. «SfM 41 %») unun B 06y4ye-
HUK (Hanp. «Training 12 500/20
000»), uTo6bl LMOPLI HE Kasa-
nucb 3anyTaHHbIMU. Ecnu ETA He
nokasaH, obyyeHne NpocTo eLLé
CNNLWKOM MOS10g0e — Npunoxe-
H1e OLLleHNBaeT TONbKO KOraa us-
MepWnIo 0OCTaTOYHY CKOPOCTb.



RADIANCEKIT

DropZoneView (30Ha drag-and-drop)

9 roE

JleBag cTOpOHa wWara umnopTta, 60bLLON NYHKTUP-
HbIA NPSMOYrOSIbHUK C CMMBOJIOM. B Simple Mode
oTobpaxaetcs ¢ Hagnucblo «Drop photos or a video
here».

= TEXHWYECKMU
—

30Ha gpona, KoTopas KpaTko nognpbirMBaeT CUM-
BOJIOM U TOHMpPYET GOH, Kak TOSIbKO Hag, NosemM
nosenaiTca drag-o6bekTbl. MpuHnmaeT JPG, PNG,
TIFF, HEIC, MP4, MOV, PLY, SPZ, .splat, 6aHa-

nbl .radiancescene v gupekTopun. MapuwpyTtmnsayms
Aporna no Tuny: ndobpaxeHuns cobuparTcs v ne-
penalTcs B OTCOPTUPOBAHHOM MOpsaake, BUOEO
TpurrepaT nyTb frame-sampling, splat-daiinbl oT-
KpbIBaOT NPEANpPOCMOTP Hanpsmyto, scene-6aHp-
Nbl NpOYNTbIBAOTCA. [IMPEKTOPUN NEepPevYnNCnaoTCs,
1 BCe coaepxkalimecs n3obpa)xeHnsa MMNopTupy-
toTce. Security-scoped bookmarks gns sandbox-
COBMECTMMOro AOCTYyNa KOPPEKTHO NpmnobpeTtatoTcs
M oTnyckatTcs. Henogaep>xvuBaemMbie pacluMpeHuns
oTobpaxatoTcs kak warning-6aHHep Ha 5 cekyHg.

KHonka Browse Files

° roe

BHyTpwu 30HbI Apona, BuaHas KHomMka.

o~ TEXHWYECKM
—e

KHonka, oTkpbliBatowaa parnnosbiin ananor macOS ¢
MHOXECTBEHHbIM BbIOOPOM 1 TUNamu dainos JPG,
PNG, TIFF, MP4, MOV, nanku, a TakXxe cobCcTBeH-
HbIM GOpPMaTOM CLEHbI NPUIoXeHUs. PesynbTupyto-
wme URL — security-scoped 1 npoxogdaT yepes

Te Xe NyTn nMnopTa, 4To n drag-and-drop. Korpa
nofib3oBaTesib BblIbMpaeT nanky, OHa PeKYPCUBHO
nepevyncnseTcs Ha NnpeaMeT n3obpaxxeHui.

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

bonblwoe NyHKTUPHOE none —
rMaBHbIA 3NEeMEHT ynpaBneHns
nepsoro wara. lNpocTto nepeta-
wuTe B Hero ¢otorpadumn nnu
BMOEO0, UNU Lenyto nanky — npu-
NI0XXeHVe BO3bMET BCE, YTO 3Ha-
eT, U NPOUTrHOPUPYET OCTalnbHoe.
Korpa none CTaHOBUTCS CUHUM

M CUMBOJ KPaTKO NOAMNPbIrMBaET,
npunoXxeHue pacnosHano drag.
OTnycTuTe, U UMNOPT Cpasy Hay-
HETCS: n306paxxeHns nepexonoaT
B CMUCOK Cnpaga, BUAEO aBTOMa-
TUYecku Tpurrepat war frame-
sampling, a y>xe o6y4eHHble pan-
nel .ply / .spz [/ .splat ort-
KpblBalOT NpeanpocMoTp Hanps-
My10. Ecnu popmaTt BoobLLe He
nogxoaut (Hanp., PDF nnu BMP),
CBEpXy Ha KOPOTKOE BpeMs NosiB-
nseTca ysegoMneHne — npuno-
XXEHUe He rnoTaeT Monya Hens-
BECTHbIV MaTepwman.

. NMPOCTbIMUN CNOBAMMU

Ecnu drag-and-drop Bam Heyf0-
6€eH, NPOCTO WENKHUTE Mo 3TOM
KHOMKe 1 B panioBoM guano-

re macOS nepenguTe K BallnM
doTorpadumsM. MoXXHO BbiGpaThb
Heckonbko ¢annos cpasy (Cmd-
KUK Mo oTOenbHbIM M306paxke-
HUAM) UNu BbIGPaTb LLeNnyto nanky
— NPUNoXXeHne Toraa peKypcue-
HO ULLET B Nanke Bce NOALEPXN-
BaeMble TUMNbl N306paKeHnin. 3To
ocobeHHO yao6HO, Korga Bawm
CbEMKM PasfIoXXeHbl MO BIOXEH-
HbIM nognankam (Hanp., «shoot-
day1/», «shoot-day2/») — oa-
HOTO LLleNYKa Nno rnaBHOM nan-

Ke 00CTaTO4YHO. PYHKLMOHANbHO
KHOMKa genaeT POBHO TO Xe,

4yTo U drag-and-drop; BbibupanTe
nyTb, KOTOPbIN yoo6Hee BaM.



RADIANCEKIT

KHonka Try Sample Scene

9 roE

BHYTpW 30HbI Apona, BUaHa ToNbKo Korga 6aHan
NPUNOXEHUS COAEPXUT AeMO-CLEeHY 1 Noka He UM-
nopTUpoOBaHbl N3obpaxxeHusa/splats.

>~ TEXHWYECKMW
—

MoasnaeTtca Tonbko ecnu (a) B 6aHaie npunoxe-
HUA eCcTb sample-scene.splat , .spz unm .ply U
(b) He MMNOpPTMpPOBaHbI N306pPaXKEHNA/BUOEO N HET
obnaka Touvek. Mo wenyky 3arpyxaeTcs rotToBoe
obnako Toyek (NpegnoymTas HaMMeHbLIMA dopmMaT
— .splat ~3 MB, .spz ~1.4 MB, fallback .ply )
1 vyepes3 400 Mc ycTaHaB/IMBAOTCA XXECTKO 3alUun-
Tble 3Ha4YeHMs KaMepbl N3 UCXOOHbIX MeTagaHHbIX
flower-cLeHbl 4N acTeTUYECKMN NPUATHOM Havanb-
HOWM NepcneKTUBbI.

KHonka Download Sample Photos

o roe

BHyTpwu 30HbI gpona, psagoM c «Try Sample Scenex;
Te Xe yCnoBusa BUONUMOCTMU.

o~ TEXHWYECKM
—e

3anyckaeT 3arpysky (penosutopuit github.com/
bkindler/radiancekit-sample—photos), KOTOpas 3a-
rpy>xaet npum. 427 MB ns 960 kagpoB nNosiHo-

ro paspeleHns n CKapManBaeT UX NPUNOXEHMIO.
Bo Bpems 3arpysku KHomnka geakTuBmpoBaHa. lNpo-
rpecc rnosBnsieTcs B BEpXHel nonoce nporpecca
kak «Downloading X %» Ha cobcTBEHHOM 3Tane,
NMOTOMY YTO STOT 3Tan OEPXUT COOCTBEHHYIO LKAy
0-100 % n He nepeceKaeTca C NocneayrLnm aTa-
nom SfM.

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

Ecnu Bbl BNepBble 3anyckaeTe
NPUNOXEeHMe 1 NPOCTO XOTUTE
YBUOETb, YTO BbIXOAUT B KOHLLE —
WENKHUTe 3gecb. OTKpoeTcs ro-
ToBas oby4veHHasa flower-cueHa,
KOTOPY0 MOXHO cpasy KpyTUTb
M aKcrnopTuposaTb, 6e3 HeobXxo-
OUMOCTM YTO-TO BblYMCNATH. Ka-
Mepa npegycTtaHoB/IEHA B 3CTe-
TUYECKWN NPUSTHYIO HaYanbHY0
nepcnekTUBY, Tak YTO Bbl Cpa-
3y BUOUTe Kpacueoe. Ugeanb-
HO ona 6e3pUCKOBOro UcnbiTa-
Huna 3D-ynpaBneHns v wara akc-
nopTa, npexae 4yeM 6paTbcs 3a
CO6CTBEHHbIE CbEMKU. Kak ToNb-
KO Bbl UMMOPTUpPYyeTe COBCTBEH-
Hble n306paXKeHns, KHoMnKa aBTo-
MaTUYecKn ncyesaet — oHa no-
KasblBaeTCs TONbKO NoKa NPoeKT
NOMHOCTbIO MYCT.

. NPOCTbiIMMN CNTOBAMMU

Kak n pemMo-cueHa, ToNbKo C Uc-
XOOHbIMU poTOrpaduUssMmn BMeCcTo
roTOBOro pesynbrata. Tak MOXHO
O[IMH pa3 caMOMYy NporHaTb BeCb
KOHBENep 1 yBNAETb, CKOMbKO Ha
camoM pgene gnatcs SfM n o6y-
YyeHue Ha BaweM Mac. 3arpyska
60nblaga (0Kono NonoBuHbI DVD
=427 MB), HO NpONCXOANT TOMb-
KO OQIMH pa3 — nocrie 3Toro
doTorpaduu nokanbHbl, U MOX-
HO 3anyckaTb KOHBeNep CKob-
KO YroHO C pasHbiMW NpegycTra-
HoBKaMu. MNoka NOET 3arpyska,
BEPXHSIsl nofoca nporpecca no-
KasblBaeT TeKyLW MM cTaTyC 3a-
rPy3KuW B NpoLeHTax, YTobbl Bbl
MO/ OLLEHWUTb, KOrga oHa 3a-
nyctutcsi. COBeT: UCMONb3ynTe
6bIcTPbIN Wi-Fi unn npoBogHyto
ceTb — 427 MB nHaye 3aiMyT Ka-
KOe-To BpeMsl.



RADIANCEKIT

Quality Presets Picker

9 roE

BcnnbiBalowas HUXHAS NaHe b MHCTPYMEHTOB
import-oBepnes, cnesa oT Start-KHOMKW.

>~ TEXHWYECKMW
—

AneMeHT ynpasneHns ¢ MeTKon «Quality» rpynnu-
pyeT OOCTYyMnHble NpeaycTaHoBKM Mo KaTeropmam
(Classic /| MCMC [/ Custom). BcTpoeHHble npeaycTa-
HOBKW rpynnupytoTCs MO KaTEropusiM; 3arofoBku
CEeKLMN XECTKO 3alnThl. NMonb3oBaTenbckue npen-
YCTaHOBKMW BUOHbI TO/TbKO €C/ OHU ecTb. Locked-
COCTOsIHME: NpeaycTaHOBKM He U3 6ecnnaTHoOro

cnucka (Quick + Preview) nonyvatoT cydpuke « a»
npv UMeHN, ecnn NoNb3oBaTeNb He KYNu; nNpu
Bblbope picker oTckakmBaeT obpaTHO K Preview

1 aBTOMaTn4yeckn oTkpbiBaeT purchase-sheet. Mpu
BblboOpe NpeaycTaHOBKa NPUMEHSAETCS, YTO 3aMeHs -
eT BClo KOHbUrypaumo obyyeHums.

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

3p0echb Bbl BbibMpaeTe, HACKOb-
KO TOYHO M 000 Npunoxe-

HMe O0MKHO cuYmUTaTb. «Quick» K
«Preview» MOXHO UCMONb30BaTb
6e3 NOoKYMNKN 1 OHM atoT NepBbIN
pe3ynbTaT 3a HECKONbKO MUHYT
— ngeanbHo Ans NpoBepku, Ha-
CKO/bKO Balln N306paxxeHuns Bo-
obuLe pa3yMHbl. «Balanced» n
«Quality» TpebytoT NonHOM Bep-
CUM 1 [aloT CYLLLEeCTBEHHO 6onee
YUCTble MOAENN, HO ANATCSA Ya-
caMu BMecTo MUHYT. MCMC —
apyras ctpaTterus, o6xogsias-
cs MEHbLIMM YuMcnoM Gaussian
splats — xopolo, ecnun no3aHee
X0YeTCs KOMMAKTHO 3KCMopTUpPO-
BaTb MOMENb UM MONOXUTb B
ceTb. [lpeMnyM-npenycTaHoBKU
Y3HalTCS MO MaleHbKOMY 3Hay-
Ky 3aMKa Npu UMeHW; ecnn Ha-
»KaTb Ha OOHY M3 HUX 6e3 NNLEeH-
3uu, picker otckakneaeT 06paTHO
K Preview, n purchase-sheet o1-
KpblBaeTcs aBToMaTuyecku. Npa-
BMNO 60MbLIOro Nanblia: BCeraa
HauyuHanTe c Preview, nocMoTpu-
Te pe3ynbTaT U TONbKO MOTOM pe-
lWanTe, CTOUT N 6onee ANUHHbIN
NMPOroH.



RADIANCEKIT

KHonka Start Processing

9 roE

BcnnbiBatowas HUXXHSA NaHenb MHCTPYMEHTOB
import-oBeprnes, cnpaea oT preset-picker.

>~ TEXHWYECKMW
—

KHonka, ocTatolLascs cepoi, noka He UMMopTU-
poBaHbl HY N306paXKeHns, HU BUaeo. Mo LWwenyky
3anyckaeT KOHBelep 1 nepeknodaeT stage-malum-
Hy B nopsaake Frame Quality > SfM - Training. Y
CaMOW KHOMKW HeT ganbHenwero ctatyca; BMecTo
aTOro uayuasa obpaboTka NosBIgeTca Kak oTaesnb-
HbI processing-akpaH.

Cnaipep Video Sampling

o roE

MpaBbli CANCOK N306paXxkeHun, BUOEH TONbKO Koraa
MMMOPTUPOBAHO BUAEO (BMECTO M306paXxkeHui).

o~ TEXHWYECKM
—e

Cnanpep 0.5 fps — 30 fps ¢ warom 0.5. Mpu name-
HeHUn 06HOBNSETCS NNOTHOCTb KaApPOB M AO0MOHN-
TeNbHO M3 NAOTHOCTU U AJINHbI BUOEO BblUMCAeTCS
uenesoe 4mcno kagpos (MmHumMmym 10). Cnangep
pacnonoxXeH BHe CNucka n3obpa>keHnin, MOCKOMbKY
aneMeHTbl crnncka 6okmpoBanu 6bl COBbITUSA MbILLN
OT cnangepos.. [Noa cnangepom nokasbliBatoTCcs Bbi-
yncneHHble target-frames («247 frames») 1 gnunHa
Buaeo («1m23s video»). Tooltip npeaynpexaaert:
«YaBoeHue NAOTHOCTM yaBaMBaEeT KOIMYECTBO Kaf-
poB 1 yBenunumeaeT Bpemsa SfM Ha ~100 %».

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

KHonka «Go». [Moka oHa cepas,
He xBaTaeT BXO4HbIX n3obpaxe-
HUIM nnu BMAaeo. Kak ToONbKo Bbl
nepetawmnn potorpadmu, oHa
CTAHOBMUTCS aKTUBHOM, U LLenY-
KoM 3anyckatTca SfM n o6by-
YyeHue nocnegoBaTenbHo. fanb-
Wwe npunoxeHne 6epéT Ha ce-
64 BeCcb paboymi npouecc, u

Bbl aBTOMaTU4YeCKM nonagaeTe
Ha processing-3kpaH (Z2). bonb-
LLIe HAYErO He HYXXHO HaXnMaTb
— TONbKO NOC/le OKOHYaHUS 0by-
YeHMa NPUNOXeHNe NepeknoYa-
eTcsd 06paTHO K NpPeanpocMoT-
py (Z3). Ecnu Bbl Nnepenymaerte,
B 111060 MOMEHT nocre aToro
MOXHO Tak)ke OTMEHUTb Yepes
Cancel.

. NPOCTbiIMMN CTOBAMMU

Ecnu BMecTo poTorpadui Bbl
MMMNopPTMPOBaNuM BUOEO, 3TOT
cnangep pelaeT, CKOMbKO OT-
OeNbHbIX N306paXxKeHn npuno-
XXE€HMe O0/KHO U3BNieYb U3 BU-
neo. bonblue n3obpaxxeHnm =
Nydlle Ka4yecTBO, HO TIMHENHO
60/blle BPEMEHMU BblYMCNIEHUN.
Ona 30-cekyHaHoro orbit-engeo
5 fps (150 nsobpaxxeHuin) —
xopowee Hayano; ons 1-MuHyT-
HbIX 3anucen 3 fps yacTo 60-
Nlee yeM focTaToyHo. MNop cnan-
OEepoM NpuoXeHue nokasbiBaet
BXXMBY10, CKOJIbKO KafpoOB Mosy-
YyaeTcs Npu Tekyllen HacTponke
— TaK cpasy BUAHO, nonagae-
Te 1 Bbl B pa3yMHbI gManasoH
okono 100—300 nsobpaxxeHUn.
Ecnu pesynbTaT CTAaHOBUTCA NNO-
XUM, NOTSAHUTE cnangep BNpaBo
M NonpobynTe CHOBA; HO yOBOE-
HWE YacTOoTbl KaPOB Take npu-
MepHO yaBaMBaeT OUTEeNbHOCTb
SfM.



RADIANCEKIT

KHonka Clear All

9 roE

MpaBbli cNMCOK N306paXKeHnin, BHN3y cnpaea; BUa-
Ha TOJIbKO €CNU MMMOPTUPOBaAHbI M306paXKeHus.

>~ TEXHWYECKMW
—

KpacHas kHomka. LLlenyok oTkpbiBaeT gnanor nof-
TBepXxaeHus ¢ 3aronoskoM «Clear all imported
files?» n coobuieHmnem «N images will be
removed.». [oaTBepXaeHNe o4YnLLaeT BCE UMMOP-
TUpOBaHHble n3obpaxeHuns/Bnaeo, staging- gupek-
TopuKn, 061ako ToYek, cTaTyc obyyeHus, pesynbrat
SfM n Bce kelwun; aTan npbiraet o6paTtHo B Import.
Mo Cancel Bcé coxpaHsaeTcs. [Juanor HacTpoeH

Kak HepgecTpyKTMBHbIN default-nyTb (pecTpykTMBHas
KHOMKa NoMeYyeHa KpacHbIM).

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

Ecnun xoTuTe HavyaTb COBCEM CHa-
Yyana, WeénkHuTe 3gecb. 3anpoc
NOATBEPXOEHNSA NOSABNASETCS, MNO-
TOMY YTO yaaneHue BbibpacbiBa-
eT BCe TeKyLLMe MMMNOPTbI, BKITIO-
Yyasd y)Xe paccymMTaHHble KamMmepbl
N pesynbTaTbl 06y4YeHns — oT-
MEHUTb Henb34. [onesHo, Kkorga
XOTUTE NOSTHOCTbIO 3aMEHUTD Bbl-
GpaHHbIN MaTepunan nsobpaxe-
HUI UNM N36aBUTHCS OT CTApPOro
npoekTa nepeg Ha4yanoM HOBO-
ro. lpuMeyaHue: yoaneHue og-
HOro n3obpaxkeHns genaetcs vye-
pes cnucok cnpasa (CM. cnepyto-
LW NMYHKT), HE Yepes 3Ty KHOoM-
Ky. Bawwn pannbl Ha gUcke npu
3TOM He yOansiTca — npuaoxe-
HMe TONbKO 3abbiBaeT CBOW CCbIN-
KW Ha HUX.

File List ForEach (ynaneHue ogHoro nsobpaxeHus)

9 roE

MpaBblt CNNCOK N306paXkeHn, Kaxkaaa 3anuchb.

o~ TEXHWYECKMW
—e

CnncoK No MMMNOPTUPOBAHHbBIM M300paXXeHUaM ¢
swipe-to-delete. Ha kaxxgoe nsobpaxeHne — cTpo-
Ka cO 3Ha4ykoM, UMeHeM daina, paspelieHnemM
(«1920 x 1080») n pasmepom dainna (popmatunpo-
BaHO KB/MB). PaspelweHune npuxoant ns metadata-
Kela, 3arno/IHIeMOro aCMHXPOHHO M3 3arosl0BKOB
n3obpaxeHuin, 4Tobbl Ul He 6nokuposanca. Oei-
CTBUWe yganeHus npegnaraeT TUNNYHbIN ang macOS
swipe-delete (cBann BneBo TpeknagoM Mo cTpoke)
n delete c knaBMaTypbl ANs BbIGPaHHOM CTPOKM.
MprMeyaHue: pacliMPEHHbIA NyTb yoaneHns nsob-
pakeHui ¢ IBHOM KHOMKOM MUHYC, backspace n
Cmd-Z nons oTMmeHbl 6bin nobaeneH T1osbk0 B Expert
Mode B Project Navigator — B Simple Mode ocTaér-
cqa swipe-delete.

. NMPOCTbIMMU CITOBAMMU

Cnucok cnpaBa NokasblBaeT KaX-
[0e UMNopTUpoBaHHOe n3obpa-
XXEeHUe c paspeLleHeM 1 pas-
MepoM danna — ypobHo gna
6bICTPOM OLLEHKMN, HE CMeLlanu
J1 Bbl BbICOKOTO pa3peLleHuns

C HU3KMM. O ng yoaneHus ogHo-
ro n3obpa>keHs cBannHuUTe ero
OBYMS nanbLaMun BNeBo No Tpek-
nagy — kak B i0S Mail — nnu BbI-
6epuTte n Haxkxmute Delete. Cam
dann npunoXxeHne He yaanserT;
OHO TONbKO y6upaeT ero us Te-
KyLLero npoekTa. Ecnm Hy>Ha
NOMHOLEHHas KHOMKa MUHYC 1nu
Cmd-Z gng oTMeHbl, Nepektoymn-
Tecb B Expert Mode (Cmd+2), Tam
3T0 ecTb B Project Navigator. B
Simple Mode co3HaTenbHO OCcTa-
€TCs NpoCcToM NaTTepH swipe.



RADIANCEKIT

nasa 10 — Pexunm HoBMNYKaA

BanupaunoHHble npeaynpexaeHus (3 ypoBHS)

9 roE

Mop, cnuckoM nsobpaxkeHui, Hag kHonkow Clear All.

o~ TEXHWYECKMW
—e

Tpy nocnegoBaTeNbHbIX MOPOra Ha OCHOBE YMCha
MMMOPTUPOBAHHBIX M3006paXKeHn (aKTUBHO TOMbKO
Korga ectb n3obpaxkeHus U HeT BUAe0): - < 3
M306paxeHunin: KpacHbIn 6aHHep (KpacHbI BOCbMU-
yronbHuK), TekcT «At least 3 images are required.
Camera alignment cannot be computed from fewer
images.» - 3-9 n3obpaxxeHuin: KpacHbIn BaHHep,
TekcT «With fewer than 10 images, SfM often fails
and the trained scene tends to overfit [...]. 15—

20 images minimum recommended; 30+ for object
captures.» - 10-19 nsobpaxxeHunin: opaHXeBblh baH-
Hep (warning-TpeyronbHuk), TekcT «Workable, but
quality usually improves with 20+ images and good
coverage around the scene.»

HaunHasg ¢ 20 nsobpaxeHui 6aHHep ncyesaert. Mo-
POrm XECTKO 3alnTbl U OCHOBAHbI Ha SMMUPUKeE
560+ akcnepnMeHTOB Mo 0by4eHuto.

. NMPOCTbIMU CINOBAMMU

MpunoXeHne CMOTPUT, CKOJTbKO
n306pa>KkeHni Bbl UMNOPTUPOBA-
N, N 0aéT LBETHYIO OLLEHKY.
KpacHbI 03Ha4aeT: 3To ckopee
BCEro He nonyyntcs — nmbo StM
He CMOXET BblYMCNUTb KaMepbl,
nmbo obyyeHne nepeobyymnTcs

Ha CINMLLIKOM ManoM MaTepuarne.
OpaH>XeBblll 03Ha4YaeT: BO3MOX-
HO cpaboTaeT, HO He XAuTe To-
NOBOro Ka4yecTBa, MOTOMY YTO an-
rOpUTM HaxXo4UT Masio Nepekpbl-
TUIN MexXay U3o6paxeHnaMu. Hu-
Kakol 6aHHep 03Ha4YaeT: Xopo-
LWne ycnoBus, y Bac 4OCTaTOYHO
MaTepuana. Ecnu gpencTeutenb-
HO XOTUTE YNCTble MOOENM, Lenun-
Tecb MMHMMYM B 30—50 paBHO-
MepHO pacnpefenéHHbIX CHUM-
KOB BOKpPYT Ballero o6bekta — u
3HaUMTeNnbHO 6onblue ong ynuy-
HbIX CL,eH unu 60nblWMX KOMHaT.
MO>XHO CTapToBaTb M Npu Npeay-
NpexmneHun, Ho He YOUBNANTECH,
ecnu SfM npepBéTcea 6e3 KOM-
MeHTapueB U1K MOLEeb OKaXeT-
CS OblpaBON.
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PacnosHaBaHue COLMAP-workspace

9 roE

Mpw gpone nanku — He BUOMMAas KHOMKa, a Jioruka
pacrno3HaBaHu4.

>~ TEXHWYECKMW
—

Mpu gpone oUpeKTopmUn NpPoBepsaeTcs, Coaep-
XXUT NN OHa O4HY U3 TpéX KaHOHNYeCKUX pac-
Knagok workspace: sparse/0/cameras.bin, sparse/

cameras.bin MM HaNpPsAMYyK cameras.bin B KOPHe.

Ecnu ga, ctaHgapTHOe nepevncneHmne nsobpaxe-
HUI NpepbiBaeTCs, U BMECTO 3TOr0 OTKpbIBaeTcs
MoparnbHbli alert, cnpalumBatowMin Nonb3oBaTens,
MCMOo/Ib30BaTb JIN CYLLECTBYHOLLY PEKOHCTPYKLMIO
WA MporHaTb n3obpakeHns 3aHOBO Yepes Apple
Photogrammetry. ToT Xxe nyTb u gna workspace B
TekcToBOM dopmaTe (cameras.txt) n gpns ETH3D-
aKcnopToB. MNogpobHocTn — rnaea 9, 6akeHa Q6.
PabotaeT B Simple Mode Tak xe, kak 1 B Expert
Mode.

Koraa nepexoauTtb K criegylolemMy atany?

fnaea 10 — PeXunMm HoBUYKa

. NMPOCTbIMU CINOBAMMU

Ecnu Bbl y>xe paboTanu c
Metashape, RealityCapture nnu
COLMAP u coenanv TaM Bbi-
YucneHne Kamep, MOXXHO Npo-
CTO NepeTawmTb Nanky akcrnopTa
ctopa. RadianceKit aBTomaTnye-
CKM pacrno3HaéT no cogepXxmumo-
My, 4To 3To COLMAP-workspace
(oH NpoBepseT sparse/0/,
cameras.bin uT.n.), n cnpa-
LIMBAET, B35ITb I FTOTOBOE Bbl-
YucrneHue Unn BbIYUCNUTD ca-
MOMYy. MPUHATL TOTOBOE C3KO-
HOMWT Yacbl OXXMOAHUA Ha
60NbLUNX CLUEHaXx, MOTOMY YTO
SfM nonHocTblo NponyckaeTcs
— o6y4eHune 3anyckaeTcs cpa-
3y. Tak)ke pacnos3HalTCcs TEKCTO-
Bble workspace (cameras.txt) n
ETH3D-3akcnopTbl. 3Ta GyHKLUSA B
Simple Mode gocTynHa Tak xe,
Kak n B Expert Mode; nogpobHee
— B rnaee 9 nopg 63keHgoM Q6.

LLlenkHyTb Start Processing MOXHO, Kak TONbKO (a) MMNOPTUPOBAHO XOTS Obl OOHO
nsobpaxeHune nnun snageo n (b) 6aHHep BanngaumMmn opaHXeBbl nnu ero Het. MNpu kpac-
HOM GaHHepe NPUIOXKEHME AacT CTapToBaTb, HO C BbICOKOW BEPOSATHOCTbIO 06paboTka
TYT XXe OTMeHUTCs caMa. PekoMeHaauns: MUHUMYM 20 n306paxkeHnit, pesknx, ¢ YeT-
KUM MepekpbiTUEM MeXay nocnenoBaTefibHbIMM CHUMKaMK, BCe NPUMEPHO C OQHOro
paccToaHuMa 4o obbekTa. [Nepen cTapToM BbibepuTe NpeayCcTaHOBKY Mof Ball OoaxeT
BpeMeHn — ¢ 30 nsobpaxxeHnaMn n npenyctaHoBko Quick Bbl FOTOBbI 3@ HECKOJIbKO

MWHYT, ¢ Quality ckopee yinayT 1-2 yaca.
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Z2 — O6paboTka (SfM + Training)

Structure from Motion

49%

PucyHok 36. Z2 SfM-¢pasa — 3Ha4vok atana «Structure from Motion» ¢ 41 % B 60/1bLLUOM
Kpyre, BepxHsig cTtaTtyc-rnosoca Ha «SfM 25 %», kHonka Cancel BHu3y cripaBa

SfM-¢as3a (kamepbl BbipaBHMBaKTCA): bonblol Kpyr nporpecca nokasbliBaeT Npo-
rpecc nogatana (3aecb 41 % Tekyuwen ceccun Apple Photogrammetry). TekcT cTaTyca
«Aligning cameras...» BBepxy cfneBa. XnebHble KpoLwkM nomeyatoT «Cameras» Kak ak-
TUBHbIN 3Tan. BepxHsaa ctaTyc-nonoca nokasbiBaeT 06U Nporpecc koHBenepa (25
%) — SfM 3aHMMaeT nepByto NONOBMHY nonochbl. Mapsawme wireframe-kamepbl Ha GoHe
HaMeKaloT, YTO UOET OLUEHKa Mo3.

PucyHok 37. Z2 ¢asa oby4yeHuss — 3Ha4yok atana « Training Gaussians» Ha 6 %, XuBble
meTpuku ceepxy (Training: 400/5000 — Loss: 0.1642 — 138.7 it/s), ETA 33 ¢, Pause/Cancel
BHU3Y

®dasa o6yueHus (onTumMmnsnpyroTca Gaussians): 3Hayok nogaTana nepekoyaeTcs
Ha «Training Gaussians», NPOLEHTbl CYMUTAIOT UTepaLnmM BbIBpaHHOM NpeayCTaHOBKM
(3mecb 400 / 5 000 onga Preview-npenycTaHoBkn = 8 % aTana). CTpoka XUBbIX METPUK
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nokasbiBaeT 3HadeHue loss (0.1642), ntepaunn B cekyHay (138.7 it/s) n ETA (33 c).
O6LWKI nporpecc KoHBenepa B aTol pase nogHnumaetcs ¢ 50 % go 100 %. KHonka
Pause (BmecTo Tonbko cancel B STM-¢pa3e) nosBongeTt no3gHee Bo306HOBUTL; Cancel

oTbpachbiBaeT pe3ynbTaT 0by4yeHns 1 BosBpawaet K Z1.

Kak Tonbko KOHBelep 3anyLeH, NpuioXeHne ckpbiBaeT import-overlay n nokasbiBaeT
NONTHO3KPAaHHbIN processing-akpaH. B ueHTpe aBmxeTca 60/bLLION KPYr nporpecca
(220 x 220 nukcenemn) co 3Ha4YKOM 3Tana, TEKCTOM CTaTyca 1 YMUCJIOM MPOLEHTOB;
B $OHe ToHKas splat-aHMMaunsa CUMBONNYECKN BU3YyanusnpyeT UAayLmMe BblYNCNEHNS.
BBepxy cneea MOXHO nokasaTtb info-naHenb, oTobpaxatoLLyto XXMBble METPUKN N3 00Y-
yeHusa n SfM. BHu3y ecTb Pause/Resume, Cancel, a B cnyyae owwmnbkm — KHonka Retry.

SplatTrainingView (¢poHoBas aHuMaLms)

° roe

MonHO3KpPaHHbI GOH 3a KPYroM Nporpecca, CKpbi-
BaeTCs Npu OTMEHe Unun olmnbke.

o~ TEXHWYECKM
—e

[lekopaTnBHasg aHMMaUug, KOTopas B 3aBUCUMOCTM
oT nporpecca kKoHeelepa (0...1) peHaepuT pac-
Tyllee YMC/0 ManeHbKMX aHUMUPOBAaHHbIX splat-
yacTtuy,. ICTOYHNK — BblUMCISEMOe 3HaYeHne Npo-
rpecca, kotopoe Mmanut SfM-¢dasbl B 0-0.2, a 0by-
yeHne — B 0.2-1.0 (Frame Quality B 0-0.05). Tak

splats 3amMeTHO «HapacTaloT», Noka UOET obyyeHue.

YucTto gekopaTMBHO — OTOOpaXkeHMe He NnokasbiBa-
€T peasibHble NPOMEXYTOYHbIe pe3yNbTaTbl TEKYLLEe-
ro oby4veHus (ato 6b1n Obl live preview B Expert
Mode). NMpu oTMeHe unn cboe ckpbiBaeTcq, N BUOEH
TONbKO Kpyr cTaTyca.

@ nrocTbiMu cnoBAMK

Ha poHe npét ManeHbkas aHu-
MaLMa TaHLYOLWNX TOYEK, YTO-
6bl 3KPaH He BbIrMsaaen Takum
MyCTbiM BO BPEMS BblYUCNEHUN.
9To He Bala peanbHas 3D-Mo-
nenb — eé Bbl YBUAUTE TONbKO
nocne obyyeHus, Ha ware Z3.
AHUMaLUS, 0OOHAKO, UMEEeT Ty Xe
TOHaNbHOCTb, TaK YTO NO NpU-
6NU3UTENBHOM NIIOTHOCTU MOX-
HO NMPOYMTaTb, HACKOMbKO Aane-
KO NpogBuHynocb 06yyeHune. B
Havane BUOHbI NMNLWb HECKObKO
ToYek, K KOHLY POH 3anofHa-
eTCsl 3aMEeTHO N/I0THEE — CUM-
NaTUYHbIN BU3YyanbHbIN MHOWKA-
TOP B A0OMNOSIHEHWNE K MPOLLEHTHO-
My oTo6pa>keHWto B Kpyre. Ecnu
aHUMaumMs BaM MellaeT (Hanp.,
NOTOMY YTO Bbl XOTUTE Napan-
nenbHo paboTaTb B GOHE), MOXHO
nepeknymnTbes B Expert Mode,
roe eé Her.
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BonbLuoii Kpyr nporpecca

9 roE

LleHTp processing-akpaHa, 220 x 220 nukcenen.

o~ TEXHWYECKMW
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[1Ba KonblLla, OTPUCOBAHHbIX NOBEPX APYr Apyra:
CHapy>Xun — npurnywéHHoe track-konbLo, BHYyTpU —
3aMnoNHEeHHOE KOJbLLo Nporpecca ¢ akUeHTHOM nnu
KpacHOM 06BOAKOM (KpacHbIA Npu owmnbke). BHyTpu
Kpyra — 3Ha4okK atana (Mo3r gng obydeHus, kKamepa
ona SfM, nnénka ona n3BneyvyeHnsa Kagpos BUAEO,
nckpbl gna Frame Quality), 3aronoBok atana u Xxu-
BO€ aHMMMPOBAHHOE MPOLEHTHOE YMCO0 WPNUDHTOM
32 nyHkTa rounded. 3Ha4YoK MSAFKO Ny/bCUpPYeET,
rnoka obpaboTka akTneHa. OTobpakeHmne NHTepno-
nupyet Ha TaMepe 30 Y NnaBHO K TEKYLLLEMY
dakTnyeckoMy nporpeccy — € NOCTOAHHON creep
(0.0003/kagp) nntoc nponopumnoHanbHon gonen (4
% OT gap) 1 MSArKMM MNOTOJIKOM, YCTaHaBNMBaOLWUM-
cs Ha 80 % cnepnytolien oxmngaemor sexu (ona SfM
— N3 XECTKO 3alnTon Tabnuupbl Bex). Tak nporpecc
oulylLaeTcsa nnaBHbIM, gaxe ecnu paktTnyeckne ob-
HoBNeHMs STM nNpmxogaT pas B HECKOMbKO CeKyHL,.

=78 Info-KHoMKa (Noka3aTb METPUKN)

o roe

BBepxy cneea Ha processing-akpaHe, 32 x 32 nuk-
cens.

o~ TEXHWYECKM
—e

MpocTas kHonka ¢ material-¢poHoMm. Mepekntoya-
eT info-naHenb BKJ1/BbIK/N. 3HAa4Y0OK NepeksyaeTcs
mexay info-circle-outline u info-circle-filled npwu
akTuBauuun. NMnasHaga fade-in-aHnmauuna. Tooltip
«Show detailed processing metrics».

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

bonblwon Kpyr nocepeguHe —
Balll FMaBHbIM 3KPaH, Noka npu-
noxeHue cymtaeT. OH HaNoNHSA-
eTcs NnaBHO, Aaxe Koraa o6HoB-
NeHNsa peanbHOro BblYNUCNeHnsa
npUxoaaT pa3 B HECKOJbKO ce-
KYHO — 3TO OAéT owyuieHune,
YTO YTO-TO MPOMCXOOUT, BMECTO
TOro 4To6bl MMHYTaMU CMOTPETH
Ha 3aMEp3LWuni NPoLLEeHT. CUMBON
B cepeguHe MeHseTcs B 3aBU-
CUMOCTU OT TOFO, UOET NN cen-
Yyac U3BnevYeHue Kagpos (3Ha4Y0K
NNEHKW), BbipaBHNBaHME KaMep
(3Ha4oK KaMepbl) Unn obyyeHne
Gaussians (3Ha4yokK Mo3ra). Yuc-
110 NPOLLEHTOB OTHOCUTCS K TEKY-
LeMy nogluary — o6LLnA KOH-
Benep BUOHO B TOHKOM nosnoce B
camMoM Bepxy. Mpu ownbKe Konb-
LLO CTAaHOBUTCS KpaCHbIM BMe-
CTO CUHEro, a 3Ha4YoK nepecTaeTt
nynbCUPOBaThb, TaK YTO Bbl CpPa3y
3aMeyvaeTe, YTO YTO-TO MOLUJIO He
Tak.

. NPOCTbIMMN CTOBAMMU

Mo yMon4aHui aKpaH CoO3Ha-
TENbHO ONPSATEH — TONbKO 60/b-
Lo Kpyr nporpecca, 6onblie
CHavana Hu4ero He BMgHo. Ecnu
KaK TEXHUYEeCKN 3aUHTEPECOBAH-
HOMY MOJSIb30BaTet0 BAM XO4eT-
€S TOYHee 3HaTb, YTO MPOUCXO-
OuT (Kakas utepaums, kakon loss,
ckonbko Gaussians), WENKHUTe
no 3Ha4Ky i BBepXy cnesa. BHU-
3y Bble3)XaeT MafieHbkas naHesnb
N NOoKa3blBaeT BCE XXUBble 3HaYe-
HWs. MTOBTOPHbIN LLENYOK CHOBA
eé ckpblBaeT. HacTpowka He nep-
CUCTEHTHa — MPU Ka)a,oM HOBOM
nporoHe o6y4YeHns naHenb cHa-
Yyania CHOBa CKpbITa, YTO CO3Ha-
TenbHO BbI6paHoO, YTOOLI He Ny-
raTb HOBUYKOB.
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7E® Info-naHenb (OkuBble METPUKN)

9 roE

BHM3y cneBa Ha processing-akpaHe, BuaHa ToNbkKo
Korga showProcessingInfo == true.

>~ TEXHWYECKMW
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[ByXKO/MI0HOYHasa naHenb ¢ ultra-thin material-¢po-
HOM. JleBas KosioHKa: creuymdunyHblie gns atana info-
cTpokn — gna SfM TekcT cTaTyca 1 NpOoLEeHTbl; ANns
0byyeHns — ntepauns, KOMOMHMPOBAHHDIN loss,

L1 loss, D-SSIM loss, uncno Gaussians (opaHxe-
BbIM), ckopocTb (it/s), npoluiegliee Bpems, paccun-
TaHHbIN ETA, SH-cTeneHb u learning rate. MNpaBas
KOJIOHKa: TEKCT CTaTyca, CTpoKa ¢ uHdpopmauuei

0 BPeMeHU, nHnamnHoBbIn loss- rpaduk (cm. C-28)
n discoverability nudge (cm. C-32). Bce 3HayeHus
cumnTbIBaloTCa M3 training status, koTopbii 06HOBNA-
€TCH Ha KaXk[1oM Tuke oby4eHus.

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

Info-naHenb Nnoka3biBaeT BCe XMU-
Bble 3Ha4yeHUs, KoTopble B Expert
Mode nocTosiHHO BbiNn 6bl Ha
60KOBOM NaHenu MIHcnekTopa:
TekyLlas ntepaums, 3Ha4eHune
loss (MeHbLUe = ny4lue), Yucno
Gaussians, CKOPOCTb, OLLleHOYHOe
ocTaBlweecs BpeMsd, SH-cTeneHb
n learning rate. Ha npaBo# cTo-
poHe 0OMNONHUTENbHO UOET KPO-
we4vyHas kpueas loss, koTopast Ha
O0[HOM B3rfsiae roBOpuT, NOET
nn oby4vyeHne B NpaBmUIIbHOM Ha-
npasneHnun. Ecnm oby4veHue Ka-
XXeTcs BANbIM, B3rnsg ctofa no-
MoraeT — loss, KOTopbI 60/1b-
we He nagaeTt, unu ETA, koTo-
poe 6osblle He YMeHbLIaeTcs,
yKa3sblBaloT Ha npobnemsl. Ec-
nu loss B3pbiBaeTcH (BHE3aMHO
CTaHOBMUTCS OFPOMHbIM) UK MO-
kasbiBaeT NaN, o6yyeHune cTano
HEeYyCTONYMBLIM, U UMEET CMbICN
Cancel + Retry nnu nepeknto-
YMTbCS Ha OPYryto NpeaycTaHoB-
KYy.
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KHonka Pause/Resume

9 roE

HwuxHas navigation-naHenb, BUgHa TONbKO BO BPeEMS
sTana oby4yeHusa (HE Bo Bpemsa SfM) n noka obpa-
60oTKa UOET.

>~ TEXHWYECKMW
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Bordered-kHonka. BbidbiBaeT Pause nnm Resume

B 3aBMCUMOCTM OT cTaTyca. MeTka nepekntya-
eTca Mexay «Pause» (Co 3Ha4koM pause) u
«Resume» (3Ha4ok play). Ha SfM-wware kHon-

Ka He rnokasbiBaeTcs, NoToMy 4To y Apple
Photogrammetry HeT cemaHTukK pause. CocTosaHune
pause NoNHOCTbIO COXpPaHseT UuTepaumto, ctaTyc
Gaussian 1 optimizer momentum — Resume npo-
O0JIXKaeT C TOro MecTa, rae paHee OCTaHOBUOCH.

KHonka Cancel

o roe

HuxHsS navigation-naHenb, BUAHa noka ngéet obpa-
6oTka (SfM nnum Training).

o~ TEXHWYECKM
—e

KpacHas bordered-kHonka. OTkpbiBaeT gna-

Nlor NOATBEPXAEHMS C 3arofloBKOM «Stop

and discard progress?», kHonkamu «Discard
Progress» (destructive) n «Keep Running» (cancel).
Mpw NnogTBEPXOEHMM yCTaHaBNMBaeTca cancel-
dnar, training-3apaya 3aBepllaeTcd, Nnpun Heob-
XO04MMOCTK 3aBepluaetcd STM-nognpouecc, n B
JSONL-nor nuwetcd summary-cTpoka ¢ cancel-
cTaTycoM. B otnnume ot Pause, training-6ydepbi n
cTaTyc oTbpacbiBatoTCs.

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

Moka naét obyyeHune, B nob6omn
MOMEHT MOXHO €ro 0CTaHOBUTb
M no3gHee BO306HOBUTL. [Mones-
HO, KOrga Mexpay 0enoM xo4yeTcs
Ha Mac 3aHsaTbCs YeM-TO Apy-
rum, Tpebyowmm MmHoro GPU —
Hanp., BUAEOMOHTAXOM, TECTOM
Urpbl MY 3KCMOPTOM peHpepa
13 gpyroro npunoxexus. LWen-
Yok Pause, fenaete CBOE, Wwen-
4ok Resume, 06y4YeHuMe Nponon-
)KaeTcs POBHO TaM, rge ocTa-
HOBUNOCbH. CYETUUK UTEPaLUNA,
yucno Gaussians u optimizer
momentum NOMHOCTbIO COXPaHs-
I0TCSl, COCTOSIHME pause He CTo-
MUT BaM Ka4vecTBa. Ha SfM-¢ase
Pause HepocTynHa —y Apple
Photogrammetry HeT dyHKLMNMK
stop, TaM B KpallHeM cfyyae
npuxooutcs pabotatb ¢ Cancel.

. NPOCTbiIMMN CNTOBAMMU

KHOMNKa oTMeHbl. B oTnnymne ot
Pause 310 OKOHYaTeNbHO — ecnu
NOTOM 3ax0TMTe Nepe3anyCcTuThb,
o6paboTka NoMAET c Havana, Bce
y)Xe 06yYyeHHble uTepaLmmn note-
psHbl. MonesHo, Koraa Bbl OWKN6G-
NINCb C NpeayCcTaHOBKOM, obyye-
HUe NOET CINWKOM MedleHHO
WIN NPUNoXeHne BHO BblgaéTt
MYCOpHble pe3ynbTaTbl, U HE XO0-
yeTtcqa xpaaTtb. Mepen co6CTBEHHO
OTMEHOW NPUINOXeHUe eLlé pas
CNpoCuT Yepes amanor noaTeep-
XOeHns, YyTobbl Bbl Cy4anHO He
noTepsann Yacbl BblYMCNeHUn. Ec-
NI X04YeTcqa TONbKO KpaTKo npe-
pBaTb, Nyylle Bo3bMuTe Pause.
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KHonka Retry

9 roE

HuxHas navigation-naHenb, BUgHa Korga KOHBenep
copsanca (SfM-cTtaTyc HaunmHaeTcs ¢ «SfM failed»
N oby4eHne B error-cocTosHUK).

>~ TEXHWYECKMW
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Accent-kHonka. [NepesanyckaeT BeCb KOHBeNEP.
Mepen cTapTOM MPOBEPSETCSH, €CTb /N ELLLE NMMOoP-
TUpOBaHHble n3obpaxeHus/Bnaeo. MNpeapiayme
error-niorn coxpaHatotca B JSSONL-gMpekTopun; Ho-
BblA MPOrOH NULIET HOBbIN Nor-dann ¢ TekyLwmm
timestamp.

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

Ecnu SfM nnu obyyeHune copBa-
nu1cb ¢ coobueHneM 06 ownbke,
30eCb MOXHO nonpo6oBaTb CHO-
Ba. MlHorga aTo noMoraert, NoTo-
My 4TO MHOrue warun (RANSAC,
densification) numelT cnyyanHbie
KOMMOHEHTbI, U CO BTOPOW Mno-
NbITKM NoflyyaeTcs TaM, roe nep-
Bas He cpaboTana. 3aTeM BeCb
KOHBeNep 3anyckaeTcs 3aHOBO C
camMoro Havyana — SfM u o6yu4e-
Hue, B cBeXui JSONL- nor-dawnn.
Ecnu paxe BTopas NonbiTKa He
ynanacb, 06bl4HO Npo6nemMa BO
BXOOHbIX M306paXkeHnax (cnuiu-
KOM Marno, CIMWKOM Marnoe ne-
pekpbiTMe, motion blur, nnoxon
CBET); TOrga BepHUTeCh yepes
Back 1 nomeHanTe maTepuan.
CoBeT: napansenbHo 3arngHuTe
B training-noru (Help - Open
Training Logs), TaM nogpo6Hee,
roe UMeHHo 3acTpsno.
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MHnaitHoBbIN loss-rpagpuk

9 roE

B info-naHenun, npaBas KoNoHka, BUAEH TONbKO BO

BpeMs 0by4YeHUs C HENMYCTON UCTOPUEN. KpoweuHas kpusas loss, koTopas
Ha O HOM B3rnsige NnokasbiBaeT,

«cxoguTcs» nn obyyeHue (NMUHUS
nagaeT BNpaBo) UKW OHO 3acTps-
KomnakTHasa obnacTtb pucoBaHus (BbicoTol 40 nnk- N0 UK B3pbiBaeTcs (MMHMA Nnoc-

cesielt), pucyert UCTopuio 10ss Kak MHUIO B 1 NMUK- Kas unn pacTer). Mpyu sRoposoM

06YyYeHUN NUHUA B HaYvane Kpy-
ceflb akLeHTHbIM LBeTOM. [laHHble pUNbTPYOTCS Ha e pa R ————

. NMPOCTbIMU CINOBAMMU

>~ TEXHWYECKMW
—

KOHeu4Hble 3HavyeHuns (NaN-3awuTa gnsa Hectabunb- eTCsl — 3T0 OXMAAEMbIV XOf,
HbiX 06y4YeHnit). Min/Max BblYMCNAOTCS MO BCEN MOX0XWI Ha KPUBYIO MOMOBUHHO-
UCTOPUKN — rpaduK aBTOMATUYECKU 3yMUT Ha Ana- O [PEIEMEAED [TORX TS BT

o YeCKU 3yMUT Ha TeKywnn gna-
nasoH 3HauveHui. MocnegHee 3HaveHune loss cuanT NasoH 3HaueHui, TaK YTo faxe
BBEPXY cnpasa Hafg rpadukoM. Cama UCTOPUS Ha- ManeHbK1e YNyylleHUs B KOHLE
KannueaeTtcs B app state Ha KkaxgoMm training tick 0By4eHus ocTatoTes BUAHDI. Ec-

NN NNHUA BAPYT NMpbiraeT BBEPX
NN 3aMOpPaXXMBaeTcs, 3TO XOPO-
LW CUTHAM, YTO YTO-TO MAET He
Tak — nubo Matepuan npobnem-
HbI, NTM60 ny4le 6bl MogoLwwna
npyrag npenycraHoBka. lrpadouk
Bbl HanaéTe B info-naHenu, KoTo-
pyto Noka3biBaeTe BBEPXY CNeBa
3HAYKOM i.

(06bl4HO Kaxable 100 ntepaumin).
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Discoverability Nudge (noackaska Expert Mode)

9 roE

B info-naHenu, npaBas KoNoHKa BHU3Y, BUOHA TOJb-

KO BO BpeMsi obyyeHunsa M B Simple Mode. HeHaBsi3uMBas nogckaska, 4To
B Expert Mode Bo Bpems 06y-
YeHMa TeKyLas NpoMeXKyTouHas
Bepcusa Bawen 3D-mopenu Bua-

. NMPOCTbIMU CINOBAMMU

>~ TEXHWYECKMW
—

ManeHbkas CTpoka cO 3Ha4YKoM rnasa n TeKCTOM Ha BXMBYI0 B viewport. B Simple
nognucu «Switch to Expert Mode (32) for live Mode 370 cosHaTenbHo CKpLITo,

lat . 4yTo6bI AepxaTb Ul CNOKOMHbIM
splat preview», B coep>aHHOM TOHe U WpPUdHTOM — HO MHOTVE MONb30BATENM HE
10 NyHKTOB. HMKaKOro MHTEPakKTUBHOIO a/IeMeH- 3HAIOT flaxe, YTo Takast GyHKLMS
Ta, NPOCTO Nofackaska. He pearupyeT Ha LWen4yok CYLUECTBYET, MO3TOMY 3[,eCh Mbl
— MOMIb30BaTENb AOMIXKEH AENCTBUTENbHO HaXaTb IO () RIES SR 2 RIS, e

. XMnTe Cmd+2, 1 o6y4eHue npo-

Cmd+2 nnun weénkHyTb MeHio Mode > Expert Mode. [LOMXUT pa6oTy B GOHE, a Bbl

cMoXeTe HabnoaaTh, Kak Balla
Mof.enb CKNaablBaeTcs Ha rna-
3aX. 3TO Tak)Ke XOPOLUNIN UHCTPY-
MEHT, YTOObI yXXe Mocsie HeCKosb-
KX ThICSIY UTepaLuil OLLEHWUTD,
BbINOET NN pe3ynbTaT XOpOoLnM,
WNKY Nyylle OTMEHUTb U HavyaTb
cHavana. Cmd+1 B nto60ou Mo-
MEeHT BO3BpallaeT 06paTHO K
Simple-Buay.

Korpa nepexogutb K cneaytowemMy atany?

MpunoxeHne aBTOMaTU4Yeckn nepekntovaetca Ha Z3 (Preview), Kak Tonbko oby4yeHune
YCMEeLIHO 3aBEPLUEHO — HUYErO LLENKATb He HYXKHO. HMXHSa navigation-naHens Torga
nepeknto4vaetca ¢ Pause/Cancel Ha kHonky Back (Hasag k Import) n kHonky Export
(Bnepépn k Export). B cnyyae ownbok (kpacHoe coobuieHne o6 owmnbke, 3Ha4YOK aTana
— X) BMecTO aToro nosensercs Retry, n Hago pewunTb, Ha4YaTb 1M CHOBA WUJIN BEPHYTbCS
yepes Back k Import, 4YToObl CMEHUTb MaTepuman N3obpaxxeHuin.
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Z3 — lNpegnpocmoTp (noBepHyTb 3D-Mopaenb)

Swpe) expert

Unlock Full Version

PucyHok 38. Simple Mode war npeanpocmotpa ¢ 3D-rnpocMOTPLYMKOM

PucyHok 39. Z3 npeanpocmMoTp nocsie 0KOH4YaHus 06y4yeHuss — PeKOHCTPYMPOBaHHbINM CUH-
TeTu4yeckumii 6ykert, 3aro/ioBokK nokasbiBaet « Training complete — 3,022 Gaussians in 13 s»,
KHonkn Back un Export BHU3y

4TO BUAHO HA U3OBPAXEHUW XniebHble KPOLWKM NoMeyatoT «Preview» Kak akTUBHbIN
aTan. NonHoakpaHHbIn 3D viewport peHaepnT 3aKOHYEHHO 0By4YeHHYI0 cLeHy byke-
Ta (CMHTEeTUYecKknit TecToBblt Habop Blender, nogmMHoXxecTBo 60 kagpoB 13 960
hemispherical- kamep). 3aronoBo4Has ctatyc-nonoca: «Training complete — 3 022
Gaussians in 13 s» — gaéTt ¢uHanbHoe 4ncnio Gaussians u BpemMs obyvyeHusd. Drag
B viewport BpauwiaeT kamepy (yaw/pitch); koneco ckponna 3yMuT BAOJIb HanpaBfieHus
B3rnsgga. KHonka «Back» (BHM3y cneBa) BO3BpalLaeT K Z2 Afs resume Uian re-run;
KHonka «Export» (BHU3y cnpaga, primary) BeaéTt ganblie K Z4.

Mocne 3aBepleHns 06y4eHns NPUIoXKeHNe aBTOMaTUYeCckn nonagaeT B npegnpo-
CMOTP. 30€ecb Bbl BUAMUTE Bally 3aKOHYEeHHYO Mogenb Gaussian Splatting B monHo-
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aKkpaHHOM Metal-Buae n MoxeTte eé BpallaTb, 3yMUTb U MaHUPOBATb MbllblO U TPpekna-
noM. MNoBepx viewport cnguT ManeHbKuii oBepnen ¢ ynpasneHneM kamepon n nHdo
— aBTO-BpallleHWe, cTaTUCTUKa 0byYveHus, kHomnka cbpoca. MNepen cneayoWmMM Warom
(Export) nonesHo ocMOTpPeTb Moesb C Pa3HbIX PaKypcoB, YTobbl ybeamTbea, 4YTo pe-

KOHCTPYKLMS YncTas.

SplatViewportView (rnasHbin 3D-Bua)

9 roE

MonHo3KpaHHbI GOH LWara npeanpocMoTpa.

>~ TEXHWYECKMW
—

Metal-based 3D viewport, peHaoepsLmin 3aKkoHYeH-
Hoe obnako Toyek. PeHaoepep — ato COBCTBEH-
HbI ForwardPass- pacTepusaTtop RadianceKit, ToT
K€ caMblil, KOTOPbIN yXXe peHaepuT splats Bo Bpems
0byyeHuns, noaTomMy ato HacToawmm WYSIWYG (4to
oby4eHO, TO 1 NOKa3blBaeTCH, U 3KCNOPTUPYETCSH

B TOYHOCTM TakK Xxe). Tile-based peHaep-koHBenep
c order-independent transparency. Ecnu peHaepep
He MOXeT 6bITb MHMLMANM3UPOBaH (Hamnp., NMoToMYy
4yTOo Metal HegocTyneH B cMCTEME), BMECTO 3TOr0
noasnseTcs YEpPHbIN GoH ¢ TekcToM «Metal not
available». Bug nrHopupyert safe area, Tak 4To Mo-
Oenb 0oCTUraeT Kpas okHa.

@ nrocTbiMu cnoBAMK

InaBHbIN viewport. 3gecb Bbl BU-
OuTe Bally 3aKOHYeHHY0 3D-Mo-
Oenb, PEKOHCTPYNPOBAHHYIO N3
BalMx ¢poTorpaduit, peHaepu-
Myto Ha GPU B peanbHoM Bpe-
MeHW. LLLENKHNTEe 1 TawuTe ne-
BOW KHOMKOW MbILLIK, YTOObI Bpa-
watb. Koneco ckponna nnm xect
Tpeknaga gByMs nanbuamun gns
3yMa. MNpaBasg KHOMKa MblLWK

nnn Cmd+drag gna naHa. Mo-
Oenb COCTOUT U3 0eCsATKOB ThicAY
nonynpo3paydHbix 3D-annuncoun-
0oB («Gaussians»), poTopeanu-
CTMYHO PEKOHCTPYUPYIOLWMX Ba-
WY CLEeHY — Y KaXK[A0ro ecTb
no3uunsa, opmeHTaums, popma un
LBET, KOTOPbIM Hay4nocb o6y-
YyeHue. B peakoMm cnyyae, Ko-
roa Baw Mac He nogaepXxuBa-
eT Metal, Bbl BMECTO 3TOro yBU-
OUTe YEPHbIN POH C COOBLLEHN-
eM-nopackasko — RadianceKit
HenpeMeHHO HyxpgaeTcs B Metal-
coBMecTuMoM GPU.
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CameraControlsOverlay (oBepneii ynpasneHus)

9 roE

Hap viewport, nnaBatowmi.

o~ TEXHWYECKMW
—e

KomMnakTHbI Ul-oBepnen ¢ KHonkaMu g9 aBTo-
BpalleHusa (turntable), copoca kamepbl, Bbibopa
doHa (gray/black/white), coxpaHeHns cKpMHLWOTA,
nepekntovenmns info-naHenu. MNMpuea3biBaeTcs K na-
pamMeTpamM kamepsbl (distance, azimuth, elevation,
target, FOV) n ynpasnset auto-turntable. Bo Bpems
oby4yeHuns (korga nonb3oBaTenb B Expert Mode xo-
yeT BUOETb viewport conpoBoanTenbHO), oBepnei
OOMNOSTHNTENTbHO NMOKa3blBaeT KOMMAKTHY CTPOKY
cTaTyca obyuyeHus.

KHonka Export (naHenb HaBurauum)

9 roe

HwuxHas navigation-naHenb B Z3.

o~ TEXHWYECKMW
—e

Accent-kHonka ¢ MeTkoM «Export» n sHauykom
share. lLlen4yok Tpurreput nepekntodeHune B Z4. lMNe-
pen aTuM parent-Bug npoBepsieT, pasbnoknpoBaHa
N NOSIHag BEpPCUS — ecnim HeT, BMeCTO 3Tana aKc-
nopta noka3sbiBaeTcs lock-sng (cm. U-06).

. NMPOCTbIMU CINOBAMMU

ManeHbkas nnaBatoLas naHenb
Hag mMopenblo. 30ech Bbl 3a-
nyckaeTte aBTo-BpalieHue (Mo-
Oelb KPYyTUTCA cama, yaobHo
OJ191 CKPUHLLIOTOB M KOPOTKUX Ae-
M0), cbpacbiBaeTe KaMepy vyepes
Reset B cTapTOBY0 NO3ULLUIO (ec-
NN NOoTepanuch), nepeknoyaeTe
®OH (cepbii oNa HeUTpanbHO-
ro, YEPHbIM AN MakCUManbHOTo
KOHTpacTa, 6enbin ansg cBeTnbIX
Mofenen) n Hanpamyto aenae-
Te CKPMHLIOTbI, KOTOPble coxpa-
HAatoTcsa nof, /Pictures. Yoo6Ho,
Korga xo4yeTcs nokasaTb onpe-
OenéHHyto aeTasnb C KOHKPETHO-
ro pakypca, He aKCnopTupysa ao-
NOMHUTENbHO BCIO MOAeNb. ABTO-
BpallleHMe TakXXe — XOpoLunmn
TECT TOro, BbIFNAANT NN MO-

Oellb 0AQMHAKOBO XOPOLLO CO BCEX
CTOPOH, NN ecTb «obLapnaH-
Has CTOpOHa», BO3HMKLIAA N3-3a
HegoCTaloWmMX KaapoB..

. NMPOCTbIMU CTOBAMMU

Korpa Bbl ,OBOMbHbI pe3ynbTa-
TOM, WeEnkHMUTe Export, n nona-
OEéTe B NOCNeQHWUN LWar, rae Bbl-
6epeTe popmMaT U COXpaHuUTe.
Bes KynneHHoM NonHon Bepcuun
Bbl BMECTO 3TOr0 nonajgaeTe Ha
3KpaHHYto 6/10KMPOBKY C Nofa-
CKa3Kow pa36/10KMPOBKU U KHOM-
KOWM MOKYNKN — NPUNOXEHWNE HE
X04YeT HaBA3blBaTb BaM MOJTHYO
Bepcuto, Ho Export — ogHa ns
premium-@gyHKUni. Kak Tonbko
nokKynka 3aBepLueHa, npunoxe-
HMe cpa3y NpoaosikaeT paboTy B
pa3610KMPOBAHHOM COCTOSIHUM,
W Bbl NOMagaeTe Ha NPUBbIYHbIN
3aTan akcnopTa. Ecnun nepepyma-
eTe, yepes KHonky Back BepHé-
Tecb K IpeanpocMoTpy 1 CMOoXe-
Te NPoLoMKaTh KPYTUTb MOAENb.
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Korga nepexoauTthb K criegylowemMy atany?

Mepen sKCNOPTOM NPOBEPHUTE MOAENb OAWH Pa3 MOJIHOCTbIO U NMPOBepbTE: BCe Nn 06-
NacTu, KOTOpble Bbl MOKPbINM BO BXOAHbIX M306paxeHusx, Ha MecTe? EcTb Nn napauime
«floaters» (splat-obnaka Gaussian, ceoboaHoO BucsLine B Bo3ayxe)? YMcTo num Bbirns-
aaT doH/Hebo nnm cMmazaHbl? CepbE3Hble NPob6eMbl MOTYT O6bITb MCAPAaB/IEHbI TONTbKO
MOBTOPHbIM 06yYeHneM — nnMbo ¢ 60MbLLINM YMUCIOM N306paxeHnin, NMbo ¢ apyromn
npegyctaHoBkol, Nnbo B Expert Mode ¢ HacTpoikamu floater-reduction.

Z4 — JkcnopT (Bbibop popmaTta 1 coxpaHeHune)

Choose Export Format

PucyHok 40. Simple Mode wwar akcrnopTta ¢ kapToykamu ¢opmaToB

Export History
Choose Export Format

pLY
traiining_20260527T211321Z.ply
43 k8

 Export PLY (3DGS Standard)

PucyHok 41. Z4 kapTo4dku akcriopta — 6 ¢popmatoB (PLY 742 KB BbibpaHo, SPZ 74 KB,
glITF 708 KB, .splat 96 KB, Orbit Video, Web Viewer 133 KB), ucropus akcropTos B 60KOBO/
rnaHesn cripasa C yXe aKCrnopTUpoBaHHbIM PLY
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4TO BUAHO HA U30BPAXEHUN XnebHble KPOLIKWU NoMeYvaloT «Export» Kak akTUBHbIN aTan.
CneBa — ceTka kapTo4yek «Choose Export Format» co Bcemu wecTbto onuuamu: PLY
(ctanpapTHbIM 3DGS, 742 KB, ¢ nonHbiMM SH-kKO3dPULMEHTaMN — 3a0eCb NpeaBapn-
TenbHo BbI6paH cuHel ranoykon), SPZ (cxatbin popmat 3DGS, ~90 % meHblue PLY,
74 KB), 9lTF (c pacwunpeHnemM KHR_gaussian_splatting, 708 KB), .splat (coBmecTnm
c Beb-npocMoTpLmMKOM Yyepes antimatter15, 96 KB), Orbit Video (360° MP4 cueHbl,
live-BbluncneHne pasmepa), Web Viewer (aBToHOMHbIM HTML co BCTpoeHHbIM 3D-npo-
cmoTpumkoMm, 133 KB). Paamepbl cuntatoTcs BXXMBYIO M3 Tekyllero yncna Gaussians u
overhead ¢opmaTa. CnpaBa «Export History» nepeuncnset yxe 3aBepLUEHHble 3KCMOP-
Tbl CO 3Ha4YkKoM dopmaTa, UMeHeM dainna u timestamp — wen4yok oTkpbieaeT B Finder.
Primary CTA BHM3y cneBa: «Export PLY (3DGS Standard)» ¢ nog3aronoBkom npo
Gaussians «2,991 Gaussians - SH degree 3».

Ha nocnepgHeM ware Bbl BbibnpaeTe oanH 13 6 popmaTos akcrnopTa (PLY, SPZ,

glTF, .splat, orbit video, web viewer) yepe3 ceTky KapTouek N3 2 KOJIOHOK, LLENKaeTe
Export n BbibupaeTe MecTo coxpaHeHus B ananore macOS. CnpaBa MAET NUCTOPUS BCEX
npeablayLwmnx aKCNopToB — Npu Bbibope KapTouky OLEHOYHbIN pa3Mep daina cpasy
nokasblBaeTCs MOf KaXkaoM KapTOYKOR, Tak YTo Bbl, Hanp., npeanoyTétre SPZ, ecnu
XOTUTe naTu B Be6 (ManeHbkuin), n PLY, ecnn xoTnute umnopTupoBaTb B gpyroe MO
(SuperSplat, Postshot, Blender yepe3 nnarnH) (601bWON U NONHbIN).

CeTka popMaTOoB U3 2 KOSTOHOK

° roe

. NMPOCTbIMMN CNOBAMMU
JleBas OCHOBHas CTOpPOHa LWara akcnopTa.

CeTka KapTo4yek c 6 dopmMmaTamy,
aKTyanbHbiMK B Simple Mode:
PLY (cTaHpapTHbIN dopMaT ang
apyrux 3D-nHcTpyMeHTOB), SPZ
(cxxaTbl BapuaHT gns Beba), glTF
(opumumanbHbIi Web3D- cTaH-
napT), .splat (ons Be6-npocMoTp-
wuka antimatter15), orbit video

o~ TEXHWYECKMW
—

CeTka KapTouyeK ¢ AByMS r’MOKNUMUM KOTOHKaMU n
MHTepBasoM B 12 NyHKTOB. NTepupyet no ¢popma-
Tam, npegnaraembiM B Simple Mode — otdunbTpo-
BaHHOE MOOMHOXECTBO MOJIHOrO cnucka ¢popma-

TOB, Ccoepalllee TONbKO 6 BaXkHelWnx ¢opmMaToB:

PLY, SPZ, gITF, .splat, orbit video, web viewer.
Compressed PLY n SOG npepnaratotcsa TOJIbKO B
Expert Mode.

(rotoBbit MP4 ona nokasa) u Web
Viewer (aBTOHOMHbIN HTML-¢dann
CO BCTPOEHHbIM 3D-nneepom).
Tak nokpbiBatoTcs 90 % Bapu-
aHTOB MCMNONb30BaHUA. Ecnn Hy-
)XeH OQWH U3 MeHee pacnpocTpa-
HEHHbIX dpopMaToB (compressed
PLY nnu SOG pgnga akcTtpemManb-
HOro CXKaTuns), NepekntYnTeCh B
Expert Mode, TaM 0OCTYynHbI BCe
8 popmMaToB. KOMMNaKTHbIN BbIGOP
30ecb caenaH HaMepeHHo, YTo-
6bl HOBUYKM He BblNTn MoJaBNeHbI
pa3Hoob6pasnem.
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KHonka Format Card

9 roE

Kaxpas kapToyka B ceTke.

o~ TEXHWYECKMW
—e

MpocTas KHomMnka ¢ card-packnagkoi: 3HavyokK
(Hanp., document zipper ons PLY, archive box ons
SPZ, video icon gng orbit video) cBepxy, nmsa
dopMaTa KakK 3arofioBok, onncaHue caption (obpe-
3aeTcs A0 2 CTPOK), Mo, HUM OLEHOYHbIN pasmep
danna (BbIYMCIEHHDbIN BXMBYIO U3 dopMaTa, Ymcna
Gaussians n SH-cteneHu, otbopmMaTrpoBaH kak KB/
MB). Mo wenyky popmart BbibMpaeTcs. BoibpaHHas
KapTo4ka rnony4vaet accent-¢oH, accent- o06BogKy u
3Ha4vyoK check B npaBoM BepxHeM yrny. Tooltip —
onncaHune dopmara.

Cnaiigep AanTenbHOCTU BUO,EO

o roe

Mopa ceTkon GpopMaTOoB, BUAEH TONbKO €Cnu BbiOpaH
Bugeodpopmar (orbit video nnm social video).

o~ TEXHWYECKM
—e

Cnanpep 3-30 cekyHp ¢ warom 1 cekyHaa, npmBsa-
3blBaeTCA K ANIMHE BUAEO B app state. Makcumanb-
Has wupuHa 300 nukcenei. MNoka3biBaeTcs TOMbKO
ecnu BbibpaH Bugeodopmart. 19 He-Buageo ¢popma-
TOB cnangep NofHOCTbIO yaanseTcsa n3 emga — 6es
MEPTBOro NPOCTPAaHCTBA.

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

Mo kapTouke Ha popmar. LLénk-
HeTe No OHON, OHa BblaeNseTcs
AKLEHTHbIM LLBETOM W rasiovykomn,
a KHOMKa aKcnopTa HMXXe Nof-
cTpanBaeT CBOM TeKCT («Export
PLY», «Export SPZ» n T.4.). Ha
Ka)gon KapToyke — noagxona-
LU CUMBON, UMS, OBYCTPOYHOE
KOPOTKOE 06bACHEHME N OLLEHOY-
HbI/ pa3mep panna ong Bawe-
ro TekyL,ero pesynbraTta oby4ye-
HUg. Pasmep noMoraeTt pasyMm-
HO BblIOpaTb — €Cnn Xxo4eTcs
OTMNPaBUTb pe3ynbTaT Mo nouTe,
BO3bMWTE HAaMMEHbLUNI BapnaHT
(06bl4HO SPZ unu .splat); ecnu
X04eTcs NnpogonkaTb paboTy B
apyron 3D-nporpamMme, BO3bMU-
Te TOT, Y KOro nyylasi COBMeCTu-
MOCTb (06bI14HO PLY). Mpwn HaBe-
OEeHUM Ha KapTouky tooltip noka-
3blBaeT 6onee nogpobHoe onunca-
HMe — eCNN pPas3nnyns Mexay
dopmMaTaMm KaxxyTcs BaM Hesic-
HbIMW.

. NPOCTbIMMN CTOBAMMU

Ecnu B KayecTBe aKcrnopTa Bbl
BblOMpaeTe orbit-Bmaeo, 3gech
MOXXHO 3a4aTb ANINHY. 3 CEKYH-
Obl = 04eHb GbICTPOE BpalleHue,
30 cekyHpf = Me[JIeHHOe, Cro-
KOMHOe BpalleHne BOKPYT BaLlemn
Mogenu. ng counanbHbiX reels
(Instagram, TikTok) o6bl4HO 6—10
CEKYH[ naeanbHbl — 00CTAaTOYHO
[0Nro, 4To6bl NOKa3aTb MOAEND,
[0CTaTOYHO KOPOTKO, YTOGbI 3pU-
Tenu He oTckoYunu. Ong npe-
3eHTaUNM NN NopTPoNMo-B1UaE0
MO>XHO CMeno B3aTb 15—20 ce-
KyHO. Cnanpep nosBnaeTcs Tonb-
KO ecnu Bbl6paH Buageopopmart;
ona gannoBbix popMaToB Bpoae
PLY nnu SPZ 310 6bin0 6bl 6ec-
CMbICIEHHO, U OH CKPbIT.



RADIANCEKIT

KHonka Export

9 roE

Mop ceTkon ¢opmaToB (M Nopg, cnanaepom annTenb-
HOCTW, ecnu BbIOpaHO BUAEOD).

>~ TEXHWYECKMW
—

Bonbliasa accent-kHonka. MeTka: «Export {format-
name}», 3Ha4ok share. o wen4ky oTKpbIBaeTCs
save-gmanor macOS c nogxogawmm popmaTty pac-
LUMPEHMEM N UMEHEM MO YMOJTYaHUIO «SCENe.
{ext}»; npn NnoaTBEPXXAEHMNN SKCNOPT NULLETCS B
BblOpaHHbI URL. [leakTBMpOBaHa, eCiiv HeT pe-
3ynbTaTa 06y4yeHns nnu y>xe NOET aKCnopT.

Mporpecc-6ap akcnopTta

9 roE

Moa KHOMKOW aKCNopTa, BUAEH TOMbKO Noka UOET
9KCMOopT.

>~ TEXHWYECKMW
—

MHOukaTop nporpecca ¢ MakCUManbHOM LNPUHOM
300 nukcenen, noa HAM noAanuck «Exporting... N
%>». 3HaueHue 6exunT ot 0 0o 1 1 obHOBIAETCS NpWU
3anmcu — y PLY kyckamum no 10 000 Gaussians, y
SPZ opunH pa3 nocne kBaHTOBaHMS, y orbit video —
B frame-uHTepBanax.

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

LLlen4yok, BbI6Op MecTa coxpa-
HeHus B gnanore macOS, roto-
BO — MPUJIOXEHME 3anuncbiBa-

eT ¢ann B BbIGpaHHOM popMa-
Te B BbibpaHHOe MecTo. Mg no
yMonyaHuio — «scene.{pacLumn-
peHue}» (Hanp., «scene.ply» nnm
«scene.spz»), ero MoXHo name-
HWUTb B OManore Kak yrogHo go
coxpaHeHusa. KHonka cepas, no-
Ka elé HeT pe3ynbTaTa 06y4ye-
HUA (30eCb TaKOro CNyYnTbCA He
[0MXHO, MHay4e Bbl 6bl HE 6biNKn
Ha Wware aKcnopTa) Uau yxe naoeTt
OpYyron akcnopT. Kak ToNbKo 3KC-
nopT UAET, Nog, HAM NOABNSETCS
WHOMKaTOp Nporpecca; npuno-
)XXeHune ocTaértca paboTocnocob-
HbIM, TaK YTO Bbl MOXETE y)Ke ro-
TOBWUTb Cleayowmn aKCnopT.

. NMPOCTbIMMU CITOBAMMU

Moka MOET aKCNopT, 3A4eCb BMAHA
TOHKasi nonoca nporpecca nnc
oTobpa)keHne NnpoueHTOB. PLY
06bIYHO rOTOB 3a CEKyHAbl, MOTO-
My 4YTO ¢anna NPOCTO 3anucbiBa-
eTcs ABOUYHO. SPZ ONnTCS 4yTh
Jonblue, NOTOMY YTO JaHHble Npu
3TOM KBAHTYOTCS U CXXMMaloTCH.
Orbit video — caMbIi1 3aTpaTHbIN
no BpeMeHM 3KCNopPT — 3ech
KaXkabl OTOENbHbI Kagp nepe-
pUCOBbIBAETCH; B 3aBUCUMOCTH
OT pas3peLleHns 1 ANnNHbI MO-
XeT YNTU MUHYTa unu 6onblue.
Bo BpeMs akcnopTa npuioXxXeHune
ocTaéTtcsa paboTocnocobHbIM, Tak
4YTO MOXHO y>Ke rOTOBUTb Cneay-
oW GopMaT UMK NPOAOIKaTb
LLénkaTb B viewport.
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OTob6pakeHune oLMBKKN aKcrnopTa

9 roE

Mopn nporpecc-6apoM, BUAEH TONbKO €Civ NpK no-
cnegHeM aKcnopTe NpousoLllsia ownbka.

>~ TEXHWYECKMW
—

KpacHas cTpoka co 3Ha4koM warning n TeKCTOM
owmnbkun. KpacHbin doH ¢ 8 % opacity, ckpyrnéH-
Hble yrnbl. MakcuManbHas wupuHa 400 nukcenen.
PacnpocTpaHéHHble NpuynHbl ownbok: SOG oxun-
paet cwebp B cucteMHom PATH (He coBMeCcTUMO

c App Store); ownbka 3anmcu Npu NOJIHOM AUCKE;
sandbox-owunbkKa ¢ UensIMn coxpaHeHus BHe pa3spe-
LWEHHOM obnacTu.

Cnuncok ucTopun aKCrnopTos

° roe

MpaBas CTOPOHa Lara aKcnopra.

o~ TEXHWYECKM
—e

Cnucok No NCTOPUMN IKCNOPTOB (MEPCUCTEHTEH Kak
JSON B UserDefaults, nogaoep>xnBaetcs nocne Kax-
00ro ycnewHoro akcnopra). Kaxpgas cTpoka rnoka-
3biBaeT format badge (ManeHbkuMin, accent-uBeTa),
timestamp (HH:mm), nmsa ¢ainna (obpesaetca oo 1
CTPOKMK) U popMaTUpPOBaHHbIN pa3mep danna. Len-
YOK Mo CTpOKe OTKpbIBaeT Finder ¢ BbiIOpaHHbIM
dannom. MNMyctoe coctosHme: «No exports yet».

nasa 10 — Pexunm HoBMNYKaA

. NMPOCTbIMU CINOBAMMU

Ecnn akcnopT cpbiBaeTcs, 34ecb
KpacHbIM NosiBsieTcs KpaTtkoe
onncaHue npobnembl NPOCTbIM
A3bIKOM. OBbIYHO MPUYNHA OYe-
BWOHa — HET MecTa Ha AM1CKe,
HeT NpaB Ha 3anuchb B LLeNeByto
nanky, uaun uenb BHe paspeLLéHr-
Hbix sandbox-o6nacTtei. KoH-
KpeTHo ¢ popmMaTtoM SOG 6biBa-
eT,YTo cwebp OTCyTCTBYeT B
cucTeMe; B aToM cnydyae SOG
HenpurogeH, u NnpnaeTcs oTka-
TUTbCA K SPZ. Ecnu coobueHune
06 ownbKe HEICHO, NOCMOTPUTE
B nor-gupekTtoputo (Help - Open
Training Logs), TaM nogpo6Hee
OMMcaHo, YTO NOLUMO He TaK. B
COMHUTENbHbIX CNly4Yasix noMora-
eT NPOCTO BbI6paTb ApYyroe MecTo
COXpaHeHnss — Hanp., pabounn
cTon.

@B nrocTbiMM cnoBAMY

Cnucok Bawunx NpeablayLwmx aKc-
nopToB — popMaT, BpeMs, UM
¢danna, pasaMep, B XpOHONOrun-
yeckoM nopsgke. LLlenyok no
CTPOKe, U pann nogceevynBaeT-
cq B Finder — 6e3 Heob6xoau-
MOCTM CaMOMY HaBUIMPOBaTbLCS
no nankam. YoobHo, korga 4ac
CNyCTS CHOBA HY)XEH NnocnegHum
3KCMNOPT, M Bbl Y)Xe He 3Hae-

Te, Kyga CoXpaHunm — ncropus
3TO NOMHUT. ECcnu Bbl ewé Hu-
Yyero He 3KCNOPTUPOBANN, 34echb
CTOUT gpyxentobHas nogckaska
«No exports yet». Cnucok ne-
peXXnBaeT nepesanyckun npuno-
XXEHUS, MOTOMY YTO XPaHUTCH B
UserDefaults.
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NcTopursa KOHTEKCTHOro MeHI0 (npasbiii KNNK)

9 roE

@ nrocTbiMu cnoBAMK
MpaBblil KUK MO CTPOKE UCTOPUN.

MpaBbii KNKK MO 3aM1UCKU UCTO-
—e-

-o_—. TEXHUYECKMU PN OTKPbIBaeT MajleHbKOe MEeHI0
. C OByMs OencTBMaMu. «Reveal in
KOHTEeKCTHOe MeHIo Ha KaX [0 3anucu cnucka ¢ Finder» menaeT To e caMoe, 4To
nByMs gencteuamMn: «Reveal in Finder» (oTkpbiBa- 06bIYHbIN LWEeTYOK — OTKPbIBa-
et Finder ¢ BbI6paHHbIM palinioM, Kak 0gNHOYHbIN et Finder c BbIGpaHHbIM aitiom,
c Path o 4TOG6bI Bbl CPa3y ero yBuMaenu.
wenyok) n «Copy Path» (nomelliaeT NofHbIN NyTb B PE e TOMEN e [T
daiina kak TekcT B bydep obmeHa). MNMocnenHee nyTb dpanna B 6ydpep o6MeHa,
nonesHo ans drag-and-drop B gpyrue npunoxeHus 4TO6bI MOXHO GbINO €ro, Hanp.,

BCTaBUTb B KOMaH[bl TEPMUHa-
na, B Apyrve npunoXeHusa nam s
3aMeTKy. OcobeHHO ygo6HO, KO-
raa Bbl XOTUTE NepepaTb 3KCMopT
KOMY-TO MM OTKPbITb B A PYrow
nporpamMmme, pa6oTatoLLen c BBO-
LOM NyTu. DYHKLMOHANbHO Ma-
neHbKas, Ho nonesHas gertanb,
penaowas cTaBky Ha TUMUYHbIE
ansi Mac naTTepHbl B3auMogen-
CTBUS.

nnn ang nepegayn B KOMaHOHYO CTPOKY.

Korpa pabounii npouecc 3aBepLuéH?

Mocne ycnewHOro akcnopTa y Bac ecTb Bawa 3D-mMonenb danom Ha aucke, a B
MCTOPMKN NOABNAETCA HOBAsA 3anncb. HeT KHOMKM «Done» — MOXHO NocfieaoBaTenbHO
caoenaTb ntoboe YNCIo 3KCNOPTOB B pa3Hblie dpopmMaTtbl 6€3 NoBTopHOro obyyeHuns. Ecnn
X04eTcsl BEpHYTbCS K MpegnpocMoTpy (Hamnp., 4Tobbl ewe pas NpoBepuTb NepCcrnekTun-
BY KaMepbl), NCNonb3yinTe KHOMKY Back B HUXHeR navigation-naHenu. Ecnun xo4vetcs
HayaTb COBEPLUEHHO HOBYIO CLeHY, Yepes Back BepHuTech kK Z1 1 UCNOSb3ynTe TaM
Clear All, nn6o File = New Project (Cmd+4>+N).

MNepexntoveHne B Expert Mode

B nto6oin MoMeHT HaxmuTe Cmd+2 nnu Boibepnte Mode - Expert Mode ( M8 ). Coxpa-
HAeTCa BCE COCTOSHME: UMIMOPTUPOBaHHbIE N306paXxeHuUs, BbibpaHHaa NpeaycTaHoOBKa,
mayliee nnu sakoH4YeHHoe oby4veHune, roToBoe 061ako TOYEK, UCTOPUSA SKCMOPTOB, Aa-
Xe Tekylnii atan. B Expert Mode BMeCTO YeTbIpEXLLIAroBoro atana nokasblBaeTcs nos-
Haa 6bokoBas naHenb VMIHcnekTopa co Bcemun ~150 nonamum ynpaeneHusa. B yacTHocTu:
Project Navigator (cM. rnaBy 2) npeanaraeT pacluMpeHHble onepaunm ¢ n3obpaxeHua-
MU (KHOMKa MUHYC, yaoaneHue backspace, otMeHa Cmd-Z, npegnpocMoTtp Quick Look),
>XXMBOW NpennpocMoTp B viewport Bo BpeMs 06ydeHuns, a TakxXe BCe napaMeTpbl loss,
MCMC, densification n Mip-Splatting. Cmd+1 nepekntoyaet ob6paTtHo B Simple Mode —
nMpu 3TOM TOXE He TepseTcs HUKakoe COCTOSIHUE.
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YHacTo 3agaBaeMblie BOMPOCHI

MouemMy Mo KHonKa Start Processing octaérca cepoii?

Bbl eWwé He MMNOPTUPOBAM HN M300paxXeHn, HU BUAeo. MNepeTawmTte xoTa 6bl 0ANH
dann B 30HY Apona unu ncnonb3ynte «Browse Files». Kak Tonbko cnmcok nsobpaxe-
HUI cnpaBa coaepXuT XoTsa bbl 0HY 3annCb, KHOMKa CTaHOBUTCA akTuBHON. (C Bcero
1-2 n3obpaxeHuamm ctapT cpaboTaeT, Ho SfM cpasy npepBETCS C OWNBKON — CM.
KpacHbIN BanuaaLNOHHbIA 6aHHep.)

Mouyemy Moga KHonka Export 3abnokupoBaHa?

B Simple Mode ecTb aBa ypoBHa: (a) Ecnu training-koHBelep elé He 3aBepLUEH U

y Bac ero HeT, KHOMKa AeakTUBMpPOBaHa — CHayvana Hago 3aBeplwmnTb Z2. (b) Ecnu
rnoJsiHasg Bepcus el He KynsaeHa (PurchaseManager.hasAccess == false), Bbl BMECTO
aTana akcnopTa BuanTe lock-Bmna, co 3HaykoM 3amMka 1 kHonkon «Unlock Full Version,
OoTKpblIBatoLel purchase-sheet. NMpenyctaHoBkM Quick n Preview no3eonsaioT o6yyaTbea
6ecnnaTtHO, HO 3KCMOPT — NPEMUYM.

MoueMy 9 He Mory Bbi6paTb NpenycTaHOBKY?

MoxeTe BbibpaTb — HO €C/IM HaXXMETe Ha premium-npenyctaHoBky (Balanced, Quality,
BapuaHTbl MCMC) 6e3 KynneHHoWn NonHoi Bepcun, picker aBToMaTnyeCckn oTCKOYNT
obpaTHO K Preview, n otkpoetcsa purchase-sheet. Quick n Preview — eqMHCTBEHHbIE
cB0b6OOHO Ncnonb3yeMble NpeaycTaHOBKN.

MouyemMy Mo 30Ha Apona nycrtasa U NYHKTUPHO-cepas, XoTH g nepeTackuBalo B Heé
nsob6paxxeHua?

BeposiTHO, pacxoxgaeHune Tuna UTI. NMpunoxeHne npuHnumaet JPG, PNG, TIFF, HEIC,
MP4, MOV nntoc cobcTBeHHble splat-dpopmaTbl npunoxerusa. Opyrue ¢opmaTbl n306-
paxeHuin (BMP, GIF, WebP, RAW-dopmaTbl) HE pacrnosHatoTca. Ecnun yBepeHbl, 4To

Ball TUN M306pakeHns O0/IKEeH BKOYATbCS, NPOBepbTe pacluMpeHne MeHn daina —
NpUIoXeHWe B NepByto ovepenb OPUEHTUPYETCS Ha paclUMpeHne, a He Ha cofepXnmoe
danna.

Mouemy SfM pnuTtca Tak poaro, Xxota y meHs Bcero 30 nso6paxeHuin?

Apple Photogrammetry He MaclTabupyeTcs NMHENHO — Npu onpenenéHHbIX KOHCTenN-
NAUNAX N306paxeHn (MoMelLL,eHUs CO CITOXKHbIMUK TeKCTypamu, motion blur, nnoxoi
CBET) OHa A/INTCS 3HAYUTENbHO AOOofblie, YeM NOACKAa3bIBAET YNC/IO U300paxeHuin. Ecnu
SfM ¢ 30 nsobpakeHnamm BCé ellé BucuT Yepes 10+ MUHYT, NPEepBUTE N NonpodyinTe
CHOBa C NyylnUM MaTepuanom, Nnmbo nepeknountech B Expert Mode 1 nonpobyinTte
COLMAP/Native SfM (Cmd+2 - Inspector - Camera Alignment).

Foe a9 Haipy cBowm training-norun?

Help - Open Training Logs (Cmd+4{*+L). 3To oTKkpoeT ~/Documents/RadianceKit/Logs/
. Kaxxpas ceccua obyyeHms nuwet cobeTBeHHbIn JSONL-dann ¢ timestamp B UMeHM
danna — nepBasa cTpoka — KoHOUrypauus, 3atem kaxaple 100 ntepaunin noeT
progress-cTpoka, nocnegHssa cTpoka — summary ¢ ¢uHanbHbIM loss 1 success-dna-
rom.
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