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NMoTeHUuManbHbLIN AMNNoM/cTaTbA:

1) NERF ans noctpoeHusi optodoTtonnaHa - T.e. agantaums B 2.5D

2) YnydweHnune geckpuntopa SIFT ana LIDAR obnakoB To4ek

3) PeanunsoBatb 6bicTpeii MRF onTumusaTtop anga 3agayum TeKCTypupoBaHusa (noes)
4) YnakoBka TEKCTYPHOro atnaca (Marematuka/reomeTtpus/onumn. nporp.)

5) BocnpoussecTu, n3yunTb, agantupoBatb Anst 6onblunx cny4vaes: PermutoSDF

Apyroe:
6) YnydweHne TEKCTypbl - HacblWeHHOCTb/resharpening

7) Super-resolution TennoBbIX CHUMKOB 1 MynbTUCNEKTPANbHbIX CYTHUKOB
8) Packpacka BepLlunH mogenu no potorpadusam (Vulkan API)
9) PetywimpoBaHune optodoTtonnana (healing brush)

Python:

10) Coenatb Python-ckpunt ans yoaneHus niogeun ¢ potorpadoum

11) BHegpeHue Python-npototuna HenpoHkn (¢ AoobyvyeHnem) B C++ npuroxeHune
12) Coenatb Python-ckpunT anst BO3MOXXHOCTU UCMONb30BaTb HEMPOHHbIE METOAbI
PEKOHCTPYKUMM KapT rMyobuHsbl, cpaBHUTb SGM n PatchMatch ¢ HepoHHbIM SOTA


https://vladlen.info/publications/fast-mrf-optimization-with-application-to-depth-reconstruction/
https://radualexandru.github.io/permuto_sdf/
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1) NERF ona noctpoeHus optodoTtonnaHa - T.e. agantauus B 2.5D
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Uto NERF genaet xopowo? “®otorpadumn” cueHbl ¢ HOBOro pakypca (novel views).
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Uto NERF genaet xopowo? “®otorpadumn” cueHbl ¢ HOBOro pakypca (novel views).

[oe B poTOrpaMMeTpummn Hy>KHO reHepupoBaTtb novel view?
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Uto NERF genaet xopowo? “®otorpadumn” cueHbl ¢ HOBOro pakypca (novel views).

[oe B poTOorpammeTpun Hy>KHO reHepupoBaTtb novel view? Bug ceepxy! OptodoTo!
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1) Bocnpounssectnn NERF Ha HebonbLIoM a3apodoTo gartaceTte
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1) Bocnpounssectnn NERF Ha HebonbLIoM a3apodoTo gartaceTte

2) 3aMmeHnTb Moaenb KaMepbl Novel view ¢ NepcrnekTMBHOM Ha OPTOMPOEKLMIO
3) YuecTb cneunduky 2.5D npocTpaHcTBa:

- YCKOpUTb 00paboTKy 3aMeHMB NO-BOKCESIbHYO paboTy Ha MO-MNUKCESTbHYO
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1) Bocnpounssectnn NERF Ha HebonbLIoM a3apodoTo gartaceTte

2) 3aMmeHnTb Moaenb KaMepbl Novel view ¢ NepcrnekTMBHOM Ha OPTOMPOEKLMIO
3) YuecTb cneunduky 2.5D npocTpaHcTBa:

- YCKOpUTb 00paboTKy 3aMeHMB NO-BOKCESIbHYO paboTy Ha MO-MNUKCESTbHYO

- B Ka)XXOOM MUKCeNe MLLEM BbICOTY NUKCENs + UBETa A pasHbIX pakypcoB
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1) Bocnpounssectnn NERF Ha HebonbLIoOM a3podoTo gataceTe

2) 3aMeHUTb Moaernb Kamepbl novel view ¢ nepcnekTMBHOW Ha OPTONPOEKLNIO
3) YuecTb cneunduky 2.5D npocTpaHcTBa:

- YCKOpUTb 00paboTKy 3aMeHMB MNO-BOKCENbHY paboTy Ha NO-MUKCENbLHYIO

- B K@XOOM MUKCcene nuem BbICOTY NUKcens + uBeTa ans pasHblX pakypcoB

- coarse-to-fine cxema kak B tSGM (npopexeHHas peryndapHasa peLlleTka)
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2) YnydweHue geckpuntopa SIFT ana LIDAR obnakoB Tovek

LIDAR nerko npeactaesntb B BUae 360-rpagycoB cchepnyeckon Kamepbl
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2) YnydweHue geckpuntopa SIFT ana LIDAR obnakoB Tovek

He 3HaemM nepcnekTuBHOE UCKaxeHne B poTtorpadousax - 4eCKPUNTOP NO_OKPY>KHOCTU

../ -‘ g \\V/ </
e o | o | N
. R

. 3/ :,é,-
B :‘. —/ T

:n

S
x| 1=

1 J Val B
.- we o . e - .
N ').‘ ',./\ 7
.
e RN . »
OB HED .\ :;i.. .‘;./ K
o] of ’.l PN A\ 7 -."
- .

Keypoint descriptor
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2) YnydweHue geckpuntopa SIFT ana LIDAR obnakoB Tovek

ﬂ,eCKpI/II'ITOp MO OKPYXXHOCTU - HE YHNTbIBAET NEepPCnekKTmBHOE NCKaXeHne
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2) YnydweHue geckpuntopa SIFT ana LIDAR obnakoB Tovek

ﬂ,eCKpI/II'ITOp NO OKPYXXHOCTW - HE YYUTbIBAET NEepCrnekTMmBHOE UCKaXeHne
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2) YnydweHue geckpuntopa SIFT ana LIDAR obnakoB Tovek

Bnarogaps rnyouHe 3Haem HopMarb - Y4nu NepcrnekTUBHOE UCKaXeHne
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2) YnydweHue geckpuntopa SIFT ana LIDAR obnakoB Tovek
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Image gradients Keypoint descriptor

1) B cywiecTBytoflieM anropuTMe NOCTPOEHNS AeCKpUnTopa 3aMeHUTb OKPECTHOCTb C
perynspHon OKPY>XHOCTU Ha CKOPPEKTUPOBAHHYIO (C Y4ETOM NEPCMNEKTUBHBLIX UCKAXKEHWI)



2) YnydweHue geckpuntopa SIFT ana LIDAR obnakoB Tovek
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Image gradients Keypoint descriptor

1) B cyLluecTByoflileM anroputme NOCTPOEHUS AeCKpUNTopa 3aMEHNTb OKPECTHOCTb C

perynspHOn OKPY>XHOCTU Ha CKOPPEKTUPOBAHHYIO (C Y4ETOM NEPCMNEKTUBHBIX MCKaXXEHWNN)
2) NHTepecyeT kayecTBo BblpaBHnBaHus LIDAR vs LIDAR n LIDAR vs RGB ¢oT1o
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2) YnydweHue geckpuntopa SIFT ana LIDAR obnakoB Tovek
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Image gradients Keypoint descriptor

1) B cywecTByroflieM aniroputMe NOCTPOEHU AeCKpUnTopa 3aMeHUTb OKPECTHOCTb C
perynspHOn OKPY>XHOCTU Ha CKOPPEKTUPOBAHHYIO (C Y4ETOM NEPCMNEKTUBHBIX MCKaXXEHWNN)
2) NHTepecyeT kayecTBo BblpaBHnBaHus LIDAR vs LIDAR n LIDAR vs RGB ¢oT1o

3) Hantu ctatbn ¢ ngesammn ansa matdnHra RGB-D nsobpaxeHnun n nccnegosatb
NepcneKkTUBHbIE 21



Bonpocbi?
2) YnydweHue geckpuntopa SIFT ana LIDAR obnakoB Tovek
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Image gradients Keypoint descriptor

1) B cywecTByroflieM aniroputMe NOCTPOEHU AeCKpUnTopa 3aMeHUTb OKPECTHOCTb C
perynspHOn OKPY>XHOCTU Ha CKOPPEKTUPOBAHHYIO (C Y4ETOM NEPCMNEKTUBHBIX MCKaXXEHWNN)
2) NHTepecyeT kayecTBo BblpaBHnBaHus LIDAR vs LIDAR n LIDAR vs RGB ¢oT1o

3) Hantu ctatbn ¢ ngesammn ansa matdnHra RGB-D nsobpaxeHnun n nccnegosatb
NepcneKkTUBHbIE 28



3) PeannsoBatb 0ObIcTpbin MRF ontummnsatop ans 3agadn TeKCTypupoBaHus (moes)

[ns TEKCTYPUPOBAHUS KaXKA0ro TPEeYronbHMKa HYXKHO BbIOpaTh Ny4llyto Kamepy:



https://vladlen.info/publications/fast-mrf-optimization-with-application-to-depth-reconstruction/

3) PeannsoBatb 0ObIcTpbin MRF ontummnsatop ans 3agadn TeKCTypupoBaHus (moes)

[ns TEKCTYpUPOBaAHNSA KaXKO0ro TPeyrorbHUKa HY>KHO BbIbpaTh NyyLlyto Kamepy:
1) MRF dpyHKUMOHanN yyntbiBaeT HAMBUAOYNbHYIO NyYLLEBU3HY Kamepbl 44
TpeyronbHuKa.

30



https://vladlen.info/publications/fast-mrf-optimization-with-application-to-depth-reconstruction/

3) PeannsoBatb 0ObIcTpbin MRF ontummnsatop ans 3agadn TeKCTypupoBaHus (moes)
[Ans TEeKCTYpUpOBaHNSA KaXXaoro TpeyrorbHMKa HY>KHO BbiOpaTh Nyyllyo Kamepy:

1) MRF dpyHKUMOHanN yunteiBaeT HANBUAYNBHYIO NyYLLEBU3HY KaMepbl 44
TpeyronbHuKa.

2) MRF byHKUMOHan y4nTbiBaeT NONapHyo NyyLeBU3HY KaMep AJ19 CMEXHbIX

TPEeyroJyibHMKOB.

Niar| K7/ |
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3) PeanunsoBaTtb ObicTpbii MRF onTumusatop ans 3agadun TeKCcTypupoBaHus (1aoes)

MoxxHOo peluaTtb Yepes alpha-expansion, HO 3TO XaguHa + He napannennTcs.
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3) PeannsoBatb 0ObIcTpbin MRF ontummnsatop ans 3agadn TeKCTypupoBaHus (moes)

MoxxHOo peluaTtb Yepes alpha-expansion, HO 3TO XaguHa + He napannennTcs.
EcTb cTatbsa ObICTPO pelualoLlas 3agady Ha perynsipHom peLueTke:
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3) PeannsoBatb 0ObIcTpbin MRF ontummnsatop ans 3agadn TeKCTypupoBaHus (moes)

MoxxHOo peluaTtb Yepes alpha-expansion, HO 3TO XaguHa + He napannennTcs.
EcTb cTatbsa ObICTPO pelualoLlas 3agady Ha perynsipHom peLueTke:

2i—d column x
g-1 Q @ O Figure 1. Illustration of the dynamic programming algorithm. La-
bel assignments to the grey nodes are fixed. Cumulative costs
C for the red nodes have been computed and the algorithm is

03—

ksl
!

k=D @ : :
TOWiy - Q Q O now processing the green node. To compute the cumulative cost
Avlamuiedkoe NpofpaMMupoBaHue C(z,y, ), the algorithm must minimize over terms involving pos-
B kaxaoi fonoce sible assignments k to the previous node. Blue nodes will be pro-

y+1 @ O o—©O () cessed subsequently.

(ocTanbHble BepLIUHbI 3aMOPOXEHbI)
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3) PeannsoBatb 0ObIcTpbin MRF ontummnsatop ans 3agadn TeKCTypupoBaHus (moes)

MoxxHOo peluaTtb Yepes alpha-expansion, HO 3TO XaguHa + He napannennTcs.
EcTb cTathsa ObICTpO peluatowas 3agady. Ho y Hac HeperynsipHas pelueTka:
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3) PeannsoBatb 0ObIcTpbin MRF ontummnsatop ans 3agadn TeKCTypupoBaHus (moes)

MoxxHOo peluaTtb Yepes alpha-expansion, HO 3TO XaguHa + He napannennTcs.
EcTb cTathsa ObICTpO peluatowas 3agady. Ho y Hac HeperynsipHas pelueTka:
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(ocTanbHble BepLUMHbI 3aMOPOXEHbI)

[aBanTe pa3obbem Ha Nonochl,
T.0. CBes B KaXkaow noroce 3agaqy K
AVNHAMNYECKOMY NPOrpaMMMUpPOBaHNIO.

36
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3) PeannsoBatb 0ObIcTpbin MRF ontummnsatop ans 3agadn TeKCTypupoBaHus (moes)

MoxxHOo peluaTtb Yepes alpha-expansion, HO 3TO XaguHa + He napannennTcs.
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4) YnakoBKa TEKCTYPHOro atnaca (maremartuka/reometpusi/onnumn. nporp.)
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4) YnakoBKa TEKCTYpHOro atnaca (Matemaruka/reometpus/onumn. nporp.)

Ha Bxoa: mHOXecTBO 4YapToB (2D nonuroHos)
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4) YnakoBKa TEKCTYpHOro atnaca (Matemaruka/reometpus/onumn. nporp.)

Ha Bxoa: mHOXecTBO 4YapToB (2D nonuroHos)

Ha BbIxoa: kak MOXXHO Boree nnoTHada yrnakoBka X B TEKCTYPHOM aTriace
(4TOGbI ObINO OOCTATOYHO KakK MOXHO MEHbLLE TEKCTYPHbIX CTPaHWULL)

[naH:

1) 3annxmeatb cHa4yana bonbLure, 3aTeM ManeHbkue (KaguHa)
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4) YnakoBKa TEKCTYpHOro atnaca (Matemaruka/reometpus/onumn. nporp.)

Ha Bxoa: MHoxecTBO YapToB (2D nonuroHoB)

Ha BbIxoa: kak MOXXHO Boriee nnoTHas yrnakoBka Ux B TEKCTYPHOM aTriace
(4TOBbI ObINIO 4OCTATOYHO KaK MOXHO MeHbLUE TEKCTYPHbIX CTPaHWULL)

[naH:

1) 3anuxueaTtb cHa4dana dbonblwmne, 3aTeM ManeHbkne (kagnHa)

2) ObHapyxaTb “nycTble 30HbI":
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2.1) Hawnwu pacctosiHne Ao kpasi YapTta
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[naH:
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3) 3anuxmBaTb B MNyCTbl€ 30HbI BCE TakK Xe No yOblBaHMIO pa3Mmepa
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4) MNMpobosaTb BpawaTtb Kaxabin YapT (4 sapuanTta: 0, 90, 180, 360 rpagycos)
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5) Pacnapannenuntb n yckoputb (coarse-to-fine)
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4) YnakoBKa TEKCTYpHOro atnaca (Matemaruka/reometpus/onumn. nporp.)

Ha Bxoa: mHOXecTBO 4YapToB (2D nonuroHos)

Ha BbIxoa: kak MOXXHO Boree nnoTHada yrnakoBka X B TEKCTYPHOM aTriace
(4TOGbI ObINO OOCTATOYHO KakK MOXHO MEHbLLE TEKCTYPHbIX CTPaHWULL)

[naH:

1) 3annxmeatb cHa4yana bonbLure, 3aTeM ManeHbkue (KaguHa)

2) ObHapyxaTb “nycTble 30HbI”

3) 3anuxuBaTb B MNyCcTble 30HbI BCE TaK e No yObiBaHWUIO pa3Mmepa

4) MNMpobosaTb BpawaTtb Kaxabin YapT (4 sapuanTta: 0, 90, 180, 360 rpagycos)

5) Pacnapannenuntb n yckoputb (coarse-to-fine)

CcbINKU: cTaTbhd YNAaKOBKU KaK B TeTpuce + https://qithub.com/jpcy/xatlas

70


http://www.cs.tau.ac.il/~azar/2dpack.pdf
https://github.com/jpcy/xatlas

Bonpocbi?
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5) BocnpounsBecTu, n3yuntb, agantmpoBaTth Ans 6onswux cnydaes: PermutoSDFE
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Figure 5. Qualitative comparison of the geometry reconstructed by our method compared to the baselines. Note that our method recoyers
significantly higher geometrical detail.
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5) BocnpounsBecTu, n3yuntb, agantmpoBaTth ans 6onswux cnydvaes: PermutoSDFE
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Level 1
(1) Ray samples (2) Slicing (3) Features (4) MLP (5) SDF and Color Field

Figure 2. Overview of our PermutoSDF pipeline. (1) For a batch of pixels from the posed images, we sample rays inside the volume
of interest. (2) For each sample, we slice features from a multi-resolution Ipermutohedral latticey (3) The features from all lattice levels
are concatenated. For the color network, we also concatenate additional features regarding normal n of the SDF, view direction v, and
learnable features x from the SDF network. (4) Small MLPs decode the SDF and a view-dependent RGB color. (5) The output is rendergd
volumetrically and supervised only with RGB images. We visualize surface color and a 2D slice of the SDF.
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5) BocnpoussecTn, n3yunTb, agantupoBaTb Ans 0onblimx cnydaes: PermutoSDE

1) 3yunTb cTatbio 1 Kog (ecTb github)

74


https://radualexandru.github.io/permuto_sdf/

5) BocnpoussecTn, n3yunTb, agantupoBaTb Ans 0onblimx cnydaes: PermutoSDE

1) 3yumnTb cTtaTbio 1 Kof (ecTb github)
2) NogymaTb Kak MOXHO CUIMbHO YCKOPUTbL LIEHOM Masion notepu KayecTsa
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6) YnyJlwleHne TEKCTYpbI - HacblWeHHOCTL/resharpening

Original image Sharpened
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6) YnyJlwleHne TEKCTYpbI - HacblWeHHOCTL/resharpening
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https://www.techspot.com/article/1873-radeon-image-sharpening-vs-nvidia-dlss/
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/) Super-resolution TenfI0BbIX CHUMKOB U MYynbTUCMHEKTPanbHbIX CYTHUKOB

Panchromatic
Red Edge (717 nm)
NIR (842 nm)

Red (668nm)

Green (560nm)

Blue (475nm)
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/) Super-resolution TenfI0BbIX CHUMKOB U MYynbTUCMHEKTPanbHbIX CYTHUKOB

High-res grayscale

+

Low-res RGB

High-res RGB
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Bonpocbi?
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8) Packpacka BepwmnH mogenu no dgotorpadgpusam (Vulkan API)
ﬁﬁ Wy w

PackpacuTb BepLUUHBI (@ HE TEKCTYPY).
EcTtb kog Ha CPU.
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9) PetywunpoBaHue optogortonnaHa (healing brush)
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9) PetywunpoBaHue optogotonnaHa (healing brush)
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Bonpocbi?
9) Per aHne optodgotonsiaHa (healing brush)

? ‘\, & 15 K8 £ ¥ SRR Wy % f" ¢ %/
FI1 g e




10) Cgenatb Python-ckpunT ansa yoaneHus nogen ¢ gpororpadounn

R
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11) BHeapeHue Python-npototnna HenpoHkn (¢ goobyveHnem) B C++ npunoxeHme
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[doobyyeHHas Taknm 06pa3omM HEMPOHKA ULLET OOBbEKTLI MO BCEMY OPTOOTOMNMNaHYy:
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B C++ npunoxeHue

)

[NoobyueHHas Takum 06pasomM HeMpoHKa ULLET OGBLEKTLI MO BCEMY OPTOGOTOMNIaHY:

11) BHegpeHue Python-npoTtoTnna HeMpoHKM (¢ goobyyeHnem
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11) BHeapeHue Python-npototnna HenpoHkn (¢ goobyveHnem) B C++ npunoxeHme
PaboTtaeTt ¢ yem yrogHo: MmallMHamMmn, gepeBbsiMuU, MOPCKUMU KOTUKaMU, eAUHOPOramMu.

103




11) BHegpeHune Python-npoTtoTtuna HENMpOHkKU (C 4oobydeHnem) B C++ NpunoxxeHme

Ckpunt paboTaer, Ho:
1) CNOXHO YCTAHOBUTL T.K. HAOO CKayYaTb MHOMO rurabanT NMTOHOBCKNX NaKeTOB
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12) Coenatb Python-ckpunTt anst BO3MOXHOCTU UCMNOSb30BaTb HEMPOHHbIE METOALI
PEKOHCTPYKUUM KapT rmybuHbl, cpaBHUTb SGM n PatchMatch ¢ HepoHHbIM SOTA
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Bonpocbi?
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