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- Depth Maps filtering
- Dense Cloud filtering
- Poisson Reconstruction
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[ne Mbl cenyac?

- EcTb paspexeHHoe obnako 3D nonoXXeHun Kno4veBbIX TOYEK

- ECTb xOpoLo onTMMn3npoBaHHbIe BHYTPEHHME KanmbpoBku kamep (intrinsics)
- ECTb XopoLwo onTUMMU3NPOBaHHbIE MOSIOXKEHNA U paKypcbl Kamep (extrinsics)

- EcTb (WymHbIe) KapTbl rMyOuHbI onuckiBaroLLmne nNogpodHO N TOYHO reOMETPUID

YTo xoTM panbLue?

- YuctnTb KapTbl rMYyOMHbI OT LUYMa Ha YPOBHE KaXXAO0W KapTbl rMyOUHbI
(nokanbHO)

- Ynctutb KapTbl rMyOunHbl Ha 6a3e nx NPOTUBOPEYNNA
(rmobanbHo)

- ObbegnHATb 3TN KapTbl MYyOWHLI B 04HO obulee nnoTHoe 061ako To4vek

- CtpouTtb nonuroHansHyto 3D mogens metogom lNyaccoHa



dunbTpaumsa Wyma B NOCTPOEHHOW NO cTepeonape KapTe rmyOuHbI
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Ynanum Bcex ¢ cost > threshold:




2. Yoanum Bcex Ybsl HopMarnb He COornacoBaHa C rnybruHamm BOKPYT:




3. Yoanum Bcex Ybsi KOMMOHEHTA CBA3HOCTU ManeHbKoro pasmepa:

CcbINnKu:

[Mpo CHM1
[Mpo CHM2



https://neerc.ifmo.ru/wiki/index.php?title=%D0%A1%D0%9D%D0%9C_(%D0%BD%D0%B0%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8)
http://neerc.ifmo.ru/wiki/index.php?title=%D0%A1%D0%9D%D0%9C_(%D1%80%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D1%81_%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D1%8C%D1%8E_%D0%BB%D0%B5%D1%81%D0%B0_%D0%BA%D0%BE%D1%80%D0%BD%D0%B5%D0%B2%D1%8B%D1%85_%D0%B4%D0%B5%D1%80%D0%B5%D0%B2%D1%8C%D0%B5%D0%B2)

3. YOoanmm Bcex Ybs KOMMOHEHTa CBA3HOCTM cpeaHero pasmMepa:



https://neerc.ifmo.ru/wiki/index.php?title=%D0%A1%D0%9D%D0%9C_(%D0%BD%D0%B0%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8)
http://neerc.ifmo.ru/wiki/index.php?title=%D0%A1%D0%9D%D0%9C_(%D1%80%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D1%81_%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D1%8C%D1%8E_%D0%BB%D0%B5%D1%81%D0%B0_%D0%BA%D0%BE%D1%80%D0%BD%D0%B5%D0%B2%D1%8B%D1%85_%D0%B4%D0%B5%D1%80%D0%B5%D0%B2%D1%8C%D0%B5%D0%B2)

dunbTpaums Wwyma B NOCTPOEHHOW NO cTepeonape KapTte rmybuHbl

- Kak MOXHO nNpoBepuUTb YTO HOpMarb He corfiacoBaHa? (aBa cnocoba)



dunbTpaums Wwyma B NOCTPOEHHOW NO cTepeonape KapTte rmybuHbl

- Kak MOXHO NpoBepuUTb YTO HOpMarb He corfiacoBaHa? (aBa cnocoba)
- Bcerga nu ecnu gBe KOMMOHEHTbI CBA3HOCTU CMEXHbI MO NMUKCENAM - UX HaJ0
obbeanHATL?



dunbTpaums Wwyma B NOCTPOEHHOW NO cTepeonape KapTte rmybuHbl

- Kak MOXHO NpoBepuUTb YTO HOpMarb He corfiacoBaHa? (aBa cnocoba)

- Bcerga nu ecnu gBe KOMMOHEHTbI CBA3HOCTU CMEXHbI MO NUKCENAM - X Hago
obbeanHATL?

- Kak yckopuTb domnnbTpaumio KOMMOHEHT cBA3HOCTU Ha GPU?



0. Bespne yto-TO ga Hawnwu:




1. Ypanum Bcex c cost > threshold:




2. Yoanum Bcex Ybsl HopMarnb He COorfacoBaHa C rnybuHamm BOKpPYT:




3. YOoanmm Bcex Ybs KOMMOHEHTa CBA3HOCTM ManeHbKOro pasmepa:




3. Yoanum Bcex Ybsi KOMMOHEHTa CBA3HOCTU cpeaHero pasmepa:
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[ne Mbl cenyac?

- EcTb paspexeHHoe obnako 3D nonoXXeHun Kno4veBbIX TOYEK

- ECTb xOpoLo onTMMn3npoBaHHbIe BHYTPEHHME KanmbpoBku kamep (intrinsics)
- ECTb XopoLwo onTUMMU3NPOBaHHbIE MOSIOXKEHNA U paKypcbl Kamep (extrinsics)

- EcTb (WymHbIe) KapTbl rMyOuHbI onuckiBaroLLmne nNogpodHO N TOYHO reOMETPUID

YTo xoTM panbLue?

- Ynctutb KapTbl MYy6KMHBbI OT WYyMa Ha YPOBHE KaXaow KapTbl rMyOuHbI
(nokarsibHO)
- Yuctutb KapTbl rnyouHbl Ha 6a3e NX NPoTUBOpPEYUn
(rmo6anbHO)
- ObbegnHATb 3TN KapTbl MYyOWHLI B 04HO obulee nnoTHoe 061ako To4vek
- CtpouTtb nonuroHansHyto 3D mogens metogom lNyaccoHa



[eomeTpunyeckasa cornacoBaHHOCTb KapT rnybuHbl
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Figure 2. (a) Visibility relations between points. The point A" seen in view ¢ has its free space violated by A seen in the reference view.
B’ supports B. C' seen in the reference view is occluded by C”. (b) Stability Calculation. In this example, there are two occlusions which
raise stability and one free-space violations which lowers it. The stability is +1. (¢) Support calculation. Three measurements are close to
the current estimate and add support to it. Outside the support region, there is one occlusion and one free-space violation which lower the

support.

The stability of a point S(x) is defined as the number of depth maps that occlude F(x) minus
the number of free-space violations.

|_|pl/l KakoM 3Ha4YeHun cTaburbHOCTM ToYKa XopoLwaa n MOXeT CHNTaTbCA NCTUHHON

rmybuHOW Ha 3TOM ny4e?

Real-Time Visibility-Based Fusion of Depth Maps, Merrell et. al., 2007



https://www.researchgate.net/profile/Marc-Pollefeys/publication/221111474_Real-Time_Visibility-Based_Fusion_of_Depth_Maps/links/54564b8c0cf2cf5164802e6a/Real-Time-Visibility-Based-Fusion-of-Depth-Maps.pdf

[eomeTpunyeckas cornmacoBaHHOCTb KapT rmybuHbI
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Figure 2. (a) Visibility relations between points. The point A" seen in view 7 has its free space violated by A seen in the reference view.
B’ supports B. C' seen in the reference view is occluded by C”. (b) Stability Calculation. In this example, there are two occlusions which
raise stability and one free-space violations which lowers it. The stability is +1. (c) Support calculation. Three measurements are close to

the current estimate and add support to it. Outside the support region, there is one occlusion and one free-space violation which lower the
support.

The stability of a point S(x) is defined as the number of depth maps that occlude F(x) minus
the number of free-space violations.

The final fused depth is selected to be the closest depth to the camera for which stability is
non-negative. This depth is balanced in the sense that the amount of evidence that indicates
it is too close is equal to the amount of evidence that indicates it is too far away.

Real-Time Visibility-Based Fusion of Depth Maps, Merrell et. al., 2007



https://www.researchgate.net/profile/Marc-Pollefeys/publication/221111474_Real-Time_Visibility-Based_Fusion_of_Depth_Maps/links/54564b8c0cf2cf5164802e6a/Real-Time-Visibility-Based-Fusion-of-Depth-Maps.pdf

[TpobnemMHbIN NpuMep

NcTtouHuk: hitps://www.agisoft.com/forum/index.php?topic=8984.0



https://www.agisoft.com/forum/index.php?topic=8984.0

[TpobnemMHbIN NpuMep
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NcTtouHuk: hitps://www.agisoft.com/forum/index.php?topic=8984.0



https://www.agisoft.com/forum/index.php?topic=8984.0

[TpobnemMHbIN NpuMep

3 SNBSS

Kak nccrnenosatb npobnemy? Kyaa cmotpeTsb?

NcTtouHuk: hitps://www.agisoft.com/forum/index.php?topic=8984.0



https://www.agisoft.com/forum/index.php?topic=8984.0

A
A DA
/\ M




vig
A DA
/\ \M




[ne Mbl cenyac?

- EcTb paspexeHHoe obnako 3D nonoXXeHun Kno4veBbIX TOYEK

- ECTb xOpoLo onTMMn3npoBaHHbIe BHYTPEHHME KanmbpoBku kamep (intrinsics)
- ECTb XopoLwo onTUMMU3NPOBaHHbIE MOSIOXKEHNA U paKypcbl Kamep (extrinsics)

- EcTb (WymHbIe) KapTbl rMyOuHbI onuckiBaroLLmne nNogpodHO N TOYHO reOMETPUID

YTo xoTM panbLue?

- Ynctutb KapTbl MYy6KMHBbI OT WYyMa Ha YPOBHE KaXaow KapTbl rMyOuHbI
(nokarsibHO)
- Ynctutb KapTbl rMyOunHbl Ha 6a3e nx NPOTUBOPEYNNA
(rmobanbHo)
- OO0BbeauHATb 3TU KapTbl MyOUHbI B O4HO obLee NNOoTHOe 0651ako To4ek
- CtpouTtb nonuroHansHyto 3D mogens metogom lNyaccoHa
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Poisson surface reconstruction

Ha Bxoge 17- TOYKM C MHBEPTUPOBAHHBLIMU HOPManAMM.

Haxoaum nHamkartop ¥, - ckansapHoe nose, Yei rpagueHT npubnukaet BeKTOpHoe
rnorne Hopma miny ||[Vy — V||

Pe3ynbTupytoLlas noBepxHocTb M - N30NOBEPXHOCTb B Norne nHamMkaTopa.
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Figure 1: Intuitive illustration of Poisson reconstruction in 2D.



CBefieHune K ypaBHeHuto [lyaccoHa

NToro xo4etcs HanTu Takon nHamkatop X, 4tobbl:
_)

ABHOro peleHust HeT, HO MOXXHO NPUONMKEHHO PEeLINTb MUHUMN3NPYS
KBaApaTU4HYH OLLIMOKY onepaTtopoM AMBepreHumnn ceeas K ypaBHeHuto yaccona:

Ay=V-Vy=V.V

Ay =V.V



[lnckpetusaung

PerynsipHas pelueTka - Kybudeckasi namaTb.

Ha camom gene HTepecHo NuLLb NPOCTPaAHCTBO OKOMO NOBEpPXHOCTU. [ToaTomy
MOXHO MCMOrb30BaTh aganTUBHOE OKTOOEPEBO.

B kaxkgoom yane oktogepesa C LEHTPOM O.C v wmpuHon O. W Haxogutcs
6a3oBast QyHKUMS [ - R3 — R

o (q—o.c) 1

ow ) ow3

T.e. kaxagas Touka genaet Bknaz B 6a30BY0 OYHKLMIO CBOEro yana.



PelLueHne

3agayva ceBoamTCA K: min_i H e VH2
x€RI€

fne L - paspexeHHas, cMMMETpUYHas MaTpuLa pa3mepa \ ﬁ’ X |ﬁ\ (kBagpat
pa3mepa oKToaepesa).

Peluaetca metogom CONnpAXeHHbIX rpagueHToB.

Yncno ctonbuoB - YMCno coceaHnx Y3rnoB Ybs 6asncHas dyHKLUSA nepecekaeTcs
C y3roM TekyLero paga. lMoatomy | 0| x 125
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A0anTUBHOCTbL K AeTannsaumm

Kak pewnTb HACKOJIbKO MareHbKNI Ky6I/IK HYXEeH ANnA OUCKPETU3auunun KaXka0un
TOYKM B aalNTUMBHOM OKTO,EI,epeBe?



AOanTUBHOCTb K ueTanmsau,vm
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Global, Dense Multiscale Reconstruction for a Billion Points, Ummenhofer et. al

2017


https://lmb.informatik.uni-freiburg.de/Publications/2017/UB17/ummenhofer2017Global.pdf
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Figure 11. Reconstruction of a plane with three regions, each with a different uniform point density. The scale
value assigned to the points corresponds to the sampling density of the central region. Gaussian white noise was
added to the points’ position and normal. Top left: Input point cloud. FSSR: With increasing density, FSSR
effectively cancels out noise. In the low density region it suffers from a too sparse sampling. SSD: SSD adapts the
scale to the point density and therefore models the noise in the high density region. In the low density region noise
is suppressed by using a coarser scale for reconstruction. Ours: Our reconstruction looks more even in the high
density region than that of the other methods. The high density leads to a strong data term but is also effective to
cancel out noise. In the low density region the smoothness term dominates and the reconstruction looks smoother

than with SSD.



CcbInku

Depth Maps filtering:

- Real-Time Visibility-Based Fusion of Depth Maps. Merrell et. al., 2007

Poisson:

- Poisson Surface Reconstruction, Kazhdan et. al., 2006
+ github.com/PoissonRecon

- Multilevel Streaming for Out-of-Core Surface Reconstruction, Bolitho et. al., 2007
+ Code/StreamingRecon_918.zip

Poisson + GPGPU:

- Data-Parallel Octrees for Surface Reconstruction, Zhou et al., 2011
- NV Forum: YouTube: Introduction to CUDA & GPU Poisson Surface Reconstruction
- YouTube: Introduction to CUDA & GPU Poisson Surface Reconstruction



https://www.researchgate.net/profile/Marc-Pollefeys/publication/221111474_Real-Time_Visibility-Based_Fusion_of_Depth_Maps/links/54564b8c0cf2cf5164802e6a/Real-Time-Visibility-Based-Fusion-of-Depth-Maps.pdf
http://sites.fas.harvard.edu/~cs277/papers/poissonrecon.pdf
https://github.com/mkazhdan/PoissonRecon
http://hhoppe.com/mlstream.pdf
http://hhoppe.com/proj/mlstream/
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.164.2415&rep=rep1&type=pdf
https://forums.developer.nvidia.com/t/my-cuda-programming-lecture-and-teaching-of-poisson-parallel-surface-reconstruction-in-a-summer-scho/30780/5
https://www.youtube.com/watch?v=ykUs4MYOwcY

Bonpocb!?

[MonapHbIM Hukonamn

polarnick239@agamail.com
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