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Newcombe, Izadi, Hilliges, Molyneaux, Kim, Davison, Kohli, Shotton, Hodges, Fitzgibbon
KinectFusion: Real-Time Dense Surface Mapping and Tracking, ISMAR 2011
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Qur Results

Input Image Our Results

Marc Habermann, Weipeng Xu, Michael Zollhoefer, Gerard Pons-Moll, Christian Theobalt
DeepCap: Monocular Human Performance Capture Using Weak Supervision, CVPR 2020
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o THMRE
Ereg(T9 Pa Q) — Ematch(Ta P9 Q)_I_Epriar(T)

T ~—
. o . 4 \ — ‘_
rigid motion |, :
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pro” deformation prior|
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NIEEC A - ICPEE

iterate until convergence:

1. sample points p;

2. find closest points q; rarget
3. reject bad pairs (p;, q;)

4. find optimal transtformation R t

5. update scan alignment
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Juyong Zhang, Yuxin Yao, Bailin Deng
Fast and Robust Iterative Closest Point, IEEE TPAMI 2021
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Majorization-minimization (MM)

> E(R,t), (R,t) # RM,tH)
= ER,t), (R,t)=RM W)

(R(’H'l), t(kH)) arg min B (R, t)
R,t

E(R t)
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o SR GF = argmin | Rp, + t* — q||

qeQ
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» For fixed point Q*:
F(Q") =G(Q") - Q" =0 Q"
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- Key idea:
- Use QF,QF1,...,0"™ to approximate residual F
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Affine coordinates
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O
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» Linear approximation of F :
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- Minimize approximate residual:
/ . 2
Q' = argmin| 7] o

- linear least squares with m variables
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FHXIN: ggirBER
+ BE: EFEEWelschFKZFITNIEZ A

+ 1RIE SE(d) ZIEFEImITHIERHITINR

EANFEEEE PR IR E (B AI:mm) : RGBD-SLAM datasets, ETH-laser datasets

RGBD-SLAM XyZ 360 Teddy ETH-laser Apartment Stairs Mountains
T 78 220 146 PN AIRFA 438 481 482
AT 21 88 68 ATk 81 30 27

13: https:/github.com/vaoyx689/Fast-Robust-ICP
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initial alignment
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u,;y = argmin |v;—u|, fori=1,...,n

o HRT TR BEXNMN R, MIKETIR
E(X) = IEalign(X)‘ + aFeg(X)

o HiERILECIN

o 1FNIIN

* JE4EIN

ZHEFEPHEREL LT 26



FENIMEZ R TR

o Hl—: BEMEXAR/LORENETHERL

Points on source surface

27
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+ —MESAREFZIREENIMEEMRTAN
+ —HMA]RllossEREN, LASKEN/L{al B E < (8RO E A

<+— Mask & Depth —» <+— Mask & Depth —»

Source [teration Stages Target

Wanquan Feng, Juyong Zhang, Hongrui Cai, Haofei Xu, Junhui Hou, Hujun Bao
Recurrent Multi-view Alignment Network for Unsupervised Surface Registration, CVPR 2021
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Another View

invisible
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(a) 3D Point Cloud  (b) 2D Projected Points  (c) 2D Visible Points (d) Depth Map & Mask
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LRI

Source Stage 1 Target

£13: https:/qithub.com/WanquanF/RMA-Net
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https://github.com/WanquanF/RMA-Net

SLINZE SR ITEE-ZUE LR

Dataset Metric Input CPD BCPD CPD-Net PR-Net Ours

Defor  CD 37.246 4126 2375 14.678  29.457 0.599
SO EMD 25952 7.853 5478 21.696 25.192 0.386

EMD 1.230 1.168 0.979 1.054 1.304 0.578
MSE 21.469 9.568 8.013 13.752 14.575 3.245

Face

Table 2. Results on the deformable objects dataset (denoted as De-
form for short, with metrics CD(x 10~ %) and EMD(x10~°)) and
the FaceWareHouse dataset (denoted as Face for short, with met-
rics EMD(x10~%) and MSE(x 10~ %)).
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Match
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Source Target
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o Z(K I Course to FinefJiEz :

- EEFTAE, KiESourcetEBistructure levellfZ

_I_

- BiER=KERdisplacement, MMSLHlvertex-levelAdrefinement
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FEMIEEC SR NS R

Source Sfage 1 Trget

Differentiable Deformation Graph based Neural Non-rigid Registration, Submitted

ST ETPEREL R 35



NARTR: BTMHEERNTEAKXERE

Input Images Head Priors

% Facial Prior Semantic Segmentation Otientation Maps
W 148 Prior : 94 [ '
M Generation
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Vertex
Sampling Lse
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n x : .
Differentiable Semantic Predictor
fle+tv]h) 7 Samplin 7 >
—> pHng Edir

latant code z J
Orientation Calculater
E RGB

\% >

Implicit Neural Representation

Neural Renderer

£rgb
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Three Image Inputs Six Image Inputs Twelve Image Inputs

GT Inputs

Inputs

GT
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