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-C)- Introduction

The limitations of current methods:

® Most methods estimate the human in camera coordinates, and often have unsatisfactory
performance in global coordinates.




-C)- Introduction

The limitations of current methods:

® The most accurate methods rely on computationally expensive optimization pipelines,
limiting their use to offline applications.

® Existing video-based methods are surprisingly less accurate than single-frame methods.




-0)- Method

SMPL parameters A Camera Euc:rdinate;\'
image featura Motion gl ﬁlrll Y
fﬂ [t] Decaoder AL
P " camera
DH i
Feature  |updated feature el
it}
L Integrator 1t
2 o F; contact probability
2 E Maotion motion feature plt) :
= g Encoder Ll p .
S_ - g' Ey ~,
= 4 World Coordinates
Trajmy initial trajectory global trajectory
Decoder pler e e ¢
o Yo
; Dy
camera angular veloci
SLAM or oty ¥
Gyroscope ¥
D RMM layers D MLP layers D CNN [ VIT layers ] ' " 4 High contact
[ \“‘_ probability _'/n

Overview of WHAM
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[1]:Yufei Xu, Jing Zhang, Qiming Zhang, and Dacheng Tao. ViTPose: Simple vision transformer baselines for human pose estimation.
In Advances in Neural Information Processing Systems, 2022.




Uni-directional Motion Encoder and Decoder:
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, : SMPL parameters
Modeling parameters:
= i a1 : weak-perspective camera translation

: foot-ground contact probability

Use Neural Initialization that uses MLP to initialize the hidden state, similar to PIPL !

[2]:Xinyu Yi, Yuxiao Zhou, Marc Habermann, Soshi Shimada,Vladislav Golyanik, Christian Theobalt, and Feng Xu. Physical inertial poser (pip):
Physics-aware real-time human motion tracking from sparse inertial sensors. In IEEE/CVF Conference on Computer Vision and Pattern
Recognition (CVPR),2022
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The feature of integration: : Image feature extracted by Image Encode

T = + | : Motion feature extracted by Motion Encode
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: Motion feature extracted by Motion Encode

: The angular velocity of the camera

: The rough global root orientation

: The root velocity



Contact Aware Trajectory Refinement:

contact probability
t
p( )

initial trajectory | Trajectory global trajectory ¢ a
s [} ¥ "
Bl seies PR, e P A A 2 &}
. P \ High contact
ALP layers B CNN / VIiT layers J \_ | orobabliity r

First, we adjust the ego-centric root velocity to ~ to minimize foot sliding
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Where ~ is the averaged velocity of the toes and heels in world coordinates
when their contact probability is higher than a threshold.




Contact Aware Trajectory Refinement:

contact probability
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: Global root orientation

: Global root velocity
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WHAM’ s Two-Stage Training Scheme
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Quantitative (3D Human Motion Recovery):

| 3DPW (14) RICH (24) EMDB (24)
Models |PA-MPJPE MPIPE PVE Accel | PA-MPIPE MPIPE PVE  Accel | PA-MPIPE MPIPE PVE  Accel
SPIN [20] 592 969 1128 314| 697 1229 1442 352 | 87.1 1407 166.1 413
. PARE® [17] 465 745 886 — | 607 1092 1235 - | 722 1139 1332 -
£ CLIFF* [24] 430 690 812 225| 566 102.6 1150 224 | 683 1035 1237 245
£ HybrlK" [22 418 716 823 - | 564 968 1104 - | 656 1030 1222 -
= HMR2.0 [6] 444 698 822 181| 481 960 1109 188 | 607 983 1208 19.9
ReFit" [49] 405 653 75.1 185| 479 807 929 17.1| 586 880 1045 207
TCMR” [5] 527 865 1014 60| 656 1190 137.7 50 | 798 127.7 1502 53
VIBE* [16] 519 829 984 185| 684 1205 1402 218 | 8L6 1261 1499 265
MPS-Net" [S0] | 521 843 990 65| 67.1 1182 1367 58 | 8L4 1233 1439 62
GLoT" [42] 506 807 964 6.0 | 656 1143 1327 52 | 791 1199 1408 54
% GLAMR[S5] | 5L1 - - 80| 799 - - 107.7| 738 1138 1349 330
€ TRACE'[43] | 509 79.1 954 286| - - - - | 715 1100 1296 255
S SLAHMR[53] | 559 - - - | s25 - - 94| 697 937 1113 71
PACE [19] = = = o= | M98 = = @8] = o oms
WHAM (Res)* | 402 627 751 63| 518 895 1032 50 | 57.8 840 997 52
WHAM (HR)" | 390 626 748 64 | 491 846 964 52 | 571 857 1032 56
WHAM (ViT)* | 359 578 687 66| 443 800 912 53 | 504 797 944 53
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Quantitative (3D Global Trajectory Recovery):

EMDB 2
Models WA-MPIPE,o0 W-MPIPE o0 RTE Jitter FES
DPVO (+ HMR2.0) [6, 45] 647.8 22314 15.8 537.3 107.6
GLAMR [55] 280.8 726.6 114 463 20.7
TRACE [43] 529.0 1702.3 17.7 2987.6 370.7
SLAHMR [53] 326.9 7.1 10.2 313 145
WHAM (w/DPVO [45]) 135.6 354.8 60 225 44
WHAM (w/DROID [44]) 133.3 343.9 46 215 44
WHAM (w/ GT gyro) 131.1 3353 41 21.0 44
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Qualitative (3D Global Trajectory Recovery):
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Ablation Study

EMDB 2
Models PA-MPJPE MPIJPE WA-MPIPE,;0 W-MPIPEpp RTE Jitter FS
w/o Fi 442 69.0 147.6 371.9 b3 231 35
w/o lifting 60.3 83.0 238.0 693.0 11.5 245 5.0
wio NI 40.4 66.3 142.7 368.1 6.8 223 46
w/o w 39.1 62.0 156.5 422.0 . 221 54
wj/o traj. ref. 38.2 59.3 154.7 407.5 6.3 188 65
WHAM (Ours) 38.2 59.3 135.6 354.8 6.0 225 44




Thank you for watching!



