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Semantic Graph Convolutions

= Convolution operation for “vanilla” GCN(ResGCN)
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= Convolution operation for SemGCN
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Semantic Graph Convolution




SemGCN Architecture

* One residual block built by two SemGConv layers
* One residual block is followed by one non-local layer
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3D Human Pose Regression

» 3D pose estimation without depth imformation is really hard problem
» Recently, it has proven that 2D pose estimation is crucial for 3D pose estimation
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3D Human Pose Regression

* Whole framework consist of two neural network:
- 2D Pose Estimation Network(ResNet, Hourglass)
- 3D Pose Estimation Network(SemGCN)

* Pool features from multiple layers in ResNet
* |Inputs of SemGCN: 2D locations(coordinates), pooled feature from ResNet

Perceptual Feature Pooling @ concatenation [ 2D locations [ pooled features

RGB Image




Results

Method # of params | MPJPE (mm)

aGCN [68] / GAT [60] 0.16M 82.9

ST-GCN [67] 0.27M 57.4

FC [34] 4.29M 45.5 (62.9)

FC [34] w/ PG [13] i 43.3 (60.4)

Ours 0.43M 43.8 (61.1)

Ours w/ PG [13] - 42.5 (59.8)
Protocol #1 Direct. Discuss Eating Greet Phone Photo Pose Purch. Sitting SittingD. Smoke Wait WalkD. Walk WalkT. Avg.
lonescu er al. [24] PAMI' 16 132.7 183.6 1323 1644 162.1 2059 1506 1713 1516 243.0  162.1 1709 177.1 966 1279 162.1
Tekin et al. [5ST] CVPR’16 102.4  147.2  88.8 1253 1180 1827 1124 129.2 1389 2249 1184 1388 1263 55.1 65.8 125.0
Zhou eral. [77) CVPR 16 87.4 109.3 87.1 1032 1162 1433 1069 998 1245 1992 1074 118.1 1142 794 97.7 113.0
Du et al. [11] ECCV'16 85.1 1127 1049 1221 1391 1359 1059 166.2 1175 2269 1200 1177 1374 993 1065 126.5
Chen & Ramanan [7]) CVPR'17 899 97.6 899 1079 1073 1392 936 136.0 133.1 240.1  106.6 106.2 87.0 1140 905 114.1
Pavlakos er al. [41] CVPR'17 67.4 719  66.7 691 720 T70 650 683 83.7 96.5 T1.7 658 749 591 632 719
Mehta er al. [35] 3DV'17 52.6 64.1 552 622 716 795 528 686 91.8 118.4 657 635 494 764 535 686
Zhou et al. [75] ICCV'17 54.8 60.7 582 714 620 655 538 556 75.2 111.6 64.1 660 514 632 553 649
Martinez et al. |34] ICCV'17 518 56.2 58.1 590 695 784 552 581 74.0 94.6 623 59.1 65.1 495 524 629
Sun et al. [53] ICCV"17 528 548 542 543 618 531 536 717 86.7 615 672 534 471 616 534 591
Fang et al. [13] AAAI'18 50.1 543 570 571 666 733 534 557 728 886 603 577 627 475 506 604
Yang et al. [69] CVPR'18 51.5 589 504 570 621 654 498 527 69.2 852 574 584 436  60.1 47.7 58.6
Hossain & Little [21] ECCV'18  48.4 50.7 572 552 631 726 530 5L7  66.1 809 590 573 624 466 496 583
Ours (HG) 48.2 60.8 518 640 646 536 511 674 887 577 732 656 489 648 519 608
Ours (RN w/ FP) 47.3 60.7 514 605 611 499 473 68.1 862 550 678 610 42,1 606 453 576

Ours (GT) 37.8 494 376 409 451 414 401 48.3 50.1 4272 535 443 405 473 390 438




Public Code

= Github public code link: https://github.com/garyzhao/SemGCN

= Dataset setup
- Data =50l h36m dataset zip L2 Ch2(license &/ 50| 152 Y= EQ, F
3 &0 U= o708 I = S M| Cr2 &71)
- Dataset folder README Lt 2 0| ?!= Setup from ori
Human3.6m G| O|E{All9| 2D, 3D pose npy It Y= M

* Train&Evaluate
- Evaluating pretrained model

inal sources 211

O?L@

python main_gcn.py --non_local --evaluate checkpoint/pretrained/ckpt semgcn nonlocal.pth.tar
python main_gcn.py --non_local --evaluate checkpoint/pretrained/ckpt_semgcn_nonlocal sh.pth.tar --keypoints sh_ft_h36m

- Train from scratch

python main_gcn.py --non_local --epochs 188 --keypoints sh ft h3ém
python main_gcn.py --non_local --evaluate ${CHECKPOINT PATH} --keypoints sh_ft _h36m


https://github.com/garyzhao/SemGCN

Code structure

= Main files: main_gcn.py(proposed method), main_linear.py(baseline)

= Network: model folderdi| =, sem_gcn.py(SemGCN I ) 0f| A
sem_graph_conv.py(SemGConv layer)E = 2{2} SemGCN class& T4
sem_graph_conv.py T4 sem_ch_graph_conv.pyE At A4S channelwise
SemGConv layerg A& 7ts

= Common: dataloader, train, loss, visualize & < train2| evaluation©f Z 2 &+

s dih 23

* Reproducing result example(train from scratch)




