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Motivation

Motivation

1) Whole-body keypoints have different scales even for the same person (i.e., different labeling noise
for each body part).

2) Whole-body keypoints are mixed dense/coarse keypoints, but are encoded into the heatmap as a
2D Gaussian distribution with the same sigma o.

3) The keypoint heatmap has an imbalance problem between foreground and background pixels. @) (b) (c)
Obse rvation Figure 1: Comparisqn of a heatmap covering ac!jacent key-
* Replacing MSE loss with AWing loss, we observed estimation performance degradation, except in ﬁ:;‘t‘gal(f)cg,zgggr‘;‘(gieei‘t’fd"g;’;’;ekz‘y’%lﬁ‘zp‘(’gtilégt)nig
dense keyp()i nts. that rarely covers adjacent coarse keypoints.
Proposed Method
A network architecture of the proposed method Keypoint-wise Adaptive Loss (KAL)
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Figure 2: A human pose estimator architecture of the proposed KAL/FoWKAL method. part Park kEpart.
Heuristic Loss Foreground-Weight Keypoint-wise Adaptive Loss (FOWKAL)
* We assume that the dense body parts have the advantage of * Foreground-Weight Adaptive Heatmap Regression (FWAHR) lead the
focusing on the foreground for accurate predictions, but the model to focus on relatively harder samples on the foreground pixels in
coarse body parts suffer from label ambiguities. the heatmap.
* Dense keypoints adopt the AWing loss and coarse keypoints adopt W (p, p) = pr-L=pl+1pl-(1=p7) ifp2 277,
MSE loss TP otherwise, .
Lheuristic(P, P) = AnLps (P, P) + MosLen(P, P), * When KAL and FWAHR are used together, it is called FowKAL.
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Experimental Results

Results on the COCO-WholeBody V1.0 dataset Qualitative compar
e ety [hay oo b —4
Bottom-up methods:
AE (Newell, Huang, and Deng 2017) 274 35.0 | 405 777 477 34.1
OpenPose (Cao et al. 2017) 33.8 449 | 563 532 482 19.8
Keypoint Communities (Zauss, Kreiss, and Alahi 2021) | 60.4 - 696 634 850 529
Top-down methods:
ZoomNet' (Jin et al. 2020) 541 658 | 743 798 623 40.1
HRNet-w32 (Sun et al. 2019) 553 62.6 | 70.0 56.7 637 473
TCFormer (Zeng et al. 2022) 572 678 | 69.1 698 649 535
HRNet-w32+DARK (Zhang et al. 2020) 582 67.1 | 694 565 73.6 503
HRNet-w32+DARK+FoWKAL (Ours) 61.6 711 | 727 742 73.8 535

Table 1: Performance comparisons with the state-of-the-art bottom-up/top-down methods. The results are reported on the
COCO-WholeBody V1.0 dataset (Jin et al. 2020). HRNet-w32 and HRNet-w32+DARK results are from MMPose (Contribu-
tors 2020). ZoomNet' is trained with the COCO-WholeBody V0.5 training set.

(b) The proposed FOWKAL

Comparison of Keypoint-wise Adaptive Factors (KAF)

Ablation study

Method | MSE AWing KAL FWAHR | whole-body AP | body AP | foot AP | face AP | hand AP

(@) o 582 69.4 56.5 73.6 50.3 A Whiter point color is closer to MSE, and a bluer point is closer to the AWing loss.
(b) v 57.9 67.6 52.4 76.8 50.9
©) i A 587 70.2 58.6 76.5 48.4
(d) 5 58.4 71.8 73.4 69.6 45.8
(e) v o v 61.2 71.1 69.0 76.4 532
() N x/ 61.6 72.7 74.2 73.8 53.5

Table 2: Ablation study on Mean Squared Error/Adaptive Wing loss, Keypoint-wise Adaptive Loss (KAL), and Foreground-
Weight Adaptive Heatmap Regression (FWAHR), respectively. Method (a) is the baseline with MSE loss, method (b) is the
AWing loss, method (c) i1s the heuristic loss, method (d) is the KAL, method (e) is the heuristic loss and the FWAHR, and
method (f) is the Foreground-Weight Keypoint-wise Adaptive Loss (FOWKAL).

Comparison of FWAHR and WAHR

Method Whole-body AP
Heuristic + WAHR 59.6
Heuristic + FWAHR 61.2
KAL + WAHR 59.5
KAL + FWAHR 61.6

Table 3: Comparison of Foreground-Weight Adaptive
Heatmap Regression (FWAHR) and WAHR (Luo et al.
2021) with heuristic or Keypoint-wise Adaptive Loss
(KAL).
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