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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 𝝈.
3) The keypoint heatmap has an imbalance problem between foreground and background pixels.
Observation
• Replacing MSE loss with AWing loss, we observed estimation performance degradation, except in 

dense keypoints.

Foreground-Weight Keypoint-wise Adaptive Loss (FoWKAL)

Keypoint-wise Adaptive Loss (KAL)

Comparison of Keypoint-wise Adaptive Factors (KAF)

Results on the COCO-WholeBody V1.0 dataset

• Foreground-Weight Adaptive Heatmap Regression (FWAHR) lead the 
model to focus on relatively harder samples on the foreground pixels in 
the heatmap.

• Keypoint-wise Adaptive Factor (KAF) controls the extend of the focus on 
the foreground in the heatmap.

Heuristic Loss
• We assume that the dense body parts have the advantage of 

focusing on the foreground for accurate predictions, but the 
coarse body parts suffer from label ambiguities.

Ablation study

Qualitative comparison between FoWKAL and HRNet-w32+Dark

Comparison of FWAHR and WAHR

MSE loss AWing loss

• When KAL and FWAHR are used together, it is called FowKAL.

• We add a regularization term context of relationships between body parts.

A network architecture of the proposed method

• A Whiter point color is closer to MSE, and a bluer point is closer to the AWing loss.

• Dense keypoints adopt the AWing loss and coarse keypoints adopt 
MSE loss.


