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Motivation

• Problem: detecting human parts and associating them with the correct 
individual.

• Application: complex scenarios involving hand gestures from multiple 
people (e.g., gesture from whom?).

Existing methods often involve two-stage processes

• Detect hands and human body pose, then using heuristic strategies to match [1] 

• Detect hands and bodies, then utilizing association network to predict [2]

[1] Huayi Zhou, Fei Jiang, and Ruimin Shen. Who are raising their hands? hand-raiser seeking based on object detection and 

pose estimation. ACML 2018

[2] Supreeth Narasimhaswamy, Thanh Nguyen, Mingzhen Huang, and Minh Hoai. Whose hands are these? hand detection and 

hand-body association in the wild. CVPR 2022



• BPJDet: anchor-based and body-to-part association on body objects [3]

• PBADet (ours): anchor-free and part-to-body association on part objects 

Motivation – Comparison with BPJDet
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Representation Length:

6+K+2K  (K= # of Parts)

Representation Length:

5+K+2  (k= # of Parts)

[3] Huayi Zhou, Fei Jiang, and Hongtao Lu. Body-part joint detection and association via extended object representation. 

ICME 2023



Method – Pipeline
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• Part-to-body Association Definition 

We predict the part-to-body center offset 𝑚𝑖 , 𝑛𝑖  in multi-scale satisfying:

𝑐𝑥
𝑏

𝑠𝑖
= 𝑥𝑖 + 𝜆𝑚𝑖 ,

𝑐𝑦
𝑏

𝑠𝑖
= 𝑦𝑖 + 𝜆𝑛𝑖 ,

with 𝑠𝑖  stride at 𝑖th feature layer, (𝑥𝑖 , 𝑦𝑖) feature point coordinates, 𝑐𝑏 is the center of 

the body, and 𝜆 scaling factor of the center offset to control the NN output range. 

• Decoding Part-to-body Associations

The anticipated body center is computed as:

Ƹ𝑐𝑥
𝑏 = 𝑠𝑖 𝑥𝑖 + 𝜆𝑚𝑖 ,  Ƹ𝑐𝑦

𝑏 = 𝑠𝑖 𝑦𝑖 + 𝜆𝑛𝑖 .

The Euclidean (ℓ2) distance is used to determine the association.

Method – Definition 



Results – BodyHands



Results – BodyHands



Results – Ablation Study



Results – More Qualitative Examples
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