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Quick preview0

• Target: the challenging interaction classification sub-task in HOI detection.

• Idea: replacing the static class weight with adaptive category query learned through 
image-level classification.

• Experiments: universal improvement over various methods.

𝑐𝑙𝑠_𝑠𝑐𝑜𝑟𝑒 = 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 ∗ 𝑤𝑒𝑖𝑔ℎ𝑡

𝑐𝑙𝑠_𝑠𝑐𝑜𝑟𝑒 = 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 ∗ 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦_𝑞𝑢𝑒𝑟𝑦



HOI detection1

• Two sub-tasks:

Human-Object Pair Detection

Interaction Classification
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Figure from http://www-personal.umich.edu/~ywchao/hico/



• Abstract semantics and diverse appearance, even polysemic
• Relevant objects and scene backgrounds

The challenging interaction classification1
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Previous interaction classification2

• For 𝑐𝑙𝑠_𝑠𝑐𝑜𝑟𝑒 = 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 ∗ 𝑤𝑒𝑖𝑔ℎ𝑡, improve feature with:

• Context modeling

• Introducing other cues

• Better interaction representation in different detection frameworks

“A man ride a horse.”
GNN attention module

pose segmentation mask vision-language

Human & object box
in two-stage methods

Union-box or middle point 
in one-stage methods

Query in 
transformer-based methods
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Instance queries in HOI transformers2

• QPIC/HOIT/CDN/……
• Instance-wise, not explicitly bound to a category



Liu, Shilong, et al. "Query2label: A simple transformer way to multi-label classification." arXiv preprint 
arXiv:2107.10834 (2021).

Query as category representation2

• Category-specific query for multi-label classification
• Image-wise, explicitly bound to a category
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dog 0.5 cat 0.3 bird 0.2

category-specific query, one for each category

category feature, one for each category

binary classification score for each category

each query extracts feature from the image
through transformer decoder



• We replace the classification weight

• Nothing else changed
• Orthogonal to previous methods (improving interaction feature)

𝑐𝑙𝑠_𝑠𝑐𝑜𝑟𝑒 = 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 ∗ 𝑤𝑒𝑖𝑔ℎ𝑡

𝑐𝑙𝑠_𝑠𝑐𝑜𝑟𝑒 = 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 ∗ 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦_𝑞𝑢𝑒𝑟𝑦

Category query for interaction classification3



Our baselines3

• Any existing HOI detection methods with:
• Image feature 𝐼
• Interaction (instance) feature 𝐹!



Our methods (1/2)3

• Image-level category query learning
• Auxiliary image classification task



Our methods (2/2)3

• Interaction classification with category query 



Improvements over 3 baselines4

• Our method improves 3 baselines over 2 benchmarks

first transformer-based, end-to-end SOTA for two-stagetransformer-based, SOTA



Ablation on components4

• C1: image classification task
• C2: interaction classification with category query
• C3: a score integration technique



• Each query learns the 
semantics of its category.

• Each query is adaptive to 
different images.

Category query attention4

hold break

holdhold



• Assumption: a global modeling of all instances from one 
category

• Evidence: more useful on the cases with multiple instances from 
one category

How the performance is improved?4



Thanks for listening.

Category Query Learning for 
Human-Object Interaction Classification


