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The goal of Human-Object Interaction (HOI) detection is to make a machine detailedly 
understand human activities from a static image. 

Human activities in this task are abstracted as a set of <human, object, action> HOI 
triplets.
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• locate human-object pairs

• classify their corresponding action

two-stage

one-stage



two-stage
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1. detect humans and objects

2. match humans and objects one by one     
(human-object pairs)

3. feed the pairs into an interaction classifier



two-stage
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• 缺点

1. produce a more additional computational cost
O(M*N)>>O(K’)

2. the imbalance between positive and negative samples makes the model 
easily overfit to negative samples        no-interaction

3. the accuracy of interaction classification is influenced by the non-end-to-
end pipeline

• 优点

However, it is an excellent property for two-stage methods that disentangling 
detection and interaction classification makes each stage focus on its task and produce 
good results in each stage.



one-stage
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Detect all HOI triplets S directly and simultaneously with an end-to-end framework

Most one-stage methods are interaction-driven, which directly locate the interaction 
point or interactive human-object pairs



one-stage
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• 优点

1. easily focus on the interactive human-object pairs
2. the time complexity is reduced to O(K’)

• 缺点

Coupling human-object detection and interaction classification limit their
performance because it is hard to generate a unified feature representation for two 
very different tasks.
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因此，针对这两种方法各自的优缺点，提出了一种如图所示的新结构，Cascade 
Disentangling Network (CDN)。它保留了一阶段范式的优点，同时引入了两阶段范式的
优势。这是一种级联的一阶段范式。



method--CDN framework
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HO-PD: predict a set of human-object pairs from the sequenced visual features

Interaction Decoder: assign one or several action categories for each human-object query

:
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• long-tail class distribution

In detail, we first train the whole model with regular losses. Then, we freeze the 
parameters of the visual feature extractor and only train the cascade disentangling
decoders with a relatively small learning rate and the designed dynamic re-weighted 
losses.



Training and Post-processing
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The loss of CDN is composed by five parts: the box regression loss Lb, the
intersection-over-union loss LGIoU, the interactive score loss Lp, the object class loss
Lo

c, and the action category loss La
c. The target loss is the weighted sum of these 

parts as:
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Ablation Study
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