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Abstract
Head pose is an important cue for computer vision. Traditionally considered in human computer 

interaction applications, it becomes very hard to model in surveillance scenarios, due to the tiny head 

size. Here we present a framework based on Faster RCNN [1], which introduces a novel branch for head 

pose estimation. The key idea is to leverage the presence of human body, to better infer the head pose 

through a joint optimization process. Results on this novel benchmark and ablation studies on other task-

specific datasets promote our idea and confirm the importance of the body cues to contextualize the head 
pose estimation.
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3. Loss function

• Lcls and Lloc are the original loss functions for background vs pedestrian 

classification and bounding box regression respectively.

• Lhp refers to the loss for the head pose. We are using softmax loss over K 

discrete directions.

1. Proposed Architecture
 Our model jointly detects people and estimates their viewing angle 

(where the people are looking at, which we call Head Pose Network 

HPN highlighted ellipse).

 HPN may work both with the whole detected people and after having 

localized their head.

Fig. 1.Network Architecture. The figure illustrates the proposed Head Pose 
Classification Network (HPN). The green dotted line represents the filtered 
proposals at the training time and green solid represents the pedestrian 
detections at testing time. Fig. 2:Qualitative results of our proposed joint model.
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Fig. 3.Posing head pose estimation as a regression problem.  


