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Motivation and Main Contribution



Motivation

• Pedestrian pre-collision pose is a key factor in determining collision injury.

• Lack of real pedestrian collision pose dataset.

• Robustness of human pose estimation algorithm.

The contributions are as follows:

• PVCP,  a Pedestrian-Vehicle pre-Collision Pose dataset.

• PPSE,  a Pedestrian Pre-collision Pose and Shape Estimation network.

• Both data and algorithmic support for active safety protection for pedestrians.

Motivation and Main Contribution

Daily human pose

Pedestrian pre-collision pose 



PVCP Dataset Pipeline  



           

  

  

                

 
 
 
 

                    

 

 
  
 
  

 
 
 
 
     

 

                        

                    

 
   

 

 
 
    

 
   

 
 

       

           

                           

        

        

    

          

   

                    

 
   

  
  

           

      

PVCP Dataset Pipeline  

• Semi-automatic data set annotation process.

• Dashcam Perspective of a real pedestrian-vehicle collision.

• Algorithm initialization annotation and manual annotation tool correction.

• Multiple representation data annotation results (Bbox, ID,2D kpt, 3D kpt and mesh).

Diagram of the SMPL Annotation Tool



   

    

    

    

 

 

  

  

  

  

  

  

                           

 
  
  
  
 
 
 
 

                  

                                              

PVCP Dataset Pipeline  

 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 

 
 

 
 
  
  
 
 
 
 
 

PVCP dataset statistics 

Visualization comparison of PVCP with other pose datasets 

    

    

    

    

    

   

   

  

    

    

                   

    

    

    

    

    

   

   

   

   

  

  

   

    

    

               

         

Pose and Shape parameters distribution



PPSE Network Architecture



       

         

       

         

 
 

            

         

 

 

 

 

                 

 
   

 
 
 
 

    
                                  

       

            

 

         

          

            

           

                      

  
  
  
  
  
 
  

 
 
  
  
 
  

  
 

 

         

          

 

                 

  

  

             

                  

                 

  

 
 

 
 

        

         

        

         

PPSE Network Architecture

ITP (Image to Pose)

• Input: Accident frames and pre-selected 

pedestrian collision targets 𝐵𝑏𝑜𝑥.

• Output: Pedestrian 2D pre-collision pose 

𝑃2𝑑 ∈ ℝ15×2.

PTM (Pose to Mesh)

• Input: Pedestrian 2D pre-collision pose 

sequence 𝑃2𝑑
𝐿 ∈ ℝ𝑇×𝐽×𝐶.

• Output: Pedestrian 3D mesh pre-collision pose 

sequence ℳ(𝜃, 𝛽) ∈ ℝ𝑇×𝑁×𝐶.



                                           

   

   

PPSE Network Architecture

• Introduce pose category loss

𝜃𝑘 = 𝑊𝜃
𝑘 𝐹𝜃 + 𝜃𝑘−1

𝛽𝑘 = 𝑊𝛽
𝑘 𝐹𝛽 + 𝛽𝑘−1

𝑐 = 𝑠𝑜𝑓𝑡𝑚𝑎𝑥(𝑊𝑐(𝐹𝑐))

ℒ𝐶𝑙𝑎𝑠𝑠 = 𝜆𝑐ℒ𝐶𝑟𝑜𝑠𝑠 𝐸𝑛𝑡𝑟𝑜𝑝𝑦( መ𝐶, 𝐶)

• Pre-trained model • Iterative regression

ℒ  =  ℒI𝑇P  +  ℒ𝑃𝑇𝑀

=  ℒ2  +  ℒ𝑆𝑀𝑃𝐿  +  ℒ𝑀𝑜𝑡𝑖𝑜𝑛  +  ℒ𝐶𝑙𝑎𝑠𝑠
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Experimental and Results

Evaluation Metric

• (Procrustes-Aligned) Mean Per-Vertex Error

• (Procrustes-Aligned) Mean Per Joint Position Error

• X_14j (14 common keypoints, Red keypoints)

• X_17j (Representation of the Human3.6M)
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Limitations and Future Work



Integrity of the dataset

✓ Due to the difficulty of collecting the dataset, the dataset is small in size and lacks real

camera parameters, vehicle speed information, global position and direction of

pedestrians.

Real-time performance of the model

✓ Our method is not real-time at present, because our input is Image and pre-selected

Bbox sequence of collision pedestrian targets.

Limitations and Future Work



Pedestrian-Centric 3D Pre-collision Pose and Shape Estimation

from Dashcam Perspective

https://github.com/wmj142326/PVCP

Thanks for your listening.

https://github.com/wmj142326/PVCP
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