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Background and Challenges

We aim to perform complex human behavioral analysis and propose 
to model it as a temporal sequence prediction problem.
Key challenges involve:
� Multimodal Pattern Extraction: Human behavior data is 

inherently multimodal, where complex spatiotemporal patterns are 
hidden and hard to identify.

� Robustness: Temporal data may be incomplete and noisy, 
requiring robustness in partial prediction and temporal 
permutation invariance.

� Interpretability: Results of analysis may be used in mental health 
research and applications, which require a higher level of 
interpretability, making many black box models (e.g., deep neural 
networks) unsuitable.

We conduct comprehensive analysis on behaviors from children with 
and without Autism Spectrum Disorder (ASD) using the self-collected 
game (Maze Painting, Coloring, Word Scanning) datasets. 



Summary of Contribution

➢ Our model: Deep Temporal Set with Evidential Reinforced Attentions 
(DTS-ERA) aims to: 

○ Extract complex spatiotemporal patterns from temporal data

○ Identify signature behavioral patterns (SBPs) from multimodal sequential data

○ Detect children with special behaviors (e.g., ASD) by leveraging discovered 
SBPs as key features.  

➢ Develop a model      which satisfies:

          



Overview of the DTS-ERA Model

(a) Overview of DTS-ERA

(b) DTS structure
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Evidential Reinforced Attention

Action generation: Sampling from a Student-t Distribution ( 
marginal distribution over Gaussian parameters)

Evidential Reward: Combine classification accuracy and epistemic 
uncertainty to balance exploitation and exploration 

Action designated attended 
DTS embeddings indexes:



Experimental Results
Compare with SOTA:

Partial Trajectory Prediction: Ablation Study:



Visualization of Discovered Behavioral Patterns
RL Discovered Signature Behavior Patterns (SBPs):

SBP Statistical Analysis:

Representative SBPs
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Feel free to contact me via dw7445@rit.edu.
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