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Introduction

• Capturing the dynamic story in long-term human-centric video (Movie 

QA) presents a powerful testbed for temporal graph modeling.

• Challenge: Learning the dynamic spatio-temporal interactions of 

human actors and other objects implicitly from visual information.



Time-Evolving Conditional Character-centric Graph 
(TECH) 

Input

• A set of  human characters and non-
human object sequences over S shots

         

• A contextual embedding .  

• A global vector .
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Shot-based Entities Graph

• TECH is a recurrent system of query-
conditioned dynamic graphs. 

• We build a dynamic graph  for each 
video shot s:

 ;

               for 

and ;
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Entity-based Graph Evolving

• Refining the representation of each 
vertex at the present shot s by:
• Spatial relationship with neighbors. 

• Temporal clues from the previous shots.

• Assuming  as initial representation:

;
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Query-specific Aggregation

• A movie may contain a large amount 
of information, the information 
relevant to a query is more specific. 

• We design a query-specific temporal 
information aggregation module to 
retrieve visual moments that are only 
relevant to the query.
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Hierarchical Character-centric Graph

• There are two types of entity-level 
relations of interest:
• Character-character

• Character-object

• Two stages of feature refinement:
• Object-to-character refinement

• Character-to-character refinement



Results

Performance on TVQA dataset



Qualitative Analysis

Qualitative examples show advantages of TECH in handling long-term temporal relationships in 
video while DenseCap struggle.



Conclusion

• Designing TECH as a recurrent system of query-dependent dynamic 

graphs that allow information to effectively flow from early points to 

later points in time.

• Showing the benefits of paying attention to human characters and 

their interactions within a movie clip over the interactions with other 

non-human objects.
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