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Introduction

Current limitation
• Context length/ Input frames 

constraint.
• Frame sampling, Coarse 

compression.

Our approach limitation
• Auto-regressive processing.
• Task-focused awareness. 
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Framework Overview

3

• Our framework processes entire video auto-
regressively,

• Using language-guided two-stream feature 
modulators to incorporate task-awareness. 

• The visual features are cross-attended with 
entities or prompt to modulate them according to 
task-relevance. 

• The modulated features are stored in dedicated 
memory banks.



Framework Overview
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• These memory banks enable our proposed 
Hierarchical Querying Transformer (HierarQ) to 
model long-term temporal relationships.

• Finally, the output from HierarQ is sent to an 
LLM to generate response text.



HierarQ
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• Consists of two Q-Formers: 
• Entity level 
• Scene level 

• Each Q-Former interacts with 
corresponding memory banks.

• Each memory bank contains two types of 
memory : 
• Visual 
• Query

• The short term memory bank is updated by 
FIFO

• The long term memory bank is updated by 
merging similar tokens



HierarQ
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• Each Q-Former has its own learnable query,
• Which self refine itself through self 

attention and query memory banks.
• Then align themselves with visual features 

from the visual memory banks.
• The entity level Q-Former’s learned query 

then interacts with the scene level Q-
Former’s learned query. 

• The final learned query of the scene level Q-
Former contains historical information of 
the scene complemented by the entity 
details.



Results
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Long Video Understanding Short Video Understanding



Results
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Short Video Question Answering Long Video Question Answering



Results
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Video Captioning



Ablation Studies
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Memory Bank Size: 10 frames, 32 tokens each



Cost Analysis
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HierarQ maintains constant token length (32) while 
supporting over 10k frames on a single 24G GPU.



Qualitative Analysis
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Superior subtle event identification capability



Qualitative Analysis
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Robust to implicit entities



Qualitative Analysis
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Robust to ambiguous entities



Thank You
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