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1. Motivation

➢ Existing research of video understanding mostly falls prey to the type of straightforward perceptual-
level understanding, i.e., for simple videos.

➢ Compared to shallow video perception, reasoning about complex videos poses greater challenges:

➢ it demands not only an intricate understanding of the video’s spatiotemporal characteristics,

➢ but also a profound grasp of the underlying implications behind pixels.



➢ Keynotes of human cognition patterns on 
video understanding/reasoning:

A. to achieve precise content perception, a fine-

grained perceptive pixel understanding of the 

video movement is necessary
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➢ Keynotes of human cognition patterns on 
video understanding/reasoning:

B. profound reasoning demands cognitive 

capabilities allowing reasonable explanation and 

even causal imagination, i.e., with a reservoir of 

commonsense knowledge to link video pixels to 

the factual world.
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➢ Keynotes of human cognition patterns on 
video understanding/reasoning:

C. for humans, video reasoning is not an 

instantaneous process but follows a multi-hop 

procedure from lower level to higher level.
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I: MotionEpic: Fine-grained Spatial-temporal Grounded Video MLLM

➢ introduce a novel video LLM, MotionEpic

a. text prompt, 

b. video,

c. spatial-temporal scene graph 
(STSG) representation of video
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I: MotionEpic: Fine-grained Spatial-temporal Grounded Video MLLM

➢ introduce a novel video LLM, MotionEpic

• Integrating STSG Representation, advantage:

 STSG intuitively depicts the underlying core semantics representations of videos while 
filtering the less-informative background information, aiding the perceptive understanding of 
videos.

 STSG, a type of fine-grained structural feature helps effectively model the compositional 
spatiotemporal semantics.

2. Our Proposal



I: MotionEpic: Fine-grained Spatial-temporal Grounded Video MLLM

➢ introduce a novel video LLM, MotionEpic

• Fine-grained Video-Scene Grounding-aware Tuning

2. Our Proposal



II: Video-of-Thought Reasoning Framework

➢ Problem decomposition: 

• from low-level perceptive pixel grounding to high-level cognitive semantic comprehension.
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➢ Problem decomposition: 
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➢ Settings

➢ Task: complex video QA

➢ Grounding-aware Tuning Corpus: Action Genome (10K) & WebVid (350K) 

➢ Baselines and Implementations: …
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➢ Main Performance on Video QA Reasoning
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➢ Main Performance on Video QA Reasoning
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➢ Zero-shot Performance
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➢ Analyses on MotionEpic Video MLLM

➢ Probing Video Grounding Ability
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➢ Analyses on MotionEpic Video MLLM

➢ Influence of Various Grounding-aware Tuning Strategies
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➢ Analyses on VoT Video Reasoning Framework

➢ Reasoning Ability Breaking-down
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➢ Analyses on VoT Video Reasoning Framework

➢ Video Reasoning Visualization

3. Experiment



➢ Analyses on VoT Video Reasoning Framework

➢ Video Reasoning Visualization
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➢ Analyses on VoT Video Reasoning Framework

➢ Video Reasoning Visualization

3. Experiment
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