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long-form video understanding

• Key Aspects

• Multi Frames Sampling

• Multi-modal Reasoning

• Local and Global Understanding

• Long Sequence Reasoning

• ......

• Difficulties

• Time-consuming, high calculation cost

• Long context LLM is hard to expand to multi-modal model

• Lack of high-quality datasets

• Hard in temporal localization



• LLM as agent

• VideoAgent: Long-form Video Understanding with Large Language Model as Agent

• VideoAgent: A Memory-augmented Multimodal Agent for Video Understanding

• Long Video Understanding dataset

• MovieLLM: Enhancing Long Video Understanding with AI-Generated Movies

• Local Context Understanding

• TimeChat: A Time-sensitive Multimodal Large Language Model for Long Video Understanding

• LongVLM: Efficient Long Video Understanding via Large Language Models

long-form video understanding



VideoAgent: Long-form Video Understanding with Large Language Model as Agent

Motivation

the human cognitive process for long-form video understanding

emphasize interactive reasoning and planning over the ability to process lengthy visual inputs



VideoAgent: Long-form Video Understanding with Large Language Model as Agent

Agent Elements

➢ States

➢ Actions

➢ Observations

Agent procedure

➢ Obtaining the Initial State

➢ Determining the Next Action

➢ Gathering a New Observation

➢ Updating the Current State



VideoAgent: Long-form Video Understanding with Large Language Model as Agent

Obtaining the Initial State

leverage vision-language models (VLMs) to convert the visual content to language descriptions



VideoAgent: Long-form Video Understanding with Large Language Model as Agent

Determining the Next Action

we need the LLM to reason over the question and existing information

answer the question or search new information



VideoAgent: Long-form Video Understanding with Large Language Model as Agent

Determining the Next Action

Use LLM to generate confidence score



VideoAgent: Long-form Video Understanding with Large Language Model as Agent

Gathering a New Observation

Segment-level retrieval, CLIP similarity



VideoAgent: Long-form Video Understanding with Large Language Model as Agent

Updating the Current State

Repeat



VideoAgent: Long-form Video Understanding with Large Language Model as Agent

EgoSchema

A distinctive feature of this dataset is the length of 

its videos, each lasting 3 minutes.

Next-QA

feature object interactions in daily life, 

accompanied by 48,000 multiple-choice questions.

These questions fall into three categories: Temporal, 

Causal, and Descriptive



VideoAgent: Long-form Video Understanding with Large Language Model as Agent



VideoAgent: Long-form Video Understanding with Large Language Model as Agent

Frame Efficiency

Number of rounds

Different question types



VideoAgent: A Memory-augmented Multimodal Agent for Video Understanding

• problem
• high calculation cost
• attention is not suitable for long-distance relations

• method
• llm as agent
• temporal memory and object memory
• tools:

• caption retrieval
• segment localization
• visual question answering
• object memory querying



MovieLLM: Enhancing Long Video Understanding with AI-Generated Movies

• Problem

• lack of high-quality, diverse video data

• hard to collect or annotate such data

• Motivation

• propose a pipeline for generating datasets

• using GPT-4 and diffusion models to generate scene-consistent data



➢Movie Plot Generation.

➢Style Immobilization Process

➢Video instruction data generation

MovieLLM: Enhancing Long Video Understanding with AI-Generated Movies



➢Movie Plot Generation.

MovieLLM: Enhancing Long Video Understanding with AI-Generated Movies

◆ Movie Theme

◆ Overview

◆ Style

◆ Character
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MovieLLM: Enhancing Long Video Understanding with AI-Generated Movies

◆ Epoch Chapters Generation

◆ Narrative Threads Generation

◆ Frame Description Generation

➢Story Expanding to Key Frame Description



➢Style Immobilization Process.

MovieLLM: Enhancing Long Video Understanding with AI-Generated Movies

◆ Textual Inversion

◆ Text-embedding

◆ Inversion process



➢Video Instruction Data Generation.

MovieLLM: Enhancing Long Video Understanding with AI-Generated Movies

◆ Consistent Key Frame Generation

◆ QA Pairs Generation



MovieLLM: Enhancing Long Video Understanding with AI-Generated Movies



MovieLLM: Enhancing Long Video Understanding with AI-Generated Movies

• method
• movie plot generation by GPT-4

• movie theme
• overview
• style
• characters
• story expanding to key frame description

• Style Immobilization Process
• maintain style-consistence between 
generated scenes
• fixes the certain style feature into the 
latent space as an embedding

• video instruction data generation



TimeChat: A Time-sensitive Multimodal Large Language Model for Long Video Understanding

• problem
• fail to associate the significant 
video content with accurate 
timestamps 
• fixed visual tokens for long 
videos

• key feature
• time-sensitive multimodal 
model
• accurate temporal localization



TimeChat: A Time-sensitive Multimodal Large Language Model for Long Video Understanding

• method
• timestamp-aware frame encoder
• sliding video Q-Former
• speech tokenization(optional)
• llm generate response

• propose a time-aware video instruction tuning dataset



LongVLM: Efficient Long Video Understanding via Large Language Models

• problem
• overlooking local information in long-term 
videos
• struggles to understanding detailes in videos

• key feature
• decompose long videos into short clips
• hierarchical token merging module to 
• integrate global semantics into each local 
feature



LongVLM: Efficient Long Video Understanding via Large Language Models

• method
• encode local features
• merge local features
• project local features
• llm generate response



Future Work
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