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Why do we care about Video-LMMs?
Augmented Reality (AR) Applications

Virtual Customer Support Agent

Robotics

Judge

Coach

Surgical Assistants

Cooking Instructor

…
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Background: Self-Training in Large Language Models
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Rationalization 
STaR: Bootstrapping Reasoning With 

Reasoning, Zelikman et. Al, 2020

Majority Voting 
Large Language Models Can Self-Improve, Huang et. al, 2022



LMM

Question: What room does 
the dog first go in to?

Video Instruction Tuning

Answer: The room on 
the right
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LMM

Question: What room does 
the dog first go in to?

Video Instruction Tuning

Answer: The room on 
the right

However, collecting this data is hard because: 

1. Requires annotators to watch long videos and come up with question-
answer pairs 

2. Is frequently ambiguous 
3. Different tasks will require new datasets 
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Existing annotation approaches

Captioning

Videos

Prompt LLM

Instruction 
Tuning dataset

E.g., BLIP-2 Usually chatGPT

Watch Invent QA
Human

Automated
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Resulting Video Instruction Tuning Datasets
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Compute-Dataset Size Tradeoff

Dataset Size/  
Training Compute Generation Compute

Performance
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Video-STaR

Improve LMM Video-QA 
performance

Adapt LMMs to new 
applications
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Video-STaR
Use any video label for video instruction tuning!

ANY labeled 
video dataset

Instruction 
Tuning dataset

Generation

Filtering
LLM generates 

candidate questions
Video-STaR 

generates answers
SF

T
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Video-STaR
Definitions
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• Given: video’s  with corresponding labels :   


• Goal: generate questions ( ) and answer ( ) pairs: 


• In cycle , the instruction-tuned model  is used to generate training 
data.  


• In cycle , the instruction-tuned model  is produced, by training on the 
generated data.

vi li 𝒟 = {(vi, li)}d
i=1

q a 𝒟̂ = {(vi, qi, ai)}
df
i=1

i M̂(i−1)⋆

i M̂i⋆



Video-STaR
Our Source Datasets



Video-STaR

Answer Generation Label RationalizationLabel Verification

Label Verification

Repeat

Instruction TuningInstruction TuningInstruction Tuning Generated Dataset

ANY labeled 
video dataset

Instruction 
Tuning dataset
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LMM

The video shows a man and a woman, 
both wearing helmets, swimming 
underwater and interacting with each 
other and a fish. Their helmets indicate 
they are engaged in helmet diving, an 
underwater activity that allows breathing 
and protection.

Video-STaR
Answer Generation

What activity is happening in 
this video? 

14



LMM

Question: Which object was taken by the 
person?Answer: The shoe.                                                     
Can you rationalize the answer step-by-
step? How can one arrive at this conclusion?

The video shows the person 
picking up an object from the 
floor, which is identified as a 
shoe. This action suggests the 
person intends to use the shoe, 
likely to wear it. Thus, the object 
taken by the person is the shoe.

Video-STaR
Label Rationalization
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Video-STaR
Label Verifier

Parser Verifier
Tasked with extracting the different video 
labels from the generated text

Tasked with comparing the extracted label 
with the GT label.

Label Label

Answer

Label Gold Label

Entity recognition, 
regex, fuzzy logic, etc. TAL/bbox -> IoU, text -> BERT embeddings 

Floats -> abs/rel delta
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Video-STaR
Answer Generation

Data flowCycle 0
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Video-STaR
Answer Generation Label Verification

Data flowCycle 0
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Video-STaR
Answer Generation Label RationalizationLabel Verification

Data flowCycle 0
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Video-STaR
Answer Generation Label RationalizationLabel Verification

Label Verification

Data flowCycle 0
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Video-STaR
Answer Generation Label RationalizationLabel Verification

Label Verification

Repeat

Instruction Tuning Generated Dataset

Data flowCycle 0
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Video-STaR
Answer Generation

Data flowCycle 1

22



Video-STaR
Answer Generation Label Verification

Data flowCycle 1
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Video-STaR
Answer Generation Label RationalizationLabel Verification

Data flowCycle 1
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Video-STaR
Answer Generation Label RationalizationLabel Verification

Label Verification

Data flowCycle 1
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Video-STaR
Answer Generation Label RationalizationLabel Verification

Label VerificationInstruction Tuning Generated Dataset

Repeat

Cycle 1 Data flow
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Video-STaR
Answer Generation

Data flowCycle 2
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Video-STaR
Answer Generation

Data flowCycle 2

Label Verification

Generated Dataset
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Video-STaR
Answer Generation

Data flowCycle 2

Label Verification

Generated Dataset

Repeat

Instruction Tuning Generated Dataset
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Video-STaR
Answer Generation

Data flowCycle 2

Label Verification

Generated Dataset

Repeat

Instruction Tuning Generated Dataset

Label Rationalization

Label Verification
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Source/Generated Datasets

🤗
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Video-STaR
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Results

Baselines: 

• Video-LLaVA: Source model


• Video-LLaVA+: Utilize the same datasets, 
and convert to QA using templates


• Video-LLaVA-Gemini: Use Gemini to label 
1000 examples per dataset (distillation 
comparison)



TempCompass 
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Adapted Datasets
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Ablations
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Failure Cases: Hallucination
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LVLMs as a judge in Olympic events?
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Thanks for tuning in!

Orr Zohar Xiaohan Wang Yonatan Bitton Idan Szpektor Serena Yeung-Levy

https://orrzohar.github.io/projects/video-star/
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