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Motivation

How to Address OOD/OOV Challenges in Motion Generation?
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Ø Video-based retrieval-augmented generation for motion LLMs 

• Why videos? Massive, scalable, and rich in human motion—far beyond small 3D datasets

• 2D videos and 3D motions share semantic and structural cues (e.g., pose, dynamics)

Challenges 

• Pretrained VFMs perform poorly on action-level retrieval

• Noisy or misaligned videos cause error propagation in generation



Method

Overview of VimoRAG
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Ø Gemini-MVR: An effective model for text-to-motion video retrieval 
Ø McDPO: A training strategy to mitigate error propagation in retrieval-

augmented generation



Method

Gemini-MVR

4

Ø Motivation 

Pretrained VFM (e.g., InternVideo):

Weak at distinguishing human poses, but 

sensitive to objects/entities.



Method

Gemini-MVR
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Ø Dual retrieval branches:
Action-level + object-level
Ø Lightweight router:
Dynamically fuses the two streams
Ø Action encoder:
Pose-aware design for fine-grained motion

predicate semantic 
extractor

argument semantic
 extractor

action encoder

object encoder



Method

Motion centric dual-alignment DPO (McDPO)
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Reward Model:



Experiment

In-domain
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Ø Outperforms 
MotionGPT by a 
large margin under 
the same backbone

Ø  achieves the best 
FID score among 
motion LLMs



Experiment

Out-of-domain
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Ø VimoRAG achieves 
the best FID score, 
with other metrics 
closely matching 
SoTA 



Experiment

Visualization (zero-shot)
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The person is standing upright with a rapid sequence 
of raising both fists from waist level to above the 
head and then lowering them back down in a 
cheering motion.

The person appears to be mimicking the action of riding a 
bicycle while standing up; alternating raising knees as if 
pedaling, and swinging arms as though holding handlebars.



Experiment

Visualization (zero-shot)
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The person is bending over to put food on the floor for a 
pet, then straightening up and stepping back to standing 
position.

The person is preparing to throw a frisbee. Starting with a 
stance where the weight is on the back foot, they shift the 
weight forward, bringing the arm with the frisbee back for 
momentum. Then, they step forward with the opposite leg, 
rotating the torso and extending the arm to release the 
frisbee.



Experiment

Visualization (zero-shot)

11

More results can be found:
https://walkermitty.github.io/VimoRAG/

https://walkermitty.github.io/VimoRAG/


Experiment

Discussion
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Ø Compared to the object-level 
VFM, Gemini-MVR achieves a 
significant improvement in the 
Recall@1 metric 

Ø As the video retrieval database 
grows, VimoRAG shows 
steadily improving performance



Ending
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Project: https://walkermitty.github.io/VimoRAG/
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Contact us :  182haidong@gmail.com
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