
Optical-Flow Guided Prompt Optimization for Coherent Video Generation

Background Method: MotionPrompt Results

Quantitative Results

Q. Can we use Zero-shot guidance in 
Video Diffusion Model (VDM) to 

improve the motion quality?
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“a green toy 
car is sitting on 

the ground.”
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User Study Extensions to I2V

(a) Optical Flow-based Discriminator (b) Prompt Optimization

1. Loss Ambiguity
: Motion information must be disentangled 
to define an effective loss.

2. Computational Cost 
: Consistent updates need all-frame loss 
computation, which is costly.

Zero-shot Guidance in Diffusion Models
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Experiments

1. Use optical flow to disentangle 
motion from pixel appearance.

2. Pre-train a discriminator to classify real and generated 
flows, and guide sampling toward realistic motion.

1. To reduce memory and ensure frame consistency, 
attach learnable tokens to the prompt instead of 
tuning the full embedding. This preserves semantic 
meaning and provides consistent guidance across 
frames.

2. Since it affects low-frequency structure, optimize 
only during the first 10–15 timesteps.

Discriminator Generalization  Token Variations

• We perform cross-dataset inference 
using a discriminator trained on a 
different dataset.

• It shows improved performance, 
demonstrating generalization ability 
of the discriminator.

• We measure cosine similarity between 
initial and optimized token embeddings 
over time.

• It shows similarity decreases and stabilizes; 
high-consistency videos show less token 
shift, indicating reduced optimization when 
judged as realistic.
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