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Motivation

• Visual autoregressive generation is a promising approach to achieve unified 
multimodal modeling - for both generation and understanding across text and vision

• Autoregressive models suffer from slow inference speed due to their sequential 
token-by-token prediction process

Li, Tianhong, et al. “Autoregressive image generation without vector quantization.” , NeurIPS 2024



Latency Comparison

Traditional Autoregressive Generation(LlamaGen) Parallelized Autoregressive Generation (16x)
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Latency: 1.31s Latency: 12.41s



Key Insight

Parallel autoregressive generation depends on visual token dependencies

Strongly dependent adjacent tokens are 
difficult to generate together

Distant tokens with weak dependencies can be 
generated in parallel

Independent sampling of highly dependent tokens leads to inconsistent 
predictions



Main Idea

Generate distant tokens with weak dependencies in parallel while maintaining 
sequential generation for strongly dependent local tokens



Ablation



Main Results

Achieves a 3.6× speedup with comparable quality and up to 9.5× speedup with 
minimal quality degradation across both image and video generation tasks
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