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High-Resolution Autoregressive (AR) Image Generation with Transformer backbone 
suffers from two major challenges:
● Quadratic complexity of Attention
● Quadratic increase in token count with increasing resolution: HD images require 4,024 

tokens and 4K images need 65K tokens for generation!!
While prior works[1,2,3] tried to alleviate computational demands through architectural 
improvements, these approaches suffer from efficiency-performance tradeoffs. In 
contrast, direct strategies aimed at reducing token count remain underexplored.
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    Motivation & Approach

We hypothesize that images can be dynamically represented using a variable number of 
tokens based on their information content, motivated by two observations:
● Images often contain redundant low-information regions, such as sky or background, 

which can be represented with fewer tokens.
● Low-detail image regions should be generated with lower computational cost — an 

idea recently explored in language models like BLT[4].

Our method estimates next-token prediction entropy using a lightweight, unsupervised 
AR model as a proxy for local image information content, then merges tokens into 
patches for efficient transformer-based AR generation.

    Key Results
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Fig-1: Conventional AR image Generation operates on a fixed number of tokens per image, with token count 
increasing quadratically with image resolution. (b) DPAR (Ours) dynamically aggregates tokens based on 
information content, generating reduced and variable number of patches for efficient AR generation.
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Fig-2: Patchification: Images with low information content, such as 
homogeneous regions, produce fewer high-entropy tokens, allowing 
the model to merge them into larger patches.

Qualitative Samples

Fig-3: Selected samples from our class-conditional 
DPAR-384-XL model trained on ImageNet.
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5 Adaptive Patching at Inference

Discussion

Patchification

Our work is the first to show that entropy-based 
patching can dynamically merge 2D image tokens based 
on information content, reducing sequence length while 
preserving the spatial structure and controllability of 2D 
token grids. While our results establish the promise of 
dynamic patchification for efficient AR generation, 
several directions remain open for future work:

● Flexible patching: Extend beyond row-limited merging 
to irregular and variable-shaped patches.

● Positional embeddings: Design better position 
encodings to support dynamic patch layouts.

● Efficient inference: Develop KV-Cache mechanisms for 
AR decoding with dynamically sized patches.

● Extension to specialized AR training strategies, such as 
Random-order Generation[5].

● Scaling Laws for dynamic patch DPAR architecture.
● Large-scale text-to-image generation.


