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Introduction
Vision Transformers (ViTs) excel in SR tasks but face high costs. Low bit post-training 
quantization (PTQ) reduces memory and computation. However, the deterioration of self-
attention in quantized transformers limit its application. To tackle this, we propose 2DQuant a 
novel PTQ for ViT in SR.

Contribution
• Exploration: We are the first to explore PTQ with ViT models in SR thoroughly.
• Pipeline: Design two-stage PTQ method for SR, DOBI for fast rough bound search while 

DQC for fine-grained sophisticated bound search.

Method
vOverall

v Algorithm

• Challenge I: Long Tail distribution. The distribution of weight and activation of ViT present 
long tail distribution. The hugh values are crutial but hinders quantized model’s performance.

• Challenge II: Mismatch between Quant loss and Task loss. Optimizing quant loss from the 
local perspective is not always align with the task loss, making 

• DOBI: We note that the data distribution falls into two categories: one resembling a bell-
shaped distribution and the other resembling an exponential distribution. Different searching 
directions are used for different shapes to guarantee fast and accurate search.

• DQC: Distillation quantization calibration between the FP model and the quantized model 
further adjust the boud and improve the model’s performance.
v Clipping Bound Distribution

• The local search result of DOBI is still around the min value and the max value.
• After DQA, the bound presents more extreme distribution. The most extreme one leaves only 

46% data in clipping range and the values beyond are all clipped. This shows that mearly local 
search can not guarantee low task loss, namely high performance.

Experiments
v Ablation Study

vQuantitative Results

v Visual Results
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• Performance: Compress the model to 4, 3, and 2 bits with speedup 
ratio being 3.99x, 4.47x, and 5.08x respectively. Surpass existing 
SOTA on all benchmark and visual effects.


