
An adaptive outlier correction quantization 
method for vision Transformers 

Key words: Transformer; Model compression and acceleration; Post-
training quantization; Outlier 

 Corresponding author: Jun XIAO 
E-mail: junx@cs.zju.edu.cn

 ORCID: https://orcid.org/0000-0003-0303-134X 

Zheyang LI, Chaoxiang LAN, Kai ZHANG, Wenming TAN, Ye REN, Jun XIAO, 
2025. An adaptive outlier correction quantization method for vision Transformers. 
Frontiers of Information Technology & Electronic Engineering, 26(10):1879-1895. 
https://doi.org/10.1631/FITEE.2400994 

Front In
form Technol Electro

n Eng

mailto:junx@cs.zju.edu.cn


Motivation 

Transformers have demonstrated considerable success 
across various domains but are constrained by their significant 
computational and memory requirements. This poses 
challenges for deployment on resource-constrained devices. 
Quantization, as an effective model compression method, can 
significantly reduce the operation time of Transformers on 
edge devices. Notably, Transformers display more substantial 
outliers than convolutional neural networks, leading to uneven 
feature distribution among different channels and tokens. To 
address this issue, we propose an adaptive outlier correction 
quantization (AOCQ) method for Transformers.  
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Main idea 
We revisit the fully quantized Transformers and highlight that 

the key problem is the huge discrepancy in channels and 
tokens of the Transformers, which leads to significant 
accuracy degradation. 
 

We propose AOCQ, a simple but effective post-training 
quantization algorithm, which reduces the imbalance of 
channels and tokens at three levels: operator level, 
framework level, and loss level. The theoretical analysis 
proves that the quantization error can be reduced obviously. 
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Method 
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Conclusions 

In this paper, we analyze the issue of outliers in Transformers 
and theoretically demonstrate that this phenomenon is caused 
by the structural design of the Transformer itself. To address 
this problem, a new method (i.e., AOCQ) has been proposed, 
which balances the impact of outliers from the operator level, 
framework level, and loss level. Based on the analysis of the 
condition number of the Fisher information matrix, we 
theoretically prove the effectiveness of our method. 
Experimentally, various tasks, including classification and 
object detection, have been validated. 
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