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Motivation 

The motivation of this study is to decrease the gap between 
the Euclidean distance (Frobenius metric) and some face 
recognition challenges by removing the related 
transformation factors that are independent of the intrinsic 
structural changes of human faces.  
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Main idea 
1. We propose a fundamental similarity measure technique 
called the transformation similarity measure (TSM) without a 
learning process.  

2. We present some mathematical features and examples to 
explain the rationale and robust mechanism of TSM for 
several face recognition challenges. 

3. We perform experiments on several benchmark face 
databases to verify the TSM performance, and combine TSM 
with the nearest neighbor rule under different challenges. 
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Method 
We propose TSM without a learning process, and model the 
similarity of two facial images as linear regression with the 
minimum Frobenius norm loss.  

Singular value decomposition is adopted to remove some 
interference related transformations such as illumination 
changes and block occlusion.  

The Frobenius norm distance between the transformation 
matrix and unit matrix is employed as the similarity of two 
face images. 
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Major results  
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Conclusions 

We have proposed the TSM to enhance the robustness of 
the metric method under lighting and occlusion conditions. 
The proposed method is both simple and practical since it 
does not involve a learning process. Experimental results 
indicated that the proposed TSM achieves encouraging 
performance compared with the general similarity measure 
methods with respect to some robustness issues, such as 
alternating illumination, structural noise caused by 
occlusion, and heterogeneous pattern. 
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