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Abstract 
In computer vision metrics which quantify visual similarity of 

image information are essential. An important use case for 

such metrices is image segmentation. This short paper 

proposes a shape adaptive adjustment to the sum of squared 

absolute differences. When used to enhance widely used 

image segmentation algorithms it conforms well compared to 

human similarity perception. Experimental results show that a 

higher border recall can be achieved at a lower 

oversegmentation factor compared to the state-of-the-art. 

1 Introduction 
Metrics creating semantically meaningful and subjectively 

quality-preserving image information are a core requirement 

in image processing. State-of-the-art superpixel segmentation 

algorithms like Simple Linear Iterative Clustering (SLIC) [1] 

have good boundary recall but high oversegmentation [2]. 

Different clustering methods have been proposed to solve this 

oversegmentation problem, among them density based 

clustering [3] or comparison of feature vectors [4]. 

2 Shape Adaptive Correlation 
Our metric bases on the Sum of Euclidean Distances     
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where ‖     ‖ denotes the Euclidean distance between 

image patches    and   . We propose a shape adaptive 

adjustment such that 

1. a single correlation value specifies the correlation of 

two image patches 

2. the correlation value   has closed bounds   and   

with            

3. arbitrary patch size and shape contribute fairly to the 

correlation value 

If  (   ) denotes the number of overlapping pixels of both 

image patches    and    for a given shift     we define the 

Shape Adaptive Sum of Euclidean Distances       as 

    

Figure 1: Sample image, ground truth, superpixels and clustered 

superpixels with our distance metric 
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This metric results in a single scalar value per pair of image 

patches which is bound between 0 and 1. By considering the 

number of overlapping pixels we ensure that size and shape 

fairly contribute to the correlation. 

Considering all image patches as nodes   of a complete 

graph   (   ) we assign weights      to each edge      

connecting patches    and   . It is        if    and    

are non-adjacent,        if   =   and      
    (     ) else. Using a threshold   two image patches   , 

   belong to the same region if        and to different 

regions if       . 

Figure 1 shows illustrates how superpixels belonging to the 

same regions are clustered using our approach described 

above. Figure 2 compares the boundary recall and 

oversegmentation values of different clustering methods and 

shows that our approach exceeds the existing state-of-the-art. 
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Figure 2: Boundary Recall and Oversegmentation Factor comparing 

different clustering methods 


