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Abstract 
The technology of fragments reassembly is widely employed in many scientific fields, such as judicial evidence 
recovery, restoration of historic documents, accessing to military intelligence and so on, which is based on 
computer vision and pattern recognition. In this paper, an efficient method for Chinese fragments reassembly is 
presented. The proposed reassembly method is based on the feature of line spacing and Chinese characters’ 
feature that the same font has the same height. Considered the feature of English characters that English letters 
are connected components, this paper proposes a model for English fragments reassembly, which is based on 
template matching. Using the proposed methods on digitally scanned images of actual fragments of paper image 
prints has verified the robustness and reliability of two models. 

Keywords: fragments reassembly, the feature of Chinese characters’ line spacing, template matching, 
connectivity of English letters 

1. Introduction 
Fragments reassembly arises in many scientific fields, such as judicial evidence recovery, restoration of historic 
documents, accessing to military intelligence and so on. The manual execution of fragments reassembly is very 
difficult, as it requires great amount of time, skill and effort. Specifically, if the number of fragments is very 
large, reassemble manually will be impossible to be accomplished in a short time. Therefore, the automation of 
such a work is very important and can lead to faster, more efficient, painting reassembly and to a significant 
reduction in the human effort involved. 

Fragments reassembly is an application technology based on computer vision and pattern recognition, which can 
be divided into two parts. The first part is to access to information of fragments by image preprocessing. The 
other part is to reassemble fragments based on accessed information. Conventional methods utilized corner 
feature of edge, outline feature, area feature and so on to reassemble fragments (Jia et al., 2005; Wolfson, 1990; 
Hori, 1999; Kong, 2001; Li, 1995; Gao, 2007). These methods are based on geometric characteristics of 
fragments. Therefore, they can’t recover fragments with similar shape. In this field, some scholars have made 
related researches. Otsu N. presented Otsu algorithm based on the principle of least square method, which solved 
the problem of searching optimal threshold by calculating the maximum variance between grey classes (Ostu, 
1979). Luo Z. solved the problem of feature extraction of Chinese document, by exacting line spacing and the 
height of characters (Luo, 2012). Gao et al., solved the problem of labeling 8-connected region in the model of 
English fragments reassembly, by combining the advantages of the mark line based method and region growing 
method (Gao, 2007). 

Considering those methods, which are based on geometric characteristics, can’t recover fragments with similar 
shape, this paper combined the advantages of above methods, and proposes subregional scoring method to 
optimize the extraction of Chinese line spacing. Because line spacing of English is not obvious, template 
matching method is proposed to reassemble English fragments, which is based on 8-connected region of English 
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