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ABSTRACT 
 
One of the biggest problems of skeletonization is the occurrence of distortions at the junction point of the final binary image. At the 
junction area, a single point usually becomes a small stroke, and the corresponding trajectory task, as well as the OCR, consequently 
becomes more complicated. We therefore propose an adaptive post-processing method that uses an adaptive threshold technique to 
correct the distortions. Our proposed method transforms the distorted segments into a single point so that they are as similar to the 
original image as possible, and this improves the static handwriting images after the skeletonization process. Further, we attained 
promising results regarding the usage of the enhanced skeletonized images in other applications, thereby proving the expediency and 
efficiency of the proposed method. 
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1. INTRODUCTION 
 

 Artificial analysis of offline handwriting can be classified 
into two regions: recognition of offline handwriting and 
trajectory recovery of offline handwriting for the purpose of 
authorship verification. Though the algorithms implemented in 
these regions have many similarities, there are also 
considerable differences. Both regions use features extracted 
from offline handwriting samples. In recognition of offline 
handwriting, application features are used for differentiating 
characters from the others or their combinations and thus 
needing to find out dissimilarities between characters and 
similarities of the same character written by various people. In 
trajectory recovery of offline handwriting, the features are used 
for recovering drawing order of writer when writing characters 
without pen-tip movement information, such as pen-tip 
coordinates, pressure, velocity, acceleration, pen-up and pen-
down, thus needing to emphasize the correction of 
skeletonization stage, the very first stage in trajectory recovery 
of offline handwriting system. For both regions, many of those 
features are extracted from skeleton image of offline 
handwriting characters. 

The number of algorithms was proposed in literature to 
obtain skeletonized pattern of binary handwriting samples. 
Pertinence of individual algorithm depends on requirement of 
particular application. For trajectory recovery of offline 
handwriting character purpose [1]-[4], the length of the 
character should be preserved from skeletonization process, 
thus thinning algorithms which conserve the length of the 
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character are used very popular in regions of trajectory 
recovery of offline handwriting character. Nevertheless, 
thinning results usually include unexpected area around 
intersection point of binary image. This makes thinning results 
of offline handwriting character become far different from 
human handwriting. In the comprehensive survey [5], the 
general idea of trajectory recovery problem always includes the 
ambiguous zone detection step which deal with distortion 
around the junction points of the original character. In order to 
solve this problem, most of the approaches [6]-[8], start at 
correct junction point from skeleton character. The authors of 
[1] proposed a machine learning based approach which uses a 
large of instance image in order to train on training dataset. 
Therefore they do not face the problem of the distortion of 
skeleton images. However, their method depends heavily on the 
quality of their dataset, and the results will change over the 
different dataset. In [3] Qiao et. al. proposed a method which 
builds a graph model of the skeleton topology of offline 
handwriting characters. This method depends heavily on how 
the skeleton topology is created, because their concept Edge 
Continuity Relation (ECR) is deeply affected by quality of the 
skeleton result. In addition, their maximum weighted matching 
of general graph collects input value from the junction point of 
the skeleton topology. However, the skeleton topology of most 
well-known algorithms always is resulted with a lot of 
ambiguous regions around the junction point. Therefore, in the 
field of trajectory recovery, some authors [6], [9]-[11] have 
tried to overcome problem of skeleton by creating specialized 
skeleton result for their own use. Nevertheless, this process 
makes their algorithm cost more processing time and complex 
to follow. There are various types of skeleton as well as 
thinning algorithms which are well-defined and explained in 
literature, they are also proven to be efficient in time 
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Skeletonization after proposed 
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Fig. 10. Comparision results between proposed method and 
Zhang-Suen skeletonization 

 

 

 

Fig. 11. Results from trajectory recovery application 
 
 

5. CONCLUSION 
 

In this paper, several efficient post-processing techniques 
are given to increase the quality of skeletonized image of 
offline handwriting character for feature extraction, an 
important step in recognition systems as well as trajectory 
recovery applications by using an adaptive method to 
distinguish a real stroke from a spurious stroke in the skeleton 
image. However, in some terrible cases, when the spurious 
segment length is very long, our method has failed to detect 
these spurious segments. The higher value of the matching rate 
as well as the success rate in trajectory recovery system has 
illustrated the promising performance of our proposed method. 
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