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Abstract. This  paper is devoted the methods of speed-up 
optical character recognition which is used for transformation 
of the scanned image to the edited text format. The example of 
application of these methods are the systems of the automated 
search of fragment of text in the catalogues of electronic 
libraries, where as an entrance format both the entered text 
and vocal query or scanned fragment of the text document can 
be used. The paper shows that the quality of the original 
image, as well as the applied image preprocessing algorithms, 
has the greatest influence on the quality of text recognition. 
Today the task of text recognition is implemented in many 
libraries.  An example is the Tesseract OCR, considered in the 
work. It is shown that the joint use of the standard parallel 
programming library OpenMP, which is built into all modern 
C and C ++ compilers, reduces the time of processing up to 
33% compared to the sequential implementation.  
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I. INTRODUCTION AND PROBLEM STATEMENT 

Optical Character Recognition, or OCR, is one of the major 
topics in computer vision technology. It is widely used in 
various applications, such as a digital libraries, automatic 
banking systems, and mailing services. Tesseract OCR Engine, 
which we evaluate in this paper, is one of renowned OCR 
programs. The library has been expanded in various languages 
besides English by adding additional training models [1]. OCR 
process including Tesseract is known to be very compute 
intensive because of the computation involving image and 
mathematical processing to obtain higher recognition accuracy. 
While there has been a significant improvement in the 
recognition accuracy of Tesseract OCR, parallelization has not 
been extensively studied. Therefore, implementation and 
adaptation of the systems of optical recognition of text for a 
decision on the systems with CMY, is actual task. 

The purpose of the work is research of influence of the use 
of directives of OPENMP on the acceleration of optical 
character recognition by the library of Tesseract OCR. 

II. PROBLEM SOLUTION AND RESULTS 

 Tesseract OCR performs character recognition on an image 
in several stages (Figure 1). The first one is searching for words 
and strings [3]. It finds text strings by analyzing the page layout 
and the estimated text size. If the text string is bent or skewed, 
Tesseract OCR can recognize the character by basic fit [2].  

 

Figure 1. Stages of text recognition 

It consists of two steps: one is the recognition of characters 
in a word, and the other is a process of improving accuracy, 
called "adaptive classifier" [2]. The adaptive classification 
stage is an iterative procedure where the number of iterations 
depends on the number of recognized words. The OpenMP API 
allows users to use multiple threads to run multiple iterative 
processes concurrently and use shared memory that these 
threads can access. A scanned fragment of text, consisting of 
867 words, was used as a test image (Figure 2). 

 

 
Figure 2. Fragment of the text image 

 

The results obtained with the use of pragma omp parallel 
for directives, as well as without them, are shown in Table 1. 
To determine the resulting acceleration, the ratio of the time of 
the serial to parallel implementation was used. 

 

Table 1. Results of parallel processing 

Number of 
threads 

Elapsed time 
execution, 

milliseconds 
Speedup Accuracy, % 

1 ~6000 - 94 
2 ~5400 10% 94 
4 ~4000 33% 94 

 

Analysis of the obtained results shows that the accuracy of 
character recognition when using the Tesseract OCR library 
was 94%. Application of parallelization in the most 
computationally loaded loops using OpenMP led to a reduction 
in the total time by up to 33% for 4 OpenMP threads. 

III. CONCLUSIONS 

It was investigated the effect of using OpenMP directives 
on accelerating optical character recognition using the 
Tesseract OCR library. The results showed that the overall 
performance was improved by 33% compared to the sequential 
processing version.  There are also ways to speed up target 
kernels using other parallelization mechanisms such as CUDA 
and OpenCL. 
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