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Abstract: This paper focuses on the overall framework and functions of Chinese-Uyghur printed 
document retrieval system based on Optical Character Recognition (OCR) system. This system 
mainly fulfills a Chinese and Uyghur document retrieval by inputting the keyword. The proposed 
system consists three steps to localize the key word in a document image. Firstly the document 
image is segmented to basic units which is words. Secondly the entire content of the document 
image is recognized by using OCR. Then the key word localization is applied. Due to the proposed 
system is based on OCR system, hence, the precision of localization of a key word is highly depend 
on the accuracy of the applied OCR system. 

1. Introduction 
As the society is developing rapidly, the digitized document image is most prevalent medium for 

people to use in work, study or daily life. With the proliferation of digital libraries and the promise of 
paper-less office, an increasing number of document images of different qualities are being scanned 
and archived[1]. Regarding the format of these doument images and make it easy to access or search 
it effectively, document retrieval for these digitized documents are significant problem to deal with. 
Unlike the text format document, the representation of a document image in computer is a 3-channel 
matrix. Hence, the localization of the inputted key word is not as easy as the text retrieval. To solve 
this problem, the implementation and design for the document retrieval system is crucial.  

In this paper, a Chinese-Uyghur printed document image retrieval system based on OCR is 
proposed. The whole structure of the proposed system is as follows. Firstly, the content of the 
document image is recognized, by using an Optical Character Recognition system, as a string. 
Secondly, the projection based method is used to segment the whole document into basic units which 
is the single word image. Then, the location of the key word in image is found by using the content 
string and segmented basic units. At last, the rectangle is drawn to the spotted word’s coordinate at 
the original image. The rest of the paper is organized as follows. In section 2, the methodology of the 
presented system is described in detail, section 3 analyzes and discusses the performance of the 
proposed system, In section 4 gave the brief conclusion of the proposed work. Fig.1 shows entire 
framework and main steps of proposed method. 

 
Figure 1 Framework and main steps 
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2. Methodology 
2.1 Recognition of document image 

Before the system locates the key word in document image, the content of the document image 
should be recognized for subsequent stage’s work. In order to turn the content of the Chinese and 
Uyghur documents into readble text format, the third party OCR system is used. After turning the 
content of document image to text format, the result is stored as string object. In this work, the 
accuracy of the OCR system is considered as 100%. Hence, the recognition error can be omitted. 

2.2 Segmentation of document image 
Before the segmentation, the basic pre-processing technique is used such as gray scaling, 

binarization, dilation and blurring which is noise removal and smoothing the document image. First 
of all, the document image is turned to gray scale image. Commonly, regular a color image contains 
three channels, each channel stores the 2-dimentional array which represents red, green and blue[4]. 
The gray scale image is determined by calculating a weighted sum of three channels components for 
every pixel of color image. The equation is shown below: 

𝑆𝑆 = 0.2989 × 𝑅𝑅 + 0.587 × 𝐺𝐺 + 0.1140 × 𝐵𝐵  (1) 

where 𝑆𝑆 is the sum of three weighted channel components, 𝑅𝑅,𝐺𝐺 and 𝐵𝐵 represents the red, green, 
blue channels of color image. Then the gray image is binarized using Otsu thresholding method[2]. 
The equation (2) represents the Otsu method. 

𝜎𝜎𝜔𝜔2(𝑡𝑡) = 𝜔𝜔0(𝑡𝑡)𝜎𝜎02(𝑡𝑡) + 𝜔𝜔1(𝑡𝑡)𝜎𝜎12(𝑡𝑡)       (2) 

weights 𝜔𝜔0 and 𝜔𝜔1 are probabilities of two classes, which refers text lines and the background, 
separated by a threshold 𝑡𝑡, and 𝜎𝜎02 and 𝜎𝜎12 and variance of these two classes. Then the binarized 
image is dilated. 

In the purpose of localizing the key word in image, the coordinate of each single word in 
document image must have known by the system. Thus, raw document image should be segmented. 
The proposed system would segmented the document lines, then lines are segmented into words 
which is the basic unit of the document image. In the respect of text line segmentation, due to 
document style is printed, thus, the simple projection based segmentation method is used. Firstly, 
document image is binarized using Otsu thresholding mechanism[2]. Then the horizontal projection 
profile is counted using binarized image. Horizontal projection profile is a vector that contains sum 
black pixels of each row in binary image. Projection of a binary image is calculated as the equation 
(1) shown below: 

𝐻𝐻�𝑗𝑗� = �𝑝𝑝�𝑖𝑖, 𝑗𝑗� , 𝑗𝑗 = 1,2,𝑚𝑚            (3)
𝑛𝑛

𝑖𝑖=1

 

where 𝐻𝐻 indicates the projection profile vector, where 𝑖𝑖 and 𝑗𝑗 refers to row and column of a 
binary image and 𝑝𝑝 refers to currently visited pixel[6]. Then using the gap between each line to 
segment document image. Fig.3 shows the segmentation result Plot of projection profile is shown in 
Fig.2. 

 
(a). Segmented Chinese text lines (b). Segmented Uyghur text lines 

Figure 2 Line segmentation result 
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Figure 3 Horizontal projection profile 

Then word segmentation is performed to segmented text line images[5]. The mechanism is almost 
same to the text line segmentation process, due to the high regularity of gaps that is between each 
neighboring words. Hence, projection profile is calculated by same equation (3), but calculation 
direction is vertical which is different from line segmentation. After counting the vertical projection 
profile, we calculate the maximum gap between each connected components in line image, then 
define a threshold to segment these words in line image. Through the entire process of segmentation, 
ever time the system segments a word, the segmented word image would be stored in an array. Then, 
coordinate of each segmented word would be stored in a object that has 4 properties which is x, y, 
width and height, which means the coordinate at original image and size of segmented word image. 
Fig.4 shows the segmentation result. Vertical projection profile is shown in Fig.5. 

 
(a). Segmented Chinese word           (b). Segmented Uughur segmented word 

Figure 4 Word segmentation result 

 
Figure 5 Vertical projection profile 

After the process of segment document to basic units, the object that contains word images is 
stored in one dimension array which would be used for locating the key word in original document 
image. 

2.3 Matching and Locating 
Proposed system would use the previously segmented word images and the OCR result string to 

spot the location of key word in document image. At the beginning, keyword’s location is searched 
in string and spotted location is stored. Then, word image object is extracted according to stored 
location. Finally, use extracted word object’s coordinate information and use it to draw a rectangle to 
original image. Localization result is shown in Fig.6. 
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(a). Localization of Chinese document    (b). Localization of Uyghur document 

Figure 6 Localization result 

3. Analysis 
According to proposed system is based on OCR, thus, the accuracy of applied OCR system would 

influence the precision of the information retrieval quality directly. In this work, we assume that the 
correctness of utilized OCR system’s accuracy is 100% which mean it can recognize all content in 
the document image. Therefore, if the recognition system which is OCR make error or is not able to 
recognize full content of document image, then it would directly cause the error for whole system. 

When all the content in document image is correctly recognized by the OCR system (the 
recognition rate is 100%), recognition result in the document image would be stored in a string 
object. Then, system would use this string object to search keyword. For example, a plain text 
Chinese printed document image has 20 characters, which may contain a word or punctuation. We 
predict the recognition system will correctly recognize the 20 characters. Then, document image 
would be segment to 20 pieces. This means that content string’s length and word image array’s 
length is equal. This makes sure that the process of locating or spotting keyword perform precisely. 

When the text recognizer is not able to recognize the full content of document image, that is to 
say, the correct rate of optical character recognizer is not 100%. This would cause the positioning of 
the keyword will be wrong, which means if the OCR system makes a slight error then it would make 
whole document retrieval system malfunction. For instance, there are 20 characters in the original 
document image, but when the OCR recognition system outputs a result that is missing or redundant 
information, the keyword positioning will be inaccurate. Even though system is able to find the 
keyword from result string, due to the inaccurately located position of keyword may draw a rectangle 
at a wrong place in original document image. 

In summary, there are advantages and disadvantages in the proposed document retrieval system. 
On the one hand, if the OCR system is promising and strong enough to detect and recognize full 
content of given document image, then the proposed image is able to be retrieved. On the other hand, 
if OCR system could not make sure the correctness of recognition result, the system’s performance 
would be influence dramatically. 

4. Conclusion 
This paper presents an easy-to-implement Chinese-Uyghur document retrieval system based on 

Optical Character Recognition system. The proposed system shows that if the recognition rate of 
OCR system is strong enough, system’s performance is promising. However, if the OCR system’s 
accuracy is not acceptable, the proposed system’s performance would decline accordingly. Hence, 
our future work will be focused on OCR-free document retrieval system. 
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