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Abstract— At present scenario, there is growing demand for the software system to recognize characters in a computer system 

when information is scanned through paper documents. This paper presents detailed review in the field of Optical Character 

Recognition. Various techniques are determined that have been proposed to realize the center of character recognition in an 

optical character recognition system. OCR (Optical Character Recognition) translates images of typewritten or handwritten 

characters into the electronically editable format and it preserves font properties. Where OCV (Optical Character 

Verification) is a hybrid approach of OCR and pattern matching. Different techniques for pre-processing and segmentation 

have been surveyed and discussed. Proposed methodology and the dataset are presented here. Intermediate results have 

shown in this paper. 
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I. INTRODUCTION 

OCR (Optical Character Recognition) translates images of typewritten or handwritten characters into machine editable 

format. OCR reads damaged or low-quality codes and returns the best guess at what the code is.  It is widely used as a form of 

information entry from printed paper data records, whether passport documents, invoices, bank statements, computerized 

receipts, business cards, mail, printouts of static data, or any suitable documentation. OCR does not deal with quality and 

sharpness of characters. To overcome the limitations of OCR a new approach comes into picture which is OCV.  

Projection Profile-based methods used makes segmentation easy to separate the text in document image into lines, 

words, and characters independent of the Language in the Text. Different methods are used at each intermediate stage of 

OCR. Text Segmentation is done using Projection Profile method. They proposed an algorithm for correction of the skew 

angle of the text document [1]. Blur is the important factor that damages OCR accuracy. In this paper prediction method 

based on a local blur, estimation is proposed. The relation between blur effect and character size is investigated which is 

useful for the classifier. Classifier separates the given document into three classes: readable, intermediate, non-readable 

classes [2].   

The grading system is used to evaluate the performance of printed text using various quality measures. The 

recognition results showed high recognition rate as the system was able to perform a recognition rate of 98.69 % along with a 

precision of 0.9857 and a sensitivity of 1 [3]. This paper presents complete OCR (Optical Character Recognition) system for 

camera captured image/graphics embedded textual documents for handheld devices [4]. Paper [5] describes the skew 

detection and correction of scanned document images written in Assamese language using the horizontal and vertical 

projection profile analysis.  

II. RELATED WORK  

 One of the most important steps of offline character recognition system is skew detection and correction which has to be used 

in scanned documents as a pre-processing stage in almost all document analysis and recognition systems.  This paper 

describes the skew detection and correction of scanned document images written in Assamese language using the horizontal 

and vertical projection profile analysis [5].  

Documents with background images in OCR cause an error. A non-linear transformation is used to enhance the 

contrast of each channel image. The method was tested using Tesseract (an open source OCR engine) and compared with two 

commercial OCR software ABBYY Finereader and HANWANG (OCR software for Chinese characters). The experimental 

results show that the recognition accuracies are improved significantly after removing background images [6]. For pre-

processing Fourier Transform is used which decomposes an image into sine and cosine components with increasing 

frequencies. Fourier transform converts spatial domain onto frequency domain which is easily used for further processing [1]. 

Since past few years, research has been performed to develop machine printed Chinese/English characters. In this paper, they 

described the search and fast match techniques. High-performance Chinese/English OCR engine is used to construct a large 

vocabulary. They have collected 1862 text lines from varied sources such as newspapers, magazines, journals, books, etc [7].  

H. Wang and J. Kangas [8] proposed a method of identifying character- like regions in order to extract and recognize 

characters in natural color scene images automatically. Connected component extraction is used to check the block 

candidates. Priority adaptive segmentation (PAS) is implemented to obtain accurate foreground pixels of the character in each 

block. Paper [9] presented a system for text extraction based on the open-source OCR algorithm. The system is used for 

functional verification of TV sets.   
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J. Diaz-Escobar [10] proposed a new method for recognition of content-less characters in degraded images using the 

phase congruency and local energy model. The suggested phase features are invariant to non-uniform illumination and slight 

geometric distortions. Degraded images were compared with that of the SIFT method in terms of recognition metrics.   

Another approach in the paper [11] Hauling the scene text from image and video is challenging due to the complex 

background, changeable font size, dissimilar style, unknown layout, poor resolution and blurring, position, viewing angle and 

so on. For text extraction region and connected component based methods are used. Artificial Neural network (ANN) is used 

as the classifier to filter out the text and nontext components. In this paper [12] a complete OCR methodology for recognizing 

historical documents, either printed or handwritten without any knowledge of the font, is presented. The pre-processing and 

segmentation approach is used in order to detect text lines, words, and characters.  

  J. Hu et. al [13] proposed a system in which high-level features are combined with low level features on simple 

points and these are able to cover a huge amount of input patterns. Also, these features have invariance property which is used 

for normalizing the curvature of features. Funada et al. [14] proposed a new algorithm to recognize on-line handwriting and it 

utilize HMM (Hidden Markov Model). The memory reduction rate is a function of the smatrix size and the number of states. 

They performed character segmentation, character classification which is fairly standard multilayer perceptron trained with 

error back propagation provides the ANN character classify.  

J. r´ı Matas [15] presented an end-to-end real-time scene text localization and recognition method. In the first stage 

of the classification, the probability of each ER being a character is estimated using novel features calculated with O(1) 

complexity. In second stage only ERs with locally maximal probability are selected. Huei-Yung Lin and Chin-Yu Hsu [16] 

presented neural network based approach which reduces the training time and maintains the high recognition rate. Multi-stage 

approach and preprocessing are done for the experiment. Preprocessing is performed to partition the training data prior to 

training stage.  

In this paper [17], a computer vision and character recognition algorithm for a license plate recognition (LPR) is 

presented to be used as a core for intelligent infrastructure like electronic payment systems (toll payment, parking fee 

payment), freeway. Based on the connected component analysis and novel adaptive image segmentation technique is 

presented.  

III. PROPOSED METHODOLOGY  

The proposed method work with English characters. So there is a need to teach OCV for that character and digits. The image 

may contain upper case, lower case, digits and some special characters.  

First of all, the reference image is taught. Various steps are used for it. The image is taken and converted into a 

grayscale image. It is easier to perform an operation on 8bit image rather than 24-bit image. Region Of Interest is selected for 

further steps. For preprocessing median filter is used. It is an Order statistics and a non-linear spatial filter whose response is 

based on ordering (ranking) the pixels contained in the image area encompassed by the filter. It gives an accurate result for 

salt and pepper noise.  

A. Teaching Process: 

 
Fig. 1: Teaching Flow 

In image processing, segmentation is the process of partitioning a digital image into multiple segments. The 

objective of segmentation is to simplify and/or change the representation of an image into something that is more meaningful 

and easier to analyze.  Adaptive thresholding is used for segmentation. Various techniques are available for segmentation. 

The output of Adaptive thresholding is better than Otsu’s method. On dataset, Otsu’s method is performed but the result is not 

as per requirement.  

Adaptive Threshold: 

 [(   )  (   )  (   )]                                                                       (1) 
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Where (   ) is pixel location.  

 (   ) is pixel intensity at the location  (   ).           
 (   )   is local property in a neighbourhood centered in (   ) 

Morphological image processing is a collection of non-linear operations related to the morphology or shape of 

features in an image. Opening operation is applied. The first image is eroded than dilation is used to make object thick. Then 

edge is detected and finally, all the characters are cropped and saved. The teaching of the reference image is done after 

performing all these steps.  

B. Verification Process:  

After teaching of the reference image, verification process comes into the picture. At the time of verification, the query image 

is matched with the reference image. If it matches than the product is accepted otherwise it is rejected. 

 
Fig. 2: Verification Flow 

C.  Query Images: 

At the time of verification, images with different characters come into picture. 

 
Fig. 3: (i) Connected Character, (ii) images with up and down character and (iii) Touched Character 
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IV. RESULT ANALYSIS 

    
(a) (b) (c) (d) 

    
(e) (f) (g) (h) 

   
(i) (j) (k) 

Fig. 4: (a) Reference Image (b) loaded image (c) Gray Scale image (d) Selected ROI (e)Preprocessed image (f) Thresholded 

image (g) Eroded image (h) Dilated image (i)Contour Tracking (j) Identified character (k) Cropped character for selected 

ROI. 

V. CONCLUSION  

There is a growing demand for OCR in market and OCR had dominated the market but the limitations of OCR like it cannot 

deal with multiple font sizes and broken characters motivate for this proposed work. The teaching of the reference image is 

done which is shown in figure (1). From the literature survey, it is concluded that various techniques have been used for 

segmentation and preprocessing still achieved results are not up to the mark.  

VI. FUTURE WORK  

The teaching of a reference image for Optical Character Verification is performed. Inspection (Verification) mode is under 

processing. Remaining work is to develop a system which is used to verify the overlapped,  touching and broken characters, 

which will develop in dissertation Phase-ii. At verification time if any product is rejected then the percentage of that failed 

character with compared to reference image will be found. The dataset in which characters in a single row which are up and 

down will be considered for next experiment.  

REFERENCES  

[1] A. S. Sawant, “Script Independent Text Preprocessing and Segmentation for OCR,” International Conference on 

Electrical, Electronics, Signals, Communication and Optimization (EESCO) - 2015, pp. 1–5, 2015.  

[2] V. Kieu, F. Cloppet, and N. Vincent, “OCR Accuracy Prediction Method Based on Blur Estimation,” 2016 12th IAPR 

Workshop on Document Analysis Systems, pp. 317–322, 2016.  

[3] J. B. Pedersen, K. Nasrollahi, and T. B. Moeslund, “Quality Inspection of Printed Texts,” IWSSP 2016- The 23rd 

International Conference on Systems, Signals and Image Processing. 23-25 May 2016, Bratislava, Slovakia, pp. 6–9, 

2016.  

[4] A. F. Mollah, N. Majumder, S. Basu, and M. Nasipuri, “Design of an Optical Character Recognition System for Camera- 

based Handheld Devices,” IJCSI, vol. 8, no. 4, pp. 283–289, 2011.  

[5] B. Jain and M. Borah, “A Comparison Paper on Skew Detection of Scanned Document Images Based on Horizontal and 

Vertical,” IJSRP, vol. 4, no. 6, pp. 4–7, 2014.  

[6] M. Shen, “Improving OCR Performance with Background Image Elimination,” 2015 12th International Conference on 

Fuzzy Systems and Knowledge Discovery (FSKD), pp. 1566– 1570, 2015.  

[7] P. Road, “Confidence Guided Progressive Search and Fast Match Techniques for High Performance Chinese English 

OCR *,” IEEE, pp. 89–92, 2002.  

[8] H. Wang and J. Kangas, “Character-Like Region Verification for Extracting Text in Scene Images,” no. 11, 2001.  



A Hybrid approach for Optical Character Verification 

 (IJSRD/Conf/NCACSET/2017/039) 

 

 
184 

[9] I. Kastelan, S. Kukolj, V. Pekovic, V. Marinkovic, and Z. Marceta, “Extraction of Text on TV Screen using Optical 

Character Recognition,” IEEE, pp. 153–156, 2012.  

[10] J. Diaz-escobar, “Optical Character Recognition based on phase features,” IEEE, 2015.  

[11] A. Thilagavathy, K. Aarthi, and A. Chilambuchelvan, “A Hybrid Approach to Extract Scene Text from Videos,” 

ICCEET, pp. 1017–1022, 2012.  

[12] G. Vamvakas, B. Gatos, N. Stamatopoulos, and S. J. Perantonis, “A Complete Optical Character Recognition 

Methodology for Historical Documents,” pp. 525–532, 2008.  

[13] J. Hu, S. G. Lim, and M. K. Brown, “Writer independent on-line handwriting recognition using an HMM approach,” 

THE Journal of Pattern Recognition Society, vol. 33, pp. 133–147, 2000.  

[14] A. Funada, D. Muramatsu, and T. Matsumoto, “The Reduction of Memory and the Improvement of Recognition Rate for 

HMM On-line Handwriting Recognition,” IEEE, pp. 0–5, 2004.  

[15] J. r´ı Matas, “Real-Time Scene Text Localization and Recognition,” IEEE, pp. 3538–3545, 2012.  

[16] H. Lin and C. Hsu, “Optical Character Recognition with Fast Training Neural Network,” IEEE, pp. 1458–1461, 2016.  

[17] C. N. E. Anagnostopoulos, I. E. Anagnostopoulos, V. Loumos, and E. Kayafas, “A License Plate-Recognition Algorithm 

for Intelligent Transportation System Applications,” IEEE, vol. 7, no. 3, pp. 377–392, 2006.  

  

 


