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1 Introduction 

The development of information and communication technology has an impact on everyday life, 

where information technology has made an activity/activity easier, including manual work that will 

be minimized and changed as much as possible by applying computers (Ryan & Hanafiah, 2015). One 

of the developments in information and communication technology is computers that are trained to 

recognize images of handwritten human characters and are converted into ASCII characters so they 

can be recognized by computers (Mohammad, Anarase, Shingote, & Ghanwat, 2014). 

The development of the ability to recognize human handwritten character images is one of the 

branches of science that includes pattern recognition and image processing using Optical Character 

Recognition (OCR) technology. Optical Character Recognition (OCR) is the conversion of an image 

containing a character or a set of characters into a set of characters recognized by a computer machine 

(Hidayatullah, 2017). However, in the context of handwritten character recognition, some difficulties 

may occur due to ambiguity, distraction, and large variations in writing style or even the similarity 

between character entities (Pradeep, Srinivasan, & Himavathi, 2011). In fact, the performance 

achieved in other characters' case has not been optimal, such as Arabic characters with relatively high 

cursive and difficulty characteristics (Lamghari, Charaf, & Raghay, 2016). 

The Arabic character consists of 28 letters and is written from right to left in cursive. Arabic letters 

(Alphabet) are used to write various languages such as Persian, Urdu, and Jawi. Each Arabic letter 

has two or four forms depending on its position in the text (AlKhateeb, 2015). In recognizing 

handwritten Arabic characters in images, a standard database is needed to determine a good 
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comparison. Some of the research results on recognizing handwritten Arabic characters in images 

produce high accuracy because the database used is small and not a standard database (AlKhateeb, 

2010). An example of a standard database for images of handwritten Arabic characters is the IFN / 

ENIT database (Pechwitz, Maddouri, Märgner, Ellouze, & Amiri, 2002). 

One of the popular frameworks for developing character recognition is Tesseract OCR. Tesseract 

OCR Engine is a popular OCR framework that is open source and accurate (Abandah, Jamour, & 

Qaralleh, 2014). Tesseract OCR can be improved with image processing techniques to get more 

accurate output, such as scaling/rescaling images. The Tesseract OCR Engine works well on images 

with a size of 300 dpi (dots per inch). This research was applied to 70 images from a sample IFN / 

ENIT database and focuses on analyzing the effect of rescaling on the performance of character 

recognition of handwritten Arabic characters using Long Short Term Memory based Tesseract OCR. 

Figure 1 shows a few examples of the image IFN/ENIT database. 

 

 

 

Figure 1. Example image IFN/ENIT database 

2 Related Work 

Abandah et al. (2014) introduce the Arabic handwritten character recognition system in 2014. This 

development was carried out based on the previous development done by Abandah using the Tesseract 

OCR Engine. They used segmentation, feature extraction, and the Recurrent Neural Network (RNN) 

by modifying the Tesseract OCR Engine, which resulted in high accuracy recognition with the 

smallest error label is 5.5%. 

In 2016, Kef et al. (2016) developed Arabic handwriting character recognition based on structural 

characteristics and fuzzy classifier. The proposed method is based on explicit segmentation. The first 

process of pre-processing is thinning, contour tracing, and connected components detection. Then, the 

character's features are extracted using invariant pseudo-Zernike moments. Classification using fuzzy 

ARTMAP neural network and tested on the IFN / ENIT database with an accuracy of 93.8%. Elleuch 

et al. (2016) using an integrated approach between the two types of classifications of Convolutional 

Neural Network (CNN) and Support Vector Machine (SVM) on the IFN / ENIT and HACDB 

databases, where the failure in classification was 7.05% and 5.83%. 

3 Methodology 

The rescaling method applied in this research is based on the percentage scale; the percentage of 

rescaling that is applied is rescaling 90% of the image size, rescaling 80% of the image size, rescaling 

70% of the image size, and rescaling 60% of the image size. Using the OpenCV library is an open-

source computer vision library (Pulli, Baksheev, Kornyakov, & Eruhimov, 2012). One of the rescaling 

functions in OpenCV Imgproc.resize with the INTER_NEAREST scaling type in OpenCV. The 

following functions are used: 

Imgproc.resize(src, dst, size, 0, 0, Imgproc.INTER_NEAREST) 

Where src  : Input image 

 dst  : Output image 

 size  : Image scaling value 

 Imgproc.INTER_NEAREST  : Scaling type 

After the rescaling process, the OCR process uses Tesseract OCR based on LSTM, using the 

tessdata_best data training model, and the page segmentation method "Raw line. Treat the image as a 

single text line, bypassing hacks that are Tesseract-specific" the 13th option on Tesseract OCR. The 
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measurement of the success of a recognized character is measured using character accuracy. 

According to Rice et al. (1993), character accuracy can be formulated as follows: 

𝐶𝐴 =  
(𝑛−(#𝑒𝑟𝑟𝑜𝑟))

𝑛
  (1) 

Whereas 𝑛  : The total number of characters 

#𝑒𝑟𝑟𝑜𝑟   : The number of characters not / failed to be recognized. 

This character accuracy calculates the error value on the OCR. To calculate the OCR performance 

in percentage, formula 2 is used: 

(100 − 𝐶𝐴) ∗ 100%  (2) 

Whereas CA : Character Accuracy 

4 Result and Conclusion 

After the image is rescaled and processed by Tesseract OCR, then the text results are reviewed per 

character with character accuracy. The original image is also used to compare the results, the total 

character is 645 characters, and the results are shown in Table 1. 

 

Table 1. OCR performance result 

According to the results, the original image still gives high accuracy, and the difference in any 

other rescaled image is 2-4%. 

5 Conclusion 

Tesseract OCR performs about 50% on handwriting Arabic IFN/ENIT image. Some solution to 

increase Tesseract OCR's performance is using custom segmentation or retrain tessdata_best as 

training model of Tesseract OCR. 
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