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OTTOMAN-TURKISH OPTICAL CHARACTER RECOGNITION 

AND LATIN TRANSCRIPTION 

ABSTRACT 

 

There are numerous documents in Ottoman-Turkish on the archives or online 

resources. Unfortunately these documents could not be understood by the people 

who cannot read Ottoman-Turkish alphabet. Ottoman-Turkish optical character 

recognition and Latin transcription could be the solution of this problem. In this 

thesis, Tesseract optical character recognition engine is used in order to recognize 

Ottoman-Turkish characters. Also, various methods are developed for the 

transcription from Ottoman Turkish to Latin. Characters on some Ottoman-Turkish 

images could not be recognized by optical character recognition methods. So, 

Ottoman-Turkish keyboard was developed for writing unrecognized characters with 

Ottoman-Turkish alphabet. Dictionary tables are used for transcription process. So 

enrichment data in the dictionary tables will increase of transcription success. Thus, 

an application was developed for enrichment data in the dictionary tables.  

Keywords:  Optical Character Recognition (OCR), Tesseract, Transcription, 

Ottoman Turkish, Latin, Regular Expression, Database 
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OSMANLI TÜRKÇESİ OPTİK KARAKTER TANIMA VE 

LATİNCE TRANSKRİPSİYONU  

ÖZET     

 

ArĢivlerde veya çevrim içi kaynaklarda sayısız Osmanlıca belgeler vardır. Bu 

belgeler maalesef Osmanlıca okuyamayan kiĢiler tarafından anlaĢılamamaktadır. 

Osmanlı Türkçesi optik karakter tanıma ve Latince transkripsiyonu bu problemin 

çözümü olabilir. Bu tezde Tesseract optik karakter tanıma motoru Osmanlıca 

karakterleri tanımak için kullanılmıĢtır. Ayrıca Osmanlı Türkçesinden Latinceye 

transkripsiyon için çeĢitli metotlar geliĢtirilmiĢtir. Bazı Osmanlıca resimlerdeki 

karakterler optik karakter tanıma metotları ile tanınamamaktadır. Tanınamayan bu 

karakterleri Osmanlıca alfabesi ile yazmak için Osmanlıca klavye geliĢtirilmiĢtir. 

Transkripsiyon iĢlemi için sözlük tabloları kullanılmaktadır. Sözlük tablolarındaki 

veriyi zenginleĢtirmek transkripsiyon baĢarısını artıracağından dolayı sözlük 

tablolarını geliĢtirmek için bir uygulama geliĢtirilmiĢtir.  

Anahtar sözcükler: Optik Karakter Tanıma, Tesseract, Transkripsiyon, Osmanlıca 

Türkçesi, Latince, Kurallı Ġfadeler, Veritabanı 
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 CHAPTER ONE  

INTRODUCTION 

There are numerous documents in the archives, which had been written with 

Ottoman-Turkish Alphabet which is a version of Persian-Arabic Alphabet. These 

documents include valuable information about various fields. But unfortunately these 

documents could not be understood by those who could not read Ottoman-Turkish 

Alphabet.  Transcription from Ottoman Turkish alphabet to modern Turkish alphabet 

is very helpful in case of to understand Ottoman-Turkish documents. 

Figure 1.1 shows overall block diagram of Ottoman-Turkish optical character 

recognition and Latin transcription. According to this Figure, firstly, Ottoman-

Turkish Text needs to extract from an Ottoman-Turkish image. Ottoman-Turkish 

optical character recognition or retyping text by Ottoman Keyboard can be use in 

order to extract the text from an Ottoman-Turkish image. After then, Latin text 

converts by using some transcription operations in order to recognized words in the 

text.   

Based on what is covered above, this thesis is comprised of the following chapters.  

Chapter 1 is an introduction about this thesis. Chapter 2 is briefly information of 

Ottoman-Turkish Language; Chapter 3 is describing in detail optical character 

recognition and practical examples on some pages. Chapter 4 presents the 

implementation of transcription from Ottoman-Turkish to Latin-based Turkish and 

practical examples on some Ottoman-Turkish texts. Chapter 5 is about Ottoman-

Turkish Keyboard in order to write with Ottoman-Turkish alphabet. Chapter 6 gives 

the information about our database. Chapter 7 concludes the thesis and suggests 

future work. 

 

http://www2.zargan.com/tr/q/various-ceviri-nedir/various-turkce-ne-demek
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Figure 1.1 Overall block diagram of Ottoman - Turkish optical character recognition and Latin 

transcription 

1.1. Related Works; 

There are many works on optical character recognition. Most of these works are 

generally focused character recognition for Latin or Arabic. Studies of optical 

character recognition for Urdu, Persian or Arabic languages could also benefit in 
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order to recognize characters on Ottoman-Turkish images, because Ottoman-Turkish 

letters are same or similar in the Urdu, Arabic and Persian Letters.  

Works of character recognition on the Ottoman-Turkish images have recently 

increased in the literature.  Öztürk et al. (2000) [1] are development a program using 

supervised feedforward neural network with backpropagation for the character 

recognition of Ottoman-Turkish. Kurt et al. (2009) [2] presents a Linear Discriminant 

Analysis based automatic Ottoman Alphabet Character Recognition System.  Onat et 

al. (2006) [3] developed a system by using Hidden Markov Model (HMM) 

techniques for Ottoman script recognition. Another work is that Content-Based 

Retrieval (CBR) System for Ottoman Archives [4]. In this study, “the symbols 

extracted from the documents are matched with the most similar one in the symbol 

library, which is created in a supervised manner” (p.1). BaĢar et al. (2007) [5] have 

recognized Ottoman characters using Artificial Neural Network (ANN). They 

pointed out “The system has achieved 85.5% classification accuracy” (p.4). Ataer 

and Duygulu (2007) [6] proposed a method for retrieval of Ottoman documents 

without requiring character recognition.  Yalnız (2008) [7] propose context-sensitive 

segmentation and recognition method for connected letters in Ottoman script is 

proposed. Also Yalnız et al. (2009) [8] investigated several methods for character 

segmentation and recognition stages for printed and handwritten historical 

documents. 

There are few works on transcription from Ottoman-Turkish language to the Latin. 

Andrews et al. (2010) [9] developed a system for Latin based transcription from 

Ottoman-Turkish texts. 

1.2. Aim of the Work 

The main goal of this thesis is characters recognition Ottoman-Turkish images and 

then the Latin-based Turkish transcription from ottoman documents. In this way, 

Ottoman-Turkish documents could be automatically converted into the Latin-based 

documents. In this manner, people can easily understand these converted documents 

with the Latin alphabet. Firstly, optical character recognition (OCR) with Tesseract 

Engine could be used to extract characters from an image that is written Ottoman-
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Turkish Alphabet. Also Ottoman-Turkish text could be rewritten by Ottoman-Turkish 

keyboard. Ottoman-Turkish text could be transcribed to Latin-based Turkish by 

different approaches after handling Ottoman-Turkish text. 
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 CHAPTER TWO 

BASIC INFORMATION ABOUT THE OTTOMAN-

TURKISH LANGUAGE  

“The Ottoman-Turkish Language was used in Ottoman Empire. The Ottoman-

Turkish vocabulary generally consists of one of native Turkish, Arabic and Persian 

words. Persian and Arabic highly influenced Ottoman-Turkish Language. In the 17
th 

and 18
th

 centuries, Persian and Arabic vocabulary amounted for up to 88% of its 

vocabulary”. [10] 

“The letters of the Ottoman-Turkish Alphabet are 32 in number, and consist of 28 

Arabic letters together with some which the Persians have added   ( پ گ  .(ژ چ 

Ottoman-Turkish Language reads and writes from right to left. Capital letters are 

unknown”. [11]  

Generally, vowels letters are “ه ,ي ,و ,ا” but “ه ,ي ,و”‎  letters could also be consonant 

letters. It is depended the position of letter in the word. The letters of the Ottoman-

Turkish alphabet divided into two parts. These are connected and unconnected 

letters. The connected letters are also known as cursive letter. These letters’ shapes 

are different form according to the position of word. The unconnected letters are also 

known as isolated letters.  The unconnected letters never joined to other letters. Table 

2.1 and Table 2.2 show the letters and numbers.  

Orthographic signs could be used in the some words. These signs are changed the 

transcription and the pronunciation of the words. These are also known "hareke". 

These signs are Ustun, Esre, Otre, Jezma, Shedda, Medda and Nunation. Ustun is 

marked with the sign (  َ ) and put over the letters. The pronounced of Ustun is "e" or 

"a".   Esre is marked with the sign )  َ ) and put under the letters. The pronounced of 

Esre is "i" or "ı". Otre is marked with (  َ ) and put over the letters. The pronounced of 

Otre is "u" or "ü". Jezma sign is (  َ ) and put over the letters. The pronounced of 

Jezma is connected two consonant with a vowel letter. Shedda sign is )  َ ) and put 

over the letters.  The letter with Shedda is to be doubled without the interposition of a 
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vowel. Medda sign is (  َ ) which means long.  Nunation sign are (  َ ,   َ ,   َ ) and put 

over or under the letters. The pronounced of Nunation is "en, "in" or "ın".    

Table 2.1 Ottoman-Turkish alphabet. 

Isolated Final Medial Initial Modern Turkish Name Name 

 ‎ — Elif Alifـا ‎ا

 ‎ Be Baaتـ ‎ـثـ ‎ـة ‎ب

 ‎ Pe Peپـ ‎ـپـ ‎ـپ ‎پ

 ‎ Te Taaجـ ‎ـحـ ‎ـث ‎ت

 ‎ Se Thaaذـ ‎ـرـ ‎ـد ‎خ

 ‎ Cim Jeemشـ ‎ـصـ ‎ـس ‎ز

 ‎ Çim Chimچـ ‎ـچـ ‎ـچ ‎چ

 ‎ Ha Haaظـ ‎ـعـ ‎ـط ‎ض

 ‎ Hı KHaaؼـ ‎ـؽـ ‎ـػ ‎غ

 ‎ — Dal Daalـؿ ‎ؾ

 ‎ — Zel Dhalـف ‎ـ
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Table 2.1 (Continued) Ottoman-Turkish alphabet. 

Isolated Final Medial Initial Modern Turkish Name Name 

 ‎ — Rı Raaـك ‎ق

 ‎ — Ze Zaaـم ‎ل

 ‎ — Je Zheـژ ‎ژ

 ‎ Sin Seenوـ ‎ـىـ ‎ـه ‎ن

 ‎ٌ ġın Sheenـ ‎ـٍـ ‎ـً ‎ي

‎َ ُـ‎ ـّـ‎ ـ‎ِ Sad Saad 

‎ْ ٓـ‎ ـٕـ‎ ـ‎ٔ Dad Dhad 

‎ٖ ٗـ‎ ـطـ‎ ـ‎ٖ Tı Tta 

 ‎ Zı Dhaظـ ‎ـظـ ‎ـع ‎ظ

 ‎ Ayın Ainػـ ‎ـؼـ ‎ـغ ‎ع

 ‎ Gayın Ghainؿـ ‎ـــ ‎ـؾ ‎ؽ

 ‎ Fe Faaكـ ‎ـلـ ‎ـق ‎ف

 ‎ Kaf Qafهـ ‎ـوـ ‎ـن ‎م

 ‎ً Kef Kaafـ ‎ـٌـ ‎ـي ‎ى
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Table 2.1 (Continued) Ottoman-Turkish alphabet. 

Isolated Final Medial Initial Modern Turkish Name Name 

 ‎ Gef Geefگـ ‎ـگـ ‎ـگ ‎گ

‎ٍ َـ‎ ـِـ‎ ـ‎ُ Lam Laam 

‎ّ ْـ‎ ـٔـ‎ ـ‎ٓ Mim Meem 

‎ٕ ٖـ‎ ـ٘ـ‎ ـ‎ٗ Nun Noon 

‎ٝ ٞـ‎ — Vav Waaw 

‎ٙ ٚـ‎ ـٜـ‎ ـ‎ٛ He Haa 

 ‎ Ye Yaaیـ ‎ـیـ ‎ـی ‎ی

Table 2.2 Ottoman-Turkish numerals. 

Numerals Numbers Ottoman-Turkish 

Name 

Modern  

Turkish Name 

Name 

 Sıfır Zero ِلك 0 ٠

 Bir One تك 1 ١

 Ġki Two ایٌی 2 ٢

 Üç Three اٝچ 3 ٣

 Dört Four ؾقت 4 ٤
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Table 2.2 (Continued) Ottoman-Turkish numerals. 

Numerals Numbers Ottoman-Turkish 

Name 

Modern  

Turkish Name 

Name 

 BeĢ Five تً 5 ٥

 Altı Six آُحی 6 ٦

 Yedi Seven یؿی 7 ٧

 Sekiz Eight وٌم 8 ٨

 Dokuz Nine ٖوٞل 9 ٩

 On Ten إٝ 10 ١٠

 

The grammar of Ottoman-Turkish Language is similar to the grammar of modern 

Turkish. 

For instance;  

Ottoman – Turkish: 

           اؿاز  یاي  ایٌٖ  اًِیك 

 Verb  Adverb  Subject 

Turkish in Turkey:  

 Ağaç   yaş iken  eğilir 

 Subject Adverb  Verb  
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 CHAPTER THREE 

OPTICAL CHARACTER RECOGNATION 

Optical character recognition (OCR) is the process of converting scanned images into 

machine readable character streams, plain (e.g. text files) or formatted (e.g. HTML 

files). OCR is a successful branch of Pattern Recognition. [12] 

Type of OCR could be Offline or Online, Printed or Handwritten, Isolated or 

Cursive, Single font or Omni-font. The General OCR Process is image acquisition, 

pre-processing, segmentation, feature extraction and classification & recognition. 

[13]. 

For instance,  

 

Figure 3.1 Sample an Ottoman-Turkish image 

For this image, the correct result must be as below, after OCR process runs. 

م ك ٙ ت ؿ ٔ ِ ً ٞ ً ق ق ٝ ٓ ا ی ا ك م ی لا  

ً ج ٚ آ ُ ا ٞ ٟ ش ؿ ٗ ٝ ّ ؾ ك ُ ل ٞ و  

ٙ ك ظ ٘ ٓ ٙ ؿ ق ٓ ٞ ی لا ق ا ك پ ٜ ٓ ٍ ا ٔ ً  

م ك ٍ ق ٓ ا ٞ ٗ لا ٟ ا ؿ ُ ٝ ّ ا ك ُ ل ٞ و  

3.1.  The Need of Ottoman-Turkish OCR  

Ottoman-Turkish was widely used in the Ottoman territories over three continents 

during Ottoman Empire. Archives and online resources include documents with 
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ottoman-Turkish Alphabet. Some of online resources are Turkish Grand National 

Assembly Library and Documentation Center webpage [14], Turkey Ministry of 

Culture and Tourism webpage (15) and Farabi Digital Library [16].  These Ottoman-

Turkish documents contain invaluable information about various fields.  

3.2.  OCR Engines 

Many OCR Engines could be made use of optical character recognition. For Arabic 

language, some commercial OCR products are ABBYY FineReader, OmniPage 

Professional, Readiris Pro and Sakhr software. Modawi (2005) [17] shows the 

comparison of some Arabic OCR software products. The following figure and table 

show the performances of OCR for commercial Arabic software products.   

 

Figure 3.2 Character accuracy for Arabic packages [17] 

Table 3.1 Character accuracy for Arabic packages [17]. 

 

Tesseract, GOCR and OCRopus are an open source OCR projects. Tesseract only 

supports Arabic language of these and also the uses most widely open source OCR 

tool. So in this study, Tesseract software is benefited for recognition of Ottoman-
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Turkish characters. Also Heliński et al. (2012) show comparison Tesseract and 

ABBYY FineReader tools [18] also give information about performance values.   

3.3.  Ottoman-Turkish Optical Character Recognition with 

Tesseract 

Ottoman-Turkish optical character recognition (OCR) is the recognition characters 

with Ottoman-Turkish alphabet of input Ottoman-Turkish images.  Tesseract has 

been improved an open source project since 2006 and written in C and C++.  

Tesseract engine has a lot of methods and algorithms. Some of them are layout 

analysis, line and word finding, word recognition, static character classifier, adaptive 

classifier. Tesseract architecture and its methods and algorithms are discussed in 

researches [19-24]. Tesseract architecture and block level diagram could also see in 

the Figure 3.3. 

  

(a) (b) 

Figure 3.3  a) Tesseract architecture [23], b) Block level diagram [24] 
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Tesseract is used Leptonica [25] library. This library is an image processing library 

for image processing operations. Tesseract is internally used this library before doing 

actual optical character recognition. Leptonica library does image processing 

operations like binarization, noise removing, skew and orientation detection etc. 

Tesseract could recognize Arabic images after Tesseract version 3. Tesseract version 

3 Engine with Arabic language dataset could be utilized for recognition Ottoman-

Turkish characters. Arabic language dataset could be suitable for Ottoman 

documents, because Ottoman-Turkish letters consist of 28 Arabic letters. Ottoman 

and Arabic scripts have many common characteristics. 

There are three main problems for optical character recognition (OCR) on Ottoman-

Turkish images with Tesseract. First problem is that Arabic dataset is not suitable for 

4 Persian letters. For instance, چ‎ letter is generally recognized ج‎‎ letter. Second 

problem is that the performance of optical character recognition (OCR) is directly 

dependent on quality of input documents. Last problem is that handwriting and 

Ottoman calligraphy affect the performance of optical character recognition (OCR).  

3.4.  Document Image Enhancement Techniques before the 

Optical Character Recognition 

Some image enhancement techniques could be used before optical character 

recognition. Also these techniques could improve reading performance. Although 

Tesseract does most of this image processing operation internally, these operations 

could be benefited before optical character recognition operation. These operations 

are skew correction, image processing operations and historical document restoration 

and enhancement. 

3.4.1. Skew Correction  

Skew correction can be done before optical character recognition. For the skew 

correction for an image, skew angle is firstly determined using Hough Transform and 

then the image is rotate accordingly.  Hough transform is a feature extraction 

technique used in image analysis, computer vision and digital image processing [26].  
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It is commonly used for solution to difference problems that are object, line and 

circle detection, skew correction etc. More detail about Hough Transform can be 

found in [27, 28]. In the Figure 3.4 shows an example of skew correction on 

Ottoman-Turkish page. For this page, skew angle is -4.77 degrees. 

  

Figure 3.4 Skew correction on Ottoman-Turkish page 

3.4.2. Simple Image Processing Operations  

Image processing operations could be used before the recognition. These are 

brightness, contrast, grayscale, monochrome, invert, sharpen filter, smooth filter. The 

performance of optical character recognition could be small change but generally 

does not affect optical character results after using these operations. Also the results 

of the recognition could be negatively impacted by these operations. In Figure 3.5 

shows the results of these operations on a sample Ottoman-Turkish image. 
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(a) 

 

(b) 

 

(c) 

 

(d) 

 

(e) 

 

(f) 

Figure 3.5 a) Sample original Ottoman-Turkish image, b) Grayscale image, c) Monochrome image, 

d)Inverted image, e) Sharpening filter on an image f) Smoothing filter on an image 

3.4.3. Document Image Restoration and Enhancement 

Many methods have implemented for image restoration and enhancement. 

Imagemagick library [29] methods are very useful library for document image 

restoration and enhancement. Some examples results are shown in Figure 3.6 and 

Figure 3.7 by using Imagemagick Library methods. 
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(a) 

 

(b) 

 

(c) 

 

(d) 

Figure 3.6 a) Sample original Ottoman-Turkish image, b) Grayscale image, c) Normalization using 

Imagemagick library, d) Adaptive blur with value 50 using Imagemagick library 
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(a) 

 

(b) 

Figure 3.7 a) Sample original Ottoman-Turkish image, b) Monochrome +   adaptive-blur with value 

50 using Imagemagick library 
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3.5.  Ottoman-Turkish Character Recognition on the First Two 

Pages of the Nutuk 

The Nutuk was a speech delivered by Mustafa Kemal Atatürk. Mustafa Kemal 

Ataturk was a revolutionary who helped establish the Republic of Turkey. He was 

Turkey's first president, and his reforms modernized the country. The Nutuks' first 

and second pages are applied to optical character recognition for Ottoman-Turkish. 

The first page of the Nutuk shows in the Figure 3.8.  

 

Figure 3.8 First page of the Nutuk 
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The result of optical character recognition for this page with Tesseract V3 shows in 

the appendix A.  Also the following text is the ocr result for two lines.  

م  د ق ي ج ح  وت س م صا ى  ول ك ى ت م ث ك  ن س ي ا م س  ي ن ث ٠س ي ع وض  

وب  م غ م ه  د ي وم م ن رب  ح  ، روب  غ ى  ن ي د ن رل ي ل  خ أ د إ ، ك ن ت ول د ى  م ن ا رءن م ول   ا

The correct result must be for this part as follows: 

٥ ٣ ٣ س ٥ و  ن ك يس ن س ي ا ٥ م ي ١ ج و  ن و   ينك س م ا وص م  ن د ق ي ي ٠ج ع توض  

و ي وم م ع رهٔ  ظ ن م و   :  

ا م ث ىع م ك ن ن ت ول لاد د و  خ يب د ن و  ىغل ر حربپغ هع ،  د ي وم وب م م غ م م ول شا  ،  

For these sentences, the green characters have been recognized correctly but the red 

characters have not been recognized after optical character recognition operation. For 

instance, ٥٣٣٥ is not recognized after optical character recognition operation. 

ك ن س ي ا م  word is correctly recognized word.  

For this page, the total number of characters is 958. The number of correctly founded 

characters is 727 and incorrectly founded characters are 231. According to these 

results recognition rate is 75.88%. The appendix A is shown correct and incorrect 

recognized characters in more detail.  

The second page of the Nutuk shows in the Figure 3.9.  
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Figure 3.9 Second page of the Nutuk 



 
 

21 
 

The result of optical character recognition for this page with Tesseract V3 shows in 

the appendix B.  Also the following text is the ocr result for two lines.  

انيو غنى ، جمى ، خصوس أمل برندن ىيقو ، مممكتك ص طرفنده م عناصر خرسقي  

ابدكورلر ومقصدلرينك امين استحصالو ، د ٠ولتك بر ان اول ، جيكمسنو صرف مسار   

The correct result must be for this part as follows: 

انيو تعناصر خرس ,طرفنده  ىرقو ، مممكتك بشندن و ب أمل صيى ، جمى ، خصو خفي  

لتأومقصدلرينك  ورلر ييديا عيكمسنو صرف مساچو ن اول ، آو ، دولتك بر نمين استحصا

٠ 

In this text, the green characters have also been recognized correctly and the red 

characters have not been recognized after optical character recognition operation. For 

instance, “و” character is not recognized in the “ ندنو ب ” word. Others characters in 

this word are recognized correctly.  

For this page, the total number of characters is 1804 for the Nutuk’s second page. 

The number of correctly recognized characters is 1396 and the number of incorrectly 

recognized characters is 409. According to these results recognition rate is 77.38% 

for this page. The appendix B is shown correct and incorrect recognized characters in 

more detail.  
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 CHAPTER FOUR 

TRANSCRIPTION 

“Transcription records or represents the sound or pronunciation of words in one 

alphabet using the letters of another alphabet” [28]. For Instance;  

“ م ي ر ي د م ي ي س و  ي م ك ت  ي ز ا ي ب ”  

The transcription of the this text is “Yıldırım Beyazıt Külliyesi” 

Transliteration is simply converts the letters of one alphabet to those of another 

alphabet [28].  

The transliteration of the above text is “yldirim byazit klyesi”  

Ottoman Text Archive Project (OTAP) [28], have worked about transcription 

techniques since 2002. This group works to order to an implementation of 

transcription systems.  

4.1.  Transcription Phases 

There are three main phases for transcription operation. First phase is preprocessing 

operation. Second phase is used one to one transcription method. Third phase is 

transcription using regular expressions method.  

4.1.1. Preprocessing Operation 

In this phase, the Ottoman words are arranged before the transcription. Firstly, some 

special signs or characters remove from words. These signs are Ustun )  َ ), Esre (  َ ), 

Otre (  َ ), Jezma (  َ ), Shedda (  َ ), Medda (  َ ) signs. Also, (ـ) character removes from 

the words.  This character also known as Arabic Tatweel character. For example,   

 character. Before transcription these characters are removed ”ـ“ word includes "هـر"

from words. Other removed characters are bidirectional control characters. These 
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characters behave like a letter in a right to left or left to right script. These characters 

are also invisible characters.  

Secondly, one of suffixes in table 4.1 is combined with the root word, if the suffix is 

unconnected with the root word.   

Table 4.1 Suffixes. 

 سي لر كى

 يه له كي

 جك دن رك

 سنده در سين

 سندن ك ملى

 لك لان سيز

 جی

  

 

Lastly, “ن" character is appending for Nunation (  َ ,   َ ,   َ ) signs before the database 

operations. 

4.1.2. One To One Transcription Method 

The Ottoman word is queried from the database table. If the Ottoman word and its 

Latin equivalent exist in database, transcription operation is successfully finished. 

This method is simple and correction ratio is high. But, if the Latin equivalent of 

Ottoman word does not exist in the database table, One to one transcription method 

is ineffective.   
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One2One table is used for this method. 65391 ottoman words and Latin equivalents 

exist in this table in the present. Figure 4.1 shows the one to one transcription method 

diagram.  

   

 

4.1.2.1. Transcription Operation on the First Quatrain of Turkish National 

Anthem by One to One Transcription Method 

Transcription is 100% successful for Turkish National Anthem because each of 

Ottoman-Turkish words and its Latin equivalents already contain in the One2one 

table. 

Figure 4.2 shows result of the transcription result; According to this figure, the first 

quatrain of Turkish national anthem is in the text area with Ottoman-Turkish 

alphabet.  After one2one button clicked, the table occurred in the figure. This table 

includes each of Ottoman-Turkish words, the Latin equivalent of the Ottoman-

Turkish word and method name. 

 

Figure 4.1 Diagram of one to one transcription method 
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Figure 4.2 Turkish national anthem's first quatrain with Ottoman-Turkish and transcription 

4.1.3. Transcription using Regular Expressions Method  

In this phase, firstly the last form of convenient regular expressions [RE] is created 

for Ottoman-Turkish word. Then the Latin word is tried to find from the modern 

ModernTurkishDictionary table by last form of convenient regular expressions. 

Currently, ModernTurkishDictionary table contains 1,146,560 modern Turkish-Latin 

words. This table is populated by using Zemberek Natural Language Processing 

Project’s words [29]. If the word is not found in the ModernTurkishDictionary table, 

at this time, the word is tried to find OldTurkishDictionary Table. This table includes 

the old Turkish words which is not haven in modern Turkish-Latin table.  Figure 4.3 

shows the transcription using regular expressions method diagram.  

http://www2.zargan.com/tr/q/convenient-ceviri-nedir/convenient-turkce-ne-demek
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4.1.3.1. Creating Convenient Regular Expressions 

Regular expressions for each the Ottoman-Turkish word is generated according to 

the following regular expression generating rules tables. One of these tables is used 

for each letters in the word.   Firstly, table 4.2 is used. If convenient sequential 

letter/letters do not exist, table 4.3 is used.  If not, table 4.4 is used for generating 

regular expressions. Furthermore, (a|e|ı|i|u|ü|o|ö||) expression is inserted between 

consonant letters, except from ء ,غ ,ع, ‎ى , ‎ي  letters. Because a vowel letter ه   ,ە ,أ ,آ ,ا ,و ,

generally exists between two sequential consonants letters for transaction operation.  

 

 

Figure 4.3 Diagram of transcription using regular expressions method 
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             Table 4.2 Regular expression generating rules 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LOCATION LETTERS RE 

The first three letters ا ٝ ی oy|öy|uy|üy 

The first two letters  ٝ اro ٝ أ av|ev|o|ö|u|ü 

The first letter ا a|e|i|o 

The first letter ٝ v 

The first letter ٙ h 

The first letter ٟ y 

The first letter ي y 

The last three letters ؾ ا ي daĢ|taĢ 

The last three letters ٗصی nci|ncı|ncü|ncu 

The last three letters ٓىی msi|msı 

The last three letters ٚٓى msa|mse 

The last two letters ٚی ya|ye 

The last two letters ٓن mak 

The last two letters ٓي mek|mın 

The last two letters ُٚ le|la 
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Table 4.2 (continued) Regular expression generating rules 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LOCATION LETTERS RE 

The last two letters ُی li|lı|lu|lü 

The last two letters کی ki 

The last two letters وم siz|sız|suz|süz 

The last two letters ُي lik|lık|luk|lük 

The last two letters ٙؾ de|da|te|ta 

The last two letters ٕؾ den|dan|ten|tan 

The last two letters ُك lar|ler 

The last two letters شی cı|ci|cu|cü|çı|çi|çu|çü 

The last two letters ٚش ce|ca|çe|ça 

The last letter ٙ (a|e|i|ı|h) 

The last letter ی i|ı|u|ü 
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Table 4.3 Regular expression generating rules 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LETTERS RE LETTERS RE 

 a|ağ اؽ yo|yö ییٞ

 e|i|ay|ey ای iye ػیٚ

 e|i|ay|ey اي lay لای

 uğ|oğ ٙٝ e|ve|vh اٝؽ

 yu|yü|yo|yö|iv|ıv یٞ ya یا

 av|ev|o|ö|u|ü اٝ v|y ٝی

ٝٝ v ٝأ av|ev|o|ö|u|ü 

 a|e  ػٚ y یي

 ye|ya  یٚ v|va ٝا

 la|lı لا o|u ئٞ

 a|ag اع a ػا
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Table 4.4 Regular expression generating rules 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LETTER RE LETTER RE LETTER RE 

 b|p ْ d|z ٟ y|e|ı|i|u|ü ب

 y|e|ı|i|u|ü ی t ٖ t ت

 y|e|ı|i|u|ü ئ z ظ s خ

 y|e|ı|i|u|ü ي f ف p پ

 ||a|o|ö|u|ı|i ع k|g|ğ م c|ç ز

 ||i ء ç ٍ l چ

 g|ğ|k|a|o ؽ h ّ m ض

 k|g|ğ|n ى h ٕ n غ

 k|g|ğ|n ڭ a|o ا d|t ؾ

 k|g|ğ|n گ a آ z ـ

 k|g|ğ|n ک a|e|o أ r ق

 Ģ ي ı|i إ z ل

 j ٝ v|u|ü|o|ö|ı|i ٙ a|e|i|ı|h ژ

   v|u|ü|o|ö|ı|i ؤ s ن
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For instance, "موستافو" word is an Ottoman-Turkish word and Latin equivalent is 

Mustafa. For this word, the last form of creating convenient regular expressions is as 

below; 

“(m)(v|u|ü|o|ö|ı|i)(a|e|ı|i|u|ü|o|ö||)(s)(a|e|ı|i|u|ü|o|ö||)(t)(a|o)(a|e|ı|i|u|ü|o|ö||)(f)(a|e|i|ı|h)” 

The Figure 4.4 shows how the last form of creating convenient regular expressions is 

generated by using rules tables in details.  

 

Figure 4.4 Detailed generating regular expression using rules tables for each letter 
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The regular expression of each of Ottoman-Turkish letters is as below for this word: 

 (m) →”م“

 (v|u|ü|o|ö|ı|i) → ”و“

 (s) → ”س“

 (t) → ”ت“

 (a|o) → ”ا“

 (f) → ”ف“

 (e|a) → ”ه“

Additionally, “(a|e|ı|i|u|ü|o|ö||)” expression is inserted between the consonant letters. 

Another example:  

 word translates “oyala”. For this word, regular expression is generated as ”اويالا“

below;  

(oy|öy|uy|üy)(a|e|ı|i|u|ü|o|ö||)(a)(a|e|ı|i|u|ü|o|ö||)(la|lı) 

(oy|öy|uy|üy) expression is generated that because of first two letters are “اوی" as 

shown in Table 4.2. (la|lı) expression is generated that because of last letter are “لا" 

as shown in Table 4.3. 

4.1.3.2. Look at Modern Turkish-Latin Table  

All records are scanned in the ModernTurkishDictionary by the last form of the 

created regular expressions. If convenient Turkish-Latin word/words find, 

transcription operation is successfully finished. For instance, the select query in the 

Figure 4.5 runs for “موستافو” word. 
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Figure 4.5 The query for موستافه word 

4.1.3.3. Transcription Operation on the Third Quatrain of Turkish National 

Anthem by Transcription Using Regular Expressions Method 

Transcription with regular expressions on the third quatrain of Turkish national 

anthem shows in the Figure 4.6.  

 

Figure 4.6 Transcription using regular expressions on the third quatrain of Turkish national anthem 
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The third quatrain of Turkish national anthem is in the text area with Ottoman-

Turkish Alphabet.  After regex button clicked, the table occurred in the Figure. This 

table contains each of Ottoman-Turkish words, the Latin equivalent of the Ottoman-

Turkish word and method name. According to this figure, the following words' Latin 

transcription is found correctly, but incorrect words are found beside the correct 

word.  

غين,  ىانكى , ياشادم,  حر ,  بريدر,  ازلدن,  بن ,  ووراجقمش,  زنجير,  بکا,  چيم

ىيم ,  سل   صيغمام,  طاغمرى,  چيكنر  ,بنديمى,  كب

For instance, "طاغلرى" is correctly transcription of “dağları”. But “daları”, “duaları”, 

“taları” are incorrect transcription of this word.  

The following words' Latin transcription is found accurately, 

نمره , ييرتارم ,  آشارم كوكرىمش ,  شاشارم , ياشارم كي ن  ,  طاشارم ,  ا

4.2.  Comparison of One To One Transcription and Transcription 

Using Regular Expressions  

 One to one Transcription method is simple, Transcription using regular 

expressions  method is more complex, 

 One to one transcription method is more successful than transcription 

using regular expressions method. 

 If the Latin equivalent of Ottoman word does not exist in the One2One 

Table, One to one transcription method is ineffective.   

 Transcription using regular expressions method is feasible for all ottoman 

words. But one to one transcription method is not feasible. 

 Transcription using regular expressions method could be found incorrect 

words.  
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 The success rate of transcription using regular expressions method 

depends on the length of Ottoman words. If the length of word increases, 

then the success rate of transcription. also increases. 

Because of above reasons, one to one transcription method primarily is used when 

transcription operation is done. If transcription is not success, then transcription 

using regular expressions method is used. In transcription using regular expressions 

method, firstly, modern-Turkish table is used, If the Latin record is not exist in 

modern-Turkish table, old-Turkish table is used for transcription.  

 

 

 

 

 

 

 

 

 

 

 



 
 

36 
 

 CHAPTER FIVE 

OTTOMAN-TURKISH KEYBOARD 

Handwriting or most of calligraphic Ottoman documents are not recognized with 

optical character recognition techniques. So, Ottoman-Turkish Keyboard is designed 

for writing for these kinds of documents. Wrongly words or characters could also be 

edited after optical character recognition process through this keyboard. Ottoman-

Turkish Keyboard is shown in the Figure 5.1.  Ottoman Text could be written with 

keyboard action and bottom buttons using this keyboard. 

 

Figure 5.1 Ottoman-Turkish Keyboard 
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5.1. The Transcription of an Inscription Using the Ottoman-

Turkish Keyboard 

The Figure 5.2 shows an inscription with Ottoman-Turkish alphabet. This inscription 

was used Sultan Ahmet Prison until 1970. 

 

Figure 5.2 An Ottoman Inscription 

The transcription of this inscription is “Dersaadet Cinayet Tevkifhanesi”. Ottoman-

Turkish Keyboard could be used in order to write this inscription. Only letters have 

written, the other orthographic signs haven't written for transaction of this 

inscription. 

 

Figure 5.3 The writing of the inscription with Ottoman-Turkish Alphabet  
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Transcription of this inscription shows in figure 5.4. "درسعادت" and "توقفحانسي" 

words are found successfully. But cinayet, çenet and cüneyt are found for “جنايت”‎

word. “cinayet” is correct transcription of this word. “çenet” and “cüneyt” is 

incorrect transcription of word.    

 

Figure 5.4 Transcription of the inscription 
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5.2.  The Transcription of an Ottoman Tombstone Using the 

Ottoman-Turkish Keyboard 

The following Ottoman tombstone have used with the purpose of transcription. 

 

Figure 5.5 Ottoman tombstone 

The transcription of this Ottoman tombstone is “Sultan Mehmed ReĢad Han Hamis 

Hazretlerinin Torunu ġehzade Ömer Hilmi Efendinin Kerimesi Emine Makbule 

Sultan AleyhiĢĢan Hazretlerinin Ruhiçün Elfatiha Veledati: 23-8-1911 Vefat: 21-5- 

1995”. Ottoman-Turkish Keyboard could be used in order to write this Ottoman 

tombstone. The writing of the tombstone with used Ottoman-Turkish Keyboard is 

shown in the Figure 5.6. 
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Figure 5.6 The writing of the Ottoman tombstone with Ottoman-Turkish alphabet 

The transcription of this Ottoman tombstone is shown in Table 5.1. According to this 

table, the following words' Latin transcription is found accurately. 

باق" ل , "محمد", "سمطان", "ىوا ده", "خامس", "خان", "رشاد" " عمر", "شيزا

,"افنديكن," "الشان", "عميو", "سمطان"   , فاتحة", "روخيچون" ل , " ا ", ٣", "٢", "ولادىطي"

"١", "١", "٩", "١", "٨" , , "١", "٢", "وفاطي" "٥" , "١" ,  "٩", "٥" ,"٩"  

The following words' Latin transcription could be found correctly, but incorrect 

words have found beside the correct word.  

“ ,”حضرتمركن“ ورونيط  ”حضرتمركن“ ,”مقبمو“ ,”امينو“ ,”كريميسي“ ,”حممي“ ,”

For instance, “طوروني" is correctly transcription of “torunu”. But  "dairini", 

"davarını", "devrine", "devrini", "durunu", "duvarını", "tavrını", "teorine", "teorini", 

"törüne", "törünü", "turunu", "türevine", "türevini", "türüne", "türünü" are wrongly 

transcription of this word. 
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Table 5.1 Transcription of the tombstone. 

Ottoman 

Word 
Latin Transcription Method 

 Hüve'l-bâki One2One ٛٞاُثام

 sultan One2One وِطإ

 Mehmed One2One ٓعٔؿ

 reşad One2One قٌاؾ

 han One2One ؼإ

 regexOldDic [hamis] ؼآه

 regexModernDic [hazretlerinin, hidratlarının] ظٕكجِكًٖ

 ,dairini, davarını, devrine, devrini, durunu, duvarını] ٖٞقٝٗي

tavrını, teorine, teorini, torunu, törüne, törünü, 

turunu, türevine, türevini, türüne, türünü] 

regexModernDic 

 şehzade One2One ٌٜماؾٙ

 Ömer One2One ػٔك

 ,halamı, haleme, halemi, halımı, halime, halimi] ظِٔي

heleme, helme, hılımı, hilmi] 

regexModernDic 

 regexModernDic [efendinin] اك٘ؿیٌٖ

 ,giremese, göremese, kerimesi, koruması, kreması] ًكیٜٔىي

kuruması, küremesi, kürümesi] 

regexModernDic 

 regexModernDic [amine, amiyane, emene, emine, imine] آی٘ٚ

 regexModernDic [makable, makbule, mukabele, mukbile] ٓوثِٚ

 sultan One2One وِطإ

 aleyhi One2One ػِیٚ

 şşan One2One- اٍُإ

 regexModernDic [hazretlerinin, hidratlarının] ظٕكجِكًٖ

 regexOldDic [ruhiçün] قٝؼیچٕٞ

 elfatiha One2One اُلاجعة

 regexModernDic [veladeti] ٝلاؾٛطي

: : One2One 

٢ 2 One2One 

٣ 3 One2One 
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Table 5.1 (Continued) Transcription of the tombstone. 

Ottoman Word Latin Transcription Method 

- - One2One 

٨ 8 One2One 

- - One2One 

١ 1 One2One 

٩ 9 One2One 

١ 1 One2One 

١ 1 One2One 

 regexModernDic [vefatı] وفاطي

: : One2One 

٢ 2 One2One 

١ 1 One2One 

- - One2One 

٥ 5 One2One 

- - One2One 

١ 1 One2One 

٩ 9 One2One 

٩ 9 One2One 

٥ 5 One2One 
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 CHAPTER SIX 

DATABASE and SOFTWARE  

This chapter explains the process of design and implementation of software and 

database in this study.   

6.1. Ottoman Optical Character Recognition and Transcription 

Software 

This software is developed in Eclipse platform. Eclipse platform is one of the famous 

java integrated development environment. Also this software is implemented by java 

language.  

The graphical main user interface shows in the appendix C. An Ottoman-Turkish 

images or documents can open in the image panel. Imagemagick library input values 

could be adjusted in this GUI and also some image processing operations like 

zooming or rotation image could be done by using this interface. In addition to, OCR 

operation could be done by OCR button and the OCR result show in the right text 

area.  

Ottoman-Turkish Keyboard shows the appendix D. This keyboard already discuss in 

the chapter five.  Transcription tool also shows the appendix E. This tool could be 

used to transcription from Ottoman-Turkish text to Latin text. If the table row in the 

transcription frame clicks, enrichment database tool opens. This tool could also used 

to enrich data in the database. The implemented classes show in the Figure 6.1.  
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Figure 6.1 Implemented java classes 
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6.2. Ottoman Dictionary Database 

PostgreSQL database is one of the most advanced open source databases. In this 

study, PostgreSQL database environment is used for the Ottoman Dictionary 

database. Ottoman dictionary database is key point for transcription of the Ottoman-

Turkish texts. This database is a kind of dictionary database. Tables and columns of 

this database are shown in Figure 6.2. 

  

 

Figure 6.2 Database tables 

One2One table is used for One to One transcription. There is the Latin word equation 

for each Ottoman-Turkish word in this table. Currently, 65.420 rows exist in 

One2One table. Redhouse’s Lexicon [32] and Kanar’s dictionary [33] are benefitted 

for the vocabulary for this table. ModernTurkishDictionary table is used transcription 

of using regular expressions. The important column is TurkceLatin. There are 

1.146.560 rows exist in this table for the present.  OldTurkishDictionary table is also 

used transcription of using regular expressions. Currently, the number of rows is 

unsatisfactory in this table.  

Enrichment of database tables is important for transcription. If all Latin words would 

include Ottoman-Turkish word in database, transcription and reversed transcription 

would be possible for all scripts.   
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 CHAPTER SEVEN 

CONCLUSION  

In this thesis, optical character recognition and Latin transcription are integrated to 

convert modern Turkish Language from Ottoman Scripts. Experiments for optical 

character recognition show that recognition rates could change quality, style and 

printed or handwritten documents or images. The recognition rates for high quality 

and printed images can be with an accuracy of 100%. Optical character recognition is 

not possible for some handwriting or low quality documents or images. So these kind 

of documents or images need to write again with Ottoman-Turkish.   

Also, novel approaches are presented for the transcription of Ottoman-Turkish texts. 

Transcription process is depending on dictionary database.  The success rate of 

transcription can rise as high as an accuracy of 100%. But transcription is not done 

successfully for some words, if the word does not exist in the database.   

As a future work, it is possible to append Persian character for Tesseract's trained 

data. In this way, the performance of optical character recognition will increase with 

new datasets. New version of Tesseract is worked for recognition for Persian 

characters. New transcription methods could be developed after the Arabic and 

Persian morphologies deeply analyze, It is also possible improve to enrich data in 

dictionary database for more successful transcription. Enrichment database may 

provide to prepare comprehensive lexicons. Also web and mobile applications could 

be developed for OCR and Latin transcription. Another future research is that Latin-

based Turkish texts may transcript Ottoman-Turkish. In this manner, newspapers, 

books or speeches could be transcribed to Ottoman-Turkish. Thus Ottoman-Turkish 

can gain popularity as before.    
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 APPENDIX A 

OPTICAL CHARACTER RECOGNITION ON THE 

FIRST PAGE OF THE NUTUK 

The following text is the result of optical character recognition with Tesseract V3 on 

the first page of the Nutuk.  

م  د ق ي ج ح  وت س م صا ى  ول ك ى ت م ث ك  ن س ي ا م س  ي ن ث ٠س ي ع وض  

رء م ول ا وب  م غ م ه  د ي وم م ن رب  ح  ، روب  غ ى  ن ي د ن رل ي ل  خ أ د إ ، ك ن ت ول د ى  م ن ا ن  

و م لا ي ب ا ت م ر  ب  ، ر  ي غ آ ط  ئ را ش  ، ر  ن م م زد م  د رف ط ي  ى وس  رد ا ر  ن ا ن ع  

ش  ة لا ث م نا و ررغ ب ت  م م م  م د ن رق ظ رى  م ي ن س ن  زو و ا ك  رب ح وك  وي ي  .  

ق  و س و  ي ى وم ى رب  ح ى  ت ك ل وء ت  م م و  ه  د ل ا م ر  ب ر  ي ق رى ف ا ي ح ى  د ن ك  ، ر  د ي ا

ي د ن و-ا ج م ي  

ر م ي ف ا ر  را ف ن  د ت ك م م م  ، ي  رل ي وش ل  ٠ى ا غ ش ا ى  ن ع وق م ت  ف لا وخ ت  ط م س

ى رد ت م  ، ن ي د ل ا د ي وح ن د ب ،ا  

رز  ي ب د ن ى  ف د ى  ك د ت ي ا ل  ي خ ت ض  ذ ج وى د ي ا ن  ي م أ ت ى  ن ت خ ت ز  م ن ا وي ى  ن ص خ ش

ش را دآ ا م ا د ا  ع  د ق رن د }  

ك  ى ا ش د ا ب ر  ك ل ا ب  ، ن  ي ب ج  ، ز  س ق ي ن ي ح  ، ز  ج ذ ؛ ن  ي م ك  م د ن ق س ا ري ك  ا ش ا ب د  ري ف

ع ب ا ت و  ت د را ا  

و ا ى٠و  ض را و  ن ي ع روض ب ك  ن ا ى ى  ى ك  ج ي ب ى د ي ا ع  ا وق ر  رت م ض ش ر  را ب و  ظ . ك  
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ع د ق ق ل وآ ر  ي ف ل آ س  ي ن ا خ ب وج و  ح م س ا ن  د ن ل أ  وك  رد . ا . .  

ر ا ت م  ، رى  م ت ول د ف  لا ت ئ ي ٨ا زس رر  ب ع  ر  رل و ي رم و ك زوم ل و  ت ي ا رع و  ن م ا ك ت ا » ا ي ا

ى ن ي ب ا  ،  

ح وت ، «د و  رف و ا م  ب ر  زل س ن را ف  ، و  ت ولا و  ن ط آ ع  ع  د م ي ب ن ث س ا رى  رل ك ع و  رى  ل

ت ن ي ع ك  س  ع رع ،ع ب  ا  

ت  ا ع ط ق ن  ا ي ل ا ن ي ا  ، ء  د ي ي ون وق و  ي ل ا ط ن آ ا  ش  م ل د ي ا ل  ا غ ش ا ن  د ن رف ط ر  زل ي ا ي ع ل ا

زضن س ى م  ب س  ي ري ك ع  

رى  رل و م أ م و  ط  ب ا ض ى  ن ج ا  ، م  د رف ط ى ى  ، ر  و ي ون ز رى  رل ك ع ز  ري ي ا م  د ون س م صا و 

صوس خ و   

 ، ل  و ا ن  ، رم د ن  د م رب ي ت ز  م ك د ن س ا ل  و ب ق م  لا ك أ د ي م  ، ت  ي را ت و  م  د ت ي ل ا ع ف رى  م م د آ

س ي ا م ا  ي ى  

م ك  خ ري م ت ول د ف  لا ت ئ ا م  رد ي زم ا وس  رد ا ن  ا ون س و  ت ق ف روا و ن م ي د إ ج  را خ ا  ..  

The correct result must be the following text. The green characters have been 

recognized correctly but the red characters have not been recognized after optical 

character recognition operation in this text. The total number of characters is 958. 

The number of correctly founded characters is 727 and incorrectly founded 

characters are 231. According to these results recognition rate is 75.88%.  

٥ ٣ ٣ س ٥ و  ن ك يس ن س ي ا ٥ م ي ١ ج و  ن و   ينك س م ا وص م  ن د ق ي ي ٠ج ع توض  

و ي وم م ع رهٔ  ظ ن م و   :  

ا م ث ىع م ك ن ن ت ول لاد د و  خ يب د ن و  ىغل ر حربپغ هع ،  د ي وم وب م م غ م م ول شا  ،  
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مع ينس وس م رد د رى يا رف نىزد هط شم ط ، م ئ را ر يش ي غ ت آ م ر  ب رك،  او ا ون م  

م اا ملا ض وكب . شن ك وي رب ن ح زو و ر  ا ظ رى  م ي ن هفس د ب , ن ت  م نو م و رغ  

ر ب ر  ي ق هح ف د ل و   ا ت  م مم ىم ت ك رب م م ح وع ي ي  د وم ي ا ق  و مس ى  رن د ن ك  ،

ا ي مح يت د ن ا نرى  س و  وش  

ر د ي ي ، كوش ا ر  را ف ن  د ت ك م م شم م رت ط ٠م م ا تنس ل  ا غ ش ا ى  ن ع وق م ت  ف لا خ ن يو  د

، ى رد ت م  ، ن ي د ل ا د ي وح  

ى ن ص خ ا ش ي كو  وه زل د ي ا ن  ي م أ ت ى  ن ت خ و  ت م ي يجب ن ل  ك ي خ د ت ت ي ىيا  ىند ك

ر ت ي ب رد د ل ش را دمر يآ د . هق ا م ا د  

پ د  ري اف ش س كنا ا هتري د و يك ن ن ي ب ا ا؛  ق زع ي ، ج ،تيثح ز  ك س ل ا ي  ، ن  ي ب ز ج

دپ را ا ك  ى ا ش د نا س عى ب ا ت و   

و  ا ش ومكنو  ر  ب را صب ر خ يم ن ا ي ووق ب ي ه  د ي وا م ك ي ك رى ج ن ا ي يى ع روض  وتب

ى ض را  .  

و  رد سنا ي ن ا خ ب ج و  و  ح م س ا ن  د ن ل أ ل يك  شآ م ل ن آ مو  هن د ق  . . .  

ر  ا ت م  ، رى  م ت ول د ف  لا ت ئ وا وحا ك ن م ا ر ك رل و ي رم و ك وم  ز ل و  ت ي ا ر . رع ر يو  ب وس  م

ي وا فا ، م لا ت ئ  

و  اد م ن ا وعن رى  سسل ا رى  رل و ك ب ن ا دت ولا . هل و  ن ط ر يتيآ زل س ن را ف و ; ,  رف و  ، ا

,رعم ب ش  ا ت ن ي ع  ،  
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ما ك دن ي ي ون وق و  ي ل ا ط ن آ  . ش  م ل د ي ا ل  ا غ ش ا ن  د ن رف ط ر  زل ي هي ا ت ت،  ا ع ط ق ن  ا ي ل ا

سسع ي ري وك ف زي ر م  ; ني    

ا ه  د ون س م صا مو  ك زن رىسع ي رل ول ك رب و ي ى ون هر .  د رف ن ط ج ا و ب،  ط  ب ا ض ى 

و  ص خ و  رى  رل و م أ يم ص  

د ت ي ل ا ع ف رى  م م د يآ ن . مه   ، ت  ي ابا ل  و ب ق م  لا ك أ  تد زي م ك ي خر ات د ني ر  د ود ك ن ت 

ل و ٥  , ا س ٥ ي ا م  

٣ ٣ ري هد ٥ م ت ول د ف  لا ت ئ تنا ق ف وا م مك  وسي وي رد ا ن  ا ر  يون ي زم ج ها را خ  ا

ي ما ي .يد ر و  
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 APPENDIX B 

OPTICAL CHARACTER RECOGNITION ON THE 

SECOND PAGE OF THE NUTUK 

The following text is the result of optical character recognition with Tesseract V3 on 

the second page of the Nutuk.  

انيو غنى ، جمى ، خصوس أمل برندن ىيقو ، مممكتك ص طرفنده م عناصر خرسقي  

ابدكورلر  ٠ومقصدلرينك امين استحصالو ، دولتك بر ان اول ، جيكمسنو صرف مسار   

منمونيق معمومات وو يدي لدءا ا انيول روىطريقخانيسندء«بالاسخرم  ندىك اسب ي ا يد أ قايو ت  

يدن ط ماورو ميرا  نا ولاينق داخمنده جتيمر تقميل  ٩ونيقو ، عيئنى ، } « قضض ا

 .وادار

ابدبرمقيمعغول  الر ب اد أ ينكم متينغار و،روا نصميب احمرى، رسى ا . يولا

ىيم  مياجرينةوميسيون

ادار. « ط ماورى ميرا  ٠ماورى ميرا ا ىيئنك تسييل مساعيسنو خادم  » ىيئتى طرطدن 

 اولان

ينس ققكيلاتيرى ، كرس ياشتى متجاوزكنجمرىو داخل اولمق اوزرروم  نبمرينك ا . ضكي  

٠بردع اكل اولونيور   

ليشيور « ( اقندىدم ، ط ماورى ىيرا ن ٠) زاولطريق ٠ارىنى  ا ىيئنيو مم نكر اوليرق ب

٠ 
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ميور م مري ي ارمنى حاضرلنىدء تيمأ روم حاضرلنى كني ا  

مر  اتيولدمك سكزمطرنون ، سامسون وبوتون قرع نكز ساحم نده تنل ايش واست  

ليشيور « معط ق بونتوس جعينى  ا تمو ب  ( ٢لا ونيقو ب  ٠سيولتو وموفقي

ق وضعيتك دىشت ووخامنى قارشوسنده ، ىى بردع ، ىىمنطقيوء برطافي نواد طرفندن  

يدى  ثاىت ، « بودوشو ٠مقابل خلاس بارمإى ىوشونولمكو باشلانمر ا ايو آلان تشي

 برطافي

يمى ا عنوانو برجعنث تشكممر دوغ ليسندم ، تراكا ىاشم ا وردى ع مثلا ب ادرنو وحوا

 واردى ق

يقو ، بم  ٠شرقد لعنيزد ٣} ول ل وثبقو ن ف تم مركز عموميس  ٠تم ارضرومده وا

اتيولدم  است

فعة حقوق عميو  مقاوزرع ط ولايات شرقيو مدا يدلمشدى ع طرغوند« اول يكيد ا  ٠جعينى ت

 ومحافظة

نىلإ درسعادتحمدم ، طرزون حقوق  دي ول ا وحواليس عدميمكزيع. ،مندب بىجعيت موجود   

زستان لواسجعيتى ، واردى ع يخجعيت عمكزينك كؤندردتي مرخص ) م اوف قضاسو لا  

 ( ٦وبينو ئ ه تم و ل وبميتو ، . } داخمنده شعبيمر آجيممعدى 

مارءلر«) اشغال اوازمير عني٠ل ٠كرن ازميرد جغنو ىار مايسك اون اوجندن برى فعمى ا  

ثير واسواق افكار ا كنج وطنيرورلر، آيك لا مىكبس ، بوألع وضعيث حقنده مداولوء   
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لحاقو ئحيمقسنو ماني اولمق اساال ا لنك  نده متفق -.ىكيمدكنو شيو فالمان و،ن اشغا

 فاكر

عم ا ٠. صا ع ال  

الحاق نىكجيد٠. و ط رد  نا ٠رنسينى اورتحيو آنمشيردرم عي كون بومقصدك تشمرأمي

٠ازميرد  

المشيد غنو طو،لأويمن خمق طرفندن برمتثغ ب بىتسكون صباحا يرانييودى ماشاطم . ا  

بادر  ا إديمن درجيدء تأمين مقصد  ٠ك لربك ريختيمدم كورولمسبو نوقشيح امير   

مختصرأ اعمى معمومات اثك ٠ؤ بوجعيتمرلي مقصد قطكممرى وىدف سياسبؤى حقند » 

لعيسندوم  . موافق اولور مطا

يدممعترا » يمى ا جعيكك رؤساسندن لعضيمربو دىا استانيولدء اكنكروشمشا ك باشا ا  

The correct result must be the following text. The green characters have been 

recognized correctly but the red characters have not been recognized after optical 

character recognition operation in this text. The total number of characters is 1804 

for this text. The number of correctly founded character is 1396 and incorrectly 

founded character is 409. According to these results recognition rate is 77.38% for 

this text.  

انيو تعناصر خرس ,طرفنده  ىرقو ، مممكتك بشندن و ب أمل صيى ، جمى ، خصو خفي  

لتأومقصدلرينك  ورلر ييديا عيكمسنو صرف مساچو ن اول ، آو ، دولتك بر نمين استحصا

٠ 
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د هبالاخر  يديمن مو  هال يثائق معمومات وو ثوا ا يمق  يد ا تأ نتاس وك ي,دتو  م ول رو با

هطريقخانو سندپ  

يدن  تشكل يقو ]ى ،تيئى« ميرا  يماو   »ا نده  تمرولاي  [ ٥ : وث يل و شكتو لر تچداخم

هادار   

; ي ما نغت الر ناغاپرو پر و مك , متي ى مان صميب احمرى، رسنغول . يو شو ممرمقيدپايد

وميسيونيقمياجرين    

ئتنك تسييل مساعيسنو خادم   «ماورى ميرا »  ا دن فنىيئتى طر « ماورى ميرا »   ٠ىي

ول هادار  اننا  

يتكمروم  تزجي تشبمرينك ا  هه داخل اولمق اوزر دى متجاوز كنجمر نياش ميكر يرى ، مكيلا

 ىر

٠ل اولونيور مااك هردي  

ليشيور چكر اوليرق ف مى وميتىيئ« يرا مماورى  »،  هديندفن ( اى) زاو  يطريقپنى مار  ا

٠ 

ميوربى كغروم حاضرل اً ممات هدغيارمنى حاضرل . مري ي ا ي   

مرنده تد هامسون وبوتون قر صون ، بز طر   اتمل ايشككز ساحم هكز ر مكي  هولدنبش و است  

[ ٢ : يقوثو   ]اليشيور . چو و موفقيتمو مسيولت« ى تعيمونتوس جپ »ط ربو م  

طرفندن تواذ مه برطاقدمنطقير ، ى هردي رى قارشوسنده ، ىتوضعيتك دىشت و وخام   
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يدى  شوشونولمكو باشلانمدى ىمر ار چ صمقابل خلا ي نجوبو دوشو  ٠ا لما ثات بان تشنو آ

قم، برطا  

 . ليسند :مثلا  . تشكممر دوغوردى يمى ااشپا يتراك  »ه ادرنو وحوا ن «ا  يتعمو بر جيمعنوا

 واردى

ع [ ٣ :يقو ثو  ه ; ]شرقد ان يمركز عموميس [ ٤: قو يوث ه ]يزدز ارضرومده وال دباست هول  

فع  » هاولمق اوزر  يدلمشدى لكيشى تتعيمج« ميو م حقوق ؤ ولايات شرقيو مدا .  ا

ؤ محافظ هون دبز طر   

عدم  يزون وحواليسب، طر  هد دهدرسعادت غي كبيعيت موجود اولديمجر ب همندنا «حقوق 

تكزير م  

و لازستان يماوف قضاس , مرلوي مرخصيكندردو كزينك كر عيت ممج. بو عيتى ، واردى مج

يلواس  

يقو  ]و  [ ٥ :و قيثو  ] دى .شداخمنده شعبيمر آچيمم  [ ٦ :و ث  

 هرن ازميردو لر ك هندن برى فعمى امار چر مايسك اون او ئادجغنو لنو اشغال او  كازمير 

ضعب  

٥٤كنج وطنپرورلر، آيك  / ل يسيجيك نجي ٥٥ أ افكار  ؤ حقنده مداولي توضعي يم، بو 

ما عواقمر ر وامثيم  

دنالح قناو يان يالمقيو بكنو شيو كم لحا ا لنك  تيجو من اشغا ننميمن نده ساولمق اسا عسنو ما

رلمشماقمتفق   
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لحاق   »و   يمني بومقصدك تشم هجيديك يعين .ردرميو آتمش ونى اورتبپرنسپ «رد ا

ات مين  هون ازميرديچأ  

غنو طو  نيبييودى ماشاطم ياي غينيمن خمق طرفندن بر متپلا ب هيدسممشپ كون  يتسر ا

انوني نصباحمي  

نلر ر كعس ياميد  بثشتو بو يمكورولمس هك ريختيمدي تأمين مقصد  هدرجيدديمن ا

٠در ىميمشديا  

تمر مبوج كيممى معمومات اطااع اً مختصر  هى حقنديمر كممرى و ىدف سياستشمقصد  كعي  

مىيموافق اولور مطالعيسند .      

ك» ا يمى يا ترا ا نعيمج «پاشا نيمعضيمر ب ك رؤسا سندنت روشمش و كن كيا هولدبو دىا استا

ايدم  
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 APPENDIX C 

MAIN GRAPHICAL USER INTERFACE 

Figure C.1 shows the main graphical user interface (GUI). The user can open the 

Ottoman-Turkish documents or images. After opening a File, optical character 

recognition operation and some image processing operations could be done by this 

interface.  

 

10.1Figure C.1 Main graphical user interface (GUI). 
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 APPENDIX D 

OTTOMAN-TURKİSH KEYBOARD TOOL 

Figure D.1 shows Ottoman-Turkish keyboard tool. Ottoman-Turkish scripts could be 

written by this keyboard with Ottoman-Turkish alphabet.  

 

11.1Figure D.1 Ottoman-Turkish keyboard 
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 APPENDIX E 

TRANSCRIPTION TOOL 

Figure E.1 shows the transcription tool. Left panel shows Ottoman-Turkish text after 

editing with the keyboard. Right panel shows a table which shows the Latin words 

after transcription of the each Ottoman-Turkish words. Transcription button is 

combined one to one method and transcription using regular expressions. One2One 

button is performed for one to one method. Regex button performs transcription 

using regular expressions method.  

 

12.1Figure E.1 Transcription tool 
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 APPENDIX F 

ENRICHMENT DATABASE TOOL 

Figure F.1 shows the enrichment database tool.  Dictionary database can be 

improved by using this tool.  

 

13.1Figure F.1  Enrichment database tool 
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