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ABSTRACT 

In this paper, we describe the first version of a database that 

contains handwritten Amazigh characters (AMHCD). As present 

the database consists of 25,740 isolated and labeled Amazigh 

handwritten characters produced by 60 writers. This database 

has been developed at the IRF-SIC Laboratory of the university 

Ibn Zohr, Agadir, Morocco. It is designed for training and 

testing recognition systems for handwritten Amazigh characters. 

This database is available for researches and academic uses. 
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1. INTRODUCTION  
Optical Character Recognition (OCR) has been a popular 

research area for many years because of its various application 

potentials, such as bank cheque processing, postal automation, 

documents analysis, etc. Several scientific researches have been 

carried out for character recognition of English language, 

Chinese languages, Arabic language, handwritten numerals, etc. 

and various approaches have been proposed by the researchers 

for automatic recognition of these characters. Thus, to 

standardize and compare research results, many databases in the 

handwritten recognition domain have been gathered and used in 

various languages and applications. There are databases in Latin 

[1-3], Chinese [4], Indian [5], Korean [6], Arabic [7-9] and Farsi 

[10] for offline handwritten recognition applications. However, 

only a few studies are attested on handwritten characters of 

Amazigh scripts. Recently, some efforts have been reported in 

literature for Amazigh characters based on the Hough 

transformation [11], the statistical and geometrical approaches 

[12], artificial neural network [13], [14], Hidden Markov 

Models [15], syntactical method based on the finite-state 

machines [16] and dynamic programming [17]. Besides, as far 

as we know, there has no standard database for Amazigh 

characters, which allows objective comparisons between 

different systems. All published works in [11-17] have been 

tested on local databases, which contain a restricted number of 

Amazigh characters. With the exception of the database of the 

Amazigh printed graphic developed in [13], which contains 

about 20000 printed characters. We used this database to test our 

approach presented in [14]. As part of the research on 

recognition of Amazigh characters, we developed an Amazigh 

Handwritten Character Database (AMHCD). This database will 

be intended to serve other researchers in the field and 

standardize the research on Amazigh character recognition. It 

contains more than 25000 images of handwritten Amazigh 

characters that comprise 33 classes.  

The rest of the paper has been organized as: The next section 

presents an overview on the Amazigh language. Then, the data 

collecting stage is presented in Section 3. After that, data 

extraction and the pre-processing methods are described in 

Section 4. In Section 5, the data storage and labeling are 

presented. Finally, we present conclusion and future work. 

2. THE AMAZIGH LANGUAGE 
The Amazigh (Berber) language is spoken in Morocco, Algeria, 

Tunisia, Libya, and Siwa (an Egyptian Oasis); it is also spoken 

by many other communities in parts of Niger and Mali. It is used 

by tens of millions of people in North Africa mainly for oral 

communication and has been introduced in mass media and in 

the educational system in collaboration with several ministries in 

Morocco. In linguistic terms, the language is characterized by 

the proliferation of dialects due to historical, geographical and 

sociolinguistic factors. In Morocco, the term Berber (Amazigh) 

encompasses the three main Moroccan variants: Tarifite, 

Tamazighte and Tachelhite. More than 40% of the country’s 

populations speak Berber. So, all the Moroccans are concerned 

with this alphabet. The establishment of The “Royal Institute of 

the Amazigh Culture” (IRCAM) carried out a major action to 

standardize the Amazigh language. In the same tread, and since 

2003, the Amazigh language has been integrated in the 

Moroccan Educational System. It is taught in the classes of the 

primary education of the various Moroccan schools, in prospect 

for a gradual generalization at the school levels and extension to 

new schools [18]. 

The Tifinagh is the writing system of the Amazigh language. An 

older version of Tifinagh was more widely used by speakers of 

North Africa. It is attested from the 3rd century BC to the 3rd 

century AD. The Tifinagh has undergone many changes and 

variations from its origin to the present day. The Libyan is the 

earliest varieties of Tifinagh. The Sahara Tifinagh is additionally 

called Libyan-Berber or old Touareg. For Tifinagh Touareg, 

differences exist in this alphabet of the value of symbols used by 

each population dialect. The Neo-tifinagh refers to the writing 

systems that were developed to represent the Maghreb Berber 

(Amazigh) dialects. The Neo-Tifinagh script was developed and 

computerized in the 20th century mainly by Moroccan and 

Algerian researchers, some of whom were based in Europe. The 

most important aspects of each of these variations are presented 

in [16]. The old Tifinagh script is found engraved in stones and 

tombs in some historical sites in northern Algeria, in Morocco, 

in Tunisia, and in Tuareg areas in the African Sahara. The figure 

1 below presents a picture of a old Tifinagh script found in site 

of rock carvings near from Intedeni Essouk in Mali [19].  
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Figure 1: Old tifinagh script, site of rock carvings near from 

Intédeni Essouk Mali [19] 

The Amazigh alphabets, called “Tifinagh-IRCAM”,  adopted by 

the Royal Institute of the Amazigh Culture, was officially 

recognized like belonging to the basic multilingual planned by 

the International Organization of Standardization (ISO)[20]. The 

Table 1 represents the repertoire of Tifinagh which is recognized 

and used in Morocco with their correspondents in Latin 

characters. The number of the alphabetical phonetic entities is 

33, but Unicode codes only 31 letters plus a modifier letter to 

form the two phonetic units:  (g  ) and  (k ). 

 

 

Figure 2: An example of an Amazigh text from a schoolbook 

In contrast to Latin and Arab, the Amazigh alphabet is never 

cursive which facilitates the operation of segmentation. The 

Amazigh script is written from left to right; it uses conventional 

punctuation marks accepted in Latin alphabet. Capital letters, 

nonetheless, do not occur neither at the beginning of sentences 

nor at the initial of proper names. So there is no concept of 

upper and lowercase characters in Amazigh language. Regarding 

the figures, it uses the Arabic Western numerals. The majority of 

graphic models of the characters are composed by segments. 

Moreover, all segments are vertical, horizontal, or diagonal. 

Figure 2 above show some of these characteristics in a few 

Amazigh texts from a schoolbook. 

Table 1: Tifinagh-IRCAM characters with their 

correspondents in Latin characters 

 

 

3. COLLECTION OF DATA 
Our database of isolated Amazigh handwritten characters was 

collected from 60 peoples. These writers were selected from 

various age, gender, and educational background groups. The 

samples were gathered by asking the informants to write on a 

form of 13 examples for each Amazigh character. We collected 
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420 documents, an example of a filled form used for collection 

of data is shown in figure 3 below.  

 

 

Figure 3:  An example of a filled form 

 

3.1 Form Design 
We chose an input page layout that makes segmentation 

relatively easy, to avoid the complex problem of document 

segmentation in characters. We designed a form consisted from 

seven pages. The first page includes: some information about the 

writer in the header block and 5 isolated Amazigh characters as 

13 samples of each isolated character as shown in Figure 3, and 

the other six pages contain 13 empty samples of each isolated 

character to be filled. 

3.2 Forms Scanning 
The collected documents are scanned using the HP-scan jet 

5550c at 2400-dpi, which is usually a low noise and good 

quality image. The digitized images are stored as color images 

in the JPG format. The figure 3 above provides samples of a 

form scanned. 

4. DATA EXTRACTION AND PRE-

PROCESSING  
After the digitizing of the forms collected, we have developed 

an automatic system to process and segment them into isolated 

characters. Indeed, a page slope correction was performed 

automatically using the Hough transform to estimate the skew 

angle and correct the skew of the scanned images [21]. Next, we 

developed an advanced horizontal/vertical projection method for 

automatic extraction of original isolated characters from the 

scanned forms. This method locates the characters of rectangular 

boxes in such images of the form by identifying a pair of parallel 

lines which are cut by several cells. We checked each sample 

manually for some segmentation errors; as a result all the 

characters in the database were well segmented. Then a 

normalization of the characters image is applied to eliminate 

unwanted areas using the projections techniques as shown in 

figure 4.  

 

Figure 4: Normalization 

One of the characteristics of the Amazigh script is that all 

characters are written as uppercase characters apart from the 

character ya (a) which is smaller than the others. Besides, the 

character ya (a) is very similar to the character yar (r), which is 

distinguishes by its size: the character ya (a) is a small circle 

while yar (r) is a big one. Sometimes, there is confusion between 

the images of these two characters. As a result, the previous 

normalization applied to the character ya (a) may generate 

problems. To overcome this problem, we added an empty space 

at the top of the character ya (a) after its normalization as shown 

in Figure 5. The size of this zone added is equal to the size of 

the normalized character ya (a). 

 

Figure 5: The normalization specified at the character 'ya' 

5. DATA STORAGE AND LABELING 
The extracted image is saved as the PNG format and named 

according to the following criteria; the database contains a list of 
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directories and each one of these directories represents a letter of 

the alphabet. Figure 6 below displays a few folders of the 

database. These directories are named by the Tifinagh 

pronunciation of the contained character according to the table 

1. Therefore, any newly acquired image file should be added to 

one of these directories. The name of the image file within its 

corresponding directory is formatted as follows: 

characterPronunciation_writerNb_sampleNb.FileExtension; 

characterPronunciation is the Tifinagh pronunciation of the 

abbreviated character; writerNb is the number of writer; 

sampleNb is the sample number written by the writer and 

FileExtension is the extension of the file being stored. 

 

 

Figure 6: Few folders of the database AMHCD 

A few samples of isolated Amazigh characters from the present 

database are shown in table 2.  

6. CONCLUSION & FUTURE WORK 
A first version of the AMHCD database has been presented in 

this paper. This database contains more than 25,000 isolated and 

labeled Amazigh handwritten characters written by 60 different 

writers. This is the only dataset in Amazigh which has contained 

handwritten characters so far. The AMHCD’s database key main 

purpose to provide the training and testing set for Amazigh 

handwriting recognition research. A large part of this database 

has been used in a recent work on recognition of Amazigh 

handwritten characters [22]. Currently, we are making our 

efforts to further enlarge the database; meanwhile, we are 

looking to expand this database by adding more samples of 

characters extracted from Amazigh texts. 
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Table 2:  Some Amazigh handwriting characters samples

Printed 

Amazigh 

characters 

Writer 1 Writer 2 Writer 3 Writer 4  

Printed 

Amazigh 

characters 

Writer 1 Writer 2 Writer 3 Writer 4 
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