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Abstract— This paper presents a new public offline database
for Arabic/Latin printed and Arabic/Latin handwriting text. The
database was developed to be employed in performance
evaluation, result comparison and development of new methods
related to document analysis and recognition. It may be used for,
script identification, font identification, writer identification and
word segmentation. The printed text is scanned from 731 pages
of Latin and Arabic printed documents with grayscale format
and 300 dpi resolutions. After preforming a manual
segmentation, we obtained 1845 Arabic text and 2328 Latin text
images. The handwritten dataset includes 460 Arabic and 582
Latin text-blocks which are written by 17 individuals with
different ages and educational levels. Each text image of our
database is provided with a ground truth file.
offline database;
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I. INTRODUCTION

Research in image processing has received considerable
attention in the recent years. Related applications cover script
identification, font identification, writer identification and word
spotting etc. Whilst the research development in the above-
mentioned field, the need for standard databases to closely
match the real world scenarios has been increased. Such
standardized databases serve to save researchers from
collecting and labeling datasets. Besides, they facilitate the
comparison between different systems within evaluation
campaigns and competitions.

The analysis of the literature shows that text image
database differ by the language and type of script. Thus,
databases can be stored in three classes: printed, handwritten
and hybrid (contain printed and handwritten script in the same
text).

Within the first class, there exist many printed databases
such as: The UNLV dataset [1] which contain 2889 pages of
scanned document images from a large variety of sources
ranging from technical reports and business letters to
newspapers and magazines. The dataset was specifically
created to analyze the performance of leading commercial
optical character recognition (OCR) systems in the UNLV
annual tests of OCR accuracy [2]. The scanned images are
provided at 200 and 300 DPI resolution in bitonal, grey and fax
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format. The ground truths with manually marked zones are
provided in text format.

UW-III dataset [3] is the third in a series of UW document
image databases. It contains a total of 1600 English document
images randomly selected from scientific and technical
journals with manually edited ground-truth of entity bounding
boxes. These bounding boxes enclose page frame, text and
non-text zones, text lines, and words. The type of each zone
(text, math, table, half-tone,...) is also marked. The dataset is
mainly used for document layout analysis.

The Media Team Oulu [4] Document Database, which is a
collection of 500 scanned document images with
corresponding ground truth for the physical and logical
structure of the documents. It was developed by the University
of Oulu Media Team. The images contain a wide range of
document types including journal papers, maps, newsletters,
form, music, dictionaries and can be used for comparing
various tasks in Document Analysis and Recognition (DAR).

APTI [5] is a large Arabic Printed Text Images database.
This database was created at 2009 and was the first public
database with large vocabulary and on very low-resolution (72
dpi). It is used for the recognition of multi-font, multi-size, and
multi-style Arabic text. APTI is synthetically generated using a
lexicon of 113 284 Arabic words in 10 fonts, 10 sizes and 4
styles which made it suitable for the evaluation of screen-based
OCR systems.

APTID/MF [6] (Arabic Printed Text Image Database
/Multi-Font) may be used for word segmentation and font
identification research. It contains 1845 text-blocks images
which are scanned at 300 dpi resolutions in grayscale format
and 27402 characters images which are in the character dataset.
Such database could make a good contribution in the Arabic
printed text recognition field by organizing competitions.

Last but not least, KAFD [7] (King Fahd University Arabic
Font Database) is a multi-font, multi-size, multi-style, and
multi-resolution database. It consists of 40 Arabic fonts. Each
font in this database consists of its unique text. Each font
consists of 10 font sizes (8, 9, 10, 11, 12, 14, 16, 18, 20, and 24
points) and four font styles (normal, bold, italic, and bold-
italic). It is scanned in four resolutions (100, 200, 300, and 600
dpi) and two forms (page and line). KAFD database is
organized into three sets (training, testing, and validation). It
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consists of 115 068 page images and 2 576 024 line images. In
addition, KAFD database is made freely available to
researchers. The ground truth at the page and line levels is
included therefore it may be also used for multi-font Arabic
Text Recognition.

For the second class, which contains handwritten databases,
there exist: The CEDAR database [8]. It represents one of the
first large handwriting databases. It contains a handwritten
English letter copied by as many as 1500 writers. This database
is mainly used in text dependent writer identification and
verification. Moreover, CEDAR could be wused for
preprocessing tasks like character segmentation. Unfortunately,
the database is not publicly available.

The IAM database [9] is the most commonly used database
for writer identification as well as handwriting recognition and
other related tasks. It comprises digitized offline English
documents. The database contains 1539 images of text written
by 657 different writers. The 1AM database is publicly
available with a detailed ground truth data for the evaluation.

The IFN/ENIT [10,11] database of handwritten Arabic
words (Tunisian town names) is probably the most widely used
database. It is made of Tunisian town/village names written by
411 writers. The text in the forms comprises names of 937
Tunisian towns/villages making a total of more than 26 000
words. The mainly use of the database is the Arabic
handwriting recognition but has also been used to evaluate
Arabic writer identification systems.

RIMES [12] is a collection of French handwritten mails
made by 1300 individuals. Each of them writes 5 mails. The
complete database comprises 12 723 pages corresponding to
5605 letters of two to three pages.

KHATT [13] is a comprehensive Arabic offline database
comprising writing samples of 1000 distinct writers from
different countries. Each writer filled a form of 4 pages
scanned at 200,300,600 dpi. The database is made freely
available to researchers world-wide to use it for research in
various handwritten related problems such as text recognition,
writer identification and verification, forms analysis,
preprocessing, segmentation, etc.

QUWI [14] is an interesting multi-script database which
contains writing samples in Arabic as well as English made by
1017 volunteers with diverse demographics. The database has
been employed for offline writer identification and gender, age
and handedness classification.

LAMIS-MSHD [15] is a new offline handwriting database
produced by 100 different Algerian individuals. It comprises
600 Arabic and 600 French text samples, 1300 signatures and
21 000 digits. The database may be used in areas of writer
recognition and writer demographic classification, signature
verification and other tasks related to handwriting recognition.

There exists also hybrid class which contain printed and
handwritten script in the same text like: Maurdor database [
16], it is based on a corpus of heterogeneous documents. The
training corpus MAURDOR 2013 includes a total of 2500
documents in English, French and Arabic within the following
categories: Blank forms or completed, printed business

documents which are manually commented, handwritten
private correspondence sometimes may contain printed
headers, commercial printed correspondence which are
manually commented, other documents such as newspaper
articles or maps. It is necessary to mention that this type of
class is only suitable for script identification and not for font
identification.

A deep observation on the state-of-the-art of existing
databases shows that there is no standard corpus which
includes multi-font, multi-size and multi-script printed and
handwritten text. Consequently, this paper presented a detailed
description of Arabic/Latin multi-font, multi-size and multi-
script printed/handwritten text database.

Our database is a collection of Arabic/Latin printed text and
Arabic/Latin documents including handwritten text. The
database may enrich APTID/MF database. It mainly targets
writer identification and verification in a multi-script
environment and also can be effectively used to evaluate
discrimination between Arabic/Latin script, handwriting
recognition, etc.

This paper is organized as follows; section 2 of the paper
presents our database with a detailed description of printed and
handwritten datasets followed by statistics and ground truth
preparation of our database. Finally, Section 3 concludes this
paper and talk about some future work.

II. OVERVIEW OF ALTID DATABASE

In this section, we present our database of Arabic/Latin
printed/handwritten text. The objective of our work is to enrich
the APTID/MF (Arabic Printed Text Image Database/Multi-
Font) database [6] with Latin multi-font and multi-size printed
text as well as handwritten Arabic/Latin text.

A. Printed Text Image Dataset

The printed text dataset include the Arabic text images
dataset of APTID/MF database and a Latin text images. The
APTID/MF includes 387 document pages organized in 10 fonts
presented in Fig 1, and 4 sizes, segmented in 1845 text block
images. The printed Arabic text images were created in height-
resolution of 300 dpi. For more description of APTID/MF, we
refer to [6].

In order to create the Latin printed text images dataset, we
used the same process applied to create text dataset of
APTID/MF. The Latin document was selected from the official
site of the newspaper “le Temps”. The document pages were
saved in 10 Latin fonts enumerated in Fig 2 (Times New
Roman, Arial Black, Bradley Hand ITC, Cordia New, Brush
Script MT, Curlz MT, Lucida Calligraphy, MS Gothic,
LilyUPC, Viner Hand ITC). These set of document were
written with 4 different sizes (12, 14, 16 and 18 points). These
figures below present the different used Arabic and Latin fonts.
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Andalus dallaally dyylaall
Simplified Arabic Aalliaalg da ladl
Tahoma aslaslly a>;lasll
Traditional Arabic il Lol
Decotype Thuluth ad bl Ll
Arabic Transparent alliadlly da jlad
Af-Diwani Blah s 4o L)
Advertising Bold adlally do uall
Decotype Naskh 33Lall, 2o Ll
M-Unicide Sara anllaally dnlaall

Fig. 1. 10 Arabic fonts used in APTID/MF [6]

Times New Roman L avénement d'un gouvernement

Arial Black L'avenement d'un gouvernement
Bradley Hand ITC  L'avBnawegnt d'v opuverméragnt

Cordia New U'avénement d'un gouvernement

Brush Script MT £ audnament o we gousersement

Curlz MT Lavgnement ¢ doivernement

Lucida Calligraphy ~ L'avenement d'un gouvernement

MS Gothic L" avénement d" un gouvernement
Lilyupe L'avénement d'un gouvernement

Viner Hand ITC

Lnvinement {wngouvernement
Fig. 2. 10 Latin fonts used in ALTID

G Limse Al 3588 sams hiaty Of e el Caylll e Ly Gulaall 3 Gandl 3aas Uil sl
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SO Lghsat AN Bl CVsanll e eda ... OST AnlE) AS,ad) Bams g OaS ede sl b aSasll,
an 13mse Uil apesal) AfELa Smy 43 BN Aglam Cloa b Fuisll aies casl 138 S (e
&S @l Galaall AdSE iy allall G el Uesse wiisl cBsall Ayseand) Guss
S i Jal e Lle Lslin LaSa lasiins Gmid Ahell Al Wb LALL ae clagbaall
Casnd W oms (435 ol s T ol e Cad ¥ SIS Ladls Sl A1) Adalid) ge Lleall el
SSlad Lasad ANl lae by AN Chlal sl Ragga

rebell sl sl as¥e A s (i) 3 ol i Bl e LB ae 3 AU Lisle
SOled o e s M azalll

e aed e STV i L M e oS 6 e ety S Al S e
sl e ol Emls WIS 0o B bl ) nal el gt 3 _ssmal) ol
Sl oS el e s i 3 il 555 O el s - Liikin sl el
(b T Y DLl s o3 e WG BV e @1 L e O Ul s
STl ged oL s L et o] BT s ooy oy e allin )
< ST e 08 Rad a3 v ST Lk ST

3 ) st o ) L)l oMol ) €5 6 @ikl 3 6010} 0 Gy 8 s s Y )y
(o e} ) ) 0 Bid) Uy i pad pend) s o B i) 5,0 Gkt 0 )y 0 )
eyt L )y Btbadd 1,38 Qe 65 61500 08 A GIBY 68 (0, ks (v ) oY (s ) O § o )
e 06 P 0) 1 s S (b ) 6D L 103 el L) Calb) (i e 1,0 s s 5 (§ llald Jpdiy
b3 G G 039 89 B ol B 0} 3o 32 6l (08,58 b LB 6,90 1y ) g6 s
08 69 L ok G g ) ) oo b el Qo) sxies b G Sleods SBLaY o5 by
O 4 L 385 60,6 B o)y (band)

@

Les bouchons se forment chaque jour, au moment des départs et
des arrivées, ds aux entrées et sorties des employés, qu'on désigne
couramment par 'expression « heures de pointe », les routes sont

excessivement embouteillées.

(it liotite ot ginien s vetts o dvies apriiales en s o e tomps, Mot domons comprende
wicanined de e i ot i bt ‘T (oudvt e dimarche shteiige, (Dot atits o e e ot
MWeis foct & la decltpes ot la st wn dos bocs solides, e e ol dtonsifc ot do guallt, o
fofeasonntls du camping dout eofiants o, attve de wosneles lieetles

(b)

Fig. 3. Examples of Printed Text: (a) Arabic text block [17], (b) Latin text
block

The set of document pages are printed with two types of
printer: laser printer and inkjet printer. This gives us two
groups. The first one contains digitalized set of laser-printed
documents scanned with an HP scanner. The second group
gathers scanned inkjet-printed documents using an Epson
scanner. Page images digitalization are performed using 300
dpi resolutions applying grayscale format and then stored in
“JPEG” files. These images are manually segmented into text-
blocks.

Fig 3 present examples of Arabic and Latin printed text
respectively

B. Handwritten Text Image Dataset

The handwritten dataset is inherited from the printed
document pages. Thus, we attributed a writer for each font. As
a result, we have 20 sets (10 Arabic and 10 Latin) of
handwritten texts. Correspondingly, there are 17 writers as 3
among them participated in both Latin and Arabic writing task.

The volunteers are randomly selected from Sfax (Tunisia)
with different age ranges, formations, activities and genders.
Every participant will be assigned an index along with their
names, ages and activities (Fig 4). The index is meant to
organize the set from the first to the last written paragraph.
Moreover, the set is affected to the volunteer by comparing
their handwriting to the corresponding font/size. The resulting
handwritten document may have the same disposition of words
per line in the printed text.

Volunteers were asked to write each paragraph in the set in
two different papers and in two different ways (Fig. 4 (a) and
(b)). Further, the individual writes the text in a formalized style
using a lined paper as a background template with 2cm for line
spacing. Furthermore, s/he rewrites the same text naturally as
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informal style (freehand typing). Besides, the writers were not
assisted during their contribution to our database given the
massive volume of the texts in each set. In addition, they use
the same pen type and color and we selected the Reynolds Blue
Medium (048) Ball pen.

As far as we receive the full sets of handwritten texts, we
process with the digitization of those papers with the same
scanners used for the printed documents. The images were
scanned at 300 dpi with grayscale output colors. Added to that,
we selected the JPEG (Joint Photographic Experts Group) as
bitmap format due to the high compression level and it doesn’t
include any other complex information. The dataset was saved
and structured as following: Each writer is represented with a
directory, in this one we have subdirectories for the Formal and
Informal handwritten text. The paragraphs were named with
their index number.

C. Statistics

In total, our database contains 731 printed text pages: 387
pages from the APTID/MF database and 344 Latin text page
images and 1042 handwritten text-blocks: 460 Arabic and 582
Latin text-blocks. The set of document pages are stored in 4
groups: the Arabic Printed Pages (APPage), the Latin Printed
Pages (LPPage), the Arabic Handwritten Pages (AHPage) and
the Latin Handwritten Pages (LHPage) datasets.

Q¥ UF

TABLE L. THE DISTRIBUTION OF PRINTED PAGE IMAGES
12 14 16 18 Total
APPage Dataset 40 54 45 53 192
LPPage Dataset 55 72 98 119 344
Total 95 126 143 172 536
TABLE IL THE DISTRIBUTION OF HANDWRITTEN PAGE IMAGES
Formal text Informal text Total

AHPage Dataset 230 230 460
LHPage Dataset 291 291 582
Total 521 521 1042

Index Header
Formal Handwritten Text
N
J c\‘)L“” f\/
o Y\ 0
‘ 5 ol 3 ' 2l
J #1)V ,./J{ , 7 Z/‘/”/
) '7*/ 3 al
Informal Handwritten Text
(@)
onetTrdvom = K- Rowdon Alwerd Pgesdlions Adudi ,ru sludot| T-9ww
Index
Header ‘

Waﬁa{é é_ V\(@L&Nj 4 ‘()xk QQPV\Q m&QUQ F&t?'“"

mgrc(,t—)\/u /\EM 'Qn ;,ijm (3 w«/@ QYW ‘Qz\
Ql‘spg»\k\m‘ wj
Formal Handwritten Text
0
- s ue, 4 @l
»/J(jw v/ v’(//\e@»w 4\» L e Q"’\”M ) AS, B¢ {\j
Gopedell

5
i \\" \k"\ fen M‘t Tuislli ?(M” sotss P A s

Informal Handwritten Text
(b)

Fig. 4. Samples from handwritten text: (a) Arabic text block, (b) Latin text
block

The printed page images are divided into text blocks, the
segmentation phase gave us an 1845 Arabic Printed Text
images, 2328 Latin Printed Text images. For the handwritten
page images, each document present one text block. We have
460 Arabic Handwritten Text images and 582 Latin
Handwritten Text images. In total, our database included 2328
text-blocks images. The table below show the distribution of
Latin Printed Text Dataset, for the Arabic Printed Text Dataset
we refer to [6].

TABLE IIL THE DISTRIBUTION OF LATIN PRINTED TEXT DATASET
A laser printer and an HP scanner

Font Size 12 | Size 14 | Size 16 | Size 18 Total
Times New Roman 28 28 28 28 112
Arial Black 30 30 30 30 120
Bradley Hand ITC 28 28 28 28 112
Cordia New 27 27 27 27 108
Brush Script MT 29 29 29 29 116
Curlz MT 29 29 29 29 116
Lucida Calligraphy 32 32 32 32 128
MS Gothic 30 30 30 30 120
LilyUPC 30 30 30 30 120
Viner Hand ITC 28 28 28 28 112

A inkjet printer and an Epson scanner

Font Size 12 | Sizel4 | Size 16 | Size 18 Total
Times New Roman 28 28 28 28 112
Arial Black 30 30 30 30 120
Bradley Hand ITC 28 28 28 28 112
Cordia New 27 27 27 27 108
Brush Script MT 29 29 29 29 116
Curlz MT 29 29 29 29 116
Lucida Calligraphy 32 32 32 32 128
MS Gothic 30 30 30 30 120
LilyUPC 30 30 30 30 120
Viner Hand ITC 28 28 28 28 112
TOTAL 582 582 582 582 2328
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D. Ground Truth File description.

An essential component of any database is the presence of a
ground truth data. For our database, we have generated a
metadata files (XML file). These files present the ground-truth
value of each sample of text image database, these files are
described at the text-block and line level using XML file.

At the text-block level, these XML files include the
following information: the text-block name (<TextImage Id =
..... >) and the number of lines and words presented in the text-
block (<text nbligne= .... nbword=.....>).

At the line level, these XML files include the following
information: the id of line and the number of words in the line
(<ligne Id= .... Nbword=...> and the id and word’s value in
the line (<word Id=... value=..../>).

Also, these Xml files give a presentation of the font (<Font
name=.../>), the style (<Style name=.../>) and the size (<Size
value=...../>) of the text-block, the type of printer used
(<Imprimant name=.../>) and the name of the scanner used
(<Scanner name=..../>).

III. CONCLUSION

In this paper, we presented a novel database which contains
off-line Arabic/Latin printed text and Arabic/Latin handwritten
text. The Arabic printed text is the text image dataset of
APTID/MF database, the Latin printed text was prepared using
the same process applied to create APTID/MF database.
Arabic/Latin handwritten texts were made by 17 volunteers
with different age and educational level. Handwritten texts
were written in two ways formal and informal. All texts were
scanned as grayscale images at a high resolution of 300 dpi. As
a future work, we will test our proposed database for script,
font and writer identification. In addition, an evaluation of
multi- methods such as texture analysis technique on this
database will be realized for script, font and writer
identification.
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