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Abstract

This paper presents a new offline dataset called the

Qatar University Writer Identification dataset (QUWI).

This dataset contains both Arabic and English hand-

writings and can be used to evaluate the performance of

offline writer identification systems. It consists of hand-

written documents of 1017 volunteers of different ages,

nationalities, genders and education levels. The writ-

ers were asked to copy a specific text and to generate

a random text, which allows the dataset to be used for

both text-dependent and text-independent writer identi-

fication tasks. We describe the gathering and process-

ing steps and define several evaluation tasks regarding

the use of this dataset.

1. Introduction

It is difficult for forensic detectives to manually ana-

lyze and identify writers from handwritten documents,

especially when there are many complicated and sim-

ilar samples. Intelligent writer identification systems,

which are gaining popularity, can automatically recog-

nize the authors of such documents and can help inves-

tigators to achieve their objectives quickly and obtain

more accurate results. The performance of such sys-

tems should be evaluated using a large, standard dataset

that includes hundreds of documents by different writ-

ers. As far as we know, there is no sufficiently com-

prehensive, well-designed standard dataset that is an-

notated and publicly available for handwritten Arabic

documents. In this paper, we present the QUWI dataset

which contains handwritten documents of 1017 writers

in both Arabic and English. This paper is organized

as follows: Section 2 presents a quick review of the

previous datasets which are used in the field of writer

identification. Section 3 gives a detailed description of

the QUWI dataset. In section 4, characteristics of this

dataset are discussed. Finally, the paper ends with some

conclusions and remarks about the availability of the

new dataset.

2. Existing datasets

Several handwriting datasets that can be used for

writer identification exist, in this section, we give an

overview of such datasets.

The “IRONOFF” database [19] contains 1000 digi-

tized documents in English and French written by 700

different writers and can be used for both offline and

online tasks.

The most commonly used dataset in writer identifi-

cation is probably “IAM” [14] which contains 1539 dig-

itized English offline documents written by 657 writers.

An online version of this dataset has been created as

well [12], it contains more than 1700 digitized docu-

ments for 221 different writers.

In 2007, “CASIA Handwriting Dataset” has been

created, it contains online Chinese and English hand-

writings and it has later been extended [3].

In that same year, the French offline “RIMES

dataset” [10] has been created, it contains 12723 pages

of more than 1300 different writers.

Two relatively small offline datasets have been cre-

ated in the Indian Statistical Institute, one in Bengali

language consisting of 80 digitized documents by 40

writers [8] and one in Telugu, consisting of 110 hand-

written documents from 22 writers [16].

The CVC-MUSCIMA is another interesting dataset

that can be used for the identification of musicians

based on their written music scores. It contains 1000

music sheets written by 50 different musicians [7].

The CEDAR dataset contains a handwritten English
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letter copied by as many as 1500 writers representative

of the US population. This dataset can be used for text-

dependent writer identification, but is unfortunately not

publicly available [17].

In 2009, the Arabic MADCAT dataset [18] has been

created, it contains about 10000 handwritten pages of

about 325 writers. This dataset is unfortunately not pub-

licly available. Moreover, the number of writers is not

high enough when compared with other state-of-the-art

datasets.

The BBN technologies also holds an offline Arabic

dataset [2]. It includes 39500 documents by 259 writers.

Each document contains an average of 20 lines and 100

words, but this dataset is not publicly available and the

number of writers is also not high enough in this dataset.

The Spanish forensic laboratory also collected a

Spanish language dataset of 30 different writers in

which each writer has 300 character samples [5].

A team at the AmirKabir University of Technology

in Iran created two Farsi handwriting datasets. The first

one contains handwriting of 40 writers and the second

one contains handwritings of 180 persons [9, 15].

The IFN/ENIT dataset [4] contains approximately

2200 handwritten binary images of 411 Tunisian indi-

viduals. This dataset has mainly been used for Arabic

handwriting recognition, but can also be used for writer

identification.

The AHDB dataset [1] contains Arabic words used

in filling out the numbers on checks. In addition, it

contains some sentences that are used in writing checks

in Arabic. It also includes the most popular words in

Arabic writing and a free handwriting page from each

writer’s imagination. The dataset contains 105 folders

including 315 documents written by only 105 writers;

thus, it is mainly used for handwritten text recognition

and is publicly available.

Several writer identification contests have been or-

ganized recently, each of these contests have provided a

benchmarking dataset. The first one includes 208 hand-

writings for 26 different writers in Latin languages [13].

The second one used the CVC-MUSCIMA dataset pre-

viously mentioned [6]. The last one used an Arabic

dataset “AWIC2011” of 54 writers, each writer pro-

duced three paragraphs, among which two have been

used for training and one for testing [11].

Table 1 sums up this section by giving a comparison

between all these datasets and the QUWI dataset.

In the next section, we give a detailed description

of the QUWI dataset, its corresponding collection and

acquisition processes as well as its structure.

3. QUWI dataset description

The QUWI dataset contains documents for 1017

writers. The development of this database is significant

because of its size, the number of writers, their diversity

(nationality, age, background, etc.), and the variety of

the dataset in terms of the included languages as well as

pens and pencils used and the varying colors and thick-

nesses of the handwritings. Note that blue and black

pens are the most often used by volunteers.

Volunteers were first asked to fill out an information

page that includes the name, age, gender, handiness,

writer’s profession, educational level, and nationality

(Figure 1). This page is used to create an anonymous

Excel file that contains this information regarding all

the writers. The name is however kept confidential for

privacy reasons.

Volunteers were then instructed to copy in their natu-

ral handwriting four pages such that: The first one con-

tains approximately six handwritten lines in the Arabic

language from the writer’s imagination (or copied from

a newspaper or from whatever source). The second page

contains an Arabic text of three paragraphs to be copied

by all the writers. Similarly, the third page contains

about six handwritten lines in English from the writer’s

imagination and the fourth page contains an English text

to be copied by all the writers. The first and the third

pages are to be used for text-independent writer identi-

fication tasks, whereas the second and fourth page are

to be used for text-dependent writer identification tasks.

Figure 2 shows an examples of such pages.

Note that a few writers have used French instead

of English when producing the third page, but this oc-

curred with only 34 writers. Also, a few writers left the

English pages blank as they do not master it (yet).

Each writer needed approximately 35 minutes to

complete the forms because of the significant number

of lines of writing required. Some individuals com-

pleted the writing tasks in approximately 20 minutes

whereas others required more than 40 minutes depend-

ing on their writing speed. It was important to assist

the volunteers to ensure that they are writing the correct

phrases, using the correct pens and generating the cor-

rect number of pages. There were some people who

know Arabic but had not practiced writing for some

time. There were also some volunteers who were be-

ginners in English.

To ensure more diversity, we tried to ensure that each

writer wrote each page with a different pen or pencil.

Sometimes, we gave a second volunteer the same pen

that the first volunteer used for one page and required

the first volunteer to use another pen for his or her next

page. Thus, the same color was used on various pages

743



Table 1. Comparison between datasets in offline mode

Name of the dataset Language Writers Documents Availability

CEDAR English 1500 1500 Proprietary

IAM English 657 1539 Public

IRONOFF English & French 700 >1000 Proprietary

RIMES dataset French 1300 12723 Through competitions

ISI dataset1 Bengali 40 80 Upon request

ISI dataset2 Telugu 22 110 Upon request

BBN dataset Arabic 259 39500 Proprietary

Spanish forensic dataset Spanish 30 - Proprietary

LDC dataset Arabic 70 7447 Only to LDC members

AmirKabir dataset Farsi 180 540 Unknown

IFN/ENIT-dataset Arabic 411 2200 Public

AHDB dataset Arabic 105 315 Public

IIT-Demokritos Latin languages 26 208 Public

CVC-MUSCIMA Music Scores 50 1000 Public

AWIC2011 Arabic 54 161 Public

QUWI Arabic & English 1017 5085 Through competitions & commercially

by multiple writers, and the same writer was able to use

different pens or the same pen on different pages. The

pens were selected randomly by page number and/or by

writer. The aim of this step is to prevent algorithms

from identifying the correct writer based on the pen or

pencil used.

The dataset is structured in 1017 folders. Each folder

contains four scanned documents, the dataset thus con-

tains a total number of 4068 documents. Digitiza-

tion has been performed with an EPSON GT-S80 auto-

feeder scanner, using a 600 DPI resolution and a loss-

less color JPEG format. Each folder contains the hand-

writing data for the same writer using the same pen or

possibly different pens or pencils.

4. Dataset Analysis

The QUWI dataset is diverse. The novelty and real

advantage of the dataset are the diversity of writers, of

languages and all criteria. The analysis of the dataset

indicates that 306 of the volunteers are Qataris, approx-

imately 190 are Lebanese, 101 are Palestinians, 104

are Egyptians, and 68 are Jordanians. There are also

many Sudanese, Yemenis, Syrians, Iranians, Iraqis nad

Saudis individuals represented in the dataset. The vari-

ation in the educational levels of the participants is also

interesting: the dataset includes not only highly edu-

cated but also less educated people. Indeed, the vol-

unteers included elementary school students, secondary

school students and university students as well as work-

ers, employees, engineers, doctors, professors, accoun-

tants, and secretaries in industrial, administrative and

academic environments. The volunteers also differed

in age. There are volunteers younger than 12 years,

teenagers, and adults and older than 40 years. The

dataset was 52% written by females (530 writers) and

48% written by males (487 writers). 953 of the volun-

teers (93.7%) are right handed whereas 64 volunteers

(6.3%) are left handed. These factors (nationality, age

range, handiness, educational level, and gender) are im-

portant elements of our dataset. Figure 3 shows the dis-

tribution of writers in this dataset with respect to each

of these factors.

In total, the dataset contains 4068 digitized pages. It

contains approximately 60,000 words written in Ara-

bic by 1017 writers (around 60 words per writer)

for text-independent analysis and more than 100,000

Arabic words written by the same 1017 writers for

text-dependent analysis. Similarly, it contains around

60,000 words for text-independent analysis and more

than 100,000 words for text-dependent analysis in En-

glish.

In addition to writer identification, the dataset might

be useful for many other research areas including the
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Figure 1. First Personal Information Page.

Figure 2. Format of documents per writer.

identification of the gender and handiness of a specific

writer, as well as his or her age and nationality.

5. Conclusion

A dataset that contains handwritten Arabic and En-

glish handwritings has been described in this paper.

This dataset is unique due to the variety of handwrit-

ings, the languages used and the backgrounds of the

writers in terms of genders, nationalities, ages and edu-

cational levels.

This dataset will serve as a benchmarking dataset

for the development and evaluation of systems in writer

identification, as well as the identification of the gen-

der, age range, handiness and nationality of different

writers.

It is planned to organize several contests for those

tasks. This dataset will be made public progressively

through the participation in these evaluations cam-

paigns.

The dataset is also being annotated at the word-level

in order to make it useful for handwriting recognition

purposes.
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Figure 3. Distribution of writers with respect to (a) Ages, (b) Educational levels, (c) Nationalities
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