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ABSTRACT

This paper aims to present a data set (images) of Tifinagh
handwritten Corona virus COVID-19 glossary and a
comprehensive approach that allows this glossary recognition.
This approach is based on Radon transform in all steps of this
process. In pre-processing phase, this transform intervenes for
skew detection and correction. Regarding text segmentation,
Radon transform allows transforming text lines into positioned
peaks in order to easily extract all lines. Finally, this transform
allows recognizing handwritten Tifinagh characters with a very
high recognition rate.

General Terms
Documents recognition — Data set.

Keywords
COVID-19 — Tifinagh — Recognition — Segmentation -
Handwritten — Radon Transform.

1. INTRODUCTION

The Corona virus pandemic (COVID-19) has exposed
humanity to many risks threatening their lives. Because of this
virus, suffering has spread and the global/world economy is in
a major recession. Also, this pandemic has clearly
demonstrated the weakness of health systems even for the
largest countries in the world. This shows the great suffering of
poor countries which lack the basic of living conditions (lack
basic access to clean water, lack of security and stability, lack
of hospitals and medical equipment, lack of balanced/ healthy
diet, etc.). Today, it is very important for all countries of the
world to unite their efforts in order to confront this great
danger. Individuals and societies should act in solidarity with
each other and contribute from their position to finding
effective solutions that can alleviate their suffering. The
dissemination of knowledge in general and those related to the
Corona virus is one of the most important weapons which
humanity must confront these dangers.

Currently, computing field witnesses an impressive dynamic in
which the innovations and improvements affecting the
hardware as well as the software, follow one another in a very
accelerated way. This dynamic has changed our daily lives and
offers us new perspectives by proposing new responses to
different needs. These new technologies allow producing,
transforming or exchanging information in large quantities in a
very short time.

On our side, we propose in this paper a data set for Tifinagh
handwritten Corona virus COVID-19 glossary. This data set
includes a set of most frequently used terms regarding Corona
virus topic writing in Tifinagh (alphabet used to write Amazigh
language). Also, we present a recognition system able to
recognize Tifinagh texts constructed in all of these terms.

2. RELATED WORKS

The present section focuses more on the field of characters
recognition which knows considerable improvements (Latin
characters, Arabs characters, etc.). However, some languages
are still deficient in terms of works that are interested in
knowing their characters. Regarding Amazigh language, the
Tifinagh character is hardly treated in research. But, there are
some approaches that are proposed in this context. These
approaches can be classified into groups [1]:

Table 1. Related works.

(Oulamara, [2]),
(Djematen et al., [3])

Statistical
approaches

Neural network
based approaches

(Ait Ouguengay, [4]),
(El Yachi et al., [5]), (Es-
Saady et al., [6])

Syntactic
approach

(Es-Saady et al., [7])

Hidden Markov (Amrouch et al., [8]),

Model based (Amrouch et al., [9])
approaches

Dynamic (El Yachi etal., [10])
programming
approach

Concerning text lines segmentation, we have detailed in works
[11] and [12] the most important techniques (Smearing
methods, Grouping methods, Hough transform methods,
Projection based methods, stochastic methods, etc.).

3. DATASET
3.1 Value of data

e Given the importance of Health information
technology in  healthcare improvement,  the
recognition of Corona virus COVID-19 documents
has become a very important area of scientific
research.

e The Arabic language is spoken by more than 466
million people in the whole world.

e  The Amazigh language is spoken currently by around
30 million throughout North Africa and the Sahel.

e  The attention given by Moroccan official institutions
to Amazigh language and culture:  Amazigh
language is recognized in Morocco's constitution,
effective integration of Amazigh language in public
policies, etc.
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This dataset contains Corona virus (COVID-19)
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terms, written in Arabic and Tifinagh, which spread olanyy
represent the most frequently used terms. _

It is characterized by several styles of writing. Death rate OWH | £C+2I 4—'“4
It is very useful to implement a recognition system <l )
for handwritten documents related to Corona virus - -
topic. Confirmed oAA-AISOOZ <yl
e It facilitates the research in this important area. cases Al 838 sell
Table 2. Some translated terms of COVID-19 Excluded/ oAA.AIZL.X Syl
i i i Suspected cases XeXI Ban sl
English Amazigh Arabic
language language language Critical cases oAAAIZOISX @ylall
- . C3+l sl
Virus 00,5030 P °
- - Recovery cOWH EE
° L
Epidemic 00,3330 sbis rate IUSIISS bl
Pandemic +.10. X+ dadls . .
Cumulative olCLoHI e
Corona R2O3l, LS incidence {COOLt Lyl
o oSyl
Sars 0.Q0 o cOXA3AI -
Reanimation cOAHS il Epicenter toRot s
_ - s A i)
Quarantine < OHN.E sl Immunity X XSXO0, ic
W HoN! gl Variant fOLOZ Dsaie
Isolation 0Otos d ol Mutation toWH I+ 3,k
Mask/Muzzle +oRC.C+ Aalasl) Alpha oMHo i
Disinfection @ LXAX a3l Beta O <+to Uiy
Alcohol HHRSH dsasll Gamma XoLLCo Lele
Sinopharm O%ISH.OLC p oW i Delta ASHE. ula
Astrazeneca c@+0. X 11K i ) sl Omicron SCLRO3I O3 Ssa sl
Moderna C3A£Ol, Ud ga Mu C3 »
Pfizer- Ho.3XO - -o34 Lambda H.CA. laeY
BioNTech O531+£R el g
PCR- Test f0fC- 600 PCR-
Johnson & Is1o3I ~Ogm olal
Johnson BEEEE
Symptoms +£C£4.0 oale Y .
ymp 3.2 Data preparation
Fever +.lUHo el For the preparation of the dataset we;
Fatigue ala LY e  Targeted the students (male and female) of Adouz
g °OL.3 ’ Middle School in Beni Mellal (Beni Mellal-Khenifra,
Headache oAZA.l EXH glaa Morocco).
ol e  Asked them to write a list of most frequently used
_ terms about Corona virus.
Diarrhea SEE<H JlgY! e Translated these terms into Amazigh language.
— e Used “HP LI M 127128 to scan pages.
Sense of toKo3t | +GEZ P Al e Used Radon transform for skew detection and
Smell correction [13].
Sense of FoRoSt 1 s e Used histogram equalization for images
taste one — normalization [14].
320LC o2 e  Median filtering for image noise reduction [15].
Infection/Co JEXY/ & sanll ¢ Normalized the images with a size of 200 * 80.
ntagion o
g toll izt 3.3 Data organization

The dataset is divided into two parts:
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The first concerns images of terms written in Arabic.
The second part is devoted to images of terms written

in Tifinagh.

Dataset_Arabic_versicn
Dataset_Tifinagh_version

Fig 1: Dataset directory
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Fig 2: Arabic version of the dataset
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Fig 3: Tifinagh version of the dataset
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In each of these datasets, the images obtained for each term are
grouped in a file named in three parts:

e The first part concerns Corona virus term in
Arabic/Tifinagh.

e The second part is devoted to Corona virus term in
English.

e The third part concerns the number of units.

Corona_1_lig;ss Corona_2 lig;ss

Fig 4: Corona term directory in Arabic dataset

R:0:1c RSD2le
Corona_R30slo_1 Corona_R:Osls_2

Fig 5: Corona term directory in Tifinagh dataset

4. RECOGNITION OF TIFINAGH
HANDWRITTEN CORONAVIRUS
COVID-19 GLOSSARY

The approach proposed in this work is based on Radon
transform in all steps of Coronavirus Tifinagh text recognition.

Coronavirus Tifinagh text

!

Pre-processing

’

Text segmentation

;

Character recognition

Fig 6: System architecture

4.1 Pre-processing

In image acquisition step, several factors negatively influence
images quality such as: paper quality, fonts used in the text,
scanner quality, scan resolution, etc. In order to resolve all of
these problems, we applied the process presented in the part of
data preparation.

4.2 Text segmentation

Text segmentation is a mandatory step in this system. It allows
us to obtain isolated units (Tifinagh characters) which will be
the objective of the recognition stage. In the paper [12], we
have detailed the Tifinagh text segmentation process using
Radon Transform.

e Radon Transform

Radon transform is a mathematical technique developed by the
mathematician Johann Radon [16]. The application of this
transform to an image f (x, y) for a given set of angles can be
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considered as the projection of the image along the given
angles. A projection at a given angle 0 is obtained as the linear
integration of the function on all parallel lines [17].

The result is a new image R(p,0) that can be written
mathematically by [18]:

R(p,®) = [ [ f(x,y) 8(p — xcos0 —y sin0)dxdy
Where:
p=xcosO+y sin®

8(): is the Dirac delta function.

The Radon transform has the ability to transform text lines into
positioned peaks corresponding to lines parameters. As you can
see in the figure (Figure 8) which represents Radon transform
representation of Coronavirus Tifinagh text with 0° to 179°
degrees of projection angle, there are seven colored spots which

represent the seven lines in the text presented in figure (Figure
7).

This allows us to quickly extract text lines as we can see in the
figure (Figure 9).
0O £E 00810%-20K:0.
D100 X 0:9s HHALLE0
©2421.001: 0£ 1.0 S L)
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Fig 7: Handwritten Corona virus Tifinagh text
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Fig 8: Radon Transform representation of handwritten
Corona virus Tifinagh text
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Fig 9: Segmentation of handwritten Corona virus Tifinagh
text

After all, the algorithm of connected components intervenes to
segment each line into Tifinagh characters [17].

4.3 Tifinagh characters recognition

We focus in this work on Tifinagh characters recognition. More
precisely, we present an approach based on the Radon
transform and we compare it with an approach based on HOG
descriptor.

In the part which concerns text segmentation, we presented a
very important characteristic of Radon transform which served
us in this stage. Concerning Tifinagh characters recognition, we
have exploited other properties characterizing this transform
such as:

e Linearity:

Let fand g be two functions and let c; and ¢, be two constants,
then:

Tr(cif + €28) = ¢ Tr(f) + ¢, Tr(f)

e Translation:

A displacement of the function f(x, y)by a distance (Xq, Vo)
results in a change of its transform in the variable p by the
distance d = x,cos6 + y,sinf

Trf(p, 8) = Trf(p-xyc0sB-y,sind, )

e Rotation:

The rotation of the function f(x, y) by an angle 6, causes a
phase shift.

T Rot® f(p,8) = Trf (p, 0 + o)

e Scale:

A scale change of the function f(x,y) by a # 0 implies a
change of scale on its transform ﬁ Trf (ap, 8)

Concerning the feature vector, we calculated the mean
according to the following formula:

1on

22j=1Rij

Vector (6;,) =2—1—— jR.l Y
A

Where Ri =MAX(Ri1,Ri2,.....,Rin),'izz, ...... y ]80,
n=77.
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The three figures below respectively show the graphical
representation of Radon transform of three Tifinagh characters

G,Eand ©.

Rp(XI)

20 A0 60 a0 100 120 140 160

t {(degrees)

Fig 10: Radon Transform representation of @character

Rﬂ {Xe)

0 20 40 80 B0 100 120 160 160

4 (degrees)

Fig 11: Radon Transform representation of Echaracter

R, (X1
50 [ Jas

—-, |
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Fig 12: Radon Transform representation of © character

5. RESULTS

This part will be divided into two sections: the first is devoted
to results obtained in texts segmentation stage while the second
concerns the results obtained in characters recognition phase.

5.1 Segmentation

The table (Table 3) presents the results obtained by the
proposed approach for handwritten Tifinagh texts
segmentation.
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Table 3. Segmentation rate of handwritten Coron avirus
Tifinagh texts

Texts Lines
Segmentation Rate Segmentation Rate
(%) (%)

91 97

5.2 Tifinagh characters recognition

The combination of Radon Transform with artificial neural
networks (ANN) has given a very high recognition rate which
reaches 98.3%. Regarding the approach based on HOG
descriptor, its combination with ANN allowed to obtain 95%
of recognition rate.

The table (Table 4) summarizes these results:

Table 4. Recognition rate of handwritten Tifinagh

characters
Approach Recognition rate
(%)
Radon transform 98.3
with ANN
HOG descriptor 95
with ANN

For this comparison be more comprehensive, the table (Table
5) shows the number of characteristics extracted by both
approaches:

Table 5. Number of characteristics extracted by Radon
transform and HOG descriptor approaches

Radon Transform HOG descriptor

180 45

6. CONCLUSIONS

The world today is living under the brunt of Corona pandemic,
which has cast a shadow over all fields of life. This pandemic
has turned our daily lives upside down and has made the
simplest things the most difficult things to achieve. To face this
danger and to return to normal life, all efforts must be combined
and knowledge spread to different regionsin all world
languages. For example, the importance of scientific research
appears in its great contribution to overcoming any crisis. This
is what we notice clearly in this crisis represented by COVID-
19 pandemic, where scientific researches is accelerating in all
fields in order to limit its impact. This paper fits into this
broader context and provides a data set of Tifinagh handwritten
Corona virus COVID-19 glossary. Also, it proposes a
comprehensive approach allowing this glossary recognition.
This approach is based on Radon transform in all steps of this
process (pre-processing, text segmentation, handwritten
Tifinagh characters recognition). This approach has shown its
effectiveness by allowing handwritten Tifinagh texts
segmentation with a success rate of 91%, lines segmentation
with a success rate of 97% and handwritten Tifinagh characters
recognition with a success rate of 98.3%.
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