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Abstract

The aim of this research paper is to help people with visual challenges (the blind and visually impaired)
in the country of Libya. Thus the researcher designed and developed an application for automatic
identification of Libyan securities traded through a mobile phone camera. This research work was
implemented and tested for stock classification, using methods that combine the language environment
"Matlab" and "MobileNet", a relatively new framework for deep learning (DL) image processing
architecture. A currency classification system has been applied and implemented to be identified
through the use of image processing steps. The proposed application processes, to classify and
distinguish the types of Libyan money denominations, consist of six stages: (photo capture, pre-
treatment of colors and currency image, detection of currency image edges, image segmentation,
extraction of distinctive signs of currency characteristics, currency value recognition). To prove the
effectiveness of the application algorithm, the researcher evaluated how well our proposed model
performs using a new, classified and balanced raw data set of bank-notes (new, average, and old),
consisting of approximately 2500 images with differrent lighting methods, which were employed for
comparison and conducting experiments (training and testing) to classify the traded and approved
Libyan securities of each of the five types (1, 5, 10, 20 & 50 LYD). In addition to the application of the
supervised learning approach, the results of the experimental tests demonstrated the effectiveness of the
proposed application algorithm in distinguishing and classifying the Libyan securities traded using the
image processing process, and it showed good performance as it took a short time and produced an
overall accuracy rate of more than 99% in the testing and verification process. Moreover, to ensure and
confirm the efficiency and effectiveness of our model for the proposed application, we evaluated our
application through 7 users from the visually impaired community. According to evaluation and
verification, our application has been proven to be very successful and highly effective and works well
with any lighting environment or heterogeneous methods .

Keywords: An application to identify the Libyan securities traded , Deep Learning , Matlab Language ,
Images Processing , Blind and Visually Impaired.

Abbreviations Chlaiay)

IMPRO Image Processing. RGB (Red, Green, Blue) the colors used in image
processing.

DL Deep Learning. WHO World Health Organization.

IT Information Technology. AFB American Foundation for the Blind.
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Figure 1: Security Features 20 Dinar.
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Figure 2: Blind Recognition Circles.
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Figure 10: An example, as sample, of how to use the proposed application.

roladllfy ctadf (o L) .6
3 AMPRO) | 5a) ahlary G 5 Boe ¢l )y doi doy il e Jpadl on ol s 3
B ) b Logonad el3l 0y oty 005 () A0 e "dataset” @)l 20,01 UL e pez plisual L aadd)
Goze 1750) <ULl e 770 Lassaal toze b e ozt 1) "dataset’ oL s saz oo (o il Goad)
IS sl r slaie 5de o gy e A ga IS (3 honall e Gl LW (G s 750) 730 L eyl
¢ cial) Bl oo Wls 35 b L) ¢ dleall Cinad Goladl Bl 2 Gl L gl gog ) s 3
o deid 44xS” (Ghayoumi, 2021) "Tensorflow and Keras " Geeall oadl fos ) plisan) 2
(DL) ool odatl 236 ptd sl 2,0 s gy ol o Uly e ¥lg Lol y il Sl )
ol wla ST asT &Y ((Kumar & et-al, 2022) "Adam Optimizer " uuoni A (e )l il
i ¢ ol el ¢ s’ "MobileNet! pliscel 3 b o Lord et o o5 s il ) adlad
(e anol ) Ao plsuinl ] 8LoYL "Matlab” 4 d sl Aledd) Cinad o) 4l
CAPRENRE IR NI (RC TP N IS SIPC PRSI S T { PURERIU g CJE- R S5 I WS P I PP RS IS eS|

(49)



Journal of Humanitarian and Applied Sciences - dsiudaillg A5l pglall dloxe
(2020 - 472 103y 83lgd 3 )l B! Jalas) - (ISSN: 2706- 9087) - (2020 / 95 (doxoll Elas)! ) ) J%PKS
Cdpall dnalar - YUY yad pglally CISTI A8

Volume 8 — Issue 15 15 322J1 8 alaall

SV ol 3 799,92 il ale 5 G comsly |jad By 03 it o ¢ sal) Ehles Bl pliszal
el e il

il 8 sall Ak lad) ddad) 335500y Bl Slilax] 5 Sl e D e ) Goded) pla SeliST WS 4
OV zsoy | ¢ sk 1 3) e Rl s "Table 2" > ('Table 2" 3 mos 5o LS cleal
e 5,48y (Artistic Impression of the Features" 23, 5l doall &l js ud e 3,441 ("Color Value"
"Overall Ratio” alay) & sl il 55 Clu o2y «("Size & Value Currency” aleal) iedy qom> 105
colal Jgd) Bam ) o A ol e as S

Table 2 — Statistics for Accuracy and Reliability.

Currency Value Color Value Artistic Impression of the Features Size & Value Currency | Overall Ratio
1 LYD | 1507150 | 150/150 Qo 1507150 | 100%
S5 LYD | 149150 | 150/150 Qo 1507150 | 99.87%
10 LYD | 1507150 | 149/150__ Jo 1507150 ] 99.87% _
.20 LYD | 1507150 | 150/150 Qo 150150 | 100%

50 LYD 148/150 150/150 150/150 99.75%
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Table 3 — Testing summary for individual user.

Tester ID | Number of Test | Right | Wrong
I S B 0 449
2 0 430 10
I S B 0 430 10
A 0 L O N
I B B 0 430 10
S B B 0 430 10
I A B 0 430 10
8 0 449
- A B 0 430 10

10 50 50 0
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Table 4 — Feedback Summary from Participants.

Real User ID | Usefulness Simplicity | Accuracy
_________ L5 ASs 5
2 S SIN N S
_________ S I - N IS SRR B
. S B S SIN N S
_________ IR R N IS, 2 N DU
_________ 6 S S5
7 5 5 5
CY) IS I SR S WA | Y .

ok e i) BLY 5 e Lot deley @ samdl (i sell Gl U 5hy beao il a0k (3
Uty el alanall 8503205 s ULy 38 gest sLil Lad oo 1A o) a0 AU G5 s
"Matlab" i= . suslsy "MobileNet' come (DL) Geadl ol e Ll G 3 g6 Liatn)
tlaall S Ll ¢ o (Gl g V) Ollae 3799.92 fey 1S L i3 >y (i) 81 )Y G
Ldd cihanll b 50 O ) adlae) ¢ e sk Sus e Blles 0S5y (IMPRO) | seall adkles SN > o 2
o= o gl i b Akl ne ) S @)L aedl atlad el e )l 2l s (A
¢ Jos Ty ) 2m) 3155V e e £ 1531 Sl (e © 5500 Sliy 2 Wy 208 Bkl 3153 LS 13
b B BV 88 Ly e -l Gl s pa Y (3 50 ¢ J5 20 ¢ Js 10 < s 5
W 3l Gl el SUS S sl Jl g JUB sl S el 4 VO T
el iy e Bl it e Bt e e bk By el L g
EIsVl Jo Gl e ol Clasy 08 iU s s Ulas I o (oo poy sl Sy oS pli oy
T it [ el e oS Bl )y szl 2l 20l 315,00 addell
i)y 2l S bl

¢l o) el

References :

AFB. The American Foundation for the Blind. (2023, January 8). Retrieved from
https://www.afb.org/about-afb: https://www.atb.org/

Burton-Johnson, A., & Wyniawskyj, N. S. (2020). Rock and snow differentiation from colour
(RGB) images.

Chowdhury, U. R., Jana, S., & Parekh, R. (2020). Automated system for Indian banknote
recognition using image processing and deep learning. International Conference on
Computer Science, Engineering and Applications (ICCSEA) .

Ghayoumi, M. (2021). Tensorflow and Keras Fundamentals. Deep Learning in Practice , pp.
29-49.

Ghodichor, P. F. (2022). System for fake currency detection using image processing.
International Journal for Research in Applied Science and Engineering Technology , 10 (1),
pp. 349-352.

Gonzalez, R. C., Woods, R. E., & Masters, B. R. (2009). Digital Image Processing, third
edition. Journal of Biomedical Optics , 14 (2), p. 029901.

Gour, M., Gajbhiye, K., Kumbhare, B., & Sharma, M. (2011). Paper currency recognition
system using characteristics extraction and negatively correlated NN ensemble. Advanced
Materials Research , 403-408, pp. 915-919.

(32)



(2020 - 472 :3) 83lgs (3 )l W Jalas) - (ISSN: 2706- 9087) - (2020 / 95 Joxall glasyl o3y )
Byall Analr - S b pglally A A8

Volume 8 — Issue 15 15 322J1 8 alaall

Journal of Humanitarian and Applied Sciences - dsiudaillg A5l pglall dloxe !

Harjoseputro, Y. (2020). MobileNets: Efficient convolutional neural network for Mobile
Vision Applications. International Journal on Advanced Science, Engineering and
Information Technology , 10 (6), pp. 22-90.

Ibrahim Salem, F. G., Hassanpour, R., Ahmed, A. A., & Douma, A. (2021). Detection of
suspicious activities of human from surveillance videos. /EEE Ist International Maghreb
Meeting of the Conference on Sciences and Techniques of Automatic Control and Computer
Engineering MI-STA .

Kumar, G. P., & et-al. (2022). Image deconvolution using Deep Learning-based Adam
Optimizer. 6th International Conference on Electronics, Communication and Aerospace
Technology .

Mlsna, P. A., & et-al. (2009). Gradient and laplacian edge detection. The Essential Guide to
Image Processing , pp. 495-524.

National indicators for eye health services in Libya. (2022, November 22). Retrieved January
7, 2023, from International Agency for the Prevention of Blindness:
https://www.iapb.org/learn/vision-atlas/magnitude-and-projections/countries/libya .

Otsu, N. (1979). A threshold selection method from gray-level histograms. /[EEE
Transactions on Systems, Man, and Cybernetics , 9 (1), pp. 62-66.

World health Organization statistics. (2023, January 25). Retrieved from
https://www.who.int/data/gho/publications/world-health-statistics: https://www.who.int/

(33)



