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Egypt
' North Africa and Middle East

Crude prevalence of vision loss: 8.2%

Population affected: 8,324,503

GBD Region
North Africa and Middle East

8 3 million people
| with vision loss
it of these, 370,000

GDP per capita ($US, 2019)

31 people were blind.

GBD Super Region
North Africa and Middle East

Human Development Index (HDI) (2019)

0.7 (high)

Blindness (crude)

0.40%




World Health
Organization

po 20 countries - highest number of blindness

Blind
China [l cozas4
India [l 500310
Pekistan [ 1846842
Indonesia | 1.170.505

usa | 99120
Bznglzd=sh | 871,762
Turkey | 721.368
Russia | 528656
Migeriz | 721,045
Jzpen | 447.403
Brazil | 620.300
Fhilippines | 535008
Wietnam | 637,720

Thailand | 450,182

15 - Egypt | ses.862

RASWI

[l 711022s
B 7707027

[ 5732923
B 2543738
B 2en=7s
B 2222306
f z2953m
f 375285
| [EELLARR
f 3238235
| 2553367
J] 2750281
| 2558507

Elind + kS

B so57.667
B =e7e4s2
[l 75za172

w
- 55%%%

B 237318

W 221205 of people with vision loss

l 4057010 .

W 577202 are women and girls
2221087

I 2,200,470

f 2128370
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Unknown 21%
ARMD 5%
Glaucoma 8%

Diabetic retinopathy 1% Cataract
Childhood blindness 4% [ 519
Trachoma 3%

Corneal opacities 4%
Refractive errors 3%



Blind People Challenges

1 Access to information.

1 Overly helpful individuals.
_1 Finding and keeping a job.
1 Leisure.

_1 Often living In isolation.



Egypt's efforts

People of determination live In
their brightest eras, In light of an
unprecedented interest and great
belief from President Abdel
Fattah EI-Sisi In their abilities
and capabilities In shaping the
nation’s present and future.
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[ Egypt's efforts

074
e 442 0/
20211@alial

DIFFERENTLY ABLED

e Over the past seven years, the Egypt placed people
with special needs at the forefront of its priorities and
has worked to meet their demands, integrate them into
society and make the best use of their talents and

energies.
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1. Aid In reading scripts.

2. Differentiating between currencies.

3. Helps to identify different colors.

4. Alerts when approaching an obstacle.
5. Detect faces (facial recognition).

15



Project Phases

Define the Implement

problem T Evaluation
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e Define the problem:

Person with disability (blind) faces difficulty in
communication with normal person.

| Fofsio
e Design: ‘

Purchase of components, circuit design, and
programing

17



: Simpien s
e Implementation: ;:em e

A Functional Prototype ,a model of a product

bullt to test a concept and the process of the
project.

e Evaluation:

Determine the accuracy of the project.

Comparing its cost with what available In
market.

18



Aim of the work



[ Technology Applied ]

Artificial intelligence (Al) & internet of things (1OT)
approaches facilitate blind and visually impaired (BVI)
people In fulfilling their primary activities without much
dependency on other people.

IOT

INTERNET OF
THINGS




(SDGS) £.9miall Leliay Al daldiccal) dalil) ilaa)

SDGs How it Applicable
SDG 3 = | Improve lives to navigate & function more
Good Health and Well-Being ot independently.
SDG 4 U | Assist students in accessing educational
Quality Education [ [ IM | materials more easily,
SDG 8 e ( Aid  in employment and  economic
Decent Work & Economic Growth empowerment.
SDG 9 Project utilizes innovative technology.
Industry, Innovation & Infrastructure
SDG 10 Allow to participate more fully in society,
Reduced Inequalities helping to reduce inequalities.
SDG 11 Navigate city environments more safely and
Sustainable Cities and Communities independently.
SDG 17 Partnerships between academia, health

Partnerships for the Goals

sciences, and engineering
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I Character Recognition I
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I Obstacles I

[»

I Color Detection I

I Currency Detection I

User
input an
audio
command

Al Amal Glasses

Raspberry

Camera

Night
Vision

Ultrasonic
sensor

Raspberry
Pi

/7

N\

Al Amal
Glasses
Alert user
by an
audio
message

Processing
inputs &
running codes

I Face Detection I

I Character Recognition I

I Obstacles I

I Color Detection I

I Currency Detection I
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Raspberry Pi 4

3.6mm Lens Raspberry Pi
Model B 8GB SMP IR Camera

Process data & run

the AI models Capture images
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Night Vision Camera Ultrasonic sensor

To improve the performance Detect objects and
in low-light conditions. obstacles
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Kingston

micro
mst2

ADAPTER

SD Card

Store operating system
software

Mic
user's voice commands

N z |
\\\\

Earphones

feedback to the user

Power Bank
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S ﬁ Raspberry Pi

 Software & Program

Python 1s a high-level, general-
purpose programming language.
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Code - Color Detection Code

I mport cv2
import numpy as np
import pandas as pd

img = cv2.imread(" sample.jpg')
cvz.namedWindow(" Color Detection Window')
cv2.sethlouseCallback(' Color Detection Window" ,call back functiom)
def call back function (event, x.y.flags.param):
if event =— cvZ.EVENT_LBUTTONDBLCLK:
global b.g.r.xpos,ypos, clicked
clicked = True
XpOos = X
Ypos =¥
b.g.r = img[v.x]
b = int(b)
£ = int(g)
r = int(r)
def get Color Name(R,G.B):
minimum = 10000
for i in range(len(csv)):
d = abs(R- int(csv.loc[i,""R"])) + abs(G- int(csvloc[i.," G""]))+ abs(B- int(csv_loc[i.""B"]))
if(d=—minimum):
minimum = d
cname = csv.loc[i,""color_name'"]
return cname

A Python code to detect color

31



[ Code - Optical Character Recognition (OCR) ]

import cv2

import pytesseract

import numpy as np

img = cv2.imread('/Users/marius/Desktop/jimdoo.png')#Alternatively: can be skipped if you have a Blackwhite image
gray = cv2.cvtColor(img, cv2.COLOR RGB2GRAY)

gray, img_bin = cv2.threshold(gray,128,255,cv2. THRESH BINARY | cv2.THRESH OTSU)

gray = cv2.bitwise_not(img bin)

kernel = np.ones((2, 1), np.uint8)

img = cv2.erode(gray, kernel, iterations=1)
img = cv2.dilate(img, kernel, iterations=1) OPTICAL CHARACTER RECOGNITIO
out_below = pytesseract.image to string(img)

print("OUTPUT:", out_below)

A Python code to extract text from an image
using the Tesseract OCR engine.
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It was the best of
times, it was the worst
of times, it was the age
of wisdom, it was the
age of foolishness...
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Code -Face Detection Code

import cv2

import sys

cascPath = sys.argv[1]

faceCascade = cv2.CascadeClassifier(cascPath)

# Capture frame-by-frameret, frame = video capture.read()gray = cv2.cvtColor(frame, cv2.COLOR BGR2GRAY )faces =
faceCascade.detectMultiScale(gray,scaleFactor=1.1,minNeighbors=5,minSize=(30, 30),flags=cv2.cv.CV_HAAR SCALE IMAGE}# Draw
a rectangle around the facesfor (X, y, w, h) in faces:cv2.rectangle(frame, (X, y), (x+w, y+h), (0, 255, 0), 2)# Display the resulting
framecv2.imshow('Video', frame)

# When everything is done, release the capture

video capture.release()

cv2.destroyAllWindows()

A Python code to detect

~
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Code - Ultrasonic Sensor

import RPi (GPIC as GPICO

i ot timm e

TRI(GG=—21

ECHO=—20

GPIO seimode({(FPIO _BOCNLD

while Trwe:
print"distance measurement in progress’’
GEPICO. setup( TIRIG GPIO OLUIT)
GRPICO setup{ EOCHO (FPIO _TTN)
GERPICO ontpoat{ TIRIG _False)
primt"waitinng for sensor to settle™
timme.sleep{D.2)
GEPICO . owtpuitll TIRTG ., Truae)
tirme.sleep O OO0 1)
GPICO owutput TIRITIG False)
while GPIO _ input{ ECEIO)y——0=

pulse start—tirme_timye )

while (GFPFIO _ input( ECHO)—1 =

pulse end—time_tizm e}

pulse daration—pulse end-pulse start
distance—pulse daration™ 17150
distance—round{distamnce,2)
print"distance: """ distance,"" coxa "

timme_sleep (2

A Python code to measure distance.
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Code -Currency Detection Code

import cw2

import numpy as np

import os

import glob

from sklearn.svim import SwC

from sklearn. metrics import accuracy__score

# L.oad a test image
test img — cvZ.imread("test/'S_jpg")
test__grawy = cv2 . cviColor(test_img, cv2 COLOR B GR2GR.A™Y )

# Predict the denomination of the currency in the test image
for contour in contours:

(., ». w. h) = cvZ2Z . boundingR ect{ contour)
ifw =< 10 or h == 10:
continue
roi = dilation[y:w+h. x:=x+w]
roi = cv2.resize(roi. {28,28). interpolation—cv2 . IINTER ARE.A)
roi = roi.flattend )

pred = clf . predict([roi])[0O]
proba = np.max({clf.predict_ proba([roi])) = 100
print{"Denomination: $%ad., Probability: 26.2f2626" 2o (pred, proba))

A Python code to predict the denomination of a
currency

36



Result -Currency Detection Code
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Under Devlopment
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[ Glasses Design }

T.A. Ziad Ahmed
used a 3D printer to
manufacture a case ¢
for an electronic =
component

The 3D printer
were his graduation
project 2020.
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Stage (1)

et

Stage (4) Final Stage (5)
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[ Glasses Design }

AUTODESK
Fusion 360

The Program that was used for glasses design

e

Our Future Design Smart Bionic Vision (Al Amal)
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Passivelnfrared @ |Ultrasonic @ |Optical ToF = |mmWave ]
R: 01to5m = |01to10m m m
Resolution Fewcm = |Fewmm W mm ew mm
({transducer end ) (optics dependent } (range dependent y]
iiiiiiiiii W Upto 18 0° to 1
r m <5 mA mW to 336 mW (; ) Wt mw = |O.5Wto 1.5 w
mW (sta y/sleep) (active )
B0 pW (sta eep)

https://pets.stackexchange.com/questions/25747 /will-my-hamster-take-damage-if-i-film-him-with-an-active-

ir-camera

- Referring to the used Ultra-sound sensor data sheet, it Is
found that there 1s no definitive evidence of significant
harm from ultrasound.

- for the IR Raspberry Pi camera modules , which is
designed for low-intensity IR imaging, there are no
major health concerns associated with its use.

41
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Functional Prototype
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Component Price

Raspberry Pi4 Model B 8GB 6300 EGP
Night Vision Infrared IR LED Lights for Raspberry Pi Camera 70.00 EGP
3.6mm Lens Raspberry Pi SMP IR Camera 300.00 EGP
13 Wires Female to Female pins20 Wires Male to Female pins 25.00 EGP
Ultrasonic Sensor 45.00 EGP
Power Bank (5V 3A) 425.00 EGP
SD Card 160.00 EGP
Microphone 50.00 EGP
Raspberry Pi Camera Cable 200CM 85.00 EGP
Fan 5V 3010 For Raspberry Pi 35.00 EGP
ABS Endosure Case For Raspberry Pi 4 B 120.00 EGP
Earphone 35.00 EGP
HDMI Cable 60.00 EGP
3D Printing Filament 550.00 EGP
USB Adaptor 75.00 EGP

Total 8.366 EGP

a49




Top 4 Electronic Glasses for the Blind and Visually Impaired

[risVision $2.950
Acesight $4,995
NuEyes Pro $5,995
MyEye2 $3,500
Smart Bionic Vision (Al Amal)
$277

44



Comparison accoro

Ing to specification

Smart Bionic

Product Vision Al Amal IrisVision Acesight NuEyes Pro MyEye2
Price $277 $2,950 $4,995 $5,995 $3,500
OCR Yes Yes Yes Yes Yes
Colo.r. Yes Yes Yes Yes Yes

Recognition
Face

Detection Yes Yes No No No
Ob; ect/Ob.sta Yes No No No No
cle Detection

CUI‘I'EI.I(Ey Yes In No No No No
Recognition development
Lightweight Yes Yes Yes Yes Yes

45




1

Text recognition as audio (OCR),

Color recognition capabilities,

Facial detection technology to detect and identify faces,
Using ultrasonics to detect objects and obstacles,
providing users with information on potential hazards,
and

Ongoing efforts involve enhancing capabilities to
include currency recognition.

Response time is 5 sec , expect in obstacles its 0 sec
which is more important for user safety.




™ Recommendation [Nl

Refining the glass's overall design, making it :

* More lightweight and fashionable.

* Leverage face detection technology to enable
the glass to identify and recognize individuals,
such as family and friends.

* Decrease response time.
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