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اتباعاً لنهج جامعة فاروس الموقرة  على استمرارية 
باع بشأن المشروعات البحثية المجتمعية وات(رحمة الله) محمد رجب . فكرة أ

الكلية لهذا النهج نقدم لسيادتكم والسادة الحضور هذا المشروع البحثى



Smart Bionic Vision (Al Amal)
الأمل-رؤية الكترونية ذكية 
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Introduction
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8.3 million people 

with vision loss

of these, 370,000 

people were blind.

8.3 %

Blindness Statistics - Egypt
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Top 20 countries - highest number of blindness

15

Blindness Statistics - Worldwide
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Causes of Blindness
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❑ Access to information.

❑ Overly helpful individuals.

❑ Finding and keeping a job.

❑ Leisure.

❑ Often living in isolation.

Blind People Challenges 
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People of determination live in

their brightest eras, in light of an

unprecedented interest and great

belief from President Abdel

Fattah El-Sisi in their abilities

and capabilities in shaping the

nation’s present and future.

Egypt's efforts



• 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.
14

Egypt's efforts
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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).
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Define the 
problem

Design
Implement

ation
Evaluation

Project Phases
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• Define the problem:
Person with disability (blind) faces difficulty in

communication with normal person.

• Design:
Purchase of components, circuit design, and

programing
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• Implementation:

A Functional Prototype ,a model of a product

built to test a concept and the process of the

project.

• Evaluation:

Determine the accuracy of the project.

Comparing its cost with what available in

market.



Aim of the work 
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Artificial intelligence (AI) & internet of things (IOT)
approaches facilitate blind and visually impaired (BVI)
people in fulfilling their primary activities without much
dependency on other people.

20

Technology Applied
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(SDGs)اهداف التنمية المستدامة التى يحققها المشروع 
SDGs How it Applicable

SDG 3 
Good Health and Well-Being

Improve lives to navigate & function more
independently.

SDG 4
Quality Education

Assist students in accessing educational
materials more easily,

SDG 8 
Decent Work & Economic Growth

Aid in employment and economic
empowerment.

SDG 9 
Industry, Innovation & Infrastructure

Project utilizes innovative technology.

SDG 10 
Reduced Inequalities

Allow to participate more fully in society,
helping to reduce inequalities.

SDG 11
Sustainable Cities and Communities

Navigate city environments more safely and
independently.

SDG 17
Partnerships for the Goals

Partnerships between academia, health
sciences, and engineering



Block diagram 
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Al Amal Glasses 

Raspberry 

Pi 

Ultrasonic 

sensor

Night 

Vision 

Raspberry 

Camera 

Processing 

inputs & 

running codes

Face Detection 

Character Recognition 

Color  Detection 

Obstacles

Currency Detection 

User 

input an 

audio 

command

Al Amal 

Glasses 

Alert user 

by an 

audio 

message 

Face Detection 

Character Recognition 

Color  Detection 

Obstacles

Currency Detection 



Materials and methods 



Components
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Raspberry Pi 4 

Model B 8GB
3.6mm Lens Raspberry Pi 

5MP IR Camera

Process data & run 

the AI models
Capture images
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Night Vision Camera Ultrasonic sensor

To improve the performance 

in low-light conditions.

Detect objects and 

obstacles
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SD Card

Mic

Earphones

Store operating system 

software

user's voice commands

feedback to the user

Power Bank



• Software & Program

Python is a high-level, general-

purpose programming language.
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Results and discussion 
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Code - Color Detection Code

A Python code to detect color
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Code - Optical Character Recognition (OCR)

A Python code to extract text from an image 

using the Tesseract OCR engine. 
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Result - Optical Character Recognition (OCR)
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Code -Face Detection Code

A Python code to detect
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Code - Ultrasonic Sensor 

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

A Python code to predict the denomination of a 

currency
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Result -Currency Detection Code 

Under Devlopment



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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Glasses Design 
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Stages of Glasses Design  
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Glasses Design 

The Program that was used for glasses design

Our Future Design Smart Bionic Vision (Al Amal)
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User Safety

- Referring to the used Ultra-sound sensor data sheet, it is
found that there is 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.

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

ir-camera

https://pets.stackexchange.com/questions/25747/will-my-hamster-take-damage-if-i-film-him-with-an-active-ir-camera
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Functional Prototype
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Component Price

Raspberry Pi 4 Model B 8GB 6300 EGP

Night Vision Infrared IR LED Lights for Raspberry Pi Camera 70.00 EGP

3.6mm Lens Raspberry Pi 5MP 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

$277



44

IrisVision $2,950

Acesight $4,995

NuEyes Pro $5,995

MyEye2 $3,500

Smart Bionic Vision (Al Amal)

$277

Top 4 Electronic Glasses for the Blind and Visually Impaired



45

Comparison according to specification 

Product
Smart Bionic 

Vision Al Amal
IrisVision Acesight NuEyes Pro MyEye2

Price $277 $2,950 $4,995 $5,995 $3,500

OCR Yes Yes Yes Yes Yes

Color 

Recognition
Yes Yes Yes Yes Yes

Face 

Detection
Yes Yes No No No

Object/Obsta

cle Detection
Yes No No No No

Currency 

Recognition

Yes In 

development
No No No No

Lightweight Yes Yes Yes Yes Yes



Conclusion

.

• 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

.

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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تم بالفعل نشر ورقة بحثية يشارك بها الفريق بمجلة محكمة 
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GEN-Z COMPETITION 2023  اجتياز المرحلة الأولى-
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تم التواصل مع جمعية رعاية المكفوفين بالأسكندرية

لأستبيان الأطراف المجتمعية
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البصرفاقدىمن –إستبيان الأطراف المجتمعية 
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البصرفاقدىمن –إستبيان الأطراف المجتمعية 
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ةالأطراف المجتمعيإستبيانتحليل 

%رةتقييم الفقنقاط الفقرةالاستجابات 54321

%2215214.284.00ما مدى رضاك عن سهولة استخدام نظارات الأمل؟1

2
/  ما مدى رضاك عن دقة النظارات في التعرف على الألوان

العملات المختلفة؟/ الوجوه/ النصوص
145214.284.00%

%2136233.8376.67؟ما مدى فاعلية النظارات في مساعدتك على تجنب العوائق3

%121416480.00ما مدى رضاك عن جودة الصوت في النظارات؟4

%131520480.00ما مدى رضاك عن تصميم وشكل النظارات؟5

%81التقييم الكلى




