
    
 

 



    
 

My Assist 
ELEG/CPEG 480- Capstone Design Project II 

 

 

 

Project Members 

AISHA ALKHALEDI (S00010416) 

HADEEL ALRASHIDI (S00034876) 

JASSEM ALSANEA (S00030850) 

RAKAN ALAJMI (S00036019) 

 

Project Supervisor(s) 

DR. SEYED ESMAEILI 

 

 

Department of Electrical & Computer Engineering 

        AMERICAN UNIVERSITY of KUWAIT 

DECEMBER 1ST, 2019 



    
 

My Assist 
 

Project Members 

AISHA ALKHALEDI (S00010416) 

HADEEL ALRASHIDI (S00034876) 

JASSEM ALSANEA (S00030850) 

RAKAN ALAJMI (S00036019) 

 

 
The capstone project report is being submitted in partial fulfillment of the 

requirements for the degree of 

Bachelor of Engineering in Electrical/ Computer Engineering 

 

 
Project Supervisor(s): 

DR. SEYED ESMAEILI 

 

 

Supervisor’s Signature: ____________________________ 

 
Department of Electrical & Computer Engineering 

        AMERICAN UNIVERSITY of KUWAIT 

DECEMBER 1ST, 2019 



i 
 

Declaration 
 

We certify that this project work titled “My Assist” is our own work. The work has not 

been presented elsewhere for assessment. The material that has been used from other sources has 

been properly acknowledged / referred.  

 

 

Project Members 

AISHA ALKHALEDI (S00010416) 

HADEEL ALRASHIDI (S00034876) 

JASSEM ALSANEA (S00030850) 

RAKAN ALAJMI (S00036019) 

 

 

 

 

 

 

 

 

 

 



ii 
 

Plagiarism Certificate (Turnitin Report) 
 

This thesis has been checked for Plagiarism. Turnitin report endorsed by the Supervisor(s) 

is attached.  

 
 
 
 
 
 
 

Project Members 

AISHA ALKHALEDI (S00010416) 

HADEEL ALRASHIDI (S00034876) 

JASSEM ALSANEA (S00030850) 

RAKAN ALAJMI (S00036019) 

 

 

 
 

Signature of Supervisor(s) 



iii 
 

Copyright Statement 
 

• Copyright in text of this project report rests with the student authors. Copies (by any 

process) either in full, or of extracts, may be made only in accordance with instructions 

given by the authors and lodged in the Library of AUK. Details may be obtained by the 

Librarian. This page must form part of any such copies made. Further copies (by any 

process) may not be made without the permission (in writing) of the authors. 

• The ownership of any intellectual property rights which may be described in this project 

report is vested in AUK’s Department of Electrical & Computer Engineering, subject to 

any prior agreement to the contrary, and may not be made available for use by third parties 

without the written permission of the AUK’s Department of Electrical & Computer 

Engineering, which will prescribe the terms and conditions of any such agreement. 

• Further information on the conditions under which disclosures and exploitation may take 

place is available from the Library of AUK, Kuwait. 



iv 
 

Acknowledgements 
 

We would like to thank the American University of Kuwait for affording such an 

opportunity and learning experience to complete the bachelor’s degree at the university. We will 

not forget to thank Dr. Seyed Esmaeili for his patience, guidance and understanding. We would 

have made it this far without his dissertation.   

 

AISHA ALKHALEDI (S00010416) 

HADEEL ALRASHIDI (S00034876) 

JASSEM ALSANEA (S00030850) 

RAKAN ALAJMI (S00036019) 
 

 

 



v 
 

 

 

 

 

 

 

 “We dedicate this thesis to our parents and family who have been a 

great source of inspiration and support. This project is also dedicated to 

our friends who encouraged us to build motivation toward the 

completion of the project”.



vi 
 

Abstract 

We often see or hear of people who have lost sight or were born blind, so we don't know 

how they feel or how to imagine things around them. Sometimes their disability makes them feel 

that something is missing from the rest and that they are incomplete, so they need someone to help 

them and be like the eye they see. Our group created a couple of surveys for 240 adults, analyzed 

our data and used them as qualitative data. We thought of different ways to design the base of our 

project. So we came up with this idea to create a device that would help them identify their way 

without needing help from others, which makes them happy, especially when they can feel 

independent when they move. Our idea is a hat that can be worn when moving, with a camera, a 

headset and a speaker. This camera can recognize the surrounding rooms and places through a 

program that is programmed in the device using OpenMV Image processing camera. We also 

thought of making a stick to act as a sensor through vibrations indicating something in front of 

them. Although there are other tools for blind people on the market right now, none are as small, 

portable, discreet, and private as our product. The device does not use WiFi or store information 

in a cloud. Everything the user stores in the device’s memory is private and cannot be accessed by 

anyone else. 

 

Key Words: Blind people,  Microcontroller, Picture, Portable device, Wifi  

 

 

 

 

 

 

 

 



vii 
 

Table of Contents 
 

Abstract ........................................................................................................................................................................ vi 
List of Figures ............................................................................................................................................................... x 
List of Tables .............................................................................................................................................................. xii 
1. CHAPTER 1: INTRODUCTION ....................................................................................................................... 1 

1.1 Background Issue ............................................................................................................................................. 1 
1.2 Problem Statement ........................................................................................................................................... 2 
1.3 Solution ............................................................................................................................................................ 2 
1.4 Aims of the Project ........................................................................................................................................... 2 
1.5 Objectives of the Project .................................................................................................................................. 3 
1.6 Idea Development ............................................................................................................................................. 3 
1.7 SWOT Analysis ................................................................................................................................................ 3 

1.7.1 Project SWOT Analysis .......................................................................................................................... 3 
1.7.2 Team SWOT Analysis ............................................................................................................................ 4 

1.8 Report Outline .................................................................................................................................................. 5 
1.9 Conclusion ........................................................................................................................................................ 6 

2. CHAPTER 2: LITERATURE REVIEW ........................................................................................................... 9 
2.1 Literature Review ............................................................................................................................................. 9 

2.1.1 Low Cost Portable E-Braille for Blind and Visually Impaired Persons [2] ........................................... 9 
2.1.2 Personal Assistive Device for Blind and Visually Impaired People (BlindPAD) [3] .......................... 10 
2.1.3 Real-Time Communication Braille Glove for Deaf and Blind [4] ....................................................... 11 
2.1.4 Electronic Braille Document Reader [5] .............................................................................................. 12 
2.1.5 Braille Pad Project: Proposal of a Braille Education Support System using a Tablet Device [6] ........ 13 
2.1.6 An Assistive Technology Support Mathematical Learning [7] ............................................................ 15 
2.1.7 Arduino based Controller for the Smart Assistive Mobility Hardware [8] .......................................... 17 
2.1.8 Arduino based Arm Rehabilitation Assistive Device [9] ..................................................................... 19 
2.1.9 Bilingual Wearable Assistive Technology for Visually Impaired Persons [10] ................................... 21 
2.1.10 Design of MCU based Assistive Robot for Autism and Visual Impairment [11] ................................ 23 
2.1.11 April Tag Efficient and Robust Fiducial Detection  [12] ..................................................................... 25 

2.2 Comparison of Literature Review .................................................................................................................. 26 
2.3 Conclusion ...................................................................................................................................................... 27 

3. CHAPTER 3: METHODOLOGY, DESIGN AND ANALYSIS .................................................................... 29 
3.1 System Architecture ....................................................................................................................................... 29 
3.2 Block Diagram for the Cap ............................................................................................................................ 30 
3.3 Block Diagram for the Stick ........................................................................................................................... 31 
3.4 Flowchart for the Cap ..................................................................................................................................... 33 
3.5 Flowchart for the Stick ................................................................................................................................... 34 
3.6 Hardware Components ................................................................................................................................... 35 



viii 
 

3.6.1 Microcontroller ..................................................................................................................................... 35 
3.6.2 Comparison of the Microcontrollers ..................................................................................................... 37 
3.6.3 MP3 Player ........................................................................................................................................... 37 
3.6.4 Comparison of the MP3 Player ............................................................................................................. 39 
3.6.5 Ultrasonic RangeFinder ........................................................................................................................ 40 
3.6.6 Comparison of the Ultrasonic RangeFinder ......................................................................................... 42 
3.6.7 Voltage Regulator ................................................................................................................................. 42 
3.6.8 Comparison of the Voltage Regulator .................................................................................................. 45 
3.6.9 Vibration Motor .................................................................................................................................... 45 
3.6.10 Comparison of the Vibration Motor ..................................................................................................... 47 
3.6.11 Camera Module System ........................................................................................................................ 47 
3.6.12 Comparison of the Camera Module System ......................................................................................... 50 
3.6.13 Amplifier Transistor ............................................................................................................................. 50 
3.6.14 Power Supply ........................................................................................................................................ 51 
3.6.15 Comparison of the Power Supply ......................................................................................................... 52 

3.7 Software .......................................................................................................................................................... 52 
3.7.1 Microcontroller Programming Tool ..................................................................................................... 52 
3.7.2 Comparison of the Microcontroller Programming Tool ....................................................................... 55 
3.7.3 Programming tool ................................................................................................................................. 55 
3.7.4 Comparison of the Developing tool ...................................................................................................... 57 

3.8 Total Budget ................................................................................................................................................... 57 
3.9 Conclusion ...................................................................................................................................................... 58 

4. CHAPTER 4: IMPLEMENTATION ............................................................................................................... 60 
4.1 Algorithm ....................................................................................................................................................... 60 

4.1.1 Key Points ............................................................................................................................................. 60 
4.2 Hardware Implementation .............................................................................................................................. 61 

4.2.1 MP3 Player ........................................................................................................................................... 61 
4.2.2 Battery ................................................................................................................................................... 62 
4.2.3 Ultrasonic Sensor .................................................................................................................................. 63 

4.3 Software Implementation ............................................................................................................................... 64 
4.3.1 April Tag ............................................................................................................................................... 64 
4.3.2 Money Recognition .............................................................................................................................. 65 

4.4 Conclusion ...................................................................................................................................................... 65 
5. CHAPTER 5: EVALUATION .......................................................................................................................... 67 

5.1 Environmental Impact .................................................................................................................................... 67 
5.2 Economic Impact ............................................................................................................................................ 67 
5.3 Ethical Impact ................................................................................................................................................. 67 
5.4 Social Impact .................................................................................................................................................. 67 
5.5 IEEE Code of Ethics [40] ............................................................................................................................... 68 



ix 
 

5.6 Online Survey ................................................................................................................................................. 69 
5.7 Conclusion ...................................................................................................................................................... 71 

6. CHAPTER 6: CONCLUSION AND FUTURE WORK ................................................................................. 73 
6.1 Conclusion ...................................................................................................................................................... 73 
6.2 Project Progress .............................................................................................................................................. 73 

6.2.1 Gantt Chart of Capstone 1 .................................................................................................................... 73 
6.2.2 Gantt Chart of Capstone 2 .................................................................................................................... 74 

6.3 Future Work ................................................................................................................................................... 74 
6.4 Final Comment ............................................................................................................................................... 75 

REFERENCES ........................................................................................................................................................... 77 
APPENDIX A .............................................................................................................................................................. 80 
APPENDIX B .............................................................................................................................................................. 81 
APPENDIX C .............................................................................................................................................................. 83 
 
 
 
 
 
 
 
 



x 
 

List of Figures 

Figure2.1: Block Diagram of the System [2] .................................................................................................................. 9 
Figure2.2: Prototype of the System [3] ......................................................................................................................... 10 
Figure2.3: Standard Braille Cell [4] ............................................................................................................................ 11 
Figure2.4: Block Diagram of the system [4] ................................................................................................................ 12 
Figure2.5: Electronic Braille Document Reader [5] .................................................................................................... 12 
Figure2.6: Braille Pad Project [6] ............................................................................................................................... 13 
Figure2.7: Graphics of Dot Pattern [6] ....................................................................................................................... 14 
Figure2.8: The Proposed System [7] ............................................................................................................................ 15 
Figure 2.9: System Architecture of the system [8] ........................................................................................................ 17 
Figure 2.10: Schematics of device control and electrics [8] ........................................................................................ 18 
Figure 2.11: Overall Hardware Setup Diagram [9] .................................................................................................... 19 
Figure 2.12: Prototype of the system ............................................................................................................................ 20 
Figure 2.13: Functional Block Diagram [10] .............................................................................................................. 21 
Figure 2.14: Graphical Representation of Hardware Interconnection [10] ................................................................ 22 
Figure 2.15: Functional Block Diagram [11] .............................................................................................................. 23 
Figure 2.16: Movement of the Robot [11] .................................................................................................................... 24 
Figure 2.17: April Tag Efficient and Robust Fiducial Detection [12] ......................................................................... 25 
Figure3.1: System Architecture of My Assist. .............................................................................................................. 29 
Figure 3.2: Block Diagram of My Assist ...................................................................................................................... 30 
Figure 3.3: Block Diagram for the Stick ...................................................................................................................... 31 
Figure 3.4: Overview of the Stick ................................................................................................................................. 32 
Figure 3.5: Flowchart for the Cap ............................................................................................................................... 33 
Figure 3.6: Flowchart for the Stick .............................................................................................................................. 34 
Figure3.7: Arduino Micro [13] ..................................................................................................................................... 35 
Figure3.8: Arduino Uno [14] ....................................................................................................................................... 35 
Figure3.9: Arduino Nano [15] ...................................................................................................................................... 36 
Figure 3.11: UART Serial MP3 Music Player [16] ...................................................................................................... 37 
Figure 3.12: Aideenpen UART Control Serial MP3 [17] ............................................................................................. 38 
Figure 3.13: Mini MP3 Player Module [18] ................................................................................................................ 39 
Figure 3.14: MB1010 MaxSonar [24] .......................................................................................................................... 40 
Figure 3.15: HC-SR04 Ultrasonic Sensor [20] ............................................................................................................ 41 
Figure 3.16: Vex Ultrasonic RangeFinder [21] ........................................................................................................... 41 
Figure 3.17: Stepdown Voltage Regulator [22] ........................................................................................................... 42 
Figure 3.18: Mini Adjustable Stepdown Voltage Regulator [28] ................................................................................ 43 
Figure 3.19: Stepdown Converter Voltage Regulator [29] .......................................................................................... 44 
Figure 3.20: Shaftless Vibration Motor [25] ................................................................................................................ 45 
Figure 3.21: Vibration Motor Module [26] .................................................................................................................. 46 
Figure 3.22: Vibration Sensor Adjustable [27] ............................................................................................................ 46 
Figure 3.23: OpenMV Cam H7 [28] ............................................................................................................................. 47 
Figure 3.24: OpenMV Cam M4 [29] ............................................................................................................................ 48 
Figure 3.25: Pixy2 CMUCam5 Image Sensor [30] ...................................................................................................... 49 
Figure 3.26: NPN Electronic Switch [36] .................................................................................................................... 50 
Figure 3.27: LiPo Battery 1300mAh [32] ..................................................................................................................... 51 
Figure 3.28: LiPo Battery 2200mAh [32] ..................................................................................................................... 52 
Figure 3.29: Arduino IDE [33] ..................................................................................................................................... 52 
Figure3.30: Visual Studio [34] ..................................................................................................................................... 53 
Figure3.31: Unity [35] .................................................................................................................................................. 54 
Figure 3.32: OpenMV [40] ........................................................................................................................................... 55 
Figure3.33: Visual Basic [37] ...................................................................................................................................... 56 
Figure3.34: .Net Frame [17] ........................................................................................................................................ 56 
Figure 4.1: Connection of the MP3 Player .................................................................................................................. 61 



xi 
 

Figure 4.2:  Connection of the Battery ......................................................................................................................... 62 
Figure 4.3: Connection of the Ultrasonic Sensor ......................................................................................................... 63 
Figure 4.4: Software Implementation of April Tag ...................................................................................................... 64 
Figure 4.5: Software Implementation of Money Recognition ...................................................................................... 65 
Figure5.1: Survey Results ............................................................................................................................................. 70 
Figure6.1: Gantt Chart of Capstone 1 ......................................................................................................................... 73 
Figure6.2: Gantt Chart of Capstone 2 ......................................................................................................................... 74 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xii 
 

List of Tables 

Table 1.1: Project SWOT Analysis ................................................................................................................................. 4 
Table 1.2: Team SWOT Analysis .................................................................................................................................... 5 
Table 2.1: Comparison of Literature Review ............................................................................................................... 26 
Table 3.1: Tech Spec of Arduino Micro ........................................................................................................................ 35 
Table 3.2: Tech Spec of Arduino Uno .......................................................................................................................... 36 
Table 3.3: Tech Spec of Arduino Nano ......................................................................................................................... 37 
Table 3.4: Comparison of the Microcontrollers ........................................................................................................... 37 
Table 3.6: Tech Spec of UART Serial MP3 Music Player ............................................................................................ 38 
Table 3.7: Tech Spec of Aideenpen UART Control Serial MP3 ................................................................................... 38 
Table 3.8: Tech Spec of the Mini MP3 Player Module ................................................................................................ 39 
Table 3.9: Comparison of the MP3 Player ................................................................................................................... 39 
Table 3.10: Tech Spec of the MB1010 MaxSonar ........................................................................................................ 40 
Table 3.11: Tech Spec of the HC-SR04 Ultrasonic ...................................................................................................... 41 
Table 3.12: Tech Spec of the Vex Ultrasonic RangeFinder ......................................................................................... 42 
Table 3.13: Comparison of the Ultrasonic RangeFinder ............................................................................................. 42 
Table 3.14: Tech Spec of the Stepdown Voltage Regulator .......................................................................................... 43 
Table 3.15: Tech Spec of the Mini Adjustable Stepdown Voltage Regulator ............................................................... 44 
Table 3.16: Tech Spec of the Stepdown Converter Voltage Regulator ........................................................................ 44 
Table 3.17: Comparison of the Voltage Regulator ....................................................................................................... 45 
Table 3.18: Tech Spec of the Shaftless Vibration Motor .............................................................................................. 45 
Table 3.19: Tech Spec of the Vibration Motor Module ................................................................................................ 46 
Table 3.20: Tech Spec of the Vibration Sensor Adjustable .......................................................................................... 47 
Table 3.21: Comparison of the Comparison of the Vibration Motor ........................................................................... 47 
Table 3.22: Tech Spec of the OpenMV Cam H7 ........................................................................................................... 48 
Table 3.23: Tech Spec of the OpenMV Cam M4 .......................................................................................................... 49 
Table 3.24: Comparison of the Camera Module System .............................................................................................. 50 
Table 3.25: Tech Spec of the NPN Electronic Switch .................................................................................................. 51 
Table 3.26: Comparison of the Power Supply .............................................................................................................. 52 
Table 3.27: Tech Spec of the Arduino IDE ................................................................................................................... 53 
Table 3.28: Tech Spec of Visual Studio ........................................................................................................................ 54 
Table 3.29: Tech Spec of the Unity ............................................................................................................................... 55 
Table 3.30: Comparison of the Microcontroller Programming Tool ........................................................................... 55 
Table 3.31:Tech Spec of the OpenMV .......................................................................................................................... 55 
Table 3.32: Tech Spec of the Visual Basic ................................................................................................................... 56 
Table 3.33: Tech Spec of the Net Frame ...................................................................................................................... 57 
Table 3.34: Comparison of the Programming tool ...................................................................................................... 57 
Table 3.35: Total Budget .............................................................................................................................................. 57 

 



xiii 
 



1 
 

 

1. CHAPTER 1: INTRODUCTION 

Day by day there are many people who are suffering from being visionary disabled. There 

are many families and people who cannot afford such a device or technology to help the one in 

their family who IS visually disabled, and they are willing to read and learn. The Braille is a known 

written language of dots mainly and widely used by people who are blind or visually impaired.  

In this chapter, it introduces the main and key concept of the My Assist project. Chapter 

one, summaries the whole idea of the capstone design project as in terms of the problem statement, 

idea development, objectives, and goals. Moreover, this chapter includes the SWOT analysis that 

focuses on the strengths, weaknesses, opportunities, and threats of the project as a whole and for 

the team who are working on this completion of the project.   

1.1 Background Issue  

Blindness is a loss of useful sight (say, it is not necessary a 100%loss of sight to speak of 

blindness), in more rigorous terms it is condition in which 1) there is no perception of light, or 2) 

there is a light perception of less than 3/60 or a visual field of less than 10 degrees in the better eye 

with best correction.   Seeing is likely to be the most important sense for humans. It is estimated 

that 50 per cent of the cerebral cortex is involved in visual functions, and visual dominance is a 

universal characteristic of human cultures. Current ATs (Assistive Devices) for blindness and 

visual impairment include, 1) haptic aids, 2) travelling aids, 3) AT for accessible information and 

communication, 4) AT for daily living, 5) phone and tablet applications for blind and visually 

impaired people.  Haptic  aids  are  low-tech  (e.g.,  white  cane,  traditional  Braille system,  

embossed pictures,  including tactile  maps  etc.)  and  high-tech,  which  includes  1) advanced 

Braille  applications,  2)  advanced  canes,  3)  haptic aids  for computer  usage  and 4)  matrices  

of  point stimuli. Travelling Aids can be classified into 1) primary aids, which provide sufficient 

information for the blind or visually impaired traveler to move around independently; they can 

safely be used alone; 2) secondary aids, which do not provide by themselves sufficient information 

for a blind or visually impaired person to safely and independently get around; they must be used 

in conjunction with a STOA - Science and Technology Options Assessment 8 primary aid; 3) 

embedded technologies, which make the environment easier to cross and navigate; and 4) mixed 
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systems. Technology for accessible information and communication includes technologies for  

specific  purposes,  such  as  education,  working  and  employment,  leisure  and  recreation.  They 

comprise  accessibility  tools  for  television,  computer,  Internet  navigation  and  mobile  phone 

communication. Low vision aids aim at maximizing the remaining sight. Systems tailored to the 

needs of blind people turn visual information into other sensory modalities.  ATs for daily living 

include devices for 1) personal care, 2) time keeping, alarms, alerting, 3) food preparation and 

consumption, 4) environmental control and household appliances, 5) money, finance and shopping 

[1]. 

1.2 Problem Statement 

Visually impaired people find it difficult to live their life on daily basis and it requires the 

help of a family member or a friend. Moreover, the majority of those legally blind people do not 

have a source of income because of their disability and their need for others help most of the time. 

There are many brilliant and talented people who would like to work and depend on themselves 

regardless of their disability. Therefore, having such a device will help them encounter daily 

obstacles and to be more aware of their destination and arrive safely without anyone’s help.  

1.3 Solution  

My Assist will be developed and designed to be an assistant device to help those visually 

impaired to help them in their everyday life. This means that the device will allow those people to 

identify things. This project does not only make their life easier, but it also allows them to know 

what is happening around them and to be knowledgeable like any other person. Moreover, this 

device will also help them to learn new things and allows them to work.  

1.4 Aims of the Project 

At the end of the capstone design course these are the aims of the project that will be 

considered as follows:  

a. To be able to deliver the My Assist device for people with vision problems  

b. To allow those group of people to be independent  

c. To reduce the help and assistance of others to guide them 

d. To highly depend on themselves while there is no one around to assist  
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1.5 Objectives of the Project 

At the end of the capstone design course these are the objectives of the project that will be 

considered as follows:  

a. Camera 1: used for money detection 

b. Camera 2: used for April tags, storing specific places 

c. Camera 3: used for human detection 

d. Vibrator: used to alert when close to object 

e. Ultrasonic sensor: acts as a car sensor, senses the distance from object 

f. Speakers: project output sounds indicating method 

1.6 Idea Development  

The idea development of the “My Assist” project that has been chosen as a capstone project 

for all fifth-year engineering students Aisha AlKhaledi, Hadeel AlRashidi, Jassem AlSanea, and 

Rakan AlAjmi. The idea had started as brainstorming with team members and later was proposed 

to the supervisor of the capstone course. Along with brainstorming, an amount of good researching 

about this topic was done by the team members to have a broad idea and more knowledge. The 

project includes software and hardware features in order to develop the whole project. As in 

capstone I, the team had agreed on building a device to help visually impaired people to read on 

their own. However, while in the phase of developing the team had noticed that this device should 

do more but keeping the same concept of helping the people in need  

1.7 SWOT Analysis  

1.7.1 Project SWOT Analysis  

In Table 1.1, shows the SWOT Analysis of the presented project that includes an overview 

of the strengths, weaknesses, opportunities, and threats that had been analyzed by the team 

members. As shown in the Table 1.1, the strength and the opportunities are compensating the 
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weaknesses and the threats which motivates and encourages the team to work harder and reach the 

main goals and objectives of the project.  

Table 1.1: Project SWOT Analysis 
 
Strengths 

• Research has been done before 
deciding on the idea of the project  

• Possibility of being sponsored by 
different organizations and companies 
around the region and in Kuwait  

• Most components are available in the 
market  

• The project idea can be extendible and 
expandable 

• Availability of open source for coding 
of the project   

• Other extra components can be easily 
found online and ready to be shipped  
The topic is considered to be unique 
and interesting  
 

Weaknesses  
• Needs time and effort  
• Hard to implement and re-coding  

Revision task takes time from one 
member to another  

Opportunities  
• Environmentally friendly  
• Helps the people in need for them to 

have an easy life  
• Low-cost of the project that is 

affordable for everyone  
• Easy to adapt and to maintain  

 

Threats  
• Testing the right components that 

should be used takes time  
• Finding an alternative for damaged 

component is wasting time 

 
 

1.7.2 Team SWOT Analysis  

In Table 1.2, shows the Team SWOT Analysis of the project that helps in having an 

overview of how the team will analyze the team’s strong and weak points. Furthermore, the team 

will maintain and work hard in taking advantage of each other’s strength and fully use it to benefit 

the opportunities and improve the all the weaknesses that has been mentioned. As well as, avoiding 

the threats as much as possible. 
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Table 1.2: Team SWOT Analysis 
 
Strengths 

• The team members had worked with 
each other in previous courses  

• The team members had some 
knowledge in the presented topic of 
Braille reading  

• Excellent programming skills between 
group members  

• Diverse knowledge between team 
members  
Team members working hard on 
adjusting time to meet and discuss the 
work together  
 

Weaknesses  
• It is the first time for the team 

members to work on a big project that 
requires lots of coding 

• Variation technique methods between 
team members in working and 
handling problems 

Opportunities  
• Having a broad knowledge and idea 

about the proposed subject  
• Opportunity in reading and 

understanding multiple conference 
papers  
Meeting and discussing the idea with 
people who will conduct an interview 
or the survey  
 

Threats  
• Possibility of disagreements between 

the team members  
• Meeting places might be inconvenient 

for the team members to discuss the 
project 
 

 

1.8 Report Outline 

In chapter one it focuses on presenting the main idea of the project in general. This chapter 

also includes the problem statement, solution, goals, and objectives of the project of My Assist 

that will completed at the end of the capstone design course. In addition, the first chapter includes 

the SWOT analysis that focuses on the strengths, weaknesses, opportunities, and threats for the 

My Assist project and the team working for this final graduation project.  

 

In chapter two it focuses on researching and finding similar articles, books, journals, and 

conference papers that are similar and have the same scope of the project of My Assist. In this 

chapter, it helps in building and enhancing the researching skills that will be very beneficial for 

the rest of the chapters. Moreover, at the end of the second chapter there will be a comparison 
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Table comparing the features, and the implementation of each mentioned article as well as the 

current project My Assist.  

 

In chapter three it focuses on the methodology, design, and analysis of the My Assist project. 

The methodology of the project will focus on what term and strategy the project will focus on and 

for the design and analysis will include the software and hardware components along with its 

alternatives that can be considered to be used for implementing the project. At the end of the third 

chapter, a budget Table will be presented of all the components that were used to successfully 

implement the system of the My Assist.  

 

In chapter four it focuses on the implementation of the project how is the software components 

and hardware components are connected and assembled together. In this chapter, the steps of the 

implementation will be presented and explained in steps as well as testing of each part of it if 

possible.  

In chapter five it focuses on the evaluation of the project of My Assist in terms of IEEE 

ethics and its impact on different terms such as the economy, market, society, and more. In this 

fifth chapter, will also include a survey questions regarding the project that will help in 

understanding the need in the market about the system that we will build and how to enhance it for 

better and complete system of My Assist.  

 

In chapter six it focuses on wrapping up on main outcomes of the previous chapters. 

Moreover, on this sixth chapter it includes future work for the second part of the capstone design 

and the project progress for both the current and the future capstone 480.  

 

1.9 Conclusion  

To summarize chapter one, the main idea of the project has been elaborated in detail including 

the goals and objectives of the project. Moreover, the SWOT analysis that describes the Strength, 

Weakness, Opportunities, and threats are provided in detail for both the project and team. On the 

other hand, in the remaining chapters it will include analyzing and evaluating the next phase of 

implementing the idea of the project. In addition, the coming chapters will also include the 
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hardware and the software design as well as the development of the project and the issues that 

might be faced during the implementation stage.  
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2. CHAPTER 2: LITERATURE REVIEW 

2.1 Literature Review  

2.1.1 Low Cost Portable E-Braille for Blind and Visually Impaired Persons [2] 

 
Figure2.1: Block Diagram of the System [2] 

 
In this proposed system, it aims to implement a device for blind users, which helps them 

to read E-books by connecting the hardware with certain E-books. This system is capable of 

reading Braille characters faster. The sentences from the E-Book are downloaded to the system 

hardware. Those sentences are then spoken out by the audio system present on the system 

hardware. The blind person can plug headphones to hear these E-books. Also, In the hardware a 

rotating disc is provided on which the Braille E-reader device consist of WIFI module, ARM cortex 

controller, servo motor, as shown in Figure 2.1. Main purpose of providing WIFI is to receive E-

book or communicate with one another device like android or laptops wirelessly within a particular 

area. This data is converted into serial data and then send to microcontroller. Microcontroller writes 

this data using PSI into the internal RAM in the form of text files. This text sends to WI-FI and 

then it will write inside the internal memory. The motor will control according to character written 

in internal memory. Braille characters are then sense by the blind user and then it is converted into 

audio output, which helps blind person to hear the characters through headphone. One more feature 

is added in this system for providing user to achieve fast accuracy on disc i.e. auto mode and 

manual mode. These two modes helps user to get the output frequently on disc [2].  
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2.1.2 Personal Assistive Device for Blind and Visually Impaired People (BlindPAD) [3] 

 
Figure2.2: Prototype of the System [3] 

 
The BlindPAD project is for visually impaired people it is difficult to digitally get graphical 

contents increasingly conveyed through sight, as shown in Figure 2.2. The sense of touch can 

potentially bridge the gap, as it is crucial in absence of vision for understanding abstract concepts 

and acquiring information about the surroundings. Examples are learning at school and developing 

mental maps in orientation and mobility daily tasks, however, available touch screens have limited 

or no tactile feedback at all. The potential and the market of tactile displays are largely unexploited, 

although there is a clear demand from users: these devices need to become more versatile, cheaper, 

porTable and socially acceptable. This project has made graphical contents accessible though 

touch by building and field-testing a Personal Assistive Device for Blind and visually impaired 

people (BlindPAD). BlindPAD puts veridical touch-based information into the hands of users, 

exploiting and enhancing their residual sensory abilities. The BlindPAD has explored several 

technologies, compared in terms of actuation force, resolution, safety, power consumption and 

reliability. By adopting a user-centered approach within an accessible and usable ecosystem, we 

have assessed, with serious games, how the BlindPAD can help visually impaired people in two 

paramount use cases: touch-based learning of symbolic content at school age; orientation and 

mobility skills indoor. BlindPAD will be a personal, porTable and cheap solution to improve 
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knowledge and independence, thus increasing chances of employment, of social inclusion and 

ultimately of a better quality of life [3].  

 
 

2.1.3 Real-Time Communication Braille Glove for Deaf and Blind [4] 

 
Figure2.3: Standard Braille Cell [4] 

 
 

In this project, to bridge the gap between the blind people and the technological 

advancement in the telecommunication field they decided to design a SMS system for the blind by 

interfacing Braille pad with the cell phone so that the visually impaired person can have the access 

to the SMS system. However, this system is a bit bulky and handy. As it reads the SMS character 

by character, so it is a slow process. The user is also unable to access any digital data. This project 

describes a low-cost Braille Glove, which is made up of six vibration motors, which are placed on 

the five fingers and on the palm. If a person wants to read a character from the PC, then the 

character corresponds to a Braille code, which is matched to the six vibration motors on the Braille 

Hand glove, as shown in Figure 2.3. Hence, the vibration motors corresponding to the Braille code 

of that particular character vibrates and the character is read efficiently by the reader. It has a 

unique feature of typing messages through hand gestures of all the Braille codes. Therefore, this 

project focus has been on vibration in six different positions in the right hand that matched the 

Braille codes [4] .  



12 
 

 
Figure2.4: Block Diagram of the system [4] 

In Figure 2.4, shows the receiving or reading online text from the PC. In the module shown 

the emails and online text is sent to the Graphical User Interface (GUI) on the PC. The American 

Standard Code for Information Interchange (ASCII) value for the characters to be read is sent 

wirelessly from the PC to the Microcontroller using the wireless CC 2500 Radio Frequency (RF) 

Trans receiver module.  The American Standard Code for Information Interchange (ASCII) value 

of the character sent from the PC is converted to the corresponding Braille code using a conversion 

algorithm. This conversion program is written in Embedded C language and it is recorded in 

Microcontroller of the Braille Glove [4].  

2.1.4 Electronic Braille Document Reader [5] 

 
Figure2.5: Electronic Braille Document Reader [5] 
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The Electronic Braille Document Reader (EBDR) will allow the user to read any text in 

digital form. Users can download any text into the devices memory; whether its newspapers or E-

books. The EBDDR has an advantage over conventional Braille books as it allows the user to read 

the book using a finger through a glove, while still being able to carry on with other tasks such as 

walking, housework. The individual pieces of EBDR were tested independently to confirm the 

correct working order of each module, as shown in Figure 2.5. After the correct working order of 

the modules, the Arduino was then connected directly to the actuator module. In Figure2.5, shows 

the fully assembled Electronic Braille Document Reader. The same Power was supplied to the 

actuator module and the fan turned on then the Arduino was also turned on to provide text file was 

used to test the whole assembly as the one used to test the Arduino module individually. the Braille 

pattern to the actuators. As appointment was arranged with a visually impaired and a blind 

individual to test the EBDR by reading the Braille by touch. They were made to read out the pattern 

they could feel. The text in the SD card was displayed on the Braille along with some random 

characters actuated manually using the switches. Additional questions were also asked on the 

usability and the benefit of such device. A prototype of an Electronic Braille Document Reader 

was developed capable of reading text in Latin form from an SD card and actuating the text in 

Braille form, which could be read by a blind person by placing the finger on the Braille cell [5].  

2.1.5 Braille Pad Project: Proposal of a Braille Education Support System using a Tablet 
Device [6] 

 
Figure2.6: Braille Pad Project [6] 
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For this project, as teaching, materials of early Braille education for visually impaired 

children, we propose a Braille learning support system, which they play touching Braille by using 

tablet devices, as shown in Figure 2.6. The proposed system provides auditory and tactile feedback 

in conjunction with finer movement touching Braille, relying on placing conventional Braille 

teaching materials on the touchscreen surface of a tablet device.  In doing so, the system is effective 

in point of making user to touch and trace Braille actively and accurately, linking own finger 

movement with sound. Also, we entertain that the system can be used as motivational teaching 

material in early stage of Braille education. In addition, because that consists of the system is 

simplified based on product on products for sale generally and widely distributed in Braille 

education, the system is estimated using widely. In this project, we describe about the process of 

development, system, and consideration through exhibition of the system [6].  

 
                Figure2.7: Graphics of Dot Pattern [6] 
 

In Figure 2.7, the graphic shows that the system relies on placing conventional Braille 

teaching materials on the touchscreen surface of a tablet device. By touching the Braille on the 

sheet, touch interaction is detected via the touchscreen, making it is possible to obtain feedback 

through sound. Therefore, the system encourages the user to actively engage with the braille and 
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undertake self-motivated learning. In addition, by working with a teacher in a special needs school, 

the proposed system had made several Braille patterns, which consist of simple figures based on 

line shapes, and have start and end points, as shown in Figure 2.7. The shapes offer finger 

movement directions: these Braille patterns encourage users to trace Braille. There are also many 

kinds of shapes, such as lines, curves and angles, which create several kinds of tracing movements. 

Braille patterns become more complex as page numbers increase. Users can therefore practice in 

accordance with children’s stage of learning and development. Additionally, aural feedback is 

provided as finger positions and movements change, so users can correlate finger movements with 

sound and condition their fingers appropriately [6].  

2.1.6 An Assistive Technology Support Mathematical Learning [7] 

 

 
Figure2.8: The Proposed System [7] 

 
Mathematical learning from digital libraries and the web is a challenging problem for 

people with visual impairments and blindness. For this project, the focus on developing the 

mathematical learning skills of braille users with a new assistive technology developed to retrieve 

semantically mathematical information from the web. This kind of research is still in the study 

phase. This paper presents an overview of assistive technologies for braille users followed by a 

description of the proposed system, which works in four phases, as shown in Figure2.8. In the first 

phase, translating a query math formula in braille into MathML code, and then extracting the 

structural and semantic meaning from the similarity measure based on K-Nearest Neighbors to 
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evaluate the relevance between expressions. Experiment bases on the database show that the new 

system provides more efficient results in responding to user queries. In Figure2.8, shows the 

complexity of the system, it has been taken bottom-up approach to better represent the work. The 

overall schema of the system dissects components. In the Figure2.8, illustrates the general 

architecture of the proposed system. The system allows people with visual impairments and 

blindness to semantically search the mathematical equations from the web or digital libraries. The 

development of this architecture is inspired from classification systems. The system takes place in 

two modes, specifically, offline mode or indexing mode described by the discontinued line, and 

online mode described by arrows. In offline mode, the mathematical equations of the database are 

converted into MathML code. Afterward, there comes the semantic analysis of the equations in 

presentation MathML and the construction of the tree substructure for every formula, and then the 

extraction of the characteristics through this tree substructure in the form of features vectors. 

Finally, these vectors are stored in the database. In online mode, the user launches a request 

equation in braille code. The request is firstly pretreated in MathML using a presentation markup 

the analyzes it semantically and then, based on that, builds the tree substructure of the request and 

the extraction of the characteristics in the feature's vectors. Finally, there is the classification of 

similar vectors to the request in the database. The results if the classification is converted into 

braille and presented to the user [7].  
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2.1.7 Arduino based Controller for the Smart Assistive Mobility Hardware [8] 

 

 
Figure 2.9: System Architecture of the system [8] 

 

The main goal of this work is the development of Arduino microcontroller based integral 

solution for the smart, assistive mobility hardware, as shown in Figure 2.9. The system architecture 

of the system is based on the Arduino microcontroller platform was used for data mining and signal 

forming. The input signals (either video, audio, or gestures) were formed and processed on a 

standard computer and sent via USB connection to Arduino board, which then formed the physical 

control curves and outputted specific voltages via PWM outs to the control chip of our smart 

mobility vehicle [8].  
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                                  Figure 2.10: Schematics of device control and electrics [8] 

 

In Figure 2.10, shows the implemented of the Arduino controller which was then wired to 

the hardware of the mobility device. The Arduino controller is connected to the mobility device’s 

controller signal path to read (IN_1, IN_2, IN_3, IN_4) and set (OUT_1, OUT_2, OUT_3, OUT_4) 

voltages. Also, in built-in joystick side we’ve added 4 diodes to disable the affect to other system 

components which were used on the original magnetic contactor board for a situation when an 

overtake a control and set output voltages from Arduino. Control overtake relay 

(RELAY_CONTROL) were set OFF in standby, so a power source (+5V) was connected to the 
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joystick. Therefore, it could also retain the control of a device by a mechanical manipulation of 

the original joystick. On the overtake condition RELAY_CONTROL goes on and RELAY_DATA 

connects Arduino outputs to the mobility device’s controller while in the same time disconnecting 

a power source from the joystick. When the system powers up the Arduino microprocessor reads 

values of the device’s joystick and sets outputs with same values, then waits for a command from 

the computer and, if a movement command was received RELAY_CONTROL relay goes active 

and Arduino overtakes the control of the device [8].  

2.1.8 Arduino based Arm Rehabilitation Assistive Device [9] 

 

 
Figure 2.11: Overall Hardware Setup Diagram [9] 

 

Arm rehabilitation process requires the patients to do repetitive physical exercises without 

knowing their improvement rate may result in loss of interest or de-motivated, thus the patients 

may struggle to complete rehabilitation process. This paper focuses on the design of arm 

rehabilitation monitoring device utilizing multi-sensors equipped with portable data logging 

capabilities, as shown in Figure 2.11. The sensors are connected to a patient portable main unit 

that acquires and elaborates signals and record it in SD card to store detail information regarding 

subject’s various range of motions. The system enables clinician to do remote monitoring and 

provide organized sets of data on daily basis every time the user do rehabilitation workout at home. 
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Figure 2.12: Prototype of the system 

 

The main unit consists of an Arduino Duemilanove microcontroller, a tactile push button 

and a 16x2 RT1602C Liquid Crystal Display (LCD), as shown in Figure 2.12. Arduino 

Duemilanove microcontroller has been used in this device to process and control signals generated 

from sensors. The Arduino microcontroller needs to be powered by constant 5V power supply 

through USB connection to a personal computer’s COM port. LCD display and the pushbutton are 

connected to Arduino’s input and output (I/O) ports. The LCD will provide the user with readings 

from sensor. The pushbutton enables the user to start or stop processing the data received from the 

sensors. The main functions of the main unit are to receive command signals from the computer 

and translate it into control signals, as well as to process the raw data collected from all sensors 

from the sensory unit and sending them back to computer. 
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2.1.9 Bilingual Wearable Assistive Technology for Visually Impaired Persons [10] 

 
Figure 2.13: Functional Block Diagram [10] 

 

Person with visual impairment suffers from various problems and is unable to lead a normal 

regular life because of their blindness. In this paper, the proposal of a wearable device for visually 

impaired persons is presented that can detect color and speak out the name of the color in two 

different languages: Bengali and English, through connected headphone, as shown in Figure 2.13. 

Bluetooth headphone or wire headphone, even speaker can be interfaced with the proposed system. 

The proposed device will be able to detect color and turn the color name into sound so that visually 

impaired persons can recognize it. It will be implemented and developed using a microcontroller, 

color sensor along with an amplifier and wired or Bluetooth connected headphone. The device will 

employ a reliable microcontroller platform known as Arduino Nano along with Bluetooth module 

HC-05, color sensor TCS 3200, LM 386 power amplifier with SD card module. The device will 
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be able to decode color information from everyday resources and convert into sound so that blind 

persons can easily identify any color. The main objective is to develop a wearable color detecting 

device which will speak the name of different colors in both Bangla and English. The device will 

consist of three units which are: A) Color detection unit, B) Language selection unit and C) 

Speaking unit. Color detection unit will be developed using color sensor along with central 

processing unit which will be a microcontroller. The color sensor will be placed at the front side 

of the gloves. Rest of the system will be placed in the wrist of the hand. The language selection 

unit will be implemented using a switch and micro SD card Module. Micro SD Card module is 

able to interface a Micro SD card with a microcontroller. The SD card will store the different sound 

files of detected color in Bangla and English languages. The default language will be English, but 

language selection switch can be used to change the language from English to Bangla. When 

Bangla will be selected, the microcontroller will use only Bengali audio files to detect colors. The 

speaking unit will consist of the amplifier circuit and Bluetooth module [10]. 

 

 
Figure 2.14: Graphical Representation of Hardware Interconnection [10] 

 

The proposed system will be primarily based on the Arduino Nano which is an Atmega 

328 based microcontroller platform along with 16 KB of flash memory for storing code, 2 KB of 

SRAM and 1 KB of EEPROM. Arduino Nano consists of 14 digital pins as well as 8 analog pins 
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as Input and output. Digital pins possess the ability to supply or obtaining a highest of 40 mA 

current and analog pins are usually capable of offering 1024 various values. Graphical 

representation of hardware interconnection of the proposed system is shown in Figure 2.14. The 

primary sensor for the proposed gadget is a color sensor to identify distinct colors. The TCS3200 

color sensor will certainly perform as color sensing component. TCS 3200 is a programmable color 

sensor and composed of TAOS TCS3200 RGB sensor chip along with configurable silicon 

photodiodes, LED as well as a current-to-frequency converter. It is a solitary monolithic CMOS 

incorporated circuit having the capability of revealing and calculating an excellent variety of 

observable colors. The audio of colors name in two different languages will be stored in an SD 

card. SD card Module is required to access SD card by Arduino Nano. The communication 

interface of an SD card module is a conventional SPI interface by utilizing synchronous serial 

information process for communicating alongside with a single or more peripheral equipment 

rapidly [10]. 

2.1.10 Design of MCU based Assistive Robot for Autism and Visual Impairment [11] 

 
Figure 2.15: Functional Block Diagram [11] 

 

Blindness is a more severe problem among the disabilities of Human. It is difficult to lead 

a normal life for blind like a sighted person. Because they cannot feel their surroundings. So, most 

of the blind peoples require travel aids to travel freely in an unknown environment. Researchers 

were invented several devices to make independent navigation for blinds. But most of them are 

invented for a specific task or the devices do not cost friendly. To gain independent navigation, a 

device with more features is required. For this purpose, “Design and Implementation of a Blind 
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Assistive Robot” is designed to fulfill the goal. The device eliminates the requirement of human 

assistance for blind while traveling outside. It is made of reliable parts and has a relatively low 

cost compared to industrial bots. Every part of the device are simulated and tested. The device can 

run by any operator and requires low power. Arduino Mega (ATMega2560) used as the processor, 

ultrasonic sensors used to detect obstacles, stair, and hole, IR sensors used to sense line. Two dc 

motors are connected through a full bridge motor driver L98 module to navigate. A buzzer and a 

vibration motor used to give notification to the user. The device will follow a predefined line and 

will follow the wall, will detect an obstacle, hole and stair and gives sound notification to the user. 

The device will act as an assistant to the blind peoples, as shown in Figure 2.15 [11]. 

 

 
Figure 2.16: Movement of the Robot [11] 

In Figure 2.16, shows the overview of robot control unit. The blind Assistive robot is 

divided into two parts. Main Robot Body and Handle. In the main body, Arduino 2560 has been 

used as a processor for processing data from the sensor and for taking decision for robot navigation. 

IR sensors have been used for sensing line. Ultrasonic sensors are used to detect an obstacle, hole, 

and stair. The vibration motor is used to take attention of user which is attached with handle. The 

buzzer is used to indicate any movement or object. Motor driver controller with L298 IC has been 

used for driving 6-volt DC gear motor. For powering the complete unit, an 11.1-volt rechargeable 

lithium-polymer battery is used. The device is sensing line and following the line. If Switch status 

is High, line following mode will activate. If both the middle IR sensors are on the line and other 
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two IR sensors are out of the line, then the robot will move forward through the line. Otherwise, it 

will turn left or right to remain this condition of 4 IR sensors [11]. 

2.1.11 April Tag Efficient and Robust Fiducial Detection  [12] 

 
Figure 2.17: April Tag Efficient and Robust Fiducial Detection [12] 

April Tags and other passive fiducial markers re- quire specialized algorithms to detect 

markers among other features in a natural scene. The vision processing steps generally dominate 

the computation time of a tag detection pipeline, so even small improvements in marker detection 

can translate to a faster tag detection system. We incorporated lessons learned from implementing 

and supporting the April Tag system into this improved system. This work describes April Tag, a 

completely redesigned tag detector that improves robustness and efficiency compared to the 

original April Tag system. The tag coding scheme is unchanged, retaining the same robustness to 

false positives inherent to the coding system. The new detector improves performance with higher 

detection rates, fewer false positives, and lower computational time. Improved performance on 

small images allows the use of decimated input images, resulting in dramatic gains in detection 

speed. 
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2.2 Comparison of Literature Review  
Table 2.1: Comparison of Literature Review 

Number Project Title Implementation Features Price 
1 Low Cost Portable E-

Braille for Blind and 
Visually Impaired Persons  

Using 
STM32F407 
Cortex 
Discovery Board  

Audio Play 
Back, WIFI 
connectivity, 
Sensor  

N/A  

2 Personal Assistive Device 
for Blind and Visually 
Impaired People 
(BlindPAD)  

Sensing service, 
human computer 
interface, driver 
board  

Haptic Display 
electromagnetic 
taxel,  

N/A 

3 Real-Time 
Communication Braille 
Glove for Deaf and Blind 

Vibration motor, 
microcontroller, 
transceiver 
module  

Vibration, hand 
glove, receiving 
emails, texts, 
GUI  

N/A 

4 Electronic Braille 
Document Reader 

Microcontroller, 
text processing, 
EBDR 

External 
memory, 
translating text 
to Latin to 
braille pattern  

N/A 

5 Braille Pad Project: 
Proposal of a Braille 
Education Support System 
using a Tablet Device  

Framework 
application, 
collision 
detection, lock 
mode, trace 
mode 

Tablet device, 
iPad, feedback 
of finger 
movement  

N/A 

6 An Assistive Technology 
for Braille Users to 
Support Mathematical 
Learning: A Semantic 
Retrieval System  

Database, User 
query, tree 
construction, 
MathML 

Mathematical 
Expression, 
learning 
mathematical 
skills  

N/A  

7 Arduino based Controller 
for the Smart Assistive 
Mobility Hardware 

Using Arduino 
for the control 
logic  

Smart assistive 
mobile device  

N/A 

8 Arduino based Arm 
Rehabilitation Assistive 
Device 

Using sensors 
connected to the 
main unit to 
record signals 
and store in SD 
card 

The System 
enables clinician 
to do monitoring 
and organize 
data  

N/A 

9 Bilingual Wearable 
Assistive Technology for 
Visually Impaired Persons 

Using Arduino 
Nano with 
Bluetooth  

The device will 
be able to 
decode color and 
convert sound to 
identify colors  

N/A 
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Number Project Title Implementation Features Price 
10 Design and 

Implementation of MCU 
based Assistive Robot for 
Autism and Visual 
Impairment 

Using Arduino 
Mega as the 
processor and 
motor driver for 
navigation  

Following line 
and wall, detect 
obstacle, send 
notification, 
assist device  

N/A 

11 April Tag Efficient and 
Robust Fiducial Detection  

April Tag 
Detection 
Algorithm  

Translation to 
tag detection  

N/A 

- My Assist Arduino Micro, 
OpenMV, 
Python   

Money 
Detection, April 
Tag, Sensor    

$750 

 

2.3 Conclusion  

In conclusion, chapter two sums up all the literature review in 6 different articles that has the 

same idea of the project of My Assist. Going through chapter two, helped the team to excel and 

master methods of doing a research and how to compare between them. All of the previous 

literature reviews will help in implementing the project in a better design.  
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3. CHAPTER 3: METHODOLOGY, DESIGN AND ANALYSIS 

This chapter will discuss the overall system architecture of My Assist project along with 

design alternatives of the hardware and software components that includes its specification and 

price. The chosen components are based on the project’s main goals and objectives in order to 

fulfil the requirements.  

3.1 System Architecture  

 
Figure3.1: System Architecture of My Assist. 

 
A system architecture in Figure 3.1 is a fundamental and necessary representation of the 

overall system of My Assist that includes the components that will be used and its relationship 

with other components as shown. In the system architecture of the system, in terms of the stick; 

the ultrasonic sensor will receive an input and send it to the Arduino, which is our micro-controller. 

Then the output of Arduino will be sent to the vibration motor indicating how much to vibrate. 

While for the cap, The user will press the button to choose which option they want, april tags, 

money detection or human detection. Then the button will send signal to Arduino, which is our 
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micro-controller that will then send signal to our camera. When the camera works it will process 

within the camera itself and return the output to the Arduino again. Then from the Arduino it will 

send the output to the MP3 module to give us the resulted soundtrack. 

3.2 Block Diagram for the Cap  

 
Figure 3.2: Block Diagram of My Assist 

 
In Figure 3.2, we have two blocks diagram one for the cap and the other for the stick. In 

the beginning for the system cap: we have the Micro controller Unit (MCU) , LiPo battery 11.1v 

3s 1800mA/h, which give the power for the voltage Regulator step down and the Arduino. For the 

Arduino as a power its doesn't takes 5v its need more than 7v . So, the output battery directly 

connect to the Arduino from bin( Vin and GND). Also, the LiPo battery gives power to the Step 

down 5v,5A. On the one hand, the inputs we have open mv cam the power is delivered to it by 5v 

and the GND. There is communication between the open mv cam and the Arduino calls 𝐼"𝐶.( serial 

clock and serial data). Our target is see through the open mv cam the April tag , currency, and 

person or face.       
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3.3 Block Diagram for the Stick  

 
Figure 3.3: Block Diagram for the Stick 

 
In Figure 3.3, shows the block diagram of the stick. we have two kinds of voltage grater 

one for the normal system 5v, and the other 3.3v  for the vibration motor in Stick. Also, we have 

the LiPo battery that supplies Arduino and step down 5v and 3.3v . For the inputs we have the As 

for the inputs we have Ultra Sonic sensor gives us the distance, the output comes out through the 

signal analog for the Arduino at bin A0, what distinguishes bin A0 is that the bins are digital and 

analog , and these bins gave us sensors in analog signal. after that we have output for the buzzer 

and the BC 337 transistor which acts as a switch ON/OFF for the vibrating motor.   
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Figure 3.4: Overview of the Stick 

 
In Figure 3.4,  the transistor consists of three important things:  

1- Base: used to control the signal ON/OFF . 

2- Collector 

3-  Emitter. 

If the base was high, the current will go from collector to Emitter to motor.( 3.3v will connecting 

with the positive side ( ₊ ) of the motor, and the negative side(-) of motor will connecting with the 

GND ) then the motor will spin. if the base was low, the circuit will closed between 3.3v and the 

positive  ( ₊ ) of  motor , and their place on the Arduino on pin2.   
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3.4 Flowchart for the Cap   

 
Figure 3.5: Flowchart for the Cap 

 

In Figure 3.5, shows the flowchart for the cap. We have three options, april tags, human 

detection and currency detection. The input for the april tag will be the tag itself, then the image 

processor will recognize the image and send signal to play the specific sound track. As for the 

person the same will happen, when human is recognized it will play the resulting soundtrack. Then 

for the money detection, the image processor will detect the key points and play the corresponding 

soundtrack. 
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3.5 Flowchart for the Stick  

 
Figure 3.6: Flowchart for the Stick 

 
In Figure 3.6, shows the flowchart for the stick. First of all we measured different ranges 

of lengths to receive different intensities of vibrations. When the distance is less than 15cm that 

means the object is very close therefore the output of the vibrations must be continuous. Then as 

the distance increases the intensity decreases until we reach 1m which is out of our range, so this 

will result in no vibration at all. 
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3.6 Hardware Components  

3.6.1 Microcontroller   

3.6.1.1 Arduino Micro [13] 

 
       Figure3.7: Arduino Micro [13] 

In Figure3.2, Arduino Micro is the smallest board of the family, easy to integrate it in 

everyday objects to make them interactive. The Micro is based on the ATmega32U4 

microcontroller featuring a built-in USB which makes the Micro recognizable as a mouse or 

keyboard. It is chosen to be used because of its small size with more number of pins and we want 

the most effective, and faster  [13].  
Table 3.1: Tech Spec of Arduino Micro 

Microcontroller  ATmega32U4 

Operating Voltage  5V  

Digital I/O pins  20 

Clock Speed  16MHz  

 

3.6.1.2 Arduino Uno [14] 

 
Figure3.8: Arduino Uno [14] 
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In Figure3.3, Arduino Uno is a microcontroller board based on the ATmega328P 

(datasheet). It has 14 digital input/output pins (of which 6 can be used as PWM outputs), 6 analog 

inputs, a 16 MHz quartz crystal, a USB connection, a power jack, an ICSP header and a reset 

button. It contains everything needed to support the microcontroller; simply connect it to a 

computer with a USB cable or power it with a AC-to-DC adapter or battery. "Uno" means one in 

Italian and was chosen to mark the release of Arduino Software (IDE) 1.0. The Uno board and 

version 1.0 of Arduino Software (IDE) were the reference versions of Arduino, now evolved to 

newer releases. The Uno board is the first in a series of USB Arduino boards, and the reference 

model for the Arduino platform; for an extensive list of current, past or outdated boards see the 

Arduino index of boards. It was not chosen because of its size that is too big for our need [14].  

 
Table 3.2: Tech Spec of Arduino Uno 

Microcontroller  ATmega32U4 

Operating Voltage  5V  

Digital I/O pins  14 

Clock Speed  16MHz  

 

3.6.1.3 Arduino Nano [15] 

 

Figure3.9: Arduino Nano [15] 
In Figure 3.4, The Arduino Nano is a small, complete, and breadboard-friendly board based 

on the ATmega328P (Arduino Nano 3.x). It has more or less the same functionality of the Arduino 

Duemilanove, but in a different package. It lacks only a DC power jack, and works with a Mini-B 

USB cable instead of a standard one. It was not chosen because of its pins that is not enough for 

our usage and project [15].  
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Table 3.3: Tech Spec of Arduino Nano 
Microcontroller  ATmega32U4 

Operating Voltage  5V  

Digital I/O pins  14 

Clock Speed  16MHz  

 

3.6.2 Comparison of the Microcontrollers   

Table 3.4: Comparison of the Microcontrollers  
 
Name  Price  Used  

Arduino Micro  $19.80 Yes  

Arduino Uno  $22.0 No 

Arduino Nano  $22.0 No 

3.6.3 MP3 Player  

3.6.3.1 UART Serial MP3 Music Player [16] 

 
Figure 3.10: UART Serial MP3 Music Player [16] 

 
The module is a kind of simple MP3 player device which is based on a high-quality MP3 

audio chip, as shown in Figure 3.11. It can support 8KHz~48KHz sampling frequency MP3 and 

WAV file formats. There is a TF card socket on board, so you can plug the micro SD card that 

stores audio files. MCU can control the MP3 playback state by sending commands to the module 

via UART port, such as switch songs, change the volume and play mode and so on. You can also 

debug the module via USB to UART module. It is compatible with Arduino/AVR/ARM/PIC. It 

was chosen because of its better use for the project. However, the components are equal to that of 

the Aideepen. However, this has an amplifier which implies the sound to the speaker. [16].  
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Table 3.5: Tech Spec of UART Serial MP3 Music Player 
File Format  MP3, WAV  

Operating Voltage  3.7V-5.25V 

Memory Support MicroSD, Micro SDHC Card 

Frequency   8Hz  

 

3.6.3.2 Aideepen UART Control Serial MP3 [17] 

 
Figure 3.11: Aideenpen UART Control Serial MP3 [17] 

The module is a kind of simple MP3 player device which is based on a high-quality MP3 

audio chip-YX5300, as shown in Figure 3.12. It can support 8k Hz ~ 48k Hz sampling frequency 

MP3 and WAV file formats. There is a TF card socket on board, so you can plug the micro SD 

card that stores audio files. MCU can control the MP3 playback state by sending commands to the 

module via UART port, such as switch songs, change the volume and play mode and so on. It also 

debug the module via USB to UART module. It is compatible with Arduino / AVR / ARM / PIC. 

It was not chosen because of it has only an AUX pin [17].  
Table 3.6: Tech Spec of Aideenpen UART Control Serial MP3 

File Format  MP3, WAV  

Operating Voltage  3.2V-5.2V 

Memory Support MicroSD, Micro SDHC Card 

Frequency   8Hz  
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3.6.3.3 Mini MP3 Player Module [18] 

 
Figure 3.12: Mini MP3 Player Module [18] 

 
DY-SV5W is an intelligent voice module developed by the division independently, as 

shown in Figure 3.13. It integrates I/O subsection triggering, UART serial port control, ONE_line 

single bus serial port control. Onboard 5W Class D amplifier circuit and can directly drive 4ohm 

3~5W speakers. Support UART serial port control voice broadcast function. It can control 

playback, pause, selections, turn up and down volume and other functions, the largest selection of 

65535 songs. The baud rate is 9600 bit/s. Support I/O trigger function, 8bit I/O ports can trigger 8 

music’s or 8 I/O combinations to trigger 255 songs. It was not chosen because of it has a whole 

system with the MP3 Player [18].  

 
Table 3.7: Tech Spec of the Mini MP3 Player Module 

File Format  MP3, WAV  

Operating Voltage  5V 

Memory Support MicroSD, Micro SDHC Card 

Frequency   8Hz  

 

3.6.4 Comparison of the MP3 Player      

Table 3.8: Comparison of the MP3 Player 
Name  Price  Used  

UART Serial MP3 Music 
Player   

$5.06 Yes  

Aideepen UART Control 
Serial MP3 

$7.99 No 

Mini MP3 Player Module    $10.59 No 
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3.6.5 Ultrasonic RangeFinder  

3.6.5.1 MB1010 MaxSonar [19] 

 
Figure 3.13: MB1010 MaxSonar [24] 

 
MB1010, LV-MaxSonar-EZ1, include one-inch resolution, a great blend of sensitivity as 

well as side object rejection, range information from 6 inches to 254 inches, a 20Hz read rate, and 

various output options: pulse-width, analog voltage, and RS232 serial, as shown in Figure 3.14. 

The MB1010 from the LV‑MaxSonar‑EZ line of sensors is a very small, less than one cubic inch, 

ultrasonic sensor component module. This sensor comes with mounting holes provided on the 

circuit board for easy installation in nearly all applications. In addition, the MB1010 learns the 

ringdown pattern when commanded to start ranging. This helps the sensor to learn the environment 

and can help the sensor ignore obstacles that are present at power-up. It was chosen because of its 

wide range to sense objects [19].  

 
Table 3.9: Tech Spec of the MB1010 MaxSonar 

Sensor Output  Analog  Voltage, RS232, Pulse Width  

Operating Voltage  2.5V-5.5V 

Ultrasonic Sensor Distance  42kHz 

Operating Current  2mA 
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3.6.5.2 HC-SR04 Ultrasonic Sensor [20] 

 
Figure 3.14: HC-SR04 Ultrasonic Sensor [20] 

 
The HC-SR04 Ultra01+ Ultrasonic Range Finder provides 2cm - 400cm non-contact 

measurement function, the ranging accuracy can reach to 3mm.  The module includes ultrasonic 

transmitters, receiver and control circuit, as shown in Figure 3.15. It was not chosen because of its 

straight line range, only one small dot. Also, not accurate at all [20].  

 

 
Table 3.10: Tech Spec of the HC-SR04 Ultrasonic 

Power Supply   5VDC  

Effectual Angle   15 Degree  

Ranging Distance  2cm-500cm  

Operating Current  2mA 

 

3.6.5.3 Vex Ultrasonic RangeFinder [21]  

 
Figure 3.15: Vex Ultrasonic RangeFinder [21] 

 
An ultrasonic range finder sensor enables a robot to detect obstacles in its path by utilizing 

the propagation of high-frequency sound waves, as shown in Figure 3.16. The sensor emits a 
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40kHz sound wave, which bounces off a reflective surface and returns to the sensor. Then, using 

the amount of time it takes for the wave to return to the sensor, the distance to the object can be 

computed. To increase the sensing range, the sensor can be mounted to a servo to allow it to rotate. 

Unlike the bumper switch and limit switch that alert you when they have been hit, the ultrasonic 

range finder sensor can alert you to an obstacle in the path of the robot prior to hitting it. This can 

allow you time to safely navigate around obstacles. It was not chosen because of its similar to the 

HC-SR04 but different company [21] . 

 
Table 3.11: Tech Spec of the Vex Ultrasonic RangeFinder 

Power Supply   5VDC  

Frequency    40KHz   

Ranging Distance  3cm-3m  

Operating Current  N/A 

 

3.6.6 Comparison of the Ultrasonic RangeFinder       

Table 3.12: Comparison of the Ultrasonic RangeFinder 
Name  Price  Used  

MB1010 MaxSonar    $29.95 Yes  

HC-SR04 Ultrasonic Sensor  $4.77 No 

Vex Ultrasonic RangeFinder    $32.99 No 

 

3.6.7 Voltage Regulator  

3.6.7.1 Stepdown Voltage Regulator [22] 

 
Figure 3.16: Stepdown Voltage Regulator [22] 

 
This small synchronous switching step-down (or buck) regulator takes an input voltage of 

up to 50 V and efficiently reduces it to 5 V, as shown in Figure 3.17. The board measures only 
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0.7″ × 0.8″ yet delivers typical maximum continuous output currents between 2.5 A and 4 A, 

depending on the input voltage, which makes it well suited for powering moderate loads like 

sensors or small motors. An optional enable input can be used to put the regulator in a low-power 

state with a current draw of 10 µA to 20 µA per volt on VIN. The regulator also features reverse 

voltage protection and a power-good output that indicates when the regulator cannot adequately 

maintain the output voltage. The pins have a 0.1″ spacing, making this board compatible with 

standard solderless breadboards. It was chosen because of its smaller size, fixed variables and 

doesn’t heat up [22].  
Table 3.13: Tech Spec of the Stepdown Voltage Regulator 

Operating Voltage    5V 

Weight  3.3g  

Ranging Distance  N/A  

Operating Current  3.2A 

 

3.6.7.2 Mini Adjustable Stepdown Voltage Regulator [23] 

 
Figure 3.17: Mini Adjustable Stepdown Voltage Regulator [28] 

 
This DC-DC step-down voltage regulator board has LM2596, a step-down switching 

regulator, on it. The regulator can pass through current up to 3A on itself. It's input voltage range 

is 4-35V and you can get an output voltage adjustable between 1.25-30V via the trimpot on the 

board. You can use this voltage regulator board in hobby and robotic projects. When using this 

board, the input voltage always must be higher than output voltage. IN+ is positive voltage input, 

IN- is GND input, OUT+ is positive voltage output, OUT- is GND output. It was not chosen 

because of its big size, heats up and has linear voltage regulator and have to readjust the voltage 

uses. Also, very old technology [23].  
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Table 3.14: Tech Spec of the Mini Adjustable Stepdown Voltage Regulator 
Power Supply   3.3V 

Frequency    150kHz   

Ranging Distance  N/A  

Operating Current  3A 

 

3.6.7.3 Stepdown Converter Voltage Regulator [24] 

 
Figure 3.18: Stepdown Converter Voltage Regulator [29] 

 
This is a mini LDO step-down power module based on AMS1117-5.0 and AMS1117-3.3, 

and it output fixed 5V / 3.3V, as shown in Figure 3.19. It is small size, light weight, especially for 

model airplanes, smart car, DIY and other items, PCB experiment board project design, breadboard 

project design. It was not chosen because it was not available in the market [24].  

 
Table 3.15: Tech Spec of the Stepdown Converter Voltage Regulator 

Power Supply   5V 

Frequency    N/A 

Ranging Distance  N/A 

Operating Current  500mA 
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3.6.8 Comparison of the Voltage Regulator  
 

Table 3.16: Comparison of the Voltage Regulator 
Name  Price  Used  

Stepdown Voltage Regulator     $11.95 Yes  

Mini Adjustable Stepdown 
Voltage Regulator 

$0.67 No 

Stepdown Converter Voltage 

Regulator 

$1.47 No 

 
 

3.6.9 Vibration Motor  

3.6.9.1 Shaftless Vibration Motor [25]  

 
Figure 3.19: Shaftless Vibration Motor [25] 

 
This shaftless vibration motor is fully-enclosed with no exposed moving parts. Its small 

size (10 mm diameter, 2.0 mm height) and shaftless design mean you can mount it on a PCB or 

even place it in a pocket to add quiet, haptic feedback to your project. The motor has a 3M adhesive 

backing on it for easy mounting and 1.5" leads for making quick connections. Polarity is not 

important; the motor can run CW or CCW. It was chosen because of it doesn’t has a module [25].  

 
Table 3.17: Tech Spec of the Shaftless Vibration Motor 

Operating Voltage    2.5V-3.5V 

Size   10.0x2.0mm  

Weight   0.8g  

Operating Current  60mA 
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3.6.9.2 Vibration Motor Module [26] 

 
Figure 3.20: Vibration Motor Module [26] 

This is a mini vibration motor suitable as a non-audible indicator. When the input is HIGH, 

the motor will vibrate just like your cell phone on silent mode. It was not chosen because of its 

shiftless. However, has module that will take space vibration sensor adjustable. We do not need a 

sensor [26].  

 
Table 3.18: Tech Spec of the Vibration Motor Module 

Power Supply   5V 

Insulation Resistance    10Mohm  

Rated Current Speed   9000RPM 

Operating Current  90mA 

 

3.6.9.3 Vibration Sensor Adjustable [27] 

 
Figure 3.21: Vibration Sensor Adjustable [27] 

 
Main chip: LM393, vibration probe working voltage: DC 3-5V Main features:1. with signal 

output indicator;2. with analog output and TTL level signal output;3. high level is for valid signal 

output, indicator light is off;4. adjustable sensitivity (fine adjustment);5. wide range of vibration 



47 
 

detection, non-directional;6. with mounting holes, flexible and convenient installation of 

hardware. Application: used in burglar alarm, electronic lock, mechanical equipment vibration 

detection, vibration detecting occasions such as bull 's-eye count in the shooting range test, as 

shown in Figure 3.20. It was not chosen because of  we don’t need a sensor [27].  

 
Table 3.19: Tech Spec of the Vibration Sensor Adjustable 

Power Supply   3-5V 

Size  45x10x15mm 

Main Chip   Vibrating Probe  

Operating Current  N/A 

 

3.6.10 Comparison of the Vibration Motor       

Table 3.20: Comparison of the Comparison of the Vibration Motor 
Name  Price  Used  

Shaftless Vibration Motor $11.95 Yes  

Vibration Motor Module $1.25 No 

Vibration Sensor Adjustable $7.75 No 

 

3.6.11 Camera Module System  

3.6.11.1 OpenMV Cam H7 [28] 

 
Figure 3.22: OpenMV Cam H7 [28] 

 



48 
 

The OpenMV Cam is a small, low power, microcontroller board which allows you to easily 

implement applications using machine vision in the real-world. You program the OpenMV Cam 

in high level Python scripts (courtesy of the MicroPython Operating System) instead of C/C++. 

This makes it easier to deal with the complex outputs of machine vision algorithms and working 

with high level data structures. But, you still have total control over your OpenMV Cam and its 

I/O pins in Python. You can easily trigger taking pictures and video on external events or execute 

machine vision algorithms to figure out how to control your I/O pins. It was chosen because of its 

best resolution quality, smarter and has key points, image processing is very easy to do with writing 

of codes, has many libraries [28].  

 

 

 
Table 3.21: Tech Spec of the OpenMV Cam H7 

Power Supply   5V 

Image  640x480 

I/O Pins    3  

Speed   12Mbs  

 

3.6.11.2 OpenMV Cam M4 [29] 

 
Figure 3.23: OpenMV Cam M4 [29] 
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The OpenMV Cam is a small, low power, microcontroller board which allows you to easily 

implement applications using machine vision in the real-world, as shown in Figure 3.24. You 

program the OpenMV Cam in high level Python scripts (courtesy of the MicroPython Operating 

System) instead of C/C++. This makes it easier to deal with the complex outputs of machine vision 

algorithms and working with high level data structures. But, you still have total control over your 

OpenMV Cam and its I/O pins in Python. You can easily trigger taking pictures and video on 

external events or execute machine vision algorithms to figure out how to control your I/O pins. It 

was not chosen because of its older, and has less options and not as updated as the H7 [29].  

 
Table 3.22: Tech Spec of the OpenMV Cam M4 

Power Supply   5V 

Image  640x480 

I/O Pins    9 

Speed   12Mbs  

 

3.6.11.3 Pixy2 CMUCam5 Image Sensor [30] 

 
Figure 3.24: Pixy2 CMUCam5 Image Sensor [30] 

 
The Pixy2 CMUcam5 is smaller, faster and more capable than the original Pixy, as shown 

in Figure 3.21. Like its predecessor, the Pixy2 can learn to detect objects that you teach it, just by 

pressing a button. Additionally, the Pixy2 has new algorithms that detect and track lines for use 

with line-following robots. With these new algorithms, you can detect intersections and “road 
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signs” as well. The road signs can tell your robot what to do, such as turn left, turn right, slow 

down, etc. The best part is that the Pixy2 does all of this at 60 frames-per-second. The Pixy2 uses 

a color-based filtering algorithm to detect objects. Color-based filtering methods are popular 

because they are fast, efficient, and relatively robust. Pixy2 calculates hue and saturation of each 

RGB pixel from the image sensor and uses these as the primary filtering parameters. The hue of 

an object remains largely unchanged with changes in lighting and exposure. Changes in lighting 

and exposure can have a frustrating effect on color filtering algorithms, causing them to break. 

Pixy2’s filtering algorithm is robust when it comes to lighting and exposure changes. It was not 

chosen but of it was our first option but doesn’t have image processing for the shapes and points, 

only detects color. It was [30].  

 

3.6.12 Comparison of the Camera Module System 

Table 3.23: Comparison of the Camera Module System 
Name  Price  Used  

OpenMV Cam H7 $65.0 Yes  

OpenMV Cam M4 $100 No 

Pixy2 CMUCam5  $74.75  No 

 

3.6.13 Amplifier Transistor  

3.6.13.1 NPN Amplifier Transistor [31] 

 
Figure 3.25: NPN Electronic Switch [36] 
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A transistor acts as an amplifier by raising the strength of a weak signal, as shown in Figure 

3.26. The DC bias voltage applied to the emitter base junction, makes it remain in forward biased 

condition. Thus a small input voltage results in a large output voltage, which shows that the 

transistor works as an amplifier. It was chosen because of it’s the only one available  [31].  

 
Table 3.24: Tech Spec of the NPN Electronic Switch 

Power Supply   5V 

Image  640x480 

I/O Pins    9 

Speed   12Mbs  

Price  $0.35 

 

3.6.14 Power Supply  

3.6.14.1 LiPo Battery 1300mAh [32] 

 
Figure 3.26: LiPo Battery 1300mAh [32] 

 
Lithium Polymer batteries (henceforth referred to as “LiPo” batteries), are a type of battery 

now used in many consumer electronics devices. They have been gaining in popularity in the radio 

control industry over the last few years, and are now the most popular choice for anyone looking 

for long run times and high power. LiPo batteries offer a wide array of benefits, but each user must 

decide if the benefits outweigh the drawbacks. It was chosen because of its only one available with 

this voltage and size [32].  
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3.6.14.2 LiPo Battery 2200mAh  

 
Figure 3.27: LiPo Battery 2200mAh [32] 

 
Lithium Polymer batteries (henceforth referred to as “LiPo” batteries), are a type of battery 

now used in many consumer electronics devices. They have been gaining in popularity in the radio 

control industry over the last few years, and are now the most popular choice for anyone looking 

for long run times and high power. LiPo batteries offer a wide array of benefits, but each user must 

decide if the benefits outweigh the drawbacks. It was chosen because of its only one available with 

this voltage and size [32].  

3.6.15 Comparison of the Power Supply   

Table 3.25: Comparison of the Power Supply  
Name  Price  Used  

LiPo Battery 1500mAh  
 

$64.0 Yes  

LiPo Battery 2200mAh  
 

$64.0 Yes 

 

3.7 Software  

3.7.1 Microcontroller Programming Tool  

3.7.1.1 Arduino IDE [33] 

 

 
Figure 3.28: Arduino IDE [33] 
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       The open-source Arduino Software (IDE) makes it easy to write code and upload it to the 

board. It runs on Windows, Mac OS X, and Linux. The environment is written in Java and based 

on Processing and other open-source software [33]. 

 
Table 3.26: Tech Spec of the Arduino IDE 

Operating System    Windows, Mac OS X, Linux, Portable IDE 

Programming Language  C, C++  

Subscription  None  

 

3.7.1.2 Visual Studio [34] 

 

 
Figure3.29: Visual Studio [34] 

 
Microsoft Visual Studio is an integrated development environment (IDE) from Microsoft. It is 

used to develop computer programs for Microsoft Windows, as well as web sites, web apps, web 

services and mobile apps. Visual Studio uses Microsoft software development platforms such 

as Windows API, Windows Forms, Windows Presentation Foundation, Windows Store and Microsoft 

Silverlight. It can produce both native code and code. Visual Studio includes a code 

editor supporting IntelliSense (the code completion component) as well as code refactoring. The 

integrated debuggerworks both as a source-level debugger and a machine-level debugger. Other built-

in tools include a code profiler, forms designer for  building GUI applications, web 

designer, class designer, and database schema designer. It accepts plug-ins that enhance the 

functionality at almost every level—including adding support for source control systems 

(like Subversion) and adding new toolsets like editors and visual designers for domain-specific 
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languages or toolsets for other aspects of the software development lifecycle (like the Team 

Foundation Server client: Team Explorer). Visual Studio supports different programming 

languages and allows the code editor and debugger to support (to varying degrees) nearly any 

programming language, provided a language-specific service exists. Built-in languages 

include C,C++ and C++/CLI (via Visual C++), VB.NET (via Visual Basic .NET), C# (via Visual 

C#), F# (as of Visual Studio 2010) and TypeScript (as of Visual Studio 2013 Update 2). Support for 

other languages such as Python,Ruby, Node.js, and Mamong others is available via language services 

installed separately. It also supports XML/XSLT, HTML/XHTML, JavaScript and CSS. Java (and J#) 

were supported in the past. Microsoft provides a free version of Visual Studio called the Community 

edition that supports plugins and is available at no cost [34]. 

Table 3.27: Tech Spec of Visual Studio 
Operating System    Windows, Mac OS X, Linux  

Programming Language  HTML, CSS, JavaScript, Python, C#  

Subscription  None  
 

3.7.1.3 Unity [35]  

 
Figure3.30: Unity [35] 

 
Unity provides building tools, frameworks and test suites for both end-users and corporate 

partners. Our team consists of scores of creative and dedicated testers and developers working 

together to ensure Unity “just works” for everyone. Our work never stops. Due to the breadth of 

platform support and tools available with the Unity engine, we are constantly working to improve 

quality and stability of the product. And we would be unable to achieve such high standards 

without the feedback from our Community [35].  
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Table 3.28: Tech Spec of the Unity 
Operating System    Windows, Mac OS X  

Programming Language  JavaScript, C#, UnityScript   

Subscription  Monthly  

 

3.7.2 Comparison of the Microcontroller Programming Tool    

Table 3.29: Comparison of the Microcontroller Programming Tool  
Name  Price  Used  

Arduino IDE 
 

$0.00 Yes  

Visual Studio  
 

$0.00 No 

Unity  $125/month  No 

 

3.7.3 Programming tool  

3.7.3.1 OpenMV [36] 

 
Figure 3.31: OpenMV [40] 

 
OpenMV IDE is the premier integrated development environment for use with your 

OpenMV Cam. It features a powerful text editor, debug terminal, and frame buffer viewer w/ a 

histogram display. OpenMV IDE makes it easy to program your OpenMV Cam. It was chosen 

because of its wide variety of libraries.  [36].  

 
Table 3.30:Tech Spec of the OpenMV 

Operating System    Windows, Mac OS X, Ubuntu  

Programming Language  C++, Python, Java, Matlab    

Subscription  None  
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3.7.3.2 Visual Basic [37] 

 

Figure3.32: Visual Basic [37] 
 
Visual Basic (VB) is a programming environment from Microsoft in which a programmer uses a 

graphical user interface (GUI) to choose and modify preselected sections of code written in the 

BASIC programming language. Since Visual Basic is easy to learn and fast to write code with, it's 

sometimes used to prototype an application that will later be written in a more difficult but efficient 

language. Visual Basic is also widely used to write working programs. Microsoft says that there 

are at least 3 million developers using Visual Basic. It was not chosen because of it has nothing to 

do with our project  [37].  

 
Table 3.31: Tech Spec of the Visual Basic 

Operating System    Windows 

Programming Language  HTML, C, C++,CSS, XML      

Subscription  None  
 

3.7.3.3 .Net Frame [38] 

 

Figure3.33: .Net Frame [17] 
 

In Figure3.6, .NET Framework is a software framework developed by Microsoft that runs 

primarily on Microsoft Windows. It includes a large class library named as Framework Class 

Library and provides language interoperability across several programming languages. It was not 

chosen because of it has nothing to do with our project [38].  
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Table 3.32: Tech Spec of the Net Frame 

Operating System    Windows  

Programming Language  C#, Java     

Subscription  None  

 

3.7.4 Comparison of the Developing tool  

Table 3.33: Comparison of the Programming tool 
 
Name  Price  Used  

OpenMV 
 

$0.00 Yes  

Visual Studio  
 

$0.00 No 

Net Frame  $0.00 No 

 

3.8 Total Budget  

In Table 3.42, shows the total budget of all the components that were mentioned earlier 

and purchased.  

 
Table 3.34: Total Budget 

No. Name  Quantity Price 
1 Arduino Micro  2 $19.80 
4 UART Serial MP3 Music Player  1 $5.06 
5 MB1010 MaxSonar  1 $29.95 
6 Stepdown Voltage Regulator  3 $11.95 
7 Shaftless Vibration Motor  1 $11.95 
8 OpenMV Cam H7 1 $65.00 
10 NPN Amplifier Transistor  1 $00.35 
11 LiPo Battery 1300mAh  1 $65.00 
12 LiPo Battery 2200mAh 1 $64.00 
- Shipping Cost  - $136.0 
- Fabrication Cost  - $136.0 

Total  $747.76 
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3.9 Conclusion  

To sum up this chapter, there are several requirements in order to build the complete system 

of the My Assist to achieve the required goals and objectives as mentioned in the first chapter. In 

this chapter, there are several components that can be used, and its alternatives are mentioned as 

well as for the software program that has been used.  
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4. CHAPTER 4: IMPLEMENTATION 

This section of the report briefly explains the implementation of the hardware and software 

of the system that has been discussed and purchased in the previous chapter. The software 

components were tested and programmed to produce the required objectives and goals of the My 

Assist project. 

4.1 Algorithm  

4.1.1 Key Points  

Image matching is a very important technique in image processing. It has been widely used 

for object recognition and tracking, image retrieval, three-dimensional vision, change detection, 

aircraft position estimation, and multi-image registration. Based on the requirements of matching 

algorithm for craft navigation, such as speed, accuracy and adaptability, a fast key point image 

matching method is investigated and developed. The main research tasks includes: (1) Developing 

an improved celerity key point detection approach using self-adapting threshold of Features from 

Accelerated Segment Test (FAST). A method of calculating self-adapting threshold was 

introduced for images with different contrast. Hessian matrix was adopted to eliminate insecure 

edge points in order to obtain key points with higher stability. This approach in detecting key 

points has characteristics of small amount of computation, high positioning accuracy and strong 

anti-noise ability; (2) PCA-SIFT is utilized to describe key point. 128 dimensional vector are 

formed based on the SIFT method for the key points extracted. A low dimensional feature space 

was established by eigenvectors of all the key points, and each eigenvector was projected onto the 

feature space to form a low dimensional eigenvector. These key points were re-described by 

dimension-reduced eigenvectors. After reducing the dimension by the PCA, the descriptor was 

reduced to 20 dimensions from the original 128. This method can reduce dimensions of searching 

approximately near neighbors thereby increasing overall speed; (3) Distance ratio between the 

nearest neighbour and second nearest neighbour searching is regarded as the measurement 

criterion for initial matching points from which the original point pairs matched are obtained. 

Based on the analysis of the common methods (e.g. RANSAC (random sample consensus) and 

Hough transform cluster) used for elimination false matching point pairs, a heuristic local 

geometric restriction strategy is adopted to discard false matched point pairs further; and (4) Affine 
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transformation model is introduced to correct coordinate difference between real-time image and 

reference image. This resulted in the matching of the two images. SPOT5 Remote sensing images 

captured at different date and airborne images captured with different flight attitude were used to 

test the performance of the method from matching accuracy, operation time and ability to 

overcome rotation. Results show the effectiveness of the approach [39]. 

4.2 Hardware Implementation 

4.2.1 MP3 Player   

 
Figure 4.1: Connection of the MP3 Player  

 
In Figure 4.1, shows the connection of the MP3 player. The audio files are stored on a 

micro SD card that plugs into a TF card socket on the back of the board. The MCU controls the 

MP3 playback by sending serial commands to the module via the UART port. 
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4.2.2 Battery  

 
Figure 4.2:  Connection of the Battery 

 
In Figure 4.2, shows the usage of battery it makes your Arduino projects portable by using 

a battery for power. 
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4.2.3 Ultrasonic Sensor  

 
 
 

 
Figure 4.3: Connection of the Ultrasonic Sensor  

 
In Figure 4.3, shows the connection of the Ultrasonic Sensor. The Ultrasonic sensor uses 

sonar to determine distance to an object like bats do. It offers excellent non-contact range detection. 

It comes complete with ultrasonic transmitter and receiver modules. 
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4.3 Software Implementation 

4.3.1 April Tag  

 
Figure 4.4: Software Implementation of April Tag 

 
In Figure 4.5, shows the software implementation of the April Tag. At the beginning we 

have import the library that we need. Then we initialized the camera by resetting the sensor at the 

beginning then set format of it ( pixel format, frame size, frame speed). After that we initialized 

“tag_families= image.TAG36H11” it’s one of the four family types of April Tags and it’s the most 

sufficient one and more user friendly. We have a function that will return any family if it was 

found. There will be a while loop that will take a snapshot every loop to and it compare it with the 

family tag in the SD card also, it draw a rectangle and a cross on the screen. Finally, it will print 

the tag family name. 
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4.3.2 Money Recognition  

 
Figure 4.5: Software Implementation of Money Recognition  

 
In Figure 4.6, shows the implementation of the Money Recognition. It’s mainly relay on 

key point. At the beginning we have to import the libraries. Then reset the sensor the initialized 

the sensor to set the pixel to the same value as the camera and use the gray scale. We have a 

function to initialize all the currency images and take a snapshot to set it to img ( img= 

sensor.snapshot() ). After that, there a while loop that will take a snapshot every loop and then 

compare it the image the currencies we have if the it has more than 10 key points in common it 

will make it as match, and print the currency with the fps ( number of frames per second ).   

 

4.4 Conclusion  

In conclusion, chapter four focused on the implementation of My Assist system that 

includes the software and hardware implementations has been covered along with codes and 

flowcharts.  
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5. CHAPTER 5: EVALUATION 

In the evaluation chapter it mainly emphases on evaluating the project in the bigger picture. 

This chapter includes the impact of My Assist system in different contexts. Furthermore, this 

chapter includes a survey that helped in evaluating and assessing the project.  

5.1 Environmental Impact  

For My Assist will not harm the environment where the process of the system will take 

minimal time to get the required data. Also, the system will take minimal time to get the required 

and necessary data. Moreover, all the used components will consume rechargeable batteries that 

has less effect on the environment.  

5.2 Economic Impact 

My Assist will save money and expenses because it will aid and help the people who are 

in visually impaired and have issues with visionary and allowing them to save money and investing 

in something more useful than having a multiple device. In addition, My Assist system is offered 

in a reasonable price where also the money will be donated to visually impaired communities and 

associations.  

5.3 Ethical Impact  

For all projects, including My Assist it must be designed and intended to have ethical 

impacts as a system for the user. The system in general should follow the standard and known 

safety regulations. My Assist project is designed to help people who are in need and willing to 

read while they are visually impaired. We as a team insure that the system will help and ease their 

life for the better outcome.  

 

5.4 Social Impact  

My Assist will help blind people to read on their own with this portable system that will 

reduce any embarrassments or discomforts of their disability. Therefore, visually impaired people 

will socialize and live their lives freely with less worries and concerns. My Assist as a system will 

give all users the ability to feel and be more confident in their living environment.  
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5.5 IEEE Code of Ethics [40] 

for the ethics of the project of My Assist it is very important to set moral and values that will 

control and conduct any group project based on honesty and ethnicity of the work. As My Assist 

project is fully intended for donation wise, the overall system is important thing to take under 

consideration to meet the main objectives of the project. In the following is the condition of IEEE 

code of ethics [40] 

 
In recognition of the importance of our technologies in affecting the quality of life throughout 

the world, and in accepting a personal obligation to our profession, its members, and the 

communities we serve, do hereby commit ourselves to the highest ethical and professional conduct 

and agree [40]: 

1. to hold paramount the safety, health, and welfare of the public, to strive to comply with 

ethical design and sustainable development practices, and to disclose promptly factors that 

might endanger the public or the environment; 

2. to avoid real or perceived conflicts of interest whenever possible, and to disclose them to 

affected parties when they do exist; 

3. to be honest and realistic in stating claims or estimates based on available data;   

4. to reject bribery in all its forms;   

5. to improve the understanding by individuals and society of the capabilities and societal 

implications of conventional and emerging technologies, including intelligent systems;   

6. to maintain and improve our technical competence and to undertake technological tasks for 

others only if qualified by training or experience, or after full disclosure of pertinent 

limitations;   

7. to seek, accept, and offer honest criticism of technical work, to acknowledge and correct 

errors, and to credit properly the contributions of others;   

8. to treat fairly all persons and to not engage in acts of discrimination based on race, religion, 

gender, disability, age, national origin, sexual orientation, gender identity, or gender 

expression; 

9. to avoid injuring others, their property, reputation, or employment by false or malicious 

action;   



69 
 

10. To assist colleagues and co-workers in their professional development and to support them 

in following this code of ethics. 

5.6 Online Survey  
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Figure5.1: Survey Results 

 

In Figure5.1 shows that out of 100 people of different age ranges only 26% knew a blind 

person. However, 95% of them wanted to help make a change to make a blind person’s life easier. 

From the survey we conducted, 85% have never heard of an app specifically made for blind people, 

which gives us the upper hand. Within our survey, we mentioned a few of the features we will 

include in the app to see whether the crowd think its useful or not. The first feature was mentioned 

was face recognition, where the app will tell the blind person who is in front of them and 91% 

thought it was a good feature. Then the second feature we mentioned was money recognition, this 

is similar to the face recognition but with money; informing the blind person the currency in his 

or her hand. Money recognition got 88% approval. Lastly, we mentioned the navigation and 

location tracking. This feature will tell the blind person and their guardian where they currently 

are, 92% thought this would be helpful. We then asked the people if we should add an emergency 

feature and almost 100% wanted us too. We asked the people what other thing they would suggest 
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us to add; a few of their responses were related to medical status for example, tell them if they 

have an appointment with the doctor, like a reminder for them because they might not be able to 

keep track with every appointment. Another suggestion was Traffic light recognition Just in case,  

they were crossing the street. Overall, 93% would recommend this app to a blind person or their 

guardian and almost 100% agree that the features in this project will be useful. 

5.7 Conclusion  

To conclude, this chapter focuses on evaluation of the project that includes My Assist 

project in different terms such as on the economic, environment, marketing and so on. 

Additionally, a survey sample of 100 people from Kuwait had been taken and engaged regarding 

their opinion on the project as in bigger picture once its fully implemented.  
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6. CHAPTER 6: CONCLUSION AND FUTURE WORK 

In chapter 6 of the report it evolves about the progress of the project in both phases and 

parts of the capstone design for 475 and 480. Moreover, this chapter includes the future plan that 

will be highly considered and implemented in capstone II.   

6.1 Conclusion 

For capstone I, the first part of the project which includes 6 different chapters as well as 

assembling a demo part of the system. At the very first start of capstone I was doing research and 

finding articles or journals to broaden our knowledge and information of the system that we are 

going to build. Afterwards, decision on purchasing the right components and doing the overall 

design. Later, comes the implementation part with minority of testing. This first capstone report 

also includes a survey to know people’s opinions and suggestions of the project as a whole.  

6.2 Project Progress  

6.2.1 Gantt Chart of Capstone 1  

In Figure6.2, shows the project progress and timeline of Capstone Design Project Schedule 

480, that includes the progress and tasks and its duration.  

 

 
Figure6.1: Gantt Chart of Capstone 1 
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6.2.2 Gantt Chart of Capstone 2   

In Figure6.2, shows the project progress and timeline of Capstone Design Project Schedule 

480, that includes the progress and tasks and its duration.  

 
 

 
Figure6.2: Gantt Chart of Capstone 2 

 

6.3 Future Work  

For main aim and purpose for the My Assist project is to fully implement the whole system 

altogether and try to combine the purchased materials and components together. In general, the 

system of My Assist needs to focus on resizing the device to make it portable in a size of a smart 

device and to be easily carried by the visually impaired user. As well as, adding a GPS to allow 

family and other close members to track the user of the My Assist system.  
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6.4 Final Comment  

For the final comment as a team for this project My Assist, the team is grateful for such an 

experience and learning new things and working as a team. While the team had faced some 

obstacles in each of the chapters however it was manageable with different and multiple trials. 

Overall, as an experience all team members are happy and glad that we made it through as a team 

and worked hard for it.  
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APPENDIX A 

April Tag 
import sensor, image, time, math 
 
sensor.reset() 
sensor.set_pixformat(sensor.RGB565) 
sensor.set_framesize(sensor.QQVGA) 
sensor.skip_frames(time = 2000) 
sensor.set_auto_gain(False) 
sensor.set_auto_whitebal(False) 
clock = time.clock() 
 
 
tag_families = 0 
 
tag_families |= image.TAG36H11 
 
 
def family_name(tag): 
    if(tag.family() == image.TAG16H5): 
        return "TAG16H5" 
    if(tag.family() == image.TAG25H7): 
        return "TAG25H7" 
    if(tag.family() == image.TAG25H9): 
        return "TAG25H9" 
    if(tag.family() == image.TAG36H10): 
        return "TAG36H10" 
    if(tag.family() == image.TAG36H11): 
        return "TAG36H11" 
    if(tag.family() == image.ARTOOLKIT): 
        return "ARTOOLKIT" 
 
while(True): 
    clock.tick() 
    img = sensor.snapshot() 
    for tag in img.find_apriltags(families=tag_families): 
        img.draw_rectangle(tag.rect(), color = (255, 0, 0)) 
        img.draw_cross(tag.cx(), tag.cy(), color = (0, 255, 0)) 
        print_args = (family_name(tag), tag.id(), (180 * tag.rotation()) / math.pi) 
        print("Tag Family %s, Tag ID %d, rotation %f (degrees)" % print_args) 
    print(clock.fps()) 
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APPENDIX B 

# Object tracking with keypoints example. 
# Show the camera an object and then run the script. A set of keypoints will be extracted 
# once and then tracked in the following frames. If you want a new set of keypoints re-run 
# the script. NOTE: see the docs for arguments to tune find_keypoints and match_keypoints. 
import sensor, time, image 
 
# Reset sensor 
sensor.reset() 
 
# Sensor settings 
sensor.set_contrast(3) 
sensor.set_gainceiling(16) 
sensor.set_framesize(sensor.VGA) 
sensor.set_windowing((320, 240)) 
sensor.set_pixformat(sensor.GRAYSCALE) 
 
sensor.skip_frames(time = 2000) 
sensor.set_auto_gain(False, value=100) 
 
def draw_keypoints(img, kpts): 
    if kpts: 
        print(kpts) 
        img.draw_keypoints(kpts) 
        img = sensor.snapshot() 
        time.sleep(1000) 
 
#kpts1 = None 
#kpts3 = None 
#kpts4 = None 
# NOTE: uncomment to load a keypoints descriptor from file 
kpts1 = image.load_descriptor("/oneKd.orb") 
img = sensor.snapshot() 
kpts3 = image.load_descriptor("/fiveKd.orb") 
img = sensor.snapshot() 
kpts4 = image.load_descriptor("/20KD.orb") 
img = sensor.snapshot() 
clock = time.clock() 
while (True): 
    clock.tick() 
    img = sensor.snapshot() 
    if (kpts1 == None): 
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        # NOTE: By default find_keypoints returns multi-scale keypoints extracted from an image 
pyramid. 
        kpts1 = img.find_keypoints(max_keypoints=150, threshold=10, scale_factor=1.2) 
        draw_keypoints(img, kpts1) 
    else: 
        # NOTE: When extracting keypoints to match the first descriptor, we use normalized=True 
to extract 
        # keypoints from the first scale only, which will match one of the scales in the first 
descriptor. 
        kpts2 = img.find_keypoints(max_keypoints=150, threshold=10, normalized=True) 
        if (kpts2): 
            match1 = image.match_descriptor(kpts1, kpts2, threshold=85) 
            match2 = image.match_descriptor(kpts3, kpts2, threshold=85) 
            match3 = image.match_descriptor(kpts4, kpts2, threshold=85) 
            if (match1.count()>10): 
                # If we have at least n "good matches" 
                # Draw bounding rectangle and cross. 
                img.draw_rectangle(match1.rect()) 
                img.draw_cross(match1.cx(), match1.cy(), size=10) 
                print(kpts2, "matched:%d dt:%d"%(match1.count(), match1.theta()),"oneKd") 
            if (match2.count()>10): 
                # If we have at least n "good matches" 
                # Draw bounding rectangle and cross. 
                img.draw_rectangle(match2.rect()) 
                img.draw_cross(match2.cx(), match2.cy(), size=10) 
                print(kpts2, "matched:%d dt:%d"%(match2.count(), match2.theta()),"fiveKd") 
            if (match3.count()>10): 
                # If we have at least n "good matches" 
                # Draw bounding rectangle and cross. 
                img.draw_rectangle(match3.rect()) 
                img.draw_cross(match3.cx(), match3.cy(), size=10) 
                print(kpts2, "matched:%d dt:%d"%(match3.count(), match3.theta()),"twentyKd") 
 
    # Draw FPS 
    img.draw_string(0, 0, "FPS:%.2f"%(clock.fps())) 
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APPENDIX C 
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