@ BUSITEMA
UNIVERSITY

FACULTY OF ENGINERING

www busitema.ac.ug

DEPARTMENT OF COMPUTER ENGINEERING

FINAL YEAR PROJECT REPORT

AUTOMATED SHOPPING TROLLEY FOR THE SUPERMARKT

BY

LUKAKAMWA SALEH

REGNO: BU/UP/2016/367

lukakamwasaleh@gmail.com

Tel No: 0775727000/0707362214
SUPERVISOR: Mr. ALUNYU ANDREW
A Project Report Submitted to the Department of Computer Engineering in

Partial Fulfillment of the Requirements for the Award of a Bachelor’s Degree in
Computer Engineering




DECLARATION

I, LUKAKAMWA SALEH Reg. No BU/UP/2017/367 hereby declare that this project report is my
original work except for citations made and has never been published/submitted to any other university or
institution of higher learning for any academic award.

Sign ‘&' T s S

..................................................................

£ 109 o



DEDICATION

1 dedicate this report to my beloved parents Mr. Kanakulya Yusufu and Ms. Namuwase Anina, My sister
Mutesi Shalifa, Nakaziba Jaliya, My brothers Basutaine Bashiri and Mususwa ArajabuMy supervisor Mr.
Alunyu Andrew, Lecturers for Computer Engineering Department and to the almighty God.




ACKNOWLEDGEMENT

I thank the almighty God for life, knowledge and wisdom that helped me through this project proposal
writing and research. Furthermore; I give some extra credit to-my colleagues for their support through group
discussions, my _supérvisor, Mr. Alunyu Andrew and the Department of Computer Enginecring at large for
the guidance and insight into concepts of research and project management as well as technical knowledge

applicable in the des’ign.of the system.

jii



APPROVAL
This is to certify that the proj'ect titled “Auntomated Shopping. Trolley for the Supermarket” is being been

done unider my guidance and is now ready for examination.

Mr. Alunyu Andrew

Department of Computer Engineering.

v




LIST OF ACRONYMS

IDE: Integrated Development Environment
LAN: Local Areéa Network

MAN: Metropolitan Area Network

WAN: Wide Area Network

LED: Light Emitting Diode

PCB: Printed Circuit Board

IDE: [Iniegrated Development Environment
SQL: Structured Query Language




LIST OF FIGURES

Figure 1 shows an Arduino Mega board

........................................................................................................ 5
Figure 2 shows an Ultrasonic sensor......... eetietetaeeeraseitesssatensanasaareateatensenmnageantssessemenrn eeevevenaeeeaeanneas reeeeeane 5
Figure 3: Supermarket rolled trolley ........ccouviiceicrnnes SO SO irurasmeerenesenssenesisrensD
Figure 4: Shopping DaSKEL . .o e et cenreere e ses s r st seaastatbeassasessosesssssgosansansesesastarsrasessreasassessen 6

vi




Table of Contents

DECLARATION I
DEDICATION Bi]
ACKNOWLEDGEMENT 11l
APPROVAL Y
LIST OF ACRONYMS. WV
LIST OF FIGURES Vi
CHAPTER 1: INTRODUCTION

1.1 BACKGROUND ....

1.2 PROBLEM STATEMENT .

1.3 OBJECTIVES

1.3.1  Specific objectives.

14 JUSTIFICATION

1.5 Scopk ] _
1.51 Technical scope

1,52  Geographical scope
1.5.3 Time Scope..

CHAPTER 2: LiTERATURE REVIEW

21 KEYTERMS

2.2 EXISTING SHOPPING TROLLEYS/BASKETS

2.2.1 A shopping Trolley with Rechargeable Smart Card. ..

222 Supermarket Shopping Cart Trolley.
2.2.3 Shopping baskets.

2.3 EXISTING S¥STEM COMPARISON TABLE.......

24 DEVELOPED SYSTEM

CHAPTER 3: METHODOLOGY...

3.1 INTRODUCTION.

32  DATA COLLECTION..

3.2.1  Literature review.

322 Interviews/Consultations

3.3 DATA ANALYSIS

34 FUNCTIONAL REQUIREMENTS:

35 NONFUNCTIONAL REQUIREMENTS

3.6 SVSTEM DESIGN

3.7 SYSTEM DESIGN CONSIDERATIONS ..
38 TOOLS FOR THE SYSTEM... :

381 Hardwaretools.

W OW O DO WM O0o® @ NN U E E WWRNRNNNE R

39  SYSTEM IMPLEMENTATION

3.10 TESTING AND VALIDATION

310.1 Testing..
3102 Validution

CHAPTER 4;: REQUIREMENTS ANALYSIS AND SYSTEM DESIGN

41 REQUIREMENT ANALYSIS

4.1.1  Functional Requirements....

vii




4.1.2  Non-functional requirements 11

42  SYSTEM DESIGN - .12
421 Logical design of the system 13
4.2.2 PHYSICAL DESIGN. 14
CHAPTER 5: IMPLEMENTATION AND TESTING. 15
5.1 COMPONENTS USED IN HARDPWARE DEVELOPMENT ... .15
5.1.1 Arduirg Mega Development Board )
5:1.2 Ultrasanic Sensar. .15
51.1  HC-05 Bluetooth Madule 16
51.2 L298N Motor Driver Module 16
513 Buzzer Module. _ 17
514  Android Application Interface 18

5.2 DEVELOPMENT PLATFORMS 18
521 Arduine 18
522 (S8 . o 18
523 Bootstrap.. 19
524 (Chart]s... 19
52.5 PHP..... 19

53 CopE DESIGN 19
53.1 Movement Sub system 19
53.2  Android Application Module... 7

54 TESTING, _ 22
54.1  Unit Testing... 22
'5.4.2  Integration Testing .22
54.3  System Testing - 22

55 SYSTEM VERIFICATION AND VALIDATION 23
CHAPTER 6: DISCUSSION AND RECOMMENDATIONS 24
6.1  SUMMARY OF TLE WORK DONE.. 24
6.2  APPRAISAL OF THE SYSTEM ; 24
63  CHALLENGES.... 24
6.4 RECOMMENDATIONS 24
6.5  CONCLUSION 25
REFERENCES 25
APPENDICES _ 27
APPENDIX] : CIRCUIT DEAGRAM OF THE SYSTEM 27

APPENDEXZ: IMPLEMENTATION OF THE SYSTEM

28

Vil




CHAPTERI: INTRODECTION

1.1 BACKGROUND

Of recent, the human lifestyle has changed and has become more hectic. Time is money and as people
don't have much time to spend on Shopping which is an inevitable thing. Hence, they prefer shopping in
the supermarkéts to get all the products at the same place. This saves them a lot of time compared going to
different shops to purchase only a limited type of products. In addition, supermarket provides shopping
trolley to customers to enable them to transport large amounts of food and materials to save energy and
minimize potential musculoskeletal injuries and spread -of disease like COVID-19 caused by the manual
handling of heavy loads on the trolley[1}{2}]. Although Shopping in the supermarkets benefits the

customers there are safety issues while transporting items using a trolley in the supermarket.

Apparently, the world has had cases of a highly infectious virus known as corona virus disease (COVID-
19) which is spread directly or indirecily from one ‘person to another mr'ough entering the mouth or nose
and ¢an last on surfaces between 8-9 howrs if not disinfected so to minimize its spread in a crowded places
like shopping supermarkets/malls as more people come they always get into touch to the surface of the
trolley and because of multiple uscrs waiting to use the same shopping trolley to transpoit the jtems to
cash out point this could result into rapid spread of covid-19 among people which contrary to the standard
operating procédures[3]. Some people lose control when pushing the trolley when overloaded, hence

hitting other people along the way even the arranged items in their different compartments.

This inconveniences the customer and brings fear amongst users due to the energy they have to put in
pushing the manual trolley and a getting enibarrassed in public as she or he is knocking down cther
property in the supermarket{4]. Many customers face a problem of difficulty in controlling the trolley on
stoppy surfaces and escalators which has led to accidents and this is a serious problem where by a
customers has no limitation on the items they are supposed to purchase which in turn the surface area of
the trolley to volume ratio is small thus making it averloaded thus bring difficulty in moving it on the
sloppy and esealator areas and could bring abotit destruction of the property for example[5], a case that
happened in 2019 at Quality supermarket in Naalya where the trolley slid from the customer in the
parking yard which hit ancther person's car destroying the head lamp and at the end of it one person was.
injured. Therefore is a need of designing 4n automatic touchless shopping_ trotley which will reduce on the
threat of contracting infections as well as getting accidents and also help the owners to continue running

their businesses smoothly without making enormous losses{6]
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