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ABSTRAK 

“Bidirectional Visitor Counter” digunakan untuk Kompleks Beli-belah dengan 

menggunakan NodeMCU Arduino yang direka bertujuan mengira jumlah pengunjung 

yang masuk dan keluar dari kompleks membeli-belah sebagai langkah keselamatan jika 

berlaku perkara yang tidak diingini. Projek ini adalah gabungan reka bentuk 

elektronik, mekanikal dan perisian komputer. Pada bahagian elektronik, arduino 

NodeMCU digunakan dalam projek ini dan sensor IR sebagai pengesan dan 

menghantar signal untuk pengiraan. Untuk hanya satu sistem menggunakan dua buah 

sensor jarak IR bagi mengira dan arduino NodeMCU untuk menghantar data melalui 

ThinkSpeak yang disambung pada wifi. Bagi bahagian mekanikal, idea utama adalah 

mengikuti pengesan barcode anti-kecurian dan kompleks membeli-belah untuk projek 

ini. Untuk bahagian perisian, terdapat program serupa pada perisian IDE arduino 

yang digunakan sama ada untuk sistem1 atau sistem2 proses pengiraan. ThinkSpeak 

IOT digunakan dalam projek ini untuk menyimpan data dan menyediakan pelayanan 

percuma. ThinkSpeak juga digunakan dalam projek ini kerana ia memaparkan nilai 

dalam grafik untuk analisis projek. Pencipta system aplikasi MIT yang digunakan 

dalam projek ini adalah untuk mereka bentuk aplikasi yang boleh memaparkan nilai 

pengiraan di skrin telefon bimbit android. 
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ABSTRACT 

The Bidirectional Visitor Counter for Shopping Complex by using NodeMCU 

Arduino is designed with a purpose of counting visitor entering and exit the shopping 

complex for safety precaution. This project is a combination of electronic, mechanical 

and software design. For the electronic part, NodeMCU arduino are used in this project 

and proximity IR sensor as a sensing and counting part. For one system being used, two 

proximity IR sensor are used for counting and NodeMCU arduino for sending the data 

through the ThinkSpeak using wifi. For the mechanical part, the main idea is to follow 

the anti-theft barcode detector at shopping complex for this project. For the software 

part, there are similar program at arduino IDE software being used either for system1 or 

system2 counting process. ThinkSpeak IOT are used in this project for storing data and 

provided a free server. ThinkSpeak also used in this project because it display the 

counting value in graph for analysis the project. MIT app inventor are used in this 

project is to design an app that can displays the counting value at android mobile phone.  



 

iii 

DEDICATION 

I acknowledge my sincere dedication, honors and gratitude to both of my parents 

for their love, encouragement, supports and sacrifices throughout whole of my life. 

Without their sacrifices and encouragement, I cannot possibly reach this stage. Special 

gratitude also dedication to all my sister which always support and advise me in 

whatever I do in my life. Very special thanks to my supervisor and all of lecturers who 

has though and guided me throughout my studies. Not be forgotten, all of my friends 

who always been with me and help me to complete every task along the studies and 

throughout this joyful journey. There is no words can express my sincere appreciation 

to all of you. 



 

iv 

ACKNOWLEDGEMENT 

First and foremost, I would like address my highest gratitude and appreciation to 

the supervisor, Mr. AB WAFI BIN AB AZIZ for his encouragement, knowledgeable 

ideas and opinions, time consideration, spirit and being the guidance through the time of 

completing my Bachelor Degree Project (BDP). This BDP might be impossible to be 

completed without all of their help. My thanks and appreciation also dedicate to both of 

my panel, Mr. SULAIMAN BIN SABIKAN as panel 1 and Mr, MOHD ZAIDI BIN 

MOHD TUMARI as panel 2 that willing to observe my BDP, giving the positive 

comment which helps me to gain knowledge and improve the project in this period of 

time. 

 



 

v 

TABLE OF CONTENTS 

PAGE 

ABSTRAK i 

ABSTRACT ii 

DEDICATION iii 

ACKNOWLEDGEMENT iv 

TABLE OF CONTENTS v 

LIST OF TABLES ix 

LIST OF FIGURES x 

LIST OF SYMBOLS xv 

LIST OF ABBREVIATIONS xvi 

CHAPTER 1 INTRODUCTION 1 

1.1 Introduction 1 

1.2 Project Background 1 

1.3 Problem Statement 2 

1.4 Objective 3 

1.5 Work Scope 3 

CHAPTER 2 LITERATURE REVIEW 6 

2.1 Introduction 6 



 

vi 

2.2 Shopping Complex 6 

2.2.1    Structure of the Shopping Complex 7 

2.2.2    Safety Feature of the Shopping Complex 8 

2.3       Visitor Counter 9 

2.3.2    IR Sensor Module 11 

2.3.3    IR Proximity Sensor 13 

2.3.4    Internet of Things IOT System 14 

2.4 Project Design 16 

2.5 MIT app inventor 19 

2.6 Related Project 19 

2.6.1 PC Controller Home Automatic and Automatic Room Light   

Controller        20 

2.6.2    Implementation of an IOT-based Visitor Detection System 22 

2.6.3    Design and Construction of a Bidirectional Digital Visitor Counter 25 

2.7 Microcontroller 28 

2.7.1    Pedestrian Counting System 29 

CHAPTER 3 METHODOLOGY 33 

3.1 Introduction 33 

3.2 Project Objective 34 

3.3 Literature Review 34 



 

vii 

3.4                           Electronic Design 39 

3.4.1 Nodemcu Arduino 39 

3.4.1 IR Sensor 40 

3.5                           Software Design 42 

3.5.1 Arduino Software (IDE) 42 

3.5.2 Internet of Think (IOT) 43 

3.5.3 MIT app inventor 45 

3.5.4 Solidwork 46 

3.6                           Mechanical Design 48 

CHAPTER 4  50 

4.1 Introduction 50 

4.2 Preliminary Result 50 

4.3 Hardware Design 53 

4.4 Mechanical Design 58 

4.5 Software Design 60 

4.6 Analysis and Result 65 

4.6.1    Analysis Between Sensor Distance with Counting Data 66 

4.6.2    Analysis Result of Actual Counting Data with Counting Data 67 

4.6.3    Analysis Between detection range with Counting Data 71 

4.6.4    Analysis on person width with counting data using system 1 74 



 

viii 

4.6.5 Analysis On Entering and Exit For Counting Data on Both    System  78 

4.6.6 Analysis on Person Exit the Shopping Complex With Negative Value of 

Counting Data 81 

4.6.7    Analysis on Person Walking Speed Again the Counting Data 86 

4.6.8 Analysis pn Both System with Positive And Negative Counting Data 89 

4.7 Result Discussion 95 

4.8 Limitation 96 

4.9 Total Cost 96 

4.10 Conclusion 98 

CHAPTER 5  99 

5.1 Introduction 99 

5.2 Conclusion 99 

5.3 Recommendation 100 

5.4 Commercial Potential 101 

REFERENCES  102 

APPENDIX  104 

 



 

ix 

LIST OF TABLES 

TABLE  TITLE PAGE 

 

Table 1: Result of Counting Data by Different Sensor Distance 66 

Table 2: Result of Person Entering and Data Counting 67 

Table 3: Result of Detection Range and Data Counting 71 

Table 4:  Table for Person width 20cm 74 

Table 5:  Table for Person width 30cm 74 

Table 7:  Table for Person Entering the Shopping Complex 78 

Table 8:  Table for Person Exit the Shopping Complex 79 

Table 9:  Table for Person Entering the Shopping Complex with Slow Speed 87 

Table 10:   Table for Person Entering the Shopping Complex with Medium Speed  87 

Table 10:  Table for Person Entering the Shopping Complex with High Speed 88 

Table 11: Total Cost of the project 97 

 

  



 

x 

LIST OF FIGURES 

 

FIGURE  TITLE PAGE 

 

Figure 2.1: Anti-thief Barcode Detector 8 

Figure 2.2: Fire Alarm System 9 

Figure 2.3: Security Unit Count People Manually 10 

Figure 2.4: Passive Infrared Sensor (PIR) 11 

Figure 2.5: Infrared Sensor Module 12 

Figure 2.6: Working Principle of IR Sensor 12 

Figure 2.7: Infrared Proximity Sensor 13 

Figure 2.8: IOT Routing Architecture 15 

Figure 2.9: New Solidwork Document 17 

Figure 2.10: New Solidwork Document Layout 18 

Figure 2.11: Solidwork Plane Layout 18 

Figure 2.12: Circuit Implementation 22 

Figure 2.13: System Configuration of the IOT-Based Visitor Detection System 24 

Figure 2.14: Block Diagram of Digital Bidirectional Visitor Counter 26 

Figure 2.15: Flow chart of digital bidirectional visitor counter 27 

Figure 2.16: Illustration of the 40 pins arrangement of the microcontroller 28 



 

xi 

Figure 2.17: Geometric Configuration of the Pedestrian Visitor Counter 31 

Figure 2.18: Pedestrian Counter System 31 

Figure 3.1: The Flow Chart of the Project 38 

Figure 3.2: Nodemcu arduino with wifi module 39 

Figure 3.3: Nodemcu arduino pinout 40 

Figure 3.4: Infrared IR Sensor 41 

Figure 3.5: Infrared IR Sensor Work 41 

Figure 3.6: Arduino Software (IDE) 42 

Figure 3.7: Arduino Software (IDE) Page Layout 43 

Figure 4.1: Electronic Design Testing 51 

Figure 4.2: The Simple Program for IR Sensor 52 

Figure 4.3: Side View of the NodeMCU Arduino 54 

Figure 4.4: Bottom View of the NodeMCU Arduino 54 

Figure 4.5: Top View of the NodeMCU Arduino 55 

Figure 4.6: Cable Connection on NodeMCU arduino 55 

Figure 4.7: Head Sink 56 

Figure 4.8: Connection of jumper wire on strip board 56 

Figure 4.9: The front view of the hardware design 57 

Figure 4.10: Hardware design inside the box 57 

Figure 4.11: Front view of the project 58 

Figure 4.12: Base project 59 



 

xii 

Figure 4.13: U-Hook with Nat and Washer 59 

Figure 4.14: Rroject Attached on Plywood 60 

Figure 4.15: Program for Wifi Password 61 

Figure 4.16: Program to Indicated which Field is used 61 

Figure 4.17: Program for Indicated on Serial Monitor 62 

Figure 4.18: Program to Indicates the Wifi is Connected 63 

Figure 4.19: Program for Counting 64 

Figure 4.20: MIT App Inventor Block Program 65 

Figure 4.21: Graph of 10 Person entering versus time 68 

Figure 4.22: Graph of 20 Person entering versus time 68 

Figure 4.23: Graph of 30 Person entering versus time 69 

Figure 4.24: Graph of 10 Person entering versus time 69 

Figure 4.25: Graph of 50 Person entering versus time 70 

Figure 4.26: When the Project Is At Initial Condition 71 

Figure 4.27: When the Person Entering At 30cm Distance from the Sensor 72 

Figure 4.28:  When the Person Trigger the Second Sensor at 30cm Distance 72 

Figure 4.29: When the Person Entering at the 50cm Distance 73 

Figure 4.30: When the Person Trigger the Second Sensor at 50cm 73 

Figure 4.31: When the Counting at 0 Person 75 

Figure 4.32: When the Counting at 1 Person 76 

Figure 4.33: When the Counting at 3 Person 76 



 

xiii 

Figure 4.34: When the Counting at 5 Person 77 

Figure 4.35: When the Counting at 7 Person 77 

Figure 4.36: When the Counting at 10 Person 78 

Figure 4.37: When 1 Person Exit the Shopping Complex 81 

Figure 4.38: When 2 Person Exit the Shopping Complex 82 

Figure 4.39: When 3 Person Exit the Shopping Complex 82 

Figure 4.40: When 4 Person Exit the Shopping Complex 83 

Figure 4.41: When 5 Person Exit the Shopping Complex 83 

Figure 4.42: When 7 Person Exit the Shopping Complex 84 

Figure 4.43: When 8 Person Exit the Shopping Complex 85 

Figure 4.44: When 9 Person Exit the Shopping Complex 85 

Figure 4.45: When 10 Person Exit the Shopping Complex 86 

Figure 4.46: When 1 Person Enter the Shopping Complex 89 

Figure 4.47: When 5 Person Enter the Shopping Complex 89 

Figure 4.48: When 10 Person Enter the Shopping Complex 90 

Figure 4.49: When 15 Person Enter the Shopping Complex 90 

Figure 4.50: When 20 Person Enter the Shopping Complex 91 

Figure 4.51: When 25 Person Enter the Shopping Complex 91 

Figure 4.52: When 30 Person Enter the Shopping Complex 92 

Figure 4.53: When 5 Person Exit the Shopping Complex 92 

Figure 4.54: When 10 Person Exit the Shopping Complex 93 



 

xiv 

Figure 4.55: When 15 Person Exit the Shopping Complex 93 

Figure 4.56: When 20 Person Exit the Shopping Complex 94 

Figure 4.57: When 25 Person Exit the Shopping Complex 94 

Figure 4.58: When 30 Person Exit the Shopping Complex 95 

 

  



 

xv 

LIST OF SYMBOLS 

d 
- Diameter  

m 
- Meter 

cm 
- Centimetre 

h 
- Height  

 



 

xvi 

LIST OF ABBREVIATIONS 

IR Infrared 

IDE Integrated Development Environment 

IOT Internet of Thing 

USB Universal Serial Bus 

3D Three Dimension 

MIT  Massachusetts Institute of Technology 

OS Android operating system 

  

  

  

  

  

  

  

 



 

0 

 



 

1 

  CHAPTER 1

 

INTRODUCTION 

1.1 Introduction 

First of all, there is a relentless need for automatic appliances in nowadays 

world. With the increase in customary of living, there is a way of urgency for 

developing circuit that will ease the complexness of life. Besides that, many times we 

want to observe and measure the individual visiting some place like shopping complex. 

In this chapter, we will review about the objectives of the project, project background 

and the project problem statement. This project is based on a work scope which is at 

shopping complex. But, this system can be economically implemented in all the place 

where the visitors have to be counted. 

1.2 Project Background 

Furthermore, we are going to implement a project called development of 

bidirectional visitor counter for shopping complex by using arduino with IOT (internet 

of things) system and MIT app inventor for display the counting data. However, basic 

idea behind this project is to counting and show the quantity of person getting into the 

shopping complex. This project add a two manner which implies counter are going to be 

incremented if person enters the shopping complex and also can be decremented if 

someone leaves the shopping complex. Depending upon the interrupt from the sensors, 

the system identifies the entry and exit of the visitant of the shopping complex.  
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On the successful implementation of the system, it will display the number of 

visitor present in the shopping complex. Moreover, by doing this project we can reduce 

the number people being losses inside the shopping complex when the emergency 

occurs. This happened as a result of the safety unit were unaware of total range of 

individuals within the looking complicated in the shopping complex.  

1.3 Problem Statement 

Nowadays, all shopping complex has a high security measures to prevent loss 

of life inside the shopping complex. But, these security measures does not include 

counting the people inside the shopping complex. This is a serious problem when 

emergency happened, the security unit of the shopping complex doesn‟t know how 

many people is still inside the shopping complex and how many is already left the 

shopping complex when an emergency is taking place. By neglecting the visitor‟s 

counting in the shopping complex, many lives that could have been saved would be lost 

if emergency occurs. By taking a step further than this, the IR sensors and arduino will 

sense and count the person entering and out of the shopping complex. Moreover, the 

arduino will store the counting data and send it to the computer using a wireless 

network which is IOT (internet of thing) system. Before this, there is no used of IOT 

(internet of thing) at shopping complex counting system. Furthermore, when there is 

IOT (internet of thing) used in visitor counting system at shopping complex. The 

security unit will be easy to determine and counting the person entering the shopping 

complex with using Android operating system (OS) for MIT app inventor display at 

android mobile phone when there is emergency has occurs. 
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1.4 Objective 

The main objective of this project is to counting the number of a person 

entering the shopping complex. This project also will counting data all the time and 

stored it at the web browser in the computer. This project concentrated on the aspect as 

listed below: 

I. To develop the prototype of a bidirectional visitor counter for shopping 

complex by using arduino. 

  

II. To analyze the accuracy of the mechanical structure and the electronic 

circuit of the sensing and counting system. 

1.5 Work Scope 

 The scope of this project is to design a prototype of the bidirectional visitor 

counter for shopping complex, arduino-based circuit with attached to a 

computer. 

 

 The idea of this project is based on a small scope which is in a shopping 

complex. This project aim is to make an alert to security unit when the 

shopping complex have an emergency alert. 

 
 The mechanical structure of this project is smaller with the actual anti-theft 

detector at the shopping complex. This project can only sensing one person 

entering the shopping complex at a time. This project only work with single 

line person. 


