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ABSTRACT 

 

This project is an IoT solution project which designed for academic purposes only. The 

methodology, concept, design skills for hardware and software will be provided through this 

project. This will be illustrated through the construction of an IoT office assistant system. Since 

the Raspberry Pi is suitable for the hardware implementation, therefore, it is implemented in 

the project. The Raspberry Pi is used as a CPU that can control and monitor the whole system. 

The tool used in this project is Eagle Software, it is used to design the layout of the PCB so 

that all the hardware components can be integrated on PCB. Besides, two Raspberry Pi is used 

in the project. One of the Raspberry Pi is used to collect data from the sensors while another 

Raspberry Pi is used for display information. The data such as the sensor’s reading value are 

stored using Firebase Real-Time Database for the system. Moreover, the system of this project 

can be divided into hardware and software part. The hardware part is included PCB design and 

uses Raspberry Pi integrated with components such as sensors and LCD while the software 

part is the system function design which uses Python programming language and Flutter for 

mobile application development. The mobile application is used for lecturer to configure the 

system and monitor the office. Finally, an IoT solution for the office assistant system is 

developed to help the lecturer in monitoring the office.   
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Chapter 1 

Introduction 

 

1.1  Problem Statement and Motivation 

As human beings, we would not know what is happening currently inside our office and we 

spend most of the time inside our office. Most of the time, the room condition can be visible 

by our human eyes or feel it by our body, but the human would not know the exact details such 

as temperature, intensity, and condition of the air of his/her office whether it is suitable for 

them to study or work inside the office. An uncomfortable office would make the human feel 

tired, sleepy, and not able to focus and the worst case is that it would cause us to fall sick. For 

instance, studying or working in a high-level humidity office will cause the human to fall sick 

easily. The excess moisture also can result in mold and dust mites. This is very dangerous for 

those people who suffer from allergies and asthma.  

 

The goal of the thesis is to propose an office assistant system with IoT which able to help the 

lecturer to monitor his/her office condition. Although there are many types of systems that able 

to monitor office conditions, some systems are required an input source such as a voice or a 

gesture from the user. The user may need to speak something or do a gesture to run the program. 

However, this project does not require the user to speak or do a gesture. This project is using 

sensors to monitor the user’s room and it is fully automated. This project will develop a website 

and mobile application for the lecturer to monitor his/her office no matter how far away from 

the office, lecturer can monitor the office through a website or mobile application.
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1.2  Objectives 

The objectives of this project are: 

1. Develop an IoT solution which able to assist the lecturer in monitoring the office. 

2. Display the sensor’s reading that is collected on the LCD of the Raspberry Pi and the 

mobile application. 

3. The lecturer can leave a message using the mobile application and show it on the LCD 

of Raspberry Pi. 

4. When the sensor’s reading reaches a certain threshold, the lecturer can get the 

notifications through the mobile application. 

 

1.3  Project Scope and Direction 

The project scope is developing a mobile application using Flutter which is a Dart 

programming language. The mobile application is used for the lecturer to configure the system 

and monitor his/her office. Besides, Python programming language is used for system function 

design and GUI design which can suit the LCD screen for display purposes. The PCB is 

required to ensure the system has a cleaner look than a breadboard. Moreover, an IoT-based 

system is required to be built and the system is designed for the lecturer room only. Hence, this 

project would develop a system that is able for the lecturer to monitor his/her room's ambient 

and secure the room. 

 

1.4  Contributions 

Although most office assistant systems are using voice or a gesture, but with the utilization of 

sensors, room safety would be assured. This is because any incident may happen inside the 

room, so the sensors will play an important role in sending data to the control unit and 

informing the user that the room condition such as leaking of toxic gas inside the room or 

humidity is high, especially during summer. The contribution of the project is to inform or alert 

the user to take action such as opening a window to exchange the air or leaving the room before 

he/she feels uncomfortable, falls sick, or even puts themselves in danger.  



CHAPTER 1 

Bachelor of Information Technology (Honours) Computer Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    3 
 

1.5  Report Organization 

This report is divided into 7 chapters. The first chapter is the project introduction. The second 

chapter is the literature review on several IoT projects and evaluate its strengths and weakness. 

The third chapter is system methodology which includes the system design diagram and system 

architecture diagram. The fourth chapter is mainly about the system design. The fifth chapter 

is the system implementation which includes the project setup and configuration such as 

hardware and software. The sixth chapter is including the evaluation on the system and test 

case. The seventh chapter is the conclusion of the system and its future improvements that 

could be done. 
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Chapter 2 

Literature Review 

 

2.1  Previous Works on IoT-Based Monitoring Systems 

2.1.1 Smart Office Monitoring System 

In [1] proposed a research paper that developed a smart office monitoring system using IoT 

which aims to save energy and promote the satisfaction of the employees. The hardware 

component and sensors involved in the proposed system are fingerprint sensors, a servo motor, 

an ESP32 microcontroller, a passive infrared motion sensor, an MQ2 gas sensor, an LDR 

sensor, a DHT11 temperature-humidity sensor, and a 5v 4-channel relay. Besides, the proposed 

system is using Blynk to build a mobile application for real-time monitoring purposes. The 

mobile application can support Android and IOS smartphones. All information such as sensor 

data can be monitored through Blynk mobile application, and the application is also able to 

control the system such as switching on and off the light and fan of the system. 

 

Figure 2.1.1: Circuit diagram of the proposed system in [1]. 
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2.1.2 IoT Based Electronic Monitoring System Using Raspberry Pi 

Besides, [2] proposed a research paper that developed the monitoring system without a wired 

connection and can be implemented with a wider range. Therefore, the system does not have 

any wiring problems. The system required a Raspberry Pi, Relay circuit, Wi-Fi connection, 

keyboard, mouse, and some other interfacing devices such as a tablet, smartphone, and so on. 

The proposed system also develops a web page just for the local network only to monitor all 

the home appliances whether it is ON or OFF status. The system is also able to control the 

home appliances through the web page by the respected relay to turn the appliances ON or 

OFF.  

 

Figure 2.1.2: Overview of the proposed system in [2]. 

2.1.3 Cloud-Based Fault Prediction Using IoT in Office Automation  

Furthermore, [3] proposed a research paper that which the system is used for the improvisation 

of the health of employees. The proposed system is to perform all tasks automatically and 

securely interact with the appliances. The system will start checking the health of appliances 

when the office appliances are switched on to prevent any abnormal values. The machine 

learning algorithm is used to predict inevitable faults based on the analysis of the existing 

dataset. The user will receive an alert message when any abnormal functioning of the 

appliances is predicted in the machine learning algorithm. Moreover, the system can predict 

the fault at an early stage so that it can prevent damage to the appliance. The power 

consumption of the office appliance can be monitored by the user. The system required an 

ATmega8 Microcontroller, and it can place on many small boards due to its compact size. 
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Figure 2.1.3: Block diagram of the proposed system in [3]. 

 

2.1.4 Smart Office System Using Based Security System 

In addition, [4] proposed a research paper that which the system is developed using the 

waterfall method to create a prototype of the smart home system. The system was able to 

monitor the inside and outside of the office. The inside of the office can be controlled and 

monitored through the Internet while the outside of the office only will operate during the night. 

During the night, an autonomous robot will run automatically following the predetermined line 

so that able to control the security of the office. The system has used a camera that is integrated 

with Raspberry Pi on the autonomous robot. Besides, the system also used the microcontroller 

Arduino Mega 2560 and Arduino Uno R3. The Arduino Uno R3 is served as a control to follow 

the predetermined line. 

 

Figure 2.1.4: Block diagram of an autonomous robot in [4].  
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2.2  Strengths and Weakness of Previous Work 

The strength in [1] is the proposed system can monitor the office through the Blynk mobile 

application which is called Blynk IoT and the application is available in PlayStore and 

AppStore. The Blynk IoT has a simple user interface that is easy to use for the beginner to build 

an IoT project. However, the user interface in Blynk had been limited. The shape of the widget 

and the way to display data are not able to be changed. 

 

Figure 2.2.1: Blynk mobile application of the system in [1]. 

Besides, the strength of the proposed system in [2] is the user can monitor the home appliances 

through the web page only by using Raspberry Pi’s local IP address. However, the user is not 

able to monitor home appliances if the user is not in the same local area network as the 

Raspberry Pi. 

 

Figure 2.2.2: Web page of the system in [2]. 
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Furthermore, the system in [3] can detect any abnormal functioning and status of the device in 

the office by applying a machine learning algorithm. However, the proposed system must 

initialize all devices and sensors first and the data fetched from all devices is pre-processed 

using machine learning. If there are new devices added to the office, the whole system needs 

to retrain again the model. 

 

In addition, the proposed system in [4] can ensure the office is secure during night time by 

detecting movements and humans passing through the autonomous robot. However, the 

autonomous robot is only powered up by a 9v battery and it is required to operate for the whole 

night. The system in [4] should increase its battery size to ensure the system can operate for a 

longer time. 
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Chapter 3 

System Methodology/Approach 

 

3.1  System Design/Architecture Diagram 

3.1.1  Hardware Block Diagram and Description 

 

Figure 3.1.1: Hardware Block Diagram. 

 

Intensity sensor – Light Dependent Resistor (LDR) 

• Detect light level and send an analog signal to ADC. 

• The analog signal is converted to digital and sent to Raspberry Pi 1. 

Gas sensor – MQ5 

• Detect air quality. 

• The output signal is analog/digital, and the analog signal is used for more accurate results 

then send ADC for conversion and send to Raspberry Pi 1. 

Temperature-Humidity sensor – DHT11 

• Detect temperature and humidity in one sensor. 

• The output signal is digital and then send to Raspberry Pi 1. 

LCD – 3.5-inch 

• Display GUI with sensor reading. 

• Display user status such as in or not in the room. 
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Raspberry Pi 1 - Raspberry Pi 3 Model B+ 

• Receive sensor reading then process it. 

• Send processed data to Firebase Real-Time database. 

Raspberry Pi 2 - Raspberry Pi 3 Model B+ 

• Read data such as the sensor’s reading and lecturer’s status from Firebase real-time 

database. 

• Process the collected data and display it on LCD. 

 

3.1.2  Software Block Diagram and Description 

 

Figure 3.1.2: Software Block Diagram. 

 

In Raspberry Pi 1, when the Device Driver received signals from the sensor (intensity, gas, 

temperature-humidity sensor), it will pass the signals to the Main Program Loop to select the 

correct control function. After the signals have been processed in the respective control 

function, they will pass back to Main Program Loop and then the data will upload to the 

Firebase. In the second Raspberry Pi, the Main Program Loop will always listen to the value 

change in the Firebase Real-Time database. The monitoring function is to output the data 

changed on the LCD. The mobile application control function is used for the lecturer to 

configure the system and monitor his/her office by using his/her smartphone. The mobile 

applications can directly get the sensor’s reading without looking at the LCD screen. 



CHAPTER 3 

Bachelor of Information Technology (Honours) Computer Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    11 
 

3.1.3  Use Case Diagram and Description 

 

Figure 3.1.3: Use Case Diagram of the system. 

 

Based on Figure 3.1.3, the lecturer on the left-hand side is the user which able to monitor the 

sensor’s reading through LCD on Raspberry Pi_2 and his/her mobile application. The lecturers 

and students on the right-hand side only can monitor the LCD on Raspberry Pi_2. Hence, they 

only can know the room ambient and the user’s status through the LCD on Raspberry Pi_2. 

 

  



CHAPTER 3 

Bachelor of Information Technology (Honours) Computer Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    12 
 

3.1.4  Activity Diagram 

 

Figure 3.1.4: Activity Diagram of the System. 
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When the user power on both Raspberry Pi and execute the program, the program will work as 

shown in Figure 3.1.4. The Raspberry Pi_1 works as a data collector and processes the data, 

then upload it to the Firebase while Raspberry Pi_2 works as the listener to the Firebase Real-

Time database, any data changed on Firebase Real-Time database, it will display on the GUI 

on the LCD of Raspberry Pi_2. The mobile application also always reads data from the Firebase 

Real-Time database and any data changes such as the sensor’s reading will display on the 

mobile application in real-time. Besides, the mobile application is also used to change the status 

of the lecturer. When the status changed, it will directly display on the GUI on the LCD of 

Raspberry Pi_2. 
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Chapter 4 

System Design 

 

4.1  System Block Diagram 

 

Figure 4.1: Block Diagram of the System. 

 

In the system block diagram, all components were integrated as shown in Figure 4.1. The 

components such as both Raspberry Pi and mobile applications required an internet connection 

such as Wi-Fi to work perfectly. The lecturer can choose either to refer to the LCD on 

Raspberry Pi or his/her smartphone through the mobile application that has been developed. 

All sensors were soldered on the PCD and the PCD is connected to the GPIO pins of the 

Raspberry Pi. All data transmissions are using Firebase Real-Time Database. 
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4.2  System Components Specifications 

4.2.1 Hardware 

In this project, the hardware involved were Raspberry Pi, LCD screen, PCB, sensors, and 

resistor. 

Description Specification Output Signal Type 

Raspberry Pi  Raspberry Pi 3 Model B+ - 

LCD screen 3.5-inch - 

Gas sensor MQ5 Analog/Digital 

Temperature and Humidity sensor DHT11 Digital 

Intensity sensor LDR Analog 

ADC ADS1115 Digital 

Resistor 10kΩ - 

PCB - - 

Table 4.2.1: Specification of hardware. 

 

Raspberry Pi 3 B+ is used as a central part of this project. The reason for choosing a 3.5-inch 

LCD screen is because there is much information needed to be displayed. The MQ5 sensor is 

used to detect the air quality inside the room. The DHT11 is chosen because it is cheap which 

can lower the budget of the project and it also provides two data by using one sensor rather 

than using two sensors to get two data. LDR is used as an intensity sensor, the intensity level 

can be determined by monitoring the changing resistor value in LDR. ADC is needed for LDR 

because Raspberry Pi’s GPIO only accepted digital input. 
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4.2.2 Software 

In this project, the code editor involved were Geany and Visual Studio Code. Besides, the Eagle 

software is used to design PCB. 

Description Programming 

language involved 

Purpose 

Geany Python GUI and system function design 

Visual Studio Code Flutter Dart Mobile application development 

Eagle Software - Design PCB 

VNC viewer - Remote access Raspberry Pi 

Table 4.2.2: Software involved. 

 

In this project, Geany would be used to design the GUI and the system function by using Python 

programming language. Geany is a code editor which is pre-installed in Raspberry Pi OS and 

Python is one of the programming languages which is supported by Raspberry Pi. Hence, 

Geany has been selected for this project. Besides, Flutter has been selected to develop a mobile 

application for the lecturer to configure the system and monitor the office through his/her 

smartphone. The reason for selecting Flutter in mobile development is that Flutter has a better 

performance compared to React Native. Flutter uses Dart programming language which has its 

rendering engine while React Native uses JavaScript which relies on the underlying platform’s 

rendering engine. Moreover, the mobile application developed using Flutter can support 

Android and IOS devices. The Visual Studio Code is used for development in Flutter. 

Furthermore, PCB is play an important role in this project. The purpose of the PCB is to solve 

the messy wiring issues of the breadboard and integrated all sensors into a small board. The 

VNC viewer is used to remote access the Raspberry Pi so that the work will be much easier in 

terms of does not require connecting to a monitor. 
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4.3  Circuit and Components Design 

 

Figure 4.3.1: PCB Schematic Diagram. 

 

 

Figure 4.3.2: PCB Layout. 
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The schematic diagram and board layout of the PCB are created and designed using Eagle 

Software. The PCB schematic is required before designing the board layout of the PCB. The 

purpose of the schematic diagram is to reduce the chances of making mistakes when connecting 

the components. Most of the connections are used the GPIO which faces towards the middle 

of the board. The purpose of this kind of design is to reduce the copper wire of the board 

crashing each other and it will be easier to fabricate the board. The dimension of the PCB is 

64.62mm x 55.68mm. The PCB is placed on the Raspberry Pi as shown in Figure 4.3.3. 

 

Figure 4.3.3: PCB position on the Raspberry Pi Model 3 B+. 
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4.4  System Components Interaction Operations 

 

Figure 4.4.1: Raspberry Pi 3B+ GPIO Diagram. 

 

Based on the circuit diagram in Figure 4.3.1, the pin used is shown in Table 4.4.1.  

Pin used Components Used 

GPIO 2 Serial Data (I2C) ADC 

GPIO 3 Serial Clock (I2C) 

GPIO 5 MQ-5 digital output 

GPIO 6 DHT11 

5v All components is power up by 5v 

Ground All components is connected to Ground 

Table 4.4.1: Pin and Components used. 
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Chapter 5 

System Implementation 

 

5.1  Hardware Setup 

The hardware setup involved in this project is to integrate all sensors using a breadboard for 

components testing to ensure all components are functioning, then soldering all sensors on the 

PCB. 

 

Figure 5.1.1: Sensors before integrated into the PCB. 

 

Figure 5.1.2: Sensors after integrated into the PCB. 
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The PCB is fabricated and used to integrate all the sensors and reduce the mess for the physical 

view of the circuit. 

 

Figure 5.1.3: The PCB before being integrated with the sensors. 

The left-hand side is the top layer view of the PCB while the right-hand side is the bottom layer 

view of the PCB. 

 

 

Figure 5.1.4: The PCB integrated with the sensors.  

The left-hand side is the top layer view of the PCB while the right-hand side is the bottom 

layer view of the PCB. After soldering all the components on the PCB, the whole system 

looks cleaner than before, and the system’s physical size also becomes smaller. Hence, the 

system is easy to be carried compared to the component on the breadboard. 
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5.2  Software Setup 

5.2.1  Raspberry Pi OS 

Before starting to develop this system, it is required to install/fetch the Raspberry Pi OS into 

the microSD card for the Raspberry Pi, the steps are shown below: 

1. Download the Raspbian disc image file (Version: 2020-Raspbian-Buster) 

2. Unzip the disc image file. 

3. Format the microSD card to ensure the disc image able to write into the microSD card 

properly. 

4. Then, fetch/write the image file into the microSD card by using the Win32 Disk Imager. 

5. After successfully writing the image into the microSD card, plug the microSD card into 

Raspberry Pi and boot up. 

 

5.2.2  VNC viewer 

The remote access technique is used to make the work easier such as it does not require to use 

monitor plug-in the Raspberry Pi.  

1. Configure the Raspberry Pi for remote access by enabling the VNC in Raspberry Pi using 

the command: sudo raspi-config 

a. Get the IP address of the Raspberry Pi using the command: ifconfig 

b. By default, the Raspberry Pi is using static IP address. 

OR 

a. Create a VNC account and log in using cloud remote access so that no need to 

worry about the changes in the IP address.  

 

5.2.3  Flutter Version Management (FVM) 

The FVM is a simple command-line interface (CLI) that manages Flutter SDK versions. In 

other words, we can switch to the Flutter SDK version more easily. The full installation 

guideline is available at: https://fvm.app/docs/getting_started/installation 

 

5.2.4  Visual Studio Code 

Install/Update the latest version of the Visual Studio Code. The Visual Studio Code is used as 

a code editor for the development of the Flutter mobile application. 
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5.2.5  Android Studio 

For debugging using the Android Studio emulator will improve the speed of debugging. This 

is because the operating system will build the mobile application using an emulator faster 

compared to the real device. It helps to save a lot of time waiting for the application build when 

every time debugging the application. 

 

 

5.3  Setting and Configuration 

The steps to start creating a Flutter project template: 

1. Open Visual Studio Code’s terminal or command prompt and change to your project 

directory. 

2. Execute the command: fvm flutter create <your-project-name> 

For example: fvm flutter create myoffice 

 

Figure 5.3.1: A Sample of Creating a New Flutter Project. 

3. Select your Flutter SDK version using the command: fvm use <version> 

For example: fvm use 3.3.7 

Note: Remember run as administrator. 



CHAPTER 5 

Bachelor of Information Technology (Honours) Computer Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    24 
 

 

Figure 5.3.2: Select the Flutter SDK version. 

4. Start to write code and build the mobile application in the lib folder. 

 

Figure 5.3.3: lib folder of Flutter project. 
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5. To debug the project in Visual Studio Code using the F5 key, there are two ways: 

i. Using Android Studio emulator, recommended computer with minimum 16GB 

RAM. 

 

Figure 5.3.4: Default Flutter Application. 

ii. Using a real Android device, recommend a computer with a minimum of 8GB 

RAM. 

1) Make sure your device is in developer mode, each device’s brand has 

its way to turn on the developer mode. 

2) Connect your device using a cable (recommended) or wireless. 

3) Select transfer file options on your device 

4) Verify your device is connected by looking at the bottom right corner 

of Visual Studio Code. 

 

Figure 5.3.5: Sample Connected Device. 
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5.4  System Operation 

 

Figure 5.4.1: System Operation for Mobile Application Development. 

The system operation shown in Figure 5.4.1 is the system used to develop the “My Office” 

mobile application. 

 

 

Figure 5.4.2: System Operation for System Functionality and GUI. 

The system operation shown in Figure 5.4.2 is the Raspbian OS on both Raspberry Pi which is 

used to develop system functionality and GUI. 
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5.5  Implementation Issues and Challenges 

There are a lot of issues and challenges faced in completing this project. It is recommended to 

don’t update the Android Studio to the latest version. As many issues will occur when using 

the latest version of Android Studio in Flutter mobile application development. It will waste a 

lot of time in finding out the problems or reasons after updating to the latest version and there 

are fewer resources such as documentation to read on the latest version issue. Besides, the PCB 

fabrication has some problems and causes the PCB to have some faults. Therefore, it required 

self-modify by adding wire as shown in Figure 5.5.1. 

 

Figure 5.5.1: Self-modified part on the PCB. 

 

5.6  Concluding Remark 

However, the Flutter community is very huge. The problems that occur will have a solution 

and be resolved within a week or even a few days because there is a huge amount of Flutter 

developers in the world. They always keep updating the problems faced with solutions. 
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Chapter 6 

System Evaluation And Discussion 

 

6.1  System Testing and Performance Metrics 

System testing plays an important role in every development project. The system testing of this 

project is expected to pass all the test cases. Besides, the system should minimize the bugs or 

even no bugs in the system so that to have a better user experience on the system. Hence, the 

test case is required to create to test the system functionality/performance including the 

hardware side and software side. 

 

6.2  Testing Setup and Result 

6.2.1 Hardware testing with test case 

Component: LCD 

Test Case Expected Outcome Actual Outcome Result 

LCD screen 

functionality 

LCD can display 

without any faults. 

LCD can display without any 

faults as Figure 6.2.1. 

Pass 

Table 6.2.1: LCD Test Case (Hardware). 

 

 

Figure 6.2.1: LCD Actual Output. 
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The LCD is working after the installation of the package for the LCD. The package is stored 

in the folder called LCD_show_v6_1_3. For interchange between 3.5inch LCD and monitor, 

it can make it by the following command: 

• To 3.5-inch LCD 

o sudo ./LCD35_v 

• To monitor 

o sudo ./LCD_hdmi 

The command is used to execute the program to change the screen display either on a 3.5-inch 

LCD or monitor. 

 

 

Component: DHT11 

Test Case Expected Outcome Actual Outcome Result 

DHT11 

functionality 

DHT11 can get the 

reading. 

DHT11 can get the reading as 

Figure 6.2.2. 

Pass 

Table 6.2.2: DHT11 Test Case. 

 

 

Figure 6.2.2: DHT11 Actual Output. 
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Component: ADC with MQ-5 and LDR 

Test Case Expected Outcome Actual Outcome Result 

MQ-5 

functionality 

MQ-5 can get the 

reading. 

MQ-5 can get the reading as 

Figure 6.2.3. 

Pass 

LDR 

functionality 

LDR can get the 

reading. 

LDR can get the reading as 

Figure 6.2.3. 

Pass 

Table 6.2.3: ADC Test Case. 

 

 

Figure 6.2.3: MQ-5 and LDR Actual Output. 

A small program is created and executed to test the library install for the ADC able to work 

and get the conversion value of LDR and gas sensor. If the ADC can get the sensor’s value, 

this means that the sensor is functioning. 

The maximum digital value of the ADC channel is 15 bits (0 - 32767). 

LDR Equation:   𝑨𝑫𝑪𝑨𝟎(𝒅𝒊𝒈𝒊𝒕𝒂𝒍)𝑳𝑫𝑹𝑽𝒂𝒍𝒖𝒆 ∗
𝟏𝟎𝟎

𝟑𝟐𝟕𝟔𝟕
  (Range of LDR: 0% - 100%) 

MQ5 Equation:   𝑨𝑫𝑪𝑨𝟏(𝒅𝒊𝒈𝒊𝒂𝒍)𝑴𝑸𝟓
𝑽𝒂𝒍𝒖𝒆 ∗

𝟏𝟎𝟎

𝟑𝟐𝟕𝟔𝟕
  (Range of MQ5: 0% - 100%) 

 

  

ADC channel 

voltage before 

conversion 

Max voltage = 4.096v 

Data (%) 
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6.2.2 Software testing with test case 

Component: Mobile application “My Office” 

Test Case Expected Outcome Actual Outcome Result 

Log in User can log in. User can log in. Pass 

Sensor’s reading All sensor reading is 

responses in Real-Time and 

is the same as the LCD on 

Raspberry Pi. 

All sensor reading is 

responses in Real-Time and 

is the same as the LCD on 

Raspberry Pi as Figure 6.2.4. 

Pass 

Monitor recorded data in the 

graph by selecting the date 

on the mobile application. 

Monitor recorded data in the 

graph by selecting the date 

on the mobile application as 

Figure 6.2.4. 

Pass 

Push notifications When the sensor’s reading 

reaches a certain threshold, it 

will push notifications. 

When the sensor’s reading 

reaches a certain threshold, it 

will push notifications as 

Figure 6.2.5. 

Pass 

Run in 

Background 

The mobile application can 

push notifications even the 

application is closed. 

The mobile application can 

push notifications even the 

application is closed. 

Pass 

Update the status 

of the lecturer 

The lecturer can change 

his/her status through mobile 

application. 

The lecturer can change 

his/her status through mobile 

application. 

Pass 

Log out User can log out. User can log out. Pass 

Change password User can change his/her 

password. 

User can change his/her 

password. 

Pass 

Table 6.2.4: Mobile Application “My Office” Test Case. 
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Figure 6.2.4: Sensor’s Reading Actual Output. 

 

 
Figure 6.2.5: Push Notification Actual Output.  
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Component: LCD on Raspberry Pi 

Test Case Expected Outcome Actual Outcome Result 

Sensor’s reading All sensor reading is 

responses in Real-Time and 

is the same as the mobile 

application. 

All sensor reading is 

responses in Real-Time and 

is the same as the mobile 

application. 

Pass 

Lecturer’s status Lecturer can change his/her 

status through the mobile 

application and display on 

the LCD in Real-Time. 

Lecturer can change his/her 

status through the mobile 

application and display on 

the LCD in Real-Time. 

Pass 

Table 6.2.5: LCD Test Case (Software). 

 

6.3  Project Challenges 

Firstly, the mobile application has the functionality of “Run in background” which allows the 

user to monitor his/her office even if the mobile application is closed. This functionality 

required the knowledge on understanding the device behaviour (Android or IOS) such as its 

version and its OS used. Besides, the Firebase Real-Time database is used in this project which 

has a limited quota. Therefore, it is required to keep monitoring the quota used for this project. 

Furthermore, it is quite challenging when debugging the project. This is because it is required 

to always switch the programming languages (Python and Dart) to fix the bugs that have been 

found. Both programming languages have different on its syntax and coding methods. 

Moreover, it is required to spend time understanding each of the Dart packages (library) used. 

The reason is because some of the documentation is outdated, or the guideline provided is not 

clear. 
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6.4  Objectives Evaluation 

The system can: 

1. Display the sensor’s reading that is collected on the LCD of the Raspberry Pi and the 

mobile application. 

2. The lecturer can leave a message using the mobile application and show it on the LCD 

of Raspberry Pi. 

3. When the sensor’s reading reaches a certain threshold, the lecturer can get the 

notifications through the mobile application. 

Hence, the objective of this project is achieved which is to develop an IoT solution which able 

to assist the lecturer in monitoring the office. 

 

6.5  Concluding Remark 

Although many challenges were faced in completing this system, all the challenges have been 

handled well. Besides, the objectives are achieved, and all the test cases including hardware 

and software are passed. Hence, the system is completed. 
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Chapter 7 

Conclusion And Recommendation 

 

7.1  Conclusion 

This project is developed to help the lecturer to monitor his/her room ambient when he/she is 

inside or outside the room. The purpose of developing this system is to make sure the lecturer 

is working in a safe office. In other words, workplace safety is guaranteed for the lecturer is 

very important to ensure the lecturer does not fall sick and can concentrate on the job of 

delivering knowledge to the students. Besides, the system is fully automated, and the lecturer 

does not require to give any instructions to run the system. Moreover, this project developed a 

mobile application for the lecturer to monitor the office and change his/her status when he/she 

is leaving the room. The lecturer can use his/her smartphone to monitor the office and configure 

the system. The mobile application can support Android and IOS users. Hence, it will not cause 

any problems for Android fans and IOS fans. Furthermore, the user is also able to receive an 

alert notification from the system if the room is not safe to stay in or work in whether the user 

is inside or outside the room. This alert notification is automatically generated when the room 

ambient reaches a certain condition. 

 

7.2  Recommendation 

Although this project is completed, but every project is not perfect. Therefore, this project can 

be further improved in the future. For example, create a more user-friendly or better user 

experience for the mobile application. Besides, the GUI on the LCD also can be further 

improved. Moreover, the system can add a buzzer so that when the sensor’s reading reaches 

the threshold, it will alert the lecturer through the buzzer if the lecturer’s smartphone is in silent 

mode. This project also can be improved by using one Raspberry Pi only instead of two 

Raspberry Pi which helps to reduce the cost of the system. 
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APPENDIX 

A.1.1  MQ5 Data Sheet 
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A.1.2  LDR Data Sheet 
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A.1.3  DHT11 Data Sheet 
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A.1.4  ADS1115 Data Sheet 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 1 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

The mobile application setup such as mobile application’s name and design the application 

logo. Write down the pages that required to build. Login page is completed. 

 

 

2. WORK TO BE DONE 

 

Continue the mobile development.  

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 2 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Dashboard widget with bottom navigator and app bar is completed and ready to integrate 

to the pages (Home, Status, Statistics, Settings). 

 

 

 

2. WORK TO BE DONE 

 

Create Home page, Status page, Statistics page, and Settings page. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 3 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Home page, Status page and Statistics page are completed, and dummy data is used for 

testing. 

 

2. WORK TO BE DONE 

 

Research on Firebase Real-Time database and use ii for Raspberry Pi to upload data and 

mobile application listen to the data changes. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 4 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Setup Firebase Real-Time database on Raspberry Pi and mobile application. 

 

 

 

2. WORK TO BE DONE 

 

Raspberry Pi processes the data then upload to Firebase. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 5 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Add a lots of logic for data processing before upload to Firebase on Raspberry Pi. Mobile 

application can read the data on Firebase. 
 

 

2. WORK TO BE DONE 

 

Setting page for mobile application. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 6 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

User interface for setting page is completed. 
 

 

 

2. WORK TO BE DONE 

 

Continue development for setting page. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 7 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Push notification is completed and its work perfectly. 
 

 

 

2. WORK TO BE DONE 

 

Continue development for setting page. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 8 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Select the suitable Dart package (library) to use for the mobile application to run in 

background. 
 

 

 

 

2. WORK TO BE DONE 

 

Continue development for setting page. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 9 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Debugging the background service. 
 

 

 

2. WORK TO BE DONE 

 

Continue development for setting page. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 10 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Mobile application is completed. 
 

 

 

 

2. WORK TO BE DONE 

 

Mobile application page by page testing. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 11 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Test case for mobile application all passed. 
 

 

 

2. WORK TO BE DONE 

 

GUI on LCD. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 

 

  



WEEKLY LOG 

Bachelor of Information Technology (Honours) Computer Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    58 
 

FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 12 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Complete chapter 1,2,3, 4 and 5 in report.   
 

 

 

2. WORK TO BE DONE 

 

Continue for GUI development on LCD. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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FINAL YEAR PROJECT WEEKLY REPORT 
(Project II) 

 

Trimester, Year: Y3T3 Study week no.: 13 

Student Name & ID: See King Li, 19ACB03614 

Supervisor: Teoh Shen Khang 

Project Title: IoT Office Assistant System 

 

 

1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

The report and GUI is completed, all components is tested and passed all test case. 
 

 

 

2. WORK TO BE DONE 

 

- 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 

 

 

 

 

 

 

 

 _________________________      _________________________ 

 Supervisor’s signature              Student’s signature 
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