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Abstract 
 

This study presents the "Automation Safety Message System" that basically 

depends on an Arduino device. The system has the ability to solve problems 

that face many car owners nowadays. Due to the great progress in scientific 

development, common sensors convert measurement of physical phenomena 

into an electrical signal accurately and easily. The main use of the ASMS is 

that it gives a strong level of security for the user which would warn The 

user, via radio applications which send alert messages, regarding the 

emergency or situation e.g. car theft. This system also will help and support 

the level of green environment by reducing the dangers those may happen to 

the cars. The result will later show that the ASMS application benefits the 

vehicle owner in many ways. 
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1 Introduction 
 

Technology is taking over. The number of technological devices being 

used now-a-days is an indication that humans are being more dependent on 

them. They depend on technology for their normal day-to-day duties such as 

driving, calling, texting, washing, cleaning and even relaxing. It is therefore 

only natural for us to use technology, not only to help us in the tasks 

mentioned above, but also to help protect us in ways which could save us 

money, time and even the human lives. The commodities that are used 

mostly now-a-days around the world and Kuwait in specific are the beloved 

mobile phones and the cars. In specific and according to a study conduct to 

improve the traffic conditions in Kuwait, there has been a 77% rise in the 

number of vehicles used in Kuwait between the years 2000-2008. This of 

course has increased past 2008 up to present day 2016. An abundance of-

course compared to its size. According to the "UNODC International 

Burglary, Car Theft and Housebreaking Statistics, 2015" there has been a 

1.6% (per 100,000 population) increase in the theft of cars number of 12 cars 

are reported stolen in 2009. An article from Kuwait Times published in 2015 

shows a value of 12 cars in average is reported stolen per month. [1]. 

This project, the ASMS (Automation Sensor Messaging System), will 

reduce the car-relating incidents including, theft and damage, using a 

sophisticated sensor and messaging system which alerts the owner to any 

issues regarding to the cars. The ASMS runs using an Arduino chip and 

along with other components such as sensors, it will aid in decreasing those 

incidents. Arduino is an electronic tool for making electronic projects. It runs 

through an integrated circuit, which is easy to use. It is used to perform 

logical computation such as if you press a certain button, a light bulb turns 

on. When it comes to cars, a recent project links a toy car with Android 

device via Bluetooth to be able to remote control the car through your phone. 

Because of this simplicity and accessibility, the Arduino chip is selected for 

this project. This device will reduce car incidents by communicating with the 

owner and country officials such as the Ministry of Interior and Ministry of 

Health, because of its ability to send messages to them through the 

application. For example, if the car is on fire and the smoke alarm is 

triggered, messages will not only be sent to the owner, but also to the Police 

and Fire departments. The device can also communicate with those who have 

special needs such as deaf people. Even though they cannot hear what is 

happening to their cars, messages can alert them to what is happening. For 

example, it can help the authorities find a stolen car through the use of the 

GPS system. 
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Since this project is a collaboration between cars, humans and mobile 

phones. One needs to understand the huge impact that these pocket-sized 

devices had on us as users. On the 16th of August 2013, the New York Times 

conducted a study that indicates that 84% of people cannot go through their 

day without using their mobile phones. This number of course has increased 

during the next 4 years, to reach present day 2016. Mobile phones are not 

just a mean of communication between people anymore. Now it is a life 

companion. Social media, including Instagram, Snap Chat, Twitter and more 

are replacing face-to-face communication. People take pictures, videos; write 

in blogs using these social media that has spread fanatically worldwide. The 

mobile developers have kept up-to-date with this situation by creating and 

developing new applications which help people get in-touch with others 

easily, help them do business, and even waste their times playing games. 

That is why, the software to this project will be a mobile application that will 

help people not only to communicate with departments regarding certain 

emergencies or situations, but also enables that owner to have a line of 

communication with their cars. 

The paper will first look into the problems that this device will tackle. It 

will then discuss previous projects that are similar to the ASMS. Later move 

to discussing, in more detail, the device itself regarding hardware and 

software. The abilities of this device along with its limitations will be stated. 

Tests conducted on the device and results of those tests will be noted and 

finally, a conclusion stating what the project has solved and the possibilities 

of further research and development will be given. 

 

2 Problem Descriptions 
 

The problems now-a-days are facing car drivers range from simple 

scratches and dents to grand theft auto [7]. People sometimes park their cars 

either in mall or work parking space and come back to find it scratched or 

dented, broken glass, tire puncture, or to simply not find the car and have to 

report it to the authorities. Due to the presence of sensors, the ASMS and 

application will attempt to tackle problems such as crash or dent incidents, 

rise in temperature of the car, reminds the driver to lock the car, smoke-

related incidents, pin-point location of the car if it reported stolen, and in 

addition to having wireless internet to aid in the tasks mentioned above. All 

of these problems will be dealt with through the help of sensors that will be 

discussed furthermore in the section to come. 

 

3 Related Works  
 

There have been a few previous projects almost similar to the project 

proposed in this paper. First, an ASR based module created by Dimitri  
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Kanevsky called the sleep prevention module. This module, is as it sounds, 

activates an alarm system that will keep the driver awake and alert. It works 

using an Al text processor which analyzes the response of the driver. The 

sensor monitors the driver's nods, and sounds an alarm to reduce driver's 

drowsiness and prevent a driver from falling asleep [2]. 

 Another similar project is created collaboratively in 2012 by Yongquan, 

Yuandong Ning, et al. It is a device that uses GBAODV communication for 

vehicles to communicate between each other for a smooth traffic flow. It uses 

V2V and V2I wireless technologies and GPS system to pin-point location 

and moving direction of traffic and other vehicles. [3]  

A third project that involved the Arduino board was the Servo motors. 

These are little components that are often used in radio-controlled cars to 

control steering and the control surfaces on model aircraft such as airplanes 

or even radio controlled cars. This project has used the Arduino as its 

motherboard and has proven to be very successful, as it is used to test these 

new vehicles, used in radio controlled tanks in wars or drones and even in car 

crash testing [4]. 

 Another project is done by Roy et al (2020). This system introduces a 

new technique using Arduino, which will provide safety and ability to solve 

traffic problems. The project ensures one keeps a 10-meter distance between 

cars. By using LCD and ultrasonic sensor, the system will detect any cars 

near to the car of the user on both front and back ends. Using three colors 

with LCD to define the situation [5].  

Recently, a project was performed by Ingomar et al (2020) [8] to deal 

with a real-time vehicle system by molding the driving testing which called 

Hil for hydraulic steering type. Other studies were conducted to present the 

faced challenges of autonomous vehicle safety, like the study done by Philip 

and Wagner (2017) [9]. Machine learning techniques were also used in this 

field like the research done by Xinchen et al (2019) [10] where a deep 

network was used to classify the vehicle type. 

 

4 ASMS Design 
 

The Automation Safety Message System (ASMS) is mainly for vehicles 

and is mounted in the car. It indicates the vehicle's heat or smoke presence, 

because of it being connected to the system through sensors. It then sends 

messages to the user's mobile through an application indicating the 

emergency situation. The ASMS, is composed of two main parts. The 

hardware, which is composed of the sensors and the Arduino device, and the 

software, which is a downloadable application (Android application i.e. for 

Samsung), found in the owner's mobile, which will control the arduino chip. 

This Usecase in Figure 1 describes the problem very clearly which 

contains the three cases that will face the device. The first one is that the car 

driver will be able to face these 4 situations increase in weather Temperature  
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which turns the air conditioner on automatically, second alarming situation is 

that the CO range will be higher than the normal average and will send then 

an SMS to authorities with a location. The third one is the car door, it may be 

opened by any person else, so the device will send an SMS to the car owner. 

The fourth case that might face the driver is the car crashing (accident); the 

device will send an SMS with location to the authorities, to cover the 

accident. The next case is when a thief opens the car door; the device will 

send an SMS to the car owner without sounding an alarm. The third and the 

last case is when the opposite driver crashes in a car accident, the device will 

automatically send an SMS with location to the authorities. 

 

 
 

Figure 1 Usecase Describe the Project Status  

 

4.1 Hardware 
 

Starting from the Uno microcontroller board in Figure 2, which is a kind 

of Arduino microcontroller. It has 14 digital input/output pins of which 6 can 

be used as PWM output, 6 analog inputs, 16 MHz quartz crystal, USB 

connection, power jack, an ICSP header and a rest button. It needs to be 

connected with computer by USB cable or power it with an AC to DC 

adapter or battery to get started. First of all, arduino software is downloaded 

from its official website. Then, connecting the board to the computer by the 

USB cable to program the UNO board was performed. The UNO 

automatically draws power from the USB cable. Board drivers Widows 7 is 

installed. The start menu must be clicked, and open the control panel, while  
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in the control panel, then the system and security is navigated and click on 

system, once the windows system is shown up it will open the device 

manager. Then the updating the driver software is required. Next, choosing 

the tools from the board will be using which is UNO, and select the serial 

port. Then writing the program depending on the sensor which has been 

used. The sensors that will be placed around the car and connected to the 

Arduino board. The sensors will then be attached to the UNO board will be 

DC 3V 5V vibration sensors that will aid in identifying any crashes that are 

inflicted on the car, DS18B20 temperature sensors which will alert the 

vehicle owner of any rise in temperatures of the weather, safety lock sensors 

which checks whether or not the car is locked properly and will alert the car 

owner if someone opened the car door without the key [6,11,12]. MQ2 High 

Sensitivity Gas Smoke Detector Sensor which alerts authorities with a fire 

situation, a GPS location device which will alert the authorities with a 

location while the car in situation, and of course a wireless WIFI connection 

which will aid the sensors to send these messages to the owner or the 

authorities. These sensors, as stated above will be connected to the Arduino 

board and will be controlled by a Bluetooth sensor. This is done through the 

use of software which will be discussed in the following section. A quick 

note has to be made regarding the choice of the Arduino board. The project 

was originally designed to incorporate the Raspberry Pi board, however, the 

board took a long time to arrive and therefore the Arduino was chosen as an 

alternative board [13, 14, 15]. 

 

 
 

Figure 2 Hardware Objective Chart 
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4.2 Software 

 

As already stated previously in the section before, the software consists 

of a mobile application that alerts the owner of the car of any issues related to 

it. Through signals sent by the GSM chip in the car, the owner will be able to 

control the UNO board by turning it on and off with the mobile application 

by Bluetooth sensor. The application can be found on the play store as it is 

targeted mainly for android users (Samsung) as shown in Figure 3, the 

interface of the application which contains a collection off buttons and also 

use two buttons to control them by 1 and zero. The 1 means turn the board on 

and the zero is to turn the board off. This process will be done through a 

message from the user to the board through Bluetooth in the box which is in 

the end of the page. 

 

 
 

Figure 3 The application Interface 
 

It should first go to the setting page which is shown in Figure 4, and there 

is many option such us text height, button layout, screen orientation, button 

width and so on. Then the section of buttons setting the first setting which is 

buttons label and choose bnt1. Secondly, the buttons label color will choose 

gray. Third, the buttons command to choose the buttons that will be 

programed it to send the message. There are other settings for the buttons 

such as button visibility, color, pressed color. Finally, the exit from the  
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setting page to return to the interface and choose the button connect and 

search about the Bluetooth name which are using. 

 

 
 

Figure 4 Application Settings 

 

5 Implementation 
 

The hardware implementation as shown in Figure 5, a flow chart was 

chosen to show the cycle of the device and the application through the 

Bluetooth sensor. The start button will start the device, which is connected 

with the mobile application (Bluetooth MCU) then Bluetooth establishes a 

connection with arduino. The flow chart has four processes. The first process 

is configuring the temperature sensors, then it has two decisions if (tem >= 

30˚c) {digitalWrite (fan, HIGH);} if the decision true the UNO will turn the 

fan on, if it false then the processes will return to the normal state. 

Secondly, the door safety lock (magnetic) sensor will be also able to have 

a decision to take if (doorState) == HIGH) {sendSMS_door(); if the 

condition is true the board will send an SMS to the car owner by the GSM 

Chip connected by wireless. If it false, then it will return back to normal 

state. 

Third, the vibration sensor will be able to take a decision if (moshenState 

== HIGH) {sendSMS_ex ();}, if the previous condition is true then the UNO 

microcontroller will send an SMS with a location through wireless to 

authorities. If the condition is false, then it will return back to normal state. 
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The fourth and the last process is the smoke sensor, it will take a decision 

depending on the state if (Smoke > 450) {sendSMS_Smoke(); }; , if the 

smoke of the fire is red as it more than the normal average by photoelectric 

,then the Arduino board will send an SMS with a location through wireless to 

authorities. If the condition is false, then it will return back to normal state. 

 In the end, by Bluetooth the user will be able to turn all the sensors on 

and off. This flow chart shows the communication between the hardware and 

the software. 

 
 

Figure 5 Hardware Implementation 
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6 Results and Discussion 
 

In this project, Arduino chip is used which is it described in the 

beginning. Also, GSM chip was used which is for sending messages and it is 

an output for every sensor. The first sensor is “Safety lock sensor” which is 

magnetic sensor, when somebody opens the door automatically the GSM 

chip will send a message to the owner alerting the user that somebody will 

steal the user’s car. This by for loops, checks the condition if it is correct the 

message will be sent, otherwise there will be nothing as shown in Figure 6. 

The second sensor is “Temperature sensor” if the car temperature is greater 

than or equal to 30 degrees Celsius the air conditioner will start work then 

message will be sent to the Authority otherwise the conditioner will not 

work. The third sensor is “Smoke sensor” it is work when the temperature of 

the car is up to 450 degrees Celsius the message is then sent to the Authority 

and the location included as shown in Figure 6. The forth sensor is 

“Crash/Vibration sensor” when somebody hits the car, by another car an 

automated message will be sent to the Authority, to reach the location. The 

last sensor is “Bluetooth sensor” it depends on the application and can be 

initialized it by two variables which are “x, z”. X receiving the input and Z 

for transmission. 
 

7 Conclusions and Future Work 

 

In conclusion, the ASMS project is a very feasible device to all owners. 

The ASMS alert will depend on the state of the emergency and as such, will 

alert the authorities and car owner. ASMS will be sensitive to temperatures 

as high as 60 °C. Also, it will be connected to sensors sensitive to crashes, as 

well as being sensitive to smoke which indicates that the car may be on fire. 

This system will send an automated massage to the authorities, such as the 

Ministry of Interior, and the owner. The ASMS however, will not be able to 

make calls and does not depend on any kind of connectivity methods, as 

working with sensors. The paper discussed the problems that this project will 

attempt to solve. Later the device was discussed in details giving information 

about the hardware and software of the device. A research regarding tests 

done on the device was given, along with the results of those tests. Finally, 

the limitations of the project were discussed. With regards to the project, one 

might think of work done to it in the future in order to improve it and help it 

provide more services. For example, provide a camera for the Arduino chip 

which will be able to take a photo of any person who attacked the car and 

send it as an MMS to the driver also provide the car with a button which can 

turn the car off and stop the car's computer (i.e. controls electricity of the 

car), provide the Arduino chip with a device which can make sure that 

electrical circuits of the car are not connected to one another, which risks the  
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car to turn off as a whole automatically. Also, the car may be able to send an 

SMS indicating the fuel reading of the car. 
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