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Abstract.

Technology's recent advancements have made our lives easier and faster. The advancement of technology has resulted in an
increase in transportation risks. A GSM-based accident detection and prevention system is presented in this paper to reduce
accidents and save lives. One of the most typical problems that individuals strive to tackle while acquiring a vehicle. As the
number of cars grows, traffic management becomes a mess, resulting in accidents. Accidents can occur for a variety of reasons
other than poor traffic control, such as inclement weather, irresponsible driving, defective automobiles, or poor road conditions.
For safety reasons, the vehicle's performance has been regularly checked. If an accident occurs, this system transmits an
emergency alert, including the location, to the nearest hospital through the GSM module. The outcome of this paper is that
accident can be prevented by utilizing sensors and help can be sent immediately after accident has occurred.
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1. INTRODUCTION

Since the demand for automobiles is increasing every day, traffic is increasing. As a result, transportation has to be improved
since, as demand grows, there will be more opportunities for automobile accidents. One of the most common causes of death is
motor vehicle accidents. If individuals can't seek help when they need it, there will be serious consequences. Poor emergency
response might be a key contributor to our country's high fatality rate. According to crash analysis research, road accidents
may be avoided if this innovative life-saving technique was used. The design focuses on giving emergency contacts with basic
information about the accident scene. A valuable life may be saved as a consequence of the prompt assistance. During this
project, a three-axis accelerometer was used. The approach identifies accidents faster and reports them to the appropriate
authorities. Transportation development has been the generating force for citizens to possess the greatest civilization over all
organisms on the planet. The automobile is quite important into our way of life. It has the potential to cause us harm and even
death through accidents. One of the most essential and fundamental risk factors in driving is speed. It has an impact not just on
the severity of a collision, but also on the likelihood of being engaged in a severe collision. Despite the numerous efforts made
by various governments and nongovernmental groups throughout the world via various initiatives to raise awareness about
irresponsible driving, accidents continue to decrease on a regular basis. However, many lives may be spared if emergency
personnel could receive the necessary information in a timely manner. This paper proposes GSM-based collision detection and
prevention system for automobiles. The paper is organised as follows. Section Il contains related works. Section 11 outlines
the approach. Section IV presents the experimental data, and Section V wraps up.

2. RELATED WORKS

Several studies have been conducted previously that have led to the development of accident detection systems [1] -
[3]. Accelerometers have been used in previous projects to detect changes in the car's axis, which then triggers a short message
to the predetermined number with details of the accident. Various forms of technology have made our lives easier. Like every
coin has two sides, technology is not without its downsides either. With technological advancements, road accidents are
occurring at an increasingly rapid pace, which has resulted in a significant increase in fatalities. In our nation, there are
insufficient emergency services, thereby causing the problem to worsen. Our initiative aims to provide a solution to this
problem.

In addition to the increased use of automobiles, the risk of automobile accidents also increases. The most common

causes of automobile accidents are high speeds, driving while intoxicated, distracted minds, overstress, and technological
failures. An accident detection system in the study is developed to detect accidents occurring as a result of the driver's
inattention. This system is designed to notify the owner of the vehicle. Once an accident has occurred, the system will send
instructions to the registered cellphone number to assist with the recovery.
Whenever a person is unable to control the vehicle or when an internal failure occurs, an accident occurs. There are a number of
sensors that can be used to aid in the safety of vehicles, whether they are private or public. There is a rapid increase in the
number of road accidents. The paper describes several systems that are designed to detect accidents and notify hospitals and
medical services. In order to dispatch medical assistance immediately, we can use this method to pinpoint the location of an
accident. We are developing a vehicle accident monitoring system that incorporates GPS, and GSM technology for the purpose
of delivering messages. The system uses a microcontroller, GPS, and GSM module to deliver messages. Ultrasonic sensors
detect movement, falls and accidents with the ultrasonic sensor. GSM [Latitude, Longitude] will be included in the Short
Message, which provides vehicle location information

3. PROPOSED METHOD
An accident may be detected using the vehicle's speed, and GPS data is processed by a microcontroller to tell the Alert Service
Center of the accident's position and time over the GSM network. Figure 3.1 depicts the proposed system’s block diagram.
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Temperature sensor, door lock sensor, brake failure indication, ultrasonic sensor, GSM module, LCD, Motor driver, and DC
motor are all part of the proposed system. The thermal condition of the car is monitored using a temperature sensor. Whenever
this system detects a brake failure, the vehicle is brought to a complete stop using the break failure sign. The pollution is
detected by an ultrasonic sensor, which sends the information to a mobile phone through the GSM module. When an utilized
individual tries to enter the car door, the door lock sensor transmits information to the owner’s mobile phone. When a car
accident happens, the gadget sends a message to the predetermined numbers with the GSM module’s information so that
assistance may be sent. This system is equipped with a GSM module, and when an accident is detected, the system sends
emergency information to the server through the GSM module. On the LCD Display, all of the parameters are presented. It is
hoped that this technique would reduce the number of deaths by making better use of the time it takes for an ambulance to get at
the hospital. The primary purpose of this paper is to employ sensors to identify accidents. Using GPS and GSM modules, an
ambulance and two members of the victim's family can pinpoint the car's exact position. GPS coordinates are used to find the
vehicle using a mobile application for theft detection, and the position is then sent to the cloud. Embedded systems may be used
to do this, which is a revolutionary technology that will exceed all others. This integrated technology allows us to automate
everything around us, therefore decreasing the need for human contact while preserving product quality. When an accident is
detected, the LCD may show the current condition.
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Figure 3. 1. Proposed System Block Diagram
3.1. GSM Network
GSM is a digital modulation-based second-generation cellular technology that uses digital modulation to deliver voice
and data services.
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Figure 3.2. GSM Network
There are eight 25 kHz time slots for each 200 kHz channel in a circuit-switched GSM system. 900 MHz and 1800 MHz are
used to transmit mobile data all around the world. It supports data speeds ranging from 64 kbps to 120 Mbps. Basic to
sophisticated phone and data services are available with GSM, along with roaming services. Before sending data along a
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channel, GSM encrypts and compresses it before distributing it, along with two other time-slotted streams. The GSM Network
is depicted in Figure 3.2.

The purpose of it in this paper is to send a short message to the predefined number if an accident occurs along the
coordinates of the accident's location. This way, help can be dispatched as soon as the accident occurs, saving people’s lives. We
do not need to wait for someone else to contact the ambulance, since the predefined number is automatically notified.

3.2. Arduino

The Arduino Uno microcontroller board is powered by an ATmega328P processor. The 14 digital input/output pins on
this device include an ICSP header, USB, an importance jack, and a push button. The starter kit includes everything you'll need
to get started with the microcontroller. To power it, you may either use an AC-to-DC converter or a battery connected to a
computer through USB. It is used here in the project, so that it can connect all the different sensors and the battery with the LCD
display and GSM module. By doing so, all these work in synchronization, to indicate a fault in the vehicle through LCD display
and an accident by sending message to the predefined number. All these can happen only if the coding is done in Arduino, since
all of these are embedded into the system.
3.3. DHT11 sensor

Digital temperature and humidity sensors, such as the DHT11, are easy to use. It uses a capacitive humidity sensor and a
thermistor to monitor the air's temperature and generate a digital signal. It is used here in the project, so that it can monitor the
heat of the vehicle’s engine, and if the heat is more than the predetermined value, it can alert the driver through LCD display,
indicating the vehicle needs to be stopped for the engine to cool down.
3.4. Ultasonic Sensor
Ultrasonic sensor can estimate the distance to an item. In a simple-to-use design, it provides good range accuracy and reliable
readings. It is used in the project, so that it can cover the distance between any objects or vehicles surrounding the vehicle, and
can transmit a beep sound through buzzer if the vehicle is so close to another vehicle or if it has collided with any other
vehicles, it can transmit message through GSM to send message to predefined number.
It is a flat-panel display or other electronic visual display that takes use of the light-modulating properties of liquid crystals
(LCDs).1t is used in the project, so that it indicates what problem has occurred in the vehicle and we can act to rectify that
problem. A buzzer is used here, so that when any of the sensors detect any faults/ failures, the buzzer indicates us by sending
off high beep sound.
4. EXPERIMENTAL RESULTS
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Figure 3.3. Circuit Diagram
By using the Arduino Ide, the necessary code for the above circuit diagram has been coded, which is shown in Figure 3.3. And
after successful execution of the code, it has been inserted into the Arduino microcontroller. Then the microcontroller is
connected with the required sensors and GSM module, to it all interactive with each other. By making all these components
interactive, in case an accident or fault occurs in the vehicle it is indicated to the owner of the vehicle as well as emergency
medical services. If the driver notices of the fault through the display, he/ she can avoid accident occurrence. The indication is
done through GSM module with a Short Message Service (SMS) and for internal fault occurrence in the vehicle, it is displayed
through the LCD display. By implementing this system, human lives can be saved, since the message is sent immediately after
accident occurrence along the co-ordinates to the emergency number.

5. CONCLUSION

Several technologies have been analyzed that have reduced traffic risks while highlighting current concerns in the transportation
sector. The main focus of the proposed system was on accident detection and prevention. With the suggested method, traffic
officials could track incidents through GSM Modules and intervene before they become a tragedy. Several strategies are
presented in the project that can be used to detect accidents. As part of the majority of the solutions outlined, the driver has the
option of turning off the alarm if the accident is not significant or an erroneous accident detection has occurred. Typically, these
solutions are either primarily connected to hardware, such as sensors, that is installed inside the vehicle, or they require a
smartphone to be installed inside the vehicle. Using such hardware may seem more cost-effective, but it has the disadvantage
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that it may be destroyed in an accident, resulting in erroneous or nonexistent measurements. The result is a technique
independent of any sensor or physical device. If a camera is connected to the controller module, the project can be further
enhanced, so that a snapshot of the accident site can be taken, making tracking even easier. This problem becomes more serious
when drivers lose control and fail to react in an emergency situation. In the future, this system could be used for fleet
management, restaurant service, traffic infraction cases, and vehicle rentals.
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