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Abstract— Accidents, one among leading causes of loss of life, are unplanned, unpredictable, and circumstantially avoidable. Vehicular 

accidents account for one of the leading causes of deaths in the metropolis, owing mostly to the carelessness or absent-minded driving 

techniques of the victim(s). Substance abuse and alcohol are also leading causes of road crashes. Accidents call for dire need for urgency 

in acquiring help during the emergency. This requirement for quick solutions to such high-risk situations calls for the involvement of 

innovation. This paper showcases the Vehicle Tracking and Accident Detection system which is designed using the MSP430 

microcontroller. Prototype of an accident detection system using vibration sensor as the detector is proposed in this work. This paper also 

sheds light on the possibility of using this prototype in the form of a company/firm, governed by a hospital, that maintains a database of its 

customers. 

Index Terms— accident, detection, MSP430, MySQL, vehicle, vehicle tracking, microcontroller 

——————————      —————————— 

1 INTRODUCTION                                                                     

CCIDENTS call for a dire need for urgency in acquiring 
help during the emergency. The nature of injuries sus-
tained by the passengers is unpredictable. As indicated 

by an ongoing review by WHO revealed in Times of India, 
India is on first position around the world as far as losses hap-
pened because of road accidents. [1]. What is seen in the great-
er part of the cases is that the mishaps end up being setbacks 
not on account of the gravity of the mishap however the ab-
sence of quick help or help at the correct time. Hence, it is im-
portant to get help immediately, medically, via law enforce-
ment or through family and friends. Therefore, it is the need of 
the hour to be equipped with a technology which tracks and 
detects an accident easily and thus, reduces the death rate.  

In the past, there have been a few methods developed to 
provide solutions to detect and track the accident. Thomson 
proposed a smart phone-based accident detection system in 
which by the built-in sensors of the Smartphone like accel-
erometer and compass an accident will be detected and then 
its notification will be sent. But the problem with these kinds 
of systems is their accuracy problem with their sensors which 
thereafter give rise to false alarm conditions and do not detect 
all the accidents efficiently [2] The framework in [3] save the 
message as well as report with intersection using metadata  

registry. A coincidence detection method in road [4], make use 
of CCTV which often see movement of auto trace. However, 
this technique monitors the main targeted visitors' moves that 
are fitted with a lot of loop openings during its execution. Due 
to the loopholes a few brand-new automated incident detec-
tions as well as credit reporting approaches evolved. Most of 
these devices are primarily focused on some wheeler cars. The 
actual automated incident detection approach which often 
uses an air case sensor as well as an accelerometer to help di-
agnose an accident ended up put forward by M. Chuan- Zhie-
tal [5]. Another method for accident detection was manual 
accident detection based on passengers notifying concerned 
emergency authorities or nearby hospitals while passing by 
the accident spot. However, this method didn’t turn out to be 
reliable as it leads to delay and inaccuracies to witnesses' ex-
pression problem. 

A new method is proposed in this paper which helps in the 
tracking of the vehicle and detection of the accident. Here, the 
MSP430 microcontroller is used which senses the occurrence 
of the accident via the vibration sensor. The GPS module is 
used for locating the vehicle for mapping the coordinates of 
the detected accident, and the GSM module for sending the 
location acquired by the given module to the contact infor-
mation of the customers’ emergency contacts, respectively [6]. 
At the same time, the database of the customer is maintained 
who gets this accident detection system installed in their vehi-
cles. The database is used to extract the unique customer IDs 
and details and possible accident detection locations in the 
form of coordinates, respectively. This paper presents an accu-
rate, low power, cost effective and efficient accident detection 
and tracking system. In Section II, equipment and software 
used for proposed work is presented. Section III outline the 
proposed work and methodology whereas section IV de-
scribes the results. Paper is concluded in section V. 
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2 EQUIPMENT AND SOFTWARE USED 

2.1 The Microcontroller — MSP430G2553 

Texas Instruments’ MSP430 [7] group of ultra-low�power 
microcontrollers comprise of many devices that includes total-
ly different sets of peripherals targeted for numerous applica-
tions. The design, combined with five low-power modes, is 
improved to attain extended battery life in applications based 
on portable measurement. MSP430 uses Energia IDE that uses 
embedded C++, catered to the usage of specific TI ICs, as the 
programming language for implementing the codes that can 
be executed via the software. Because of such unique features 
MSP430G2553 has been used. 

The MSP430G2553 microcontroller is ultra-low�power 
mixed signal microcontrollers which has built-in versatile ana-
log comparator, 16-bit timers, built-in communication capabil-
ity using the universal serial communication interface and up 
to 24 I/O capacitive-touch enabled pins. It is also a 10-bit 
ADC. It consumes low power, low voltage supply, low cost, 
flexible in terms of peripheral modules and extended battery 
life. The functional block diagram of MSP430G2553 is shown 
in figure 1. 

2.2 GSM and Vibration Sensor Module 

GSM Module showcased in Figure 2. This module is a reliable 
as well as compact. The SIM900A is a finished Dual�band 
GSM/GPRS arrangement in a SMT module which can be im-
planted in the client applications. Featuring an indus-
try�standard interface, The SIM900A as an industry standard 
interface delivers GSM/GPRS 900/1800MHz execution for 
short message service, audio, Fax, and Data with less power 
utilization and in a little form factor. SIM900A can fit in practi-
cally all the space necessities in client applications as it has 
small dimensions of 24mm x 24mm x 3mm. 

Figure 3 shows the vibration Sensor Module.  
This module consists of comparator LM393 and vibration 

sensor SW-420 which detect signal to compared it with 
threshold value. Vibration is detected if the signal value is 

greater than threshold value. Onboard potentiometer is used 
to adjust the threshold value. In the absence of vibration, the 
output of module is at Logic Low which can be indicated by 
LED Light. The green light of LED indicated the Logic low 
output and module switch is at closed state i.e., there is no 
vibration. In the presence of vibration, the output of module is 
driven to Logic High i.e., vibration switch is in open state and 
LED light does not shine. The output of this module is con 

nected with the microcontroller to detect the presence of vibra-
tion and use it as an alarm. 

 
 

 

 

Figure.1. Functional block diagram of MSP430G2553 microcontroller.   

 

 

Figure 2. GSM Module 

 

 

Figure 3. Vibration Sensor Module 
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2.3 Database Management Software — MySQL 

MySQL [8] is an open-source relational database management 
system (RDBMS). Its name is a combination of “My”, the name 
of co-founder Michael Widenius’s daughter, and ”SQL”, the 
abbreviation for Structured Query Language. 
A database management structure is constructed using 
MySQL for all the end users. Here, two tables have been con-
structed using MySQL. The first table consists of the details of 
all the customers using the accident detection system to sense 
the accident. The details comprise the customer ID, name, con-
tact number, address, blood group of the customer. It also 
consists of car insurance status.  
The other table has the details of only those customers who are 
injured and have faced the accident. It consists of accident ID, 
customer ID which is the issued number from the table 1, lati-
tude and longitude of the location, time and date of the acci-
dent and emergency contact and name of the go to person of 
the victim. Hence, the database of the users experiencing a 
road accident is managed, with coordinates of location that 
enables the Google maps API. 

3 PROPOSED WORK AND METHODOLOGY 

3.1 Vehicle Tracking and Accident Detection System 

The vehicle tracking and accident detection system circuit is 
shown in figure 4.The vibration sensor, GPS module, GSM 
module are connected to the MSP430G2553 MCU and used for 
subsequent programming and implementation. The vibration 
sensor module is used to interface and sense vibration of colli-
sion during the accident. 

The location of the vehicle in the crash, with the device in-
stalled, is pinpointed using a GPS module, that provides with 
the latitude and longitude, constituting the coordinates. In a 
weak signal environment, choice of good antenna plays an 
important role in the excellent reception of GPS signal. [9]. 
Proper antenna choice and its placement will ensure that satel-
lites can be seen at all elevations that results in accurate fix 
measurements.[10] Then, GSM module, with the help of a SIM 
(Subscriber Identification Module) card, sends a text message 
to all the aforementioned recipients by the end user, warning 
them about the accident and providing a Google maps link of 
the location at which the crash occurred.  

 
MSP430, when turned on, showcases the ON state when the 

LED connected is lit up. The vibration sensor module detects 
any form of disturbance above a certain threshold, that can be 
categorized as a vibration. False or small vibrations are ne-
glected. When the vibration is detected, the in-built LED on 
the Launchpad, which is on first pin, P1.0, glows to showcase 
detection. The GPS module pinpoints the location, and with 
required processing and handling of the signal via the code, is 
transferred to the GSM module. This module proceeds to send 
the text message to the mobile phone, based on the mobile 
number(s) entered in the code, and includes a google maps 
link generated using the GPS module in the form of coordi-
nates within the link respectively. 

 

Figure 4. Circuit Diagram of Vehicle Tracking and Accident Detection 
System 

 

 

Figure 5. Functioning of the Vehicle Tracking and Accident Detection 
System Vibration Sensor Module 
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3.2 Vehicle Tracking and Accident Detection System 

The Vehicle Tracking and Accident Detection System uses 
MSP430 board enabling the detection of the accident, pin-
pointing the location, and subsequently documenting as well 
as alerting the customers’ emergency contacts, be it their 
friends, relatives, hospitals and so on about the same. 

The flowchart shown in Figure 5 showcases the step-by-
step functionality of the ensemble respectively. 

4 RESULT AND ANALYSIS 

The results of proposed work are divided into two sections. 
First section comprises hardware and second contains 
MySQLsoftware results.  

4.1 Vehicle Tracking and Accident Detection System 

It can be showcased with the three figures which include. 
a) Hardware Circuitry, Figure 6, 
b) Text messages received from the GSM module, Figure 7,  
c) Google Maps link, when browsed, Figure 8. 

 

 

4.2 MySQL Results 

Table I shows the customers and their details who get the 
accident detection system installed in their vehicles whereas 
Table II shows details of the victim.  

 

 

TABLE 2 
ACCIDENT_DETECT W.R.T. CUSTOMERS’ IDS 

 

TABLE 1 
CUSTOMERS WITH THEIR DATA 

 

 

Figure 6. Hardware Circuitry 

 

 

Figure 7. Text messages received from GSM module. 

 

 

Figure 7. Google Maps link, when browsed on mobile phone 
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5 CONCLUSION 

Texas Instruments’ Low Power MCU, MSP430, is the perfect 
microcontroller for low power consumption, high speed and 
functional capabilities as well as low-cost solution to track and 
detect vehicles respectively, whereas, S. Mutharasu [11], Ar-
duino Based Vehicle Accident Alert System using GPS, GSM 
and Accelerometer come with a disadvantage of high power 
mode. Thus, proposed work provides a huge advantage due 
to its low power modes, contributing towards the possibility 
of exploring the usage of MSP430’s different levels of sleep 
modes until a specific event (interrupt) occurs for the device to 
restart (not the crash).  

L Chan Zhan teal proposed a conventional method of de-
tecting accidents with airbags and accelerometer as detecting 
sensors and then using GPS as location locator and then realis-
ing on GSM to send the notification of the accident. 
C.Thomson proposed a smart phone-based accident detection 
system in which by the built-in sensors of the Smartphone like 
accelerometer and compass an accident will be detected and 
then its notification will be sent. But the issue with the above-
mentioned systems is their accuracy problem with their sen-
sors which can give rise to false alarm conditions and do not 
detect all the accidents efficiently [12].  

Moreover, SQL Server Management System provides an 
open source, or even a community platform for Relational Da-
tabase Management System, or RDBMS, making it feasible for 
prototyping, management of tables and databases, and low-
cost applications, respectively. 

In conclusion, proposed Vehicle Tracking and Accident De-
tection framework provides a smart and efficient manner of 
detecting accidents, providing a methodology of detecting 
accidents in a manner that is only available in vehicles from 
luxury brands such as Volvo, or Mercedes, or Ford, etc. This 
gives the prototype the capacity to be easily utilized in a vehi-
cle within any price range, operative and ready for service in a 
low-power and cost-effective approach respectively. 
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