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Abstract: This paper conveys information of providing high range of security for Volvo buses including other heavy vehicles against accidents 

that may happen due to fire catching and accidents that may happen due to some obstacles. The vehicle will be fitted with the temperature sensor 

and IR sensor which will be continuously monitoring the temperature and obstacles that may come infront of the bus. In case of any fluctuation, 

the passengers and the driver are made alert and vehicle will be stopped automatically. The emergency doors and main door will be opened 

instantly so that the passengers can escape as soon as possible. The location of the vehicle will be tracked and sent to the control room and fire 

brigade authorities. An added advantage of the paper is the involvement of smart android application which will be updated with these scenarios. 

In case of any accidents or fire in the bus, the GSM module present in the bus will automatically send a message to the police station, fire station 

& ambulance for rescue operation along with the location with longitude and latitude values which can be tracked with the help of google map. 

__________________________________________________*****_________________________________________________ 

I. INTRODUCTION 

 Vehicle accidents are a leading cause of death. As 

the fuel tank in Volvo buses are very closer to the road, 

there is a high possibility of getting sparks in the tank and 

caught fire. In such situation the passengers may not be able 

to escape from the bus since there is no facility in the buses 

to alert the passengers who may be sleeping or else busy 

with their own work and do not know the problem until it 

reaches to the critical condition. Also, accident may occur 

due to careless driving. If any obstacles come infront of the 

bus which the driver has not notified about, it may lead to an 

accident. 

 If there is a convenient system that will 

automatically monitor the temperature level and obstacles 

infront of the bus we can avoid these problems to a great 

extent. This paper implements an embedded system which is 

used for preventing Volvo busses against fire and accidents, 

tracking and positioning of the vehicle by using Global 

Positioning System (GPS) and Global system for mobile 

communication (GSM). Automated vehicle accident 

detection can save lives by decreasing the time required for 

information to reach the emergency responders. 

 Conventional vehicular sensor systems for accident 

detection, such as OnStar, notify emergency responders 

immediately by utilizing built-in cellular radios and detect 

car accidents with in-vehicle sensors, such as accelerometers 

and airbag deployment monitors. Figure 1 shows how 

traditional accident detection systems operate. 

 

 

 

 

Figure 1: A Traditional Accident Detection System 

 Recent advances in smart phone technologies are 

making it possible to detect car accidents in a more portable 

and cost effective manner than conventional in-vehicle 

solutions. Smartphone-based accident detection applications 

provide several advantages relative to conventional in-

vehicle accident detection systems, e.g., they are vehicle 

independent, increasingly pervasive, more efficient. Hence 

building a smart phone based accident detection system 

yields more efficiency than a conventional in-vehicle 

system. Hence such a system can be used to get help to the 

victims in a more efficient way. 

 In order to avoid the accidents of bus including 

other vehicles due to fire catching or obstacles, the vehicle 

will be fitted with the temperature sensor and IR sensor 

which will monitor the environment of the vehicle, and the 

Buzzer to alert the passengers if critical conditions occur. 

The involvement of smart Android application in the model 

which can be installed in Android mobile phones is an 

added advantage. In case of any emergency situation in the 

bus, the bus will send an SMS to the emergency responders 

regarding the emergency condition along with the location. 

Using this SMS the android application will be updated with 

the condition. Also, anybody who wants to know the exact 

location of the bus can fulfill their need within seconds by 

means of this smart android application. The GPS system 
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used in the network will get the location of the bus and the 

GSM system will automatically send alert messages to 

nearby police station and fire station which will enable the 

victims to get help within a short span of time. The goal of 

this paper is to design a system that would avoid accidents 

in embedded environment and to alert the passengers if the 

accident occurs. The nearby police station and fire station 

must get alert about the accident as soon as possible to get 

help to the victims at the correct time. The huge loss that 

may happen to the vehicle and to human lives by the 

accident can be avoided to a greater extent. Any person can 

locate the vehicle by means of this system.  

II. VOLVO BUS TRACKER AND ACCIDENT AVOIDER 

SYSTEM 

 The system used for the detection and tracking of 

the Volvo bus is shown in Figure 2 in which various 

components required for the implemented system can be 

seen. The processor controls and coordinates the operations 

of the other functional units. The power supply is given to 

the system according to the specifications. 

 

 

 

 

 

 

 

 

Figure 2: Block diagram of GSM and GPS vehicle tracker 

and Accident Avoider System. 

 The implemented model has modeled using various 

components that are necessary to achieve the goal of the 

model. The code is written in the internal memory of Micro 

processor i.e. ROM. With help of instruction set it processes 

the instructions and it acts as interface between GSM and 

GPS with help of serial communication of processor. Along 

with this model an android application has also modeled for 

the ease of locating the vehicle. This enables the system to 

decrease the time required for information to reach 

emergency responders. The design and implementation of 

the implemented model can be explained by the use of a 

flow chart as shown in figure 3. 
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Figure 3: The flow diagram of the working of volvo bus 

model. 

 The implemented system for the Volvo bus 

tracking and accident avoiding system is designed to work 

as described in the flow chart given. The installation and 

implementation of each component into the system has to be 

carried out in such a way that it satisfies the operation as in 

the flow diagram. The components that are used in the 

system are described here. 
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ARM PROCESSOR: 

 The ARM processor receives the signals send by 

various components of the system and performs various 

actions which are required further by processing those 

signals. Fig 3.1 shows the ARM processor installed in the 

model. 

 

Figure 4: The ARM processor installed in the model 

 The ARM processor sends signals to various 

components required to control them. 

DC MOTOR:  

 DC motor is connected to implement the engine of 

the vehicle. The motor will be continuously running to 

indicate that the vehicle is moving. The ARM processor will 

control the DC motor via the relay. The relay is a digitally 

operated switch. The inter connections in the relay are 

controlled by using digital signals. According to the input 

digital signal it receives, it selects the interconnection. On 

the output side of the relay unit there are 3 pins namely C 

(Common), NO (Normal Open) and NC (Normal Close). 

The NO pin is connected to the input terminal of the DC 

motor. The common pin of the relay is connected to the 

ground. If the relay receives logic 1, then the NO and C pins 

will be shorted internally and if the relay receives logic 0, 

then NC and C pins will get internally shorted. Figure 5 

shows the DC motor installed to represent the engine of the 

bus. 

 

Figure 5: The DC motor connected in the model 

 At the beginning the processor will send a logic 1 

to the relay so that the NO and C pins will be shorted and 

the motor connected across these pins starts running 

indicating that the vehicle is moving. During emergency 

condition, the vehicle has to be stopped automatically. In 

such situations, in order to stop the DC motor, the processor 

sends logic 0 to the relay so that the connection inside the 

relay will change and motor stops. 

BUZZER: 

 The buzzer is the alarm system used to alert the 

passengers in emergency situations. The Figure 6 shows the 

buzzer connected in the model. 

 

Figure 6: The buzzer connected in the model 

 If any emergency condition occurs, the processor 

will send logic 1 to the processor so that the buzzer will be 

switched on and sounds alarm. 

SENSORS: 

 Two sensors are used in this model, the 

temperature sensor and the IR sensor. They are used to sense 

the temperature inside the bus and the obstacles that may 

come across the vehicle respectively and send the feedback 

to the ARM processor. If the obtained temperature value 

exceeds the predefined value, then it is considered as an 

emergency situation. There will be two LED‟s in the IR 

sensor among which one is a transmitter and the other one is 

the receiver. The signal transmitted by the transmitter will 

get reflected from the obstacle if there is any, and will be 

received by the receiver LED. If the receiver LED receives a 

reflected signal it will send logic 1 to the ARM processor. 

STEPPER MOTOR: 

 The stepper motor in this model is used to make the 

emergency door of the vehicle open automatically in 

emergency situations. After the bus has stopped 

automatically and the buzzer sounds the alarm, an efficient 

way for the passengers to escape from the vehicle is 

necessary. So the emergency door is controlled by the 

stepper motor here. Figure 7 shows the stepper motor used 

in the model. 
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Figure 7: The stepper motor installed in the model 

 Total 52 steps are required for the stepper motor to 

implement a complete rotation. For the emergency door to 

be opened, it is required only a 45 degree rotation which can 

be implemented by 13 steps in the stepper motor. The 

stepper is controlled by the driver unit ULN2003. 

GPS AND GPS MODULES: 

 The GPS and GSM modules are used to track the 

location of the vehicle and send SMS of alert and location to 

the emergency responders respectively. Figure 8 shows the 

installed GPS module. 

 

Figure 8: The GPS module installed in the model 

 The location information which has tracked by the 

GPS module, consists of the longitude and latitude values, 

should be sent to the emergency responders along with an 

alerting sentence by the GSM module in order to get the 

help as soon as possible. Figure 9 shows the installed GSM 

module. 

 

Figure 9: The GSM module installed 

 A SIM card will be inserted in the GSM module 

using which the GSM module send and receive messages. 

 

ANDROID APPLICATION: 

 The android application is used to get the correct 

location using the longitude and latitude values which would 

be sent by the GSM module. Anybody who have installed 

this application in their android mobile phones and knows 

the particular GSM module number can get the location of 

the vehicle at any time. The option to register the GSM 

module number in the application is shown in Figure 10. 

 

Figure 10: GSM module number registration in the android 

application 

 The GSM module number is entered and click on 

„Register‟ icon on the screen. If the number has registered 

successfully then a command “Number has Registered 

Successfully” will be shown. Once the number has 

registered successfully, the text message from that particular 

number would get the application open automatically and 

the longitude and latitude values which will be present in 

that text message would be fetched by the application. The 

application will perform some algorithms using these values 

and it will show the exact location with the help of google 

map. 

III. EXPERIMENTAL RESULTS 

 When the bus engine is started by the driver, the 

device automatically turns ON and all the components will 

begin to function automatically. The LCD which has fixed 

near the bus driver will keep updating the status of the bus 

as well as the sensors at regular intervals. As soon as the bus 
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starts moving, the LCD has displayed the command as 

shown in Figure 11.   

 

Figure 11: Experimental output while bus is moving 

normally 

 The emergency situation may be of a fire detected 

in the vehicle or may be of an accident occurred. 

CASE 1: Results for high temperature 

 When the temperature is increased above the pre 

defined temperature cut off, the temperature sensor sensed 

this temperature rise and the processor got notified. Then the 

ARM7 sent a message to LCD to indicate that there is a rise 

in temperature. The message displayed on LCD in case of a 

high temperature is sensed by temperature sensor is as 

shown in the figure 12. 

 

Figure 12: Experimental output when temperature is high 

 Now the location values which have been tracked 

and stored by the GPS module is sent to the pre defined 

emergency responders in the form of a text message by 

means of GSM module. Figure 13 shows the text message 

that is received from the GSM to the pre defined numbers. 

 

Figure 13: Experimental text messages received 

 In the text message, the longitude and latitude 

values which had tracked by the GPS module can be seen. 

These values would be fetched by the android application. 

As soon as the text message is received, the android 

application which has installed in that mobile is opened 

automatically. Now the application shows the particular 

notification message as per the situation. Figure 14 shows 

the notification message which is shown in the application 

in case of rise in temperature. 

 

Figure 14: Experimental output shown in android 

application 

 In addition to the notification sentence a selection 

option labeled as “View MAP” is given in the application. 

By clicking on this option the exact location of the vehicle is 

shown by the application by redirecting to the google map. 

Figure 15 shows the location shown in the mobile with the 

help of google map. 

 

Figure 15: Experimental result of exact location by 

application 
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 By using the map the emergency responders can 

reach the location as immediate as possible and this helps 

the victims to get help at the correct time. 

CASE 2: Results for obstacles sensed 

 The case of accident is discussed here. The obstacle 

that comes across the vehicle is considered as the accident. 

The IR sensor will be monitoring the obstacles in front of 

the bus by radiations emitted through the transmitter LED. If 

any obstacles come across the vehicle, the reflected signal 

from the obstacle is received by the receiver LED and this 

indicates the obstacle. 

 The ARM processor will count the presence of 

obstacle continuously. As soon as the sensor detects the 

obstacle for the first count, the processor will give an alert to 

the driver by means of LCD display and buzzer. The 

obstacle detection at the first count is considered as a chance 

of accident. Figure 16 shows the experimental LCD display 

for the same. 

 

Figure 16: Experimental output in LCD 

 The same operation happens if the sensor still 

detects the obstacle for the second count. If the obstacle still 

present there at the continuous third count and the driver has 

not stopped the bus yet, then it is considered as an 

emergency situation. The processor will stop the engine 

automatically, switch on the buzzer and sent SMS of 

location to emergency responders. Figure 17 shows the SMS 

received by emergency responders in case of an accident. 

 

Figure 17: Experimental text messages received 

 Figure 18 shows the android application 

notification in the case of accident. 

 

Figure 18: Experimental output shown in android 

application 

 The same procedures after receiving the SMS as 

mentioned in the case 1 are come in effect in this case also. 

The android application will fetch the longitude and latitude 

values and gives the exact location by means of google map. 

IV. CONCLUSION 

 This paper has provided an efficient system for 

passenger safety by detecting accidents and tracking vehicle 

using android application. In the model the hardware part, 

software part and the android application are developed and 

verified according to the expected results. The proposed 

system stands as a very helpful system in avoiding the huge 

loss that may happen due to accidents. This model can also 

be used in other vehicles other than Volvo bus. 

 The main contribution towards the success of the 

detection is that the use of android application which 

enables the exact locating of the vehicle. In future the model 

can make more helpful by using more efficient sensors and 

modify the android application by including more features. 
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