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Abstract -Seat belt is a safety device which is mainly used in automobile for protecting the driver and the passenger from dangerous 

movements which may occur during a collision of vehicle or when a sudden brake is applied. In today’s modern world people don’t 

spend time for taking a safety in wearing safety devices in advance. Many people get injured and even lose their life due to negligence 

of wearing safety devices such as seat belt and helmet. This paper is mainly about making seat belt wearing mandatory to start a car. It 

is actuated by using an electrical system that gets sensed by sensors. A code is programmed in an Arduino UNO board by connecting 

the seat belt to a digital input and output of the board. The system is modelled in such a way that if the 3- point seat belts are buckled a 

LED indication is shown. This paper also includes a study of wrong practices that are being followed. 
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I. INTRODUCTION 

 
Road accidents is one of the major causes of death, injury and property damage every year in India. The National Crime 

Records Bureau (NCRB) 2016 report states there were road accidents accounted for 464,674 accidents which caused 148,707 

traffic- related deaths in India [1].The three highest provinces accounted (Uttar Pradesh, Maharashtra and Tamil Nadu) 

accounted about 33% of total Indian traffic fatalities in 2015. According to the ministry of road transport and highways, in road 

accidents, a total of 5638 people died in 2016 due to non-usage of seat belt [2]. 

The casualty rate can be reduced by, 

[A] Creating awareness among people 

[B] Installing warning systems 

[C] Installing systems in order to make safety systems mandatory 

Seat belt non-use could be attributed to human factors such as forgetfulness, laziness, perceived low risk of injury, and 

discomfort, attitudes, beliefs, and intentions [3]. 

 

II. MATERIALS AND METHODS 

A study as shown in figure 1 was made on the 3-point seat belt system to understand the construction, function and working. 

All possible Ways of incorporating the system to start the car, ways to couple the seat belt to Arduino board was systematically 

studied and the limitations behind the construction was corrected. 

 
 

Fig.1.  Experimental setup 
 

A 3-point seat belt was used in developing the system. Electrolytic-tough pitch (ETP) copper (CW004A or ASTM 

designation C11040) plate was fixed to the buckle. A copper wire of same grade is fixed to the tongue of the seat belt.The 

CW004A has an electrical conductivity of 100% IACS [3]. The retractor and the end brackets are fixed firmly. 
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Fig.2. Arduino UNO 

 

The board shown in figure 2 was the board used in the experimental setup. 

 

 

Fig. 3. Seat Belt 

A basic code was typed and was executed using Arduino IDE. Arduino UNO board was used. The code instructs to switch 

ON LED when the seat belt is fastened if not the LED is in OFF position. 

 
 

III. Study on wrong practices 

Some of the wrong practices followed to avoid warning messages and to cheat the system for starting the car, 

[A] The belt is snug around the passenger in order fasten the seat belt. 

[B] Disabling the alarm or warning message. 

[C] An unattached seat belt tongue is used to bypass the system. 

All these practices don’t provide safety to the driver as well as passenger. The airbag system uses seat belt for effective 

usage. All these practices make the Airbag in effective since it doesn’t hold the passenger in place causing injuries to the person 

during deployment. An effective way for overcoming such practices is by proving sensors in order to verify the proper usage of 

the seat belt by the passenger. 

A seat pressure sensor is used to the sense the presence of passenger in the seat, A potentiometer like arrangement is fixed 

to the seat belt, the belt must have a minimal length to start the car. By this the wrong practices followed by the passengers can 

be avoided and the passenger safety is ensured. 

Notice. 

IV. Results and discussion 

The LED is in ON position as shown in fig. 4 when the seat belt is fastened. The LED is in OFF position as shown in fig. 5 

if the seat belt is not fastened. The LED is the starting system of the car. The display in Arduino displays “Please wear seat 

belts” if the seat belt is not fastened. This electrical system allows the passenger to start the vehicle only when the seat belts are 

fastened. The system ensures the safety of the passenger as well as the driver. 

This system can be further enhanced by programming the code in a car’s ECU in order to understand the original behavior 

of the car while starting. The system can be additionally integrated with sensors like seat pressure sensor, potentiometers and 

other sensors to make an actual study. 
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Fig. 4. Switch OFF Position 

The LED is in OFF position if the seat belt is not fastened. 

 

 
 

Fig. 5. Switch ON Position 

The LED is in ON position when the seat belt is fastened. 

 

 
TABLE I 

Switch position 

 

S.No. LED Switch Seat Belt 

1 ON ON Fastened 

2 OFF OFF Un-fastened 
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Fig. 6. Working of the system 
 

The LED is in ON position when the seat belt is fastened. The LED is in OFF position if the seat belt is not fastened. 

The LED is the starting system of the car. This electrical system allows the passenger to start the vehicle only when the seat 

belts are fastened 
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