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ABSTRACT 
The SEAT BELT SAFETY CONTROL SYSTEM is used in order to make the drivers to use the seat belt. To ensure safe driving seat 
belts should be utilised properly, so the main idea is enforcing the drivers to put their seat belts while driving. This deals with the 
main idea of making the engine not to operate by cutting the fuel injection if the seat belts are not properly used. The seat belts are 
provided with the sensors and the signals will be received from it whether it is properly fixed or not. The fuel injection stoppage is 
provided by using a shut off solenoid valve this will seal the entering of fuel into the engine. The solenoid valve gets it power signal 
from the sensors in the seat belt. 
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INTRODUCTION 
 

In the fast moving world, transportation becomes easier and the development in the field of automobiles 

increases day by day. This improvement in the automobile field has many benefits and at the same time it also 

has defects in it too. The seat belts are mainly meant for protecting us while the time of accident but most of us 

don’t want or like to use the seat belts. Areport says that 60% of the accidents deaths can be avoided if the seat 

belts are used properly [1]. But the usage of seat belts will not be cared unless it becomes mandatory or a law is 

enforced by the government. It is our duty to save our life and it is in our hands to save ourselves from danger. 

This Seat Belt safety system will make the use of seat belt a mandatory one. This system ensures that the 

seat belts are properly used. This system enforces the car to move only if the seat belts are employed. This 

system uses electronic components a circuit with solenoid valve and relay the simplest and cheapest one with an 

additional advantage of making the function easier, so that many accident deaths can be controlled and will help 

in saving many lives. 

 

1.1 Why passengers fail to use seat belt?: 

Major cause of fatalities in road is due to non-usage of seatbelt by passengers which can be attributed to 

various reasons like 

• Carelessness and forgetfulness of the passengers. 

• Absence of concrete legislative laws for wearing seat belts. 

• Ignoring the importance of seat belts. 

 

1.2 Importance of seat belt: 

Ejection from the vehicle is one of the most injurious events that can happen to a person in a crash. 

As the age of the occupant increases, the fatalities per 1000 injuries also increases. This can be attributed to 

the fact older the occupant higher the mortality rate. According to the National Highway Traffic Safety 



197                  Ajay V R, et al., 2017/Advances in Natural and Applied Sciences. 11(4) April2017, Pages: 196-201 

 

Administration (NHTSA) in fatal traffic crashes about 79% of passengers who were totally ejected from the 

vehicle were killed and about60 percent of passengers who were not wearing safety belts were killed. 

 

 
Fig. 1: Use of seat belt in India 

 

Use of seat belt by drivers has increased from 45% to 77% and the use of seat belt by passengers has 

increased from 37% to 68%. Research has found that lap/shoulder seat belts, when used, reduce the risk of fatal 

injury to front-seat passenger car occupants by 45 percent and the risk of moderate-to-critical injury by 50 

percent. For light truck occupants, seat belts reduce the risk of fatal injury by 60 percent and moderate- to-

critical injury by 65 percent. 

 
Table 1: Study of international automobile fatalities in a decade. 

 1998 Fatalities 2008 Fatalities Percent Change 

United States 15,706 8,234 -47.9% 

Canada 5,863 2.936 -49.9% 

India 75,256 54,792 27.19% 

 

Problem Statement: 

• Seat Belts are not properly used while driving. 

• Automatic seat belt systems also present several operational disadvantages. 

• The sound from the warning system is so irritating to driver that it can cause serious accident. 

 

2. Literature Survey: 

Ooka M, Sugiura F, proposed an automatic seat belt applying device on October 22, 1974 where the seat 

belt is fastened over the occupant automatically in correspondence with opening or closing of the door of a 

vehicle. A conventional seat belt guide rail is arranged to form a virtually linear line along a diagonal connecting 

the lower section in the rear on the internal surface of a door. 

Masaharu Saji and Kami Migusa proposed an automatic seatbelt on August 21, 1990 where lap seat belt and 

shoulder seat belt are automatically set to restrain a seated person end of each belt is in a guide ran diagonally 

disposed on the inner surface of the door. Second ends of the belts are on the inner side of the bottom seat and 

on the inner side of the seat back respectively. 

Jesse R. Hollins proposed automatic seatbelt buckle and unlatching mechanism on June 15, 1976 and a seat 

belt buckle automatic unlatching mechanism including a seat belt arrangement comprised of a first seat belt 

strap and a second seat belt strap. Attached to one end of the first seat belt strap is a latching tongue and attached 

to one end of the second seat belt strap is a tongue latching mechanism. Chris Lee, discussed Analysis of injury 

severity of drivers involved in single and two-vehicle crashes on highways in Ontario on 1st February 2014. 

This study analyzed driver’s injury severity in single and two-vehicle crashes using the 5-year crash records in 

Ontario, Canada. To account for variations in unobserved effects of variables on injury severity among 

observations, Heteroscedastic Ordered Logit (HOL) models were developed for identifying the association 

between injury severity and explanatory variables. For two-vehicle crashes, crash records were separated into 

nine data sets of different combinations of vehicle types considering the differential impacts of the collision on 

vehicles due to difference in their size and weight. Vehicles were classified into cars, light trucks, and heavy 

trucks. 

Timo Lajunen discussed “Why Turks do not use seat belts?” an interview study on 12 November 

2006.Despite the effectiveness of seat belt use and legislation, seat belt use rate is low in Turkey. The aim of this 

study was to investigate the motives to use and not to use a seat belt in different travelling conditions in a 

sample of car drivers and passengers. Interviews were made face to face with 221 interviewees from different 

age and occupation groups. Frequently reported reasons for using a seat belt were travelling conditions, safety, 

situational conditions, habit of using a seat belt, and avoiding punishment. 
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3. Components: 

A. Shut off solenoid valve:  

Fig - 2 shows shut off solenoid valve which are used to provide the stoppage of fuel in fuel injection 

system.   

 

 
Fig. 2: Shut off solenoid valve 

 

B. Relay board: 

The fig 3 shows the 12 Volt relay board which provides the proper signal to the shut off solenoid valve. 

• Current: At 12 V DC at 2.5 amps 

• Voltage: 12 V DC Voltage 

 
Fig. 3: Relay Board 

 

C. Fuel injector: 

Fig - 4 shows a fuel injector in the normal fuel injection system. Specifications:  

• Size = 19lb/hr 

• Impedance = high 

• Connector type = EV1 

• Style = 7-fat 

 
Fig. 4: Fuel Injector 

 

D. Tubes: 

The figure 5 shows tubes that are used to connect the shut off solenoid valve and the fuel injection system. 

 
 

Fig. 5: Tubes 
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E. Mini press switch: 

Fig 6 shows a mini press switch that is used to make the circuit connection and employment of seat belts. 

 
Fig. 6: Mini Press Switch 

 

4. Plan of Action: 

This system can be implemented to any automobile as an additional attachment. Let us see how this system 

works does 

 

F. Schematic Representation: 

 

 
 

G. Circuit Block Diagram: 

 

 
5. Working Principle: 

The main idea of seat belt safety control system is to make the seat belt usage a compulsory one. This setup 

consists of a circuit controlling the shut off solenoid valve. It has a shut off solenoid valve which will control the 

flow of fuel in the injection system. This ensures if the seat belts are employed fuel flow will be provided if not 

the flow will be stopped. The working of this mainly deals with a mini press switch connected to the seat belts 

and the shut off solenoid valve fitted in-between the fuel injection system. The main aim is to stop the 

movement of the car if the seat belts are not properly inserted. For this stoppage of car the shut off solenoid 

valve is employed in the pipeline of the fuel injection system which cuts off the fuel supply and which in turn 

will stop the working of the engine. 
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The seat belt sprocket is provided with mini press switch which will detect whether the belts are properly 

inserted. Once the seat belts are properly inserted this will send the signals to the relay board and the shut off 

solenoid valve which is placed in between the flow of the fuel supply. This signal from the relay board will trip 

the solenoid valve to get opened which will make the flow of fuel into the engine possible and thus making the 

car to move. If the seat belts are not inserted the solenoid valve will close the flow tube and thus stopping the 

flow of the fuel into the injector and making the car not to move. 

 

 
Fig. 7:COMPONENTS CONNECTED TO RELAY BOARD 

 

Analysis Of Solenoid Valve In Injection System: 

 

 
 

Fig.8: shows the temperature distribution of Shut off solenoid valve when it is kept inside the fuel injection 

system. Taken the temperature as maximum of 150C and Convection of 22 W/𝑚2C. 

 

6. Cases: 

Due to the use of shut off solenoid valve in the fuel injection line there will be a loss in pressure or a head 

loss, this loss can be calculated as follows, 

H𝑳 = 𝒌𝒓
𝒗𝟐

𝟐𝒈
          (1) 

𝒌𝒓, is the corrosion factor based on valve used. For Seamless Stainless steel the valve is 2.2 

V, is the velocity of fuel flow taking the fuel flow as 5mm/sec 

G, is the acceleration due to gravity. 

H𝑳 = 2.803 psi 

Thus the pressure loss due to valve will be around 2.603 psi. 

 

Results: 

The seat belt safety control system will provide a good safety system for drivers. This will make the car to 

propel only if the seat belts are employed. 
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Conclusion: 

The design and fabrication of seat belt safety control system was carried out successfully meeting the 

required design standards. Seat belt safety system can be implemented to any existing automobile. The seat belt 

safety control system is designed mainly to make the use of seat belts mandatory. This way will make the 

drivers quite restless but still it will have a good safety aspect and will help in saving lives. 

 

Future Scope: 

The main drawback is the mentality of the driver to use the seat belt plugged to the seats and not to him and 

avoiding the safety. This can be overcome by use of a sensor which the counts the normal roll of a seat belt. This 

count will vary if the seat belt is plugged for a normal man sitting in a car than to a normal attached seat. By 

using the count difference we can overcome this problem and make sure that this system is unavoidable. 
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