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Abstract— Two Wheelers are very affordable and economic 

option for transport. Owning two wheelers, there has been an 

increase in the count of two wheelers mainly on roads of 

India. It is recorded that increase in number of accidents and 

fatality. Also there has been huge increase in the number of 

accidents. Many of this Accidents happen due to uncontrolled 

ignition of vehicle engine. This includes mainly moped 

scooters, electric bikes and geared two-wheelers. If an 

accident is happed it is good to be its engine is terminated to 

avoid over throttling and fire. In India most of the accidents 

happed include/caused due powered two-wheelers (PTWs). 

So it is essential to provide Safety systems for two wheelers.  

Keeping in mind the above problems, an integrated system 

was designed which will ensure the safety of riders as well as 

the pedestrian. The main purpose of this project is to make 

noticeable reduction in the number of two-wheeler accidents. 

This project contains of designing and fabrication and 

installation of impact sensing kit with a circuit to avoid 

running or over throttling of two wheeler in emergency 

accidental conditions. The integrated design consists of an 

actuator kit and circuit, a impact sensing device. The 

components are integrated and installed in such a way that 

after detecting impact of two-wheeler with the ground 

instantly the ignition of engine is cut-off and all the indicator 

lights start blinking as emergency or alarming lights. As soon 

as the two-wheeler is picked up the system is rebooted and 

the engine can be started again manually, the actuator will be 

retrieved automatically as the vehicle is picked up. 

Implementation of this system can reduce noticeable amount 

of accidents. 
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 INTRODUCTION 

Two wheelers are the most economical and easiest way of day 

to day transport in India. Since two decades there is a huge 

hike in the sales of two wheelers. Nowadays there are more 

than 1 two wheelers in approximately 80% of the houses.  

 Hike is not only in sales of two wheelers but also in 

the number of accidents. As per records of 2017 two wheelers 

accounted for the highest share in road accidents that is 34%. 

The main purpose of this EIT System is to make noticeable 

reduction in the number of two-wheeler accidents. The EIT 

system is developed to add more safety to vehicle and the 

rider. The EIT System controls the ignition system of the two 

wheelers in the accidental condition and it also sends 

alarming light and sound signals to address the accident. As 

soon as the vehicle touches ground the impact sensing 

mechanism of EIT detects the crash and send signal to the 

electrical circuit and the ignition control and alarm action is 

carried out. By this action of EIT the ignition of the vehicle is 

controlled (stopped) and the alarm lights start blinking along 

with buzzer. This System avoids the over throttling issue of 

vehicle as well as addresses the accident in the low visibility 

or remote areas.   

 BACKGROUND OF TOPIC 

Since many years there is vast research done in the sector of 

automobile Safety. The R&D departments are trying to 

increase the safety of a vehicle. Government is also making 

various norms in terms to increase the vehicle and pedestrian 

safety. From time to time in industry introduced various 

systems for safety, such as 

 Side stand indicator 

 ABS  

 Airbags  

 Idle running detector  

 Anti-theft alarms 

 Parking sensors etc. all 

 Still such systems are not economical to introduce 

them in budget entry level two wheelers, that’s why we think 

to find some solution in terms to increase the rider as well as 

pedestrians. Although there are many modification and safety 

systems are involved in two wheelers, still we noticed an 

Ignored or unnoticed case of accident in case of two-

wheelers, especially with Moped Scooters or Electric 

Scooters. Actually, this is a post-crash scenario in which the 

vehicle is crashed but still its engine may be in running 

condition, while picking it up it may get Over throttled and 

hit other vehicles, pedestrians and also can harm the person 

who was picking up that vehicle. Generally, this incident is 

spotted with old age and ladies. Since they are unable to 

handle such kind of situations. Number of this incidents is 

increasing day by day. Hence the concept of this project is 

created. The Idea was to manufacture a product which can be 

installed in vehicles in very cheap cost and it stop such kind 

of accidents. 

 OBJECTIVES OF EIT SYSTEM 

The objectives of the EIT system for 2- wheeler is following:  

1) To terminate the Ignition of the Engine soon after the 

crash of vehicle. 

2) To avoid the Over throttling of vehicle. 

3) To show SOS lights to address the Accident in low 

visibility (Dark or Foggy) areas. 

4) To Create a Safety System which can work with 

precision and durable to handle accidental impacts. 

5) To create a Safety System having Low Cost and which is 

easy to install in vehicle. 
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 SCOPE OF EIT SYSTEM 

The EIT System can be used to control/stop the ignition 

system of the vehicle in emergency accidental condition. It 

can also give the alarm lights to highlight the accident in low 

visibility areas. The EIT system can be install in the vehicle 

in very cheap and affordable cost. EIT system is useful in 

Mopeds, Geared two wheelers, LMV’s, Customized local 

vehicles, Industrial application as load gauge, Motorsport 

vehicles. The EIT system can be a future model for engine 

running terminator.. It can be certified as permanent fitting on 

two-wheeler. Though there are many sensors and systems to 

control the ignition of engine but still the descripted model it 

most simple in design and affordable to manufacture and 

install because of low price of two wheelers. 

 METHODOLOGY 

A. Ignition Control 

Problem Definition: A this is a post-crash scenario in which 

the vehicle is crashed but still its engine may be in running 

condition, while picking it up it may get Over throttled and 

hit other vehicles, pedestrians and also can harm the person 

who was picking up that vehicle. Generally, this incident is 

spotted with old age and ladies. Since they are unable to 

handle such kind of situations. Number of this incidents is 

increasing day by day. 

1) Methodology: Based on the working principle of spring. 

Spring requires specific load for its unit deflection. So, 

when the weight of vehicle will act on impact head and 

then spring it actuates the system and ignition is 

controlled  

2) Components:  Spring (compression type), impact heat 

and casing, relay circuit 

B. SOS Lights 

Problem Definition: When a two-wheeler is crashed there is 

no any alarm or SOS lights which can address the accident in 

low light, low visibility, valley roads.  

1) Methodology: Here also when the ignition control 

mechanism detects crash it operates or give signal to 

circuit to turn on the alarming lights (SOS lights) 

2) Components: Impact sensing kit, relay circuit, series 

connection circuit for lights, flasher, buzzer. 

 RESEARCH GAP 

In our literature survey we found various safety systems in 

automobiles. There are so many systems like ABS, CBS, Leg 

guards, Speed limiter, Collision sensors, Gear shift indicator, 

etc. But still due to costs and complex constructions some 

systems are not there for two wheelers. Also we noticed that 

there is no any ignition control systems in two wheelers like 

Mopeds and E-Bikes as their does not gets off during crash or 

skidding, also there is no any SOS system which can help in 

addressing the accident. This create problems like Over 

throttling, Out of control run of vehicle, Ramming other 

vehicles as well as pedestrians, Accident is not noticed in low 

visibility areas. 

 

 DESIGN & PROCESSES 

A. Design of Mechanical Components 

 Compression spring 

Our designed spring can be fitted in the EIT system. The 

spring rate is 14 N/mm hence it requires 193 (approx.20 kg) 

force to compress length 13.8 mm. We used the net quantity 

of 2 springs per model. Required force to compress the spring 

is 392 N/mm (40 kgf Approx.). The average weight of 

gearless two wheelers are105 kg. when the vehicle is fallen 

this weight is distributed in mainly 3 points. 

 Near footrest -50 kg 

 Accessories near front fender – 27.5 kg 

 Near rear accessories/ silencer -27.5 kg The EIT is 

designed to fit near foot rest Hence it can Actuates at 40kg 

load. Hence the designed spring is fusible to install in the EIT. 

Parameter Value 

Outer diameter 18 mm 

Inner diameter 14 mm 

Free length 30 mm 

Solid height 13 mm 

Wire diameter 2 mm 

Total coils 6 

Spring rate 14 N/mm 

Maximum travel 13.75 mm 

Material type MW 

End type CG 

Table 1: Spring Design Parameter 

 
Fig. 1: Design spring according to the loading conditions 

 Casing sheet metal parts 

Sheet metal is cut through the CNC Laser cutting Machine. 

The sheet used is 1.5mm and 1.8 mm in models. The Mild 

Steels sheets are used. After the cutting the shapes showed 

above the sheet is Bended from certain regions to form the 

casing and hold together by a pin. 

 
Fig. 2:  Sheet metal backplate after laser cutting operation 
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Fig. 3: Sheet metal frontplate after laser cutting operation 

 Pin  

The pin is used to hold the assembly together as well as it 

allows to radially contract the assembly. It act as the Pivot. 

The pin is enough strong to Carry the Shear stress developed 

on it in an Impact of EIT. 

 
Fig. 4: Pin design 

B. Design of Electrical Components 

We made circuit diagrams according these elements and 

concluded that the Relay operated Circuit is most economical, 

simple in construction and also it is passive type of circuit it 

does not require continues power supply. It works when the 

system Actuates it. When the idea of circuit is being discussed 

we think on following elements to use as circuit operating 

element- 

 Logic Gates  

 NC switch  

 Electromagnetic Relay  

 Arduino processors  

 Electromagnetic Relays are those relays which 

operates in the principle of electromagnetic attraction. It is a 

type of a magnetic switch which uses the magnet for creating 

a magnetic field. The magnetic field then uses for opening 

and closing the switch and for performing the 

mechanical operation. 

 
Fig. 5: Circuit diagram of EIT system 

C. Manufacturing Processes 

 Design-  

It includes rough drawing, dimensioning, sizing, structure 

concept of model. All the necessary parameters of model are 

considered in designing. The software used is AutoCad. 

 CAD Drawing-  

All the Components and parts are designed in cad software 

and their assembly is done. It consist of development of the 

casing design and all the dimensions required for the 

production process. 

 Laser Cutting-   

From CAD drawing sheet metal is cut by the Laser cut 

machining. The Material used is 1.5 mm, Hot rolled mild steel 

sheet.  

 
Fig. 6: Sheet after laser cutting process 

 Bending-  

90° bending is done with the sheet metal cuttings on the 

hydraulic press and bending machine to make the casing 

shape of prototype. 

 
Fig. 7: Sheet after bending process 

 
Fig. 8: Components after painting process 

 Welding & Drilling-  

Welding is done on mating bends and drilling is done to insert 

the pivot pin also spring is installed. 
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 Finishing-  

In finishing the component is polished then cleaned after that 

the component is dried and then the coated with oil base paint 

colour white. 

 Assembly-  

All the parts which is manufactures according to design 

parameters brought together & assembled together & 

electrical connections & switches are installed. 

 CONSTRUCTION & WORKING 

A. Construction 

The EIT assembly is consist of the following components - 

1) Backplate- Backplate is the sheet metal part attached 

with the vehicle body. The springs and switch are 

attached on backplate. Also, other components of EIT are 

assembled on back plate. 

2) Frontplate- Front plate is attached on the backplate which 

covers the springs and switch. Impact head is attached on 

the front plate. 

3) Springs- Springs are the main element which make the 

actuation happen. They compress after impact resulting 

the entire assembly contract. And operation of switch is 

carried. Also, it helps to reboot the system by regaining 

its original shape and de-actuating the system. 

4) Switch- The switches used in EIT are Normally Open 

switches which provide supply to relay for its further 

operation. 

5) Pin- Pin inserted between assembly it holds the parts 

together and act as Pivot for EIT along which assembly 

contracts. 

6) Weather Seal - Weather seal protects the metal parts from 

mud, dust, water, which can cause malfunctioning of 

actuator.  

7) Relay - Relay is the electrical switch which switches the 

power supply between ignition system and indicators. 

 
Fig. 9: Diagram after the assembling the all parts of system 

 
Fig. 10: Location to install EIT System 

B. Working 

1) When the vehicle is crashed, skid, or imbalanced it falls 

on either left or right side. Hence the load is on the side 

which is touched to ground, then load is act on the EIT it 

contracts and the switched get operated. 

2) This switch is a normally open (NO) switch, means it 

allow the current to pass when pressed hence it supply 

power to Electromagnetic Relay when pressed. Due to 

this Electromagnetic relay gets power. The coil of the 

Relay is energized and it attracts the armature. 

3) When the armature is get attracts it switches the power 

supply mechanically. As relay is operated it cut off the 

ignition supply by cutting off power from the spark 

distributor. 

4) This results into termination of running of engine & 

simultaneously current is supplied to flasher and all 

indicators. Which gives SOS lights and buzzer. 

5) This completes the function of EIT system. 

6) As soon as the vehicle is picked up the EIT system is 

rebooted. This is done with the help of springs which 

again regain their original shape and EIT mechanism is 

expanded relatively switch is opened. 

7) This opened switch turns off the Relay and relay again 

start supply to ignition system through is Normally 

opened port. But the vehicle won’t start until we start it 

manually (by kick or self-start) 

8) Indicators and buzzer is also stopped & the vehicle is 

ready to start and ride again. 

 RESULTS 

After assembling the all design mechanical & electrical 

components it mounted on the foot rest of the TVS WEGO 

110. The parameters of the TVS WEGO 110 is given as per 

the following table. 

Parameter Details 

Model TVS WEGO 

Engine CC 110 CC 

Year 2015 

EIT installation location Near Footrest 

Ignition is terminated 4 Seconds 

EIT units installed 2 

Load at which system is actuated 30-40 Kg 

Table 2: Specification of the TVS WEGO-110 with the EIT 
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 After installing the EIT units on the both sides of 

TVS WEGO-110, we carried out the trials in the various 

conditions & no of times to test whether it working according 

to the design aspect or not. By all trials the following 

observation is generated at various condition of vehicle.  

C    Condition of 

vehicles 
OFF/Standby Running Crashed 

Power supply OFF ON On 

Relay OFF OFF ON 

Ignition System OFF ON OFF 

Indicators & 

Buzzers 
OFF OFF ON 

Table 3: Observation table after trails 

 CONCLUSION & FUTURE SCOPE 

We started working on this project to solve the over throttling 

issue of vehicles, that is seen after crash. Hence this require 

little research of safety systems and electrical circuits and 

mechanical systems. Then we developed the concept model, 

tested it.  Modified it and installed on vehicle. And the test is 

taken. The device shows the correct desired results, when the 

vehicle touches the ground soon it turned off the ignition and 

make all the SOS lights blink. When the vehicle is picked up 

the system quickly get rebooted and the vehicle can be started 

by using power start or kick start. Hence the EIT plays an 

important role in minor accidents by controlling the ignition, 

and showing SOS lights. EIT system is also very Economical 

to install and Maintain. The EIT system has a wide future 

scope in Automobile industry. It can be installed in various 

automotive as impact sensing and actuating device. In Future 

there is huge market of E-bikes, and though the EIT System 

is mainly made for mopeds and e-bikes hence there will be 

big Market requirement for EIT system. Though E-bikes does 

not make any ignition sound it is hard to confirm that it is 

running condition or not. Hence EIT System must be installed 

in them. It can be equipped with precision force transducers 

and advanced circuits to attach it on the highly expensive 

motorsport vehicles. As we know light and heavy motor 

vehicles does not fall on ground but still it is important to 

control their ignition in accident. So fire hazard and engine 

harm can be avoided. EIT system can be modified to install 

in every category of vehicle. But spring stiffness and material 

will be chosen as per application.  
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