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Abstract: In the past decade many crashes all over the 

world occurred. Improvements in vehicle safety have 
decreased the number of such crashes. One typical 
method would be to prevent speeding in roads and 
highways. This work aims to design an embedded system 
that automatically controls the speed of a motor vehicle 
based on the fuel injection, maintaining speed limits. The 
acceleration force is explicitly given for the vehicular 
motion. Hence its control is done using a controlled fuel 
injection system and it is based on fuel injection 
technique. A fuel valve is integrated with actuators and is 
driven by an electronic control unit for fuel injection. The 
integrated electronic control unit in the automobile is 
powered by wireless sensor network nodes placed on hot 
zones by intimating the driver. It prevents loss of human 
life due to excess accident speed, safety and other 
catastrophic events. 

 

Keywords: Automated, solenoid valve, servo motor, 

speed control. 
 
 

1.  Introduction 
 
Presently, electronic modules are devised in Automobiles 
for efficient operation. In Automobiles, Electronic 
control unit ensures the best control over vehicle. Using 
electronic fuel injection (EFI), flow rate of the fuel is 

controlled. A vehicle with Electronic control unit system 
helps in controlling the speed of the vehicle. This system 
could provide complete control to reduce the speed of the 
vehicle using an embedded system based fuel injection 
technology. The central theme in the design is limiting 
the speed in speed limit zones. Road accidents can be 
reduced through Traffic management, better roads and 
safer vehicles. The current techniques do not reduce the 
number of accidents effectively. Hence a need to 
implement the automatic speed control method in 
vehicles, to work in various circumstances like Hospital 

zone, high traffic density, etc. The methodology explains 
that ZigBee  

 
 
hardware's are placed on roads where the speed control is 

required. The vehicles have a ZigBee receivers attached, 
recognizing the signal from the transmitter located on the 
road and accordingly maintain the vehicular speeds across 
limits. Here, the fuel injection is controlled in the system 
for controlling the speed. The ZigBee at receiver end 
detects the signals thereby its activation, forwards it to a 
fuel valve to control the fuel supply thereby the speed of 
engine at given limit. When it is activated, vehicle runs at or 
below the predetermined velocity till the zone is over. A 
voice note is provided which will indicate the driver that the 
vehicle is going to enter the zone and to reduce the speed to 
required speed limit. 

 

2.  Protocol Overview 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. System Overview 

 

A. Servo Motor 
 
Servo motor has three wires or leads. Two are power 
signals (Vcc and Ground) while the third is the control 
signal. Three wires are differentiated with colours like red, 
black and third colour varies for different manufacturers. 
The red wire connected to a DC motor, supply in the range 
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of 4.8V to 6V. The black wire is grounded.  
The servo motor operates in an angular position by 
applying PWM (pulse width modulation) signal through 
a control cable. The Motor, functions according to pulse, 
generated by driver circuit. The width of the pulse varies 
in 1millisec to 2 milliseconds which is sent to servo 
motor 50 times in a second. The pulse width determines 
the angular position. Example, In 1 millisecond pulse it 
moves till 0

0
, and for the 2 millisecond it tilt to 180

0
. The 

pulse width for in between angular position can be 
interpolated. Pulse width of 1.5 milliseconds, servo motor 
shifted to 90

0
. These are not exact values but 

approximations. A sequence of 50 pulses per second is 
needed for sustenance of a particular angular position. 
When the pulse is received, the obtained angular position 
remains for 20 milliseconds. Thus pulses every 20 
millisecond are needed. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Figure 2.  Servo Motor angular rotation with PWM 
 
 
The servo motor is used to control the acceleration, 
which help to maintain the speed limit by adjusting the 
valve opening of the carburettor. The below graph 
represents the performance of the acceleration attained on 
the vehicle. 

 

B. Solenoid Valve 
 
To open: When the electrical signal is received by 
solenoid valve, a magnetic field is generated. Which 
helps to lift the main orifice covered by plunger, also 
drops the system pressure. This leads to reduction in 
pressure on the top of the diaphragm. The pressure on the 
other side system separates the diaphragm and the main 
orifice. This operation performs media to flow through 
solenoid valve. Bleed orifice is smaller than pilot orifice. 
If pilot offers remains open, at top of the diaphragm 
pressure cannot be rebuilt. The valve operated on the 
different system pressure. 

 

To Close: It releases the hold on the plunger, when valve is 

demagnetized. Then the spring will forced to drop and 

cover the main orifice. The pressure is created on the top of 

the diaphragm via bleed orifice; push the diaphragm 

downwards to cover the main orifice and flow will be 

stopped. 
 
C. Specification 
 

Table 1. Specification of solenoid valve 
 

Port Size 1/8" 

  

 1= 12VDC 

Voltage 2= 24VDC 

  
Electrical Connection D= DIN (with LED 

 indicator) 

 G= Grommet 

  
Type 2 way 

  
Operating Pressure 28"Hg to 115PSI 

  
Maximum Pressure 150PSI 

  
Operating Temperature -5 to 80C 

  
Coil Insulation & 
Protection F class, IP 65 

Class  

  
 
 
D. Flow Rate 

 
Flow coefficient Cf can easily calculate the amount of 
liquid flow through solenoid valve Q= Cf√dp/SG 
 

Q = flow rate of the liquid(m3/min) 
 

Cf = flow coefficient(m3/min) 
 

SG = specific gravity 
 

dp = pressure differential over the valve 

 

E. Electronic Control Unit 

 
The Electronic control Unit controls the vehicular velocity 
based on the receiver message signal and the pulse wave 
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from the sensors. The pulse determines the duty cycle of 
the actuators thereby the fuel flow inside the injection 
pump supervised by the processor. The duty cycle is in 
turn determined by the imposed speed limits. The 
variance in these limits at different places needs fast 
switching to match with the fuel injection pumps 
mechanism designed to pump a volume of fuel 
synchronized with intake stroke of the cylinder 

 

3. Proposed System 
 
The aim of this work is to control the speed of any 

vehicle based on the speed limits. Implementing the 

circuit on the existing vehicle is easy and effective. In 

every city, town, villages based on the accident and 

traffic survey, the speed limits are already fixed and 

represented through speed limit board. The traffic 

densities vary from different locations. The densely-

populated regions demand for the least speed limit 

 

A. Working 

Consider the vehicle entering into speed zone with high 
speed, with all the starting points of a region is covered. 
When vehicle enters into the range of 10 meters, it 
transmits a message signal to the receiver (automobile). 
The received input by the receiver is given to 
microcontroller and it is considering it as the reference 
speed limit for the particular zone. The program 
embedded into the controller will compares the current 
speed of the vehicle. If the vehicle speed is greater, then 
the controller sends the signal to Electronic Control Unit 
and functions the actuator. The actuator (DC Motor) 
placed in between accelerator cable and carburettor 
which controls the fuel flow volume and controls the 
mixture ratio for the combustion process according to the 
output from microcontroller. 

 
 
 
 
 
 
 
 
 

 

 

Figure 3. Transmitter on Road side 
 
B. Flow Chat for Transmission point 
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Radio Frequency Transmitter is used to transmit the input 
message to automobile unit. Modulation is performed by 
modulator. Through modulation process varying periodic 
waveform will convey a message. In the system, oscillator 
is embedded. Decoder module generates a sinusoidal high 
frequency carrier signal. Low frequency message signal is 
embedded to obtain the modulated signal. The modulated 
signal transmitted at the transmitter and received at the 
receiver. The acknowledgement will be received at 
transmitter. The antenna captures the signal, amplifies it to 
the mixer that achieves the input from both RF amp and 
local oscillator and generates different frequencies as 
output. The signal levels are increased by amplifying the 
mixer output. Finally demodulator, demodulate the 
frequencies. 
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Figure 4. Basic Control of Automobile 
 
C. Speed Sensing Unit 

The speed sensing unit consist of speed sensor called 
camshaft. Inside, a magnet with its north and South Pole 
are placed with a transaxle shaft rotating in between. A 
magnetic coil is placed between the South Pole and the 
shaft. The shaft projections are angled in parallel to the 
dipoles. So, when this is done, the magnetic lines are 
disturbed. So according to the Lenz law, the coil induces 
magnetism. The coil will hence form a hysteresis loop. 
These pulsating magnetization and de-magnetization of 
the coil will produce a pulsating signal serving as an 
input to the ECU (microcontroller). The program will use 
this pulse and calculates the speed of vehicle. 

 
 
 
 
 
 
 
 
 
 
 

Figure 5. Automobile System Block Diagram 
 
D. Flow Chart for Automatic control on Automobile 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Digitalized road side signals are displayed via LCD 
 
to alert the driver. 

Figure  6. Operational function of Solenoid valve 
 

 

4. Results 

 

The software implementation is prepared with a protous 
software in which PIC 16F788A Microcontroller is used 
to interfaced with the ULN2003A driver IC (Integrated 
Circuit) to relay the ON/OFF for the solenoid valve to 
control the flow of fuel into the engine which marks the 
decline in speed of the vehicles and servo motor is 
attached to reduce the acceleration and valve opening in 
carburetto
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Figure 7. Stimulated output of automatic control in zone 

region 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Figure 8. Stimulated output of digitalized road sings 
 
In this outcome driver circuit imply the pulse width 
modulation (PWM) input to utility the solenoid valve for 
the fuel injecting into the engine and servo motor is to 
reduce the acceleration by means of reducing the valve 
gap in carburettor 
 
A. Hardware Implementation 

 

The proposed system has various zones such as School 
Zone, Hospital Zone, Road Side Signal and it is 
developed. The ZigBee will transmit the command to the 
microcontroller unit. 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 9. Transmission unit 

 
In Microcontroller unit, the actuators and the LCD 
display is fixed. The programmed microcontroller 
controls the Servo motor which helps to direct the 
acceleration and solenoid valve performed to have power 
over the flow of fuel. 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

              

 

 

         

 

Figure 10. Controller unit 
 
 
 

5. Conclusion 

The proposed work is based on automatic cut down the 
speed of the vehicle by using Fuel injection method. If rider 
wants to cross their limit even if it is in Special Zone once 
but vehicle will automatically controlled by Microcontroller 
Unit. In Future it will implemented by with advance 
system. 
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