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Abstract: - Now-a-days the road side accidents are very prone due to lack of awareness of traffic rules and so there is 

atechnological based engineering solution needed to prevent such an incident.With this intension it is being proposed to 

manipulatethe vehicle speed automatically based on the road traffic [1].In this method we introduced an ultrasonic 

Transceiver to determine the distance between the vehicles, even if the driver has no control over the vehicle, the speed of 

the vehicle can be controlled based on the sensor inputand controller logic.Here the controller (ATMEGA328P) written with 

distance measuring logic to decide the distance between the vehicle and obstacle. Also a method for auto calibrating the 

sensor has been implemented. The ultrasonic waves are transmitted from the sensor and it is received back to the sensor 

after hitting the obstacle, the duration of these pulses determines the control of vehicle speed gradually. By using this system 

the number of accidents occurring due to driver drowsiness can be avoided. 
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1. INTRODUCTION 

Most of the road accidents are caused by human errors. Driving is considered to be the compulsory activity 

for most people and the number of vehicles is increasing day by day. Here the project is designed in such a way to 

solve the problem of accidents, where drivers may not apply the brake manually but the vehicles can stop 

automatically based on Traffic congestion [2]. Two wheeler speed control is also an important factor to take into 

consideration. By considering the present hazardous driving of two wheelers this vehicle speed control system is 

mostly a needed one. The below bar chart represent the statistical report of road side accident in the year of 2001 to 

2010 in India. During the year of 2001, death rate had 12% of total population. But nowadays it becomes increased 

and it reached 20% during the year 2010. In future it keeps on increases, with the intention to protest the human life 

the idea is proposed. 

 

Figure.1:Death rate Analysis statistics 
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2. LITERATURE SURVEY 

To detect to distance between the object and vehicle any one of the following sensors discussed below can be used. 

Each sensory system has some merits and demerits in various aspects. It is listed as follows 

1) IR Sensor:  

It has a long distance detection and high accuracy that of ultrasonic. However, it does also 

havedemerits like LOS (Line of Sight), High manufacturing cost and inefficient in detecting before mirror 

objects.  

2) Radar System:  

It provides wide area coverage and anti-interference. The radar system can detect object even if it is 

under the influence of Darkness, cloud, Snow, fog and rain. It helps in finding out the object’s Angular 

position, location and velocity of object. It also used to predict the moving and non moving 

obstacle.However, it is mainly used in avionics, military vehicles and navigation in navy. It is restricted for 

commercial Automobile and home appliances [3]. The main drawback is very difficult to detect short range 

target.  

3) Ultrasonic System: 

Ultrasonic systems are widely used in distance measurement. Because is available in the market 

easily with low cost. Compare to analog ultrasonic sensor the digital ultrasonic sensor have excellent sensing 

accuracy. It also provide anti-interference with wide range of coverage but comparatively lesser than the radar 

system. It is also helpful to find the moving object. Ultrasonic systems are generally attached in middle and 

low end vehicles.  

3. HARDWARE DESIGN 

In this system,The ATMEGA 328Pisused as the controller part. This is interfaced with ultrasonic sensor 

(HCSR04) to determine the obstacles. This sensor contains the ultrasonic source with transmitter and receiver section. 

Ultrasonic source generates the ultrasound and it is sent in the air medium with the help of transmitter. The sound is 

temperature dependant. Hence the temperature of environment between the range -30 deg C to 50 deg C, the velocity 

of sound change between 313 m/s to 361 m/s. With is pre-consideration the work is proposed. The block diagram is 

shown below.  
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Figure 2: Proposed Block diagram 

On the output side of the controller, the motor and LCD is interfaced. Here the speed and direction of the motor is 

controlled using the driver IC L293D. The ATMEGA328P is an 8bit microcontroller.It has in-built ADC, PWM, 

Timer/counter, UART etc. 

The ultrasonic module [4] HC-SR04 provide in the range of 2cm to 400cm contactless measurement function with 

accuracy of 3mm. Internally it has ultrasonic source, transmitter, receiver and control circuit.When this module 

powered then it starts sends the eight 40 KHz through Trigger pin and after hitting the object the same signal received 

through Echo pin. How long the signal is taking to receive from source of sending signal to receive will be helpful to 

find the distance. The below equations is used for distance measurement. And also the image of ultrasonic sensor, 

Electrical parameter, Pin description of HC-SR04 is shown below.  

Distance (cm) = (Time (uS))/58 

Distance (Inch) = (Time (uS))/148 

Range 𝑜𝑓 𝑆𝑒𝑛𝑠𝑜𝑟 =  (High signal time in echo pin)(Speed of Sound)/2 

 

 

Figure 3:Ultrasonic Sensor(HC-SR04) 
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Table 1: Electricalconsideration of the Ultrasonic sensor(HC-SR04) 

Working frequency 40Hz 

Working voltage DC 5V 

Working Current  16mA 

Max Range 4.1m 

Min Range 2.5cm 

Measuring Angle 16 degree 

Trigger input signal 11uS TTL pulse 

Echo Output Signal 
Input TTL lever signal and 

the range  in proportion 

Dimension  44*19*14mm 

 

 

Table 2:Pin Detailsof Ultrasonic sensor(HC-SR04) 

Pin name Pin Description 

VCC 5V Power supply 

Trig Trigger pin 

Echo Receive pin 

GND Power ground 

 

 

Figure 3: Hardware Setup &output 
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3.PROCESS FLOW 

STEP 1: The Atmega 328P controller is used for program the distance measuring Algorithm 

STEP 2: When the measured distance is greater than 400cm,then no brake is applied and the car will be in its own 

speed. 

STEP 3: When the measured distance is in the range of300 to 400 cm then 30% brake is applied. 

STEP 4:When the measured distance is in the range of 200 to 300 cm then 75%brake is applied. 

STEP 5:When the measured distance is below 200 then motor comes to off state by applying the brake step by step. 

STEP 6: As the LCD is connected to the output of the controller unit, it displays the distance simultaneously. 

4.AUTO CALIBRATION 

 Calibration is the process of evaluating and altering the accuracy of measuring equipment. In ultrasonic 

sensors the electronic part of the equipment must be calibrated in order to ensure the performance as desired [5]. This 

process is usually performed by the vendor. It is also necessary to perform a calibration of the equipment by the user. 

This calibration is necessary because most ultrasonic sensors are subjected to heavy vibrations and high 

temperatures.They can be easily reconfigured to be used in different applications. The calibration by the user must 

include the sensor settings and the test setup to ensure that the desired level of accuracy is achieved. 

The microcontroller is programmed with a calibration mode which is which is activated in every 12 hours. The 

atmega32 was initially calibrated at fixed distances and the average deviation was recorded. A correction factor was 

calculated using the average distance and the readings obtained were multiplied by the correction factor. To ensure this 

calibration procedure online a stationary object was moved using a motor into the line of sight of the ultrasonic sensor. 

The object was kept at a distance of 1m and the correction factor was included. The microcontroller was programmed 

in such a way that the program for calibrating and moving the object is run simultaneously. This ensures that the 

ultrasonic sensor used for the vehicle detection is always accurate. 

 

 

Figure 5: Simulation diagram for interfacing input and output with Arduino 
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4. EXPERIMENTAL RESULTS 

The speed control algorithm was implemented in atmega328 microcontroller using Proteus ISIS 7professional 

simulator.The radar based system and infrared systems provide a wide measuring range with varying object sizes as 

shown in the table 3. 

Table 3: Measuring range for various sensors  

 
Sensor Type 

 
Sensing Range 

 
Target Size 

 

Ultrasonic sensor 

 

4m 

 

Any size 

 

Radar sensor 

 

40m 

 

Large targets 

 

Infrared sensor 

 

200m 

 

Greater than 5mm 

The target material for calibration uses a stepper motor and the vehicle speed control is shown using a DC motor. 

The simulation results provide a satisfying control of calibration as well as speed. This simulation results clearly states 

that the control methodology when performed with a microcontroller of high capacity will enable speed control with 

high accuracy. 

5. CONCLUSION 

The simulation results clearly show that an object within the measuring vicinity can be sensed within 10 milli 

seconds. Also the auto calibration feature of the sensor online ensures that the readings are accurate and any changes 

due to mechanical factors affecting the sensor can be eliminated. The article has also provided information stating the 

advantages of using different type of sensors. As our human life is more valuable, this idea safeguards the 

passengersfrom road side accidents.This concept can be enhanced in two wheelers for Automatic gear down system. In 

every individual vehicle this system can be implemented for the purpose of safety and secure drive with customized 

user interfaces. 
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