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ABSTRACT 

Vehicle  controlling has become a tedious job these days, we need to control the vehicle because it causes many 

accidents due to human mistakes. we present an automated vehicle controlling system which uses image 

processing algorithms to control the vehicle and also obstacle detection system so that we avoid any 

obstructions caused to humans. The designed bot takes the input from the pi-camera which will capture the 

images and the bot will be automatedly controlled. The system will use a lateral control algorithm the objective 

of this algorithm is to keep the vehicle in the center of the road. Position and orientation of the vehicle will be 

managed by the image processing algorithms. Two different algorithms used here are based on pixel intensity 

and other on vanishing points. The obstacle in front of the vehicle will be detected using ultrasonic sensors 

which gives the input to the system and the bot will be stopped when an object is in front of them .
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I. INTRODUCTION  

Nowadays, the rate of signal jumping has become high and due to these accidents has also been increased day 

by day. There are many methods and rules which has come into the picture to avoid jumping of signals. One of 

the methods include fixing of cameras in the signal so that the person who jumped the signal will be captured 

and will be fined for the action, but this method will not avoid human death caused due to jumping of signals 

moreover it has been increased.
 

So, an autonomous vehicle which uses an image processing technique for controlling is much necessary. The 

main idea of this project is to develop an automated vehicle which will be able to control the vehicle from 

jumping of signals and also detecting the obstacles in front of it.
 

The bot which will be developed will be having a raspberryPi which is the heart of the entire vehicle where all 

the controlling actions will be carried out and the programmes that are used for controlling actions will be 

loaded on to the raspberryPi. The signal detection will be carried out by various image processing techniques 

because it is one of the best technique that can be used and it will provide the exact results and also is the fastest 
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way to compute the results. The obstacle detection will be carried out by using the sensors. In our project, we 

will be using ultrasonic sensors, which will calculate the distance from the developed bot and the obstacle in 

front of it and will stop the vehicle in such a way that it will not cause any problem to the human and as well as 

other vehicles.
 

 

II. SYSTEM ARCHITECTURE 

The system architecture consists of the following camera input, speedometer input, tracking, speed control, and 

obstacle detection.
 

 

Fig 1.  system architecture 

Camera Input: 

We intend to use a camera with a large field of vision. This field of vision should extend from 0.5m before the 

vehicle to 30m ahead. This camera is located just about the from tire hood. It is angled in order to get the field of 

vision. The camera has the following properties:
 

 It is a high- resolution camera so that it sees clearly in its field of vision. 
 

 It captures images at intervals of 0.1ms.  

 The images have a depth of 2bits i.e the camera can detect only four colors of the most. 

 

Speedometer: 

We have a speedometer on the vehicle. This analog input is digitalized and given as an input to the control unit. 

The speedometer on many vehicles is highly inaccurate. So we intend to use a better quality speedometer as its 

reading are very crucial in collision detection. 
 

Control unit: 

This is the heart of the system which takes inputs from camera and speedometer and processses it using the 

programs written in a high -level language such as C, Python. The program written in C will have  image 

processing as its main part. This image processing program takes the sampled frame from the camera and 
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analyzes it using image processing algorithms. Depending upon the difference from the standard picture stored 

in the memory, the speed control, the tracking and obstacle detection sub-routines will be called.
 

Tracking: 

The painted tracks on the road form a reference for the vehicle to move. The vehicle to move along an 

imaginary line exactly in between these two paths. Any deviations are detected by image processing. Those 

differences are minimized by a feedback control system. 
 

Obstacle Detection: 

Suppose some vehicles come within the field of vision of the camera it enters the critical distance [not safe 

distance for driving]. The image processor detects it. It also finds the approximate distance of the object from 

the user by counting the row number from the bottom half of the image. It then signals the braking mechanism 

to start working. 
 

Speed Control: 

 The speed control is activated only when there is no difference in the image captured and the ideal image. At 

this point of time, the vehicle is traveling in a straight line. The speed of the vehicle has to be regulated to 

maintain safety. Hence the input of the speedometer is compared with the ideal value of the speed. If the speed 

is less, then the accelerator is used to increase the speed by a particular value. The amount of acceleration given 

depends upon the difference in the ideal and present speed. After making this small change, the control shifts 

back to the main image processing program.
 

 

III. SYSTEM FLOW DIAGRAM 

The system flow diagram is divided into two parts: 

1. Image processing for traffic signal detection 

2. Obstacle detection 

 

Fig 2:  image processing for traffic signal detection 

 



 

254 | P a g e  

Image processing for traffic signal detection: 

The camera image will be given as input which will be in the RGB format and then the image will be converted 

from RGB to Grayscale image that is color filtering will be done using the following formula   Gray=(R+G+B)/3  

and then this converted image i..e. binary image will be segmented. The goal of segmentation is to simplify the 

image and then the traffic sign will also be detected in the same stage and then the feature will be extracted here 

in our project the feature that we need to extract is the stop sign in the signal board. Then finally the stop board 

will be detected using the image processing techniques and the vehicle will be stopped as it recognizes the sign on 

the board.
 

 

Fig 3:  obstacle detection using  an ultrasonic sensor
 

Obstacle detection: 

The obstacle detection by the vehicle will be performed in the following way, The front, and side ultrasonic 

sensors gives the input for the vehicle if there is any obstacle in front of  bot  then the motor will be stopped else 

it will calculate the error by finding out the difference from the measured distance to the target distance and this 

serves as the input to the proportional, integral and derivative controller(PID). The objective of this controller is 

to control the speed, the pressure of the vehicle and then based on the output of this controller the motor will 

control the speed of right and left wheels of the vehicle and this process will be continuing in regular intervals of 

time.
 

 

IV. RESULTS AND CONCLUSION 

Our main idea is  autonomous vehicle controlling which will control the vehicle from jumping of signals 

through which accidents will be avoided and will reduce the death rates that are caused due to accidents and also 

to detect the obstacle coming in front of the vehicle because this is one more cause of accidents so that it will 

not unnecessarily hit other vehicles and also speed will be controlled. This will help in a safe journey of people 

on the road and also a  safe movement of vehicles in traffic.
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