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Abstract— The leading cause of accidents on highways is 

found to be rash driving and lane cutting. Often it’s a case of 

not knowing what kind of a vehicle around our vehicle can 

cause damage in any way. Hence, there is a need for inbuilt 

safety   systems in cars to prevent accidents. The project is 

based on Raspberry Pi (RPi). As we see nowadays there are 

automatic controls in many luxurious cars using different 

sensors for different parameters. Automatic Guided 

Vehicle(AGV) is nothing but vehicle guideline provided by 

capturing images of the road. Intelligent driver assistance 

system will provide guidance to the driver with the help of 

sensors and white lane detection system as well as help in 

reverse and parallel parking. The System consists of the 

camera module used to take continuous video streaming 

which will be stored into the SD card. The idea is to use 

Hough transform which is used for edge, curve detection. 

Basically the aim is to help the driver keep his vehicle in 

between the the two lines on the road i.e, a lane and provide 

a lane departure warning should the vehicle cross the white 

line. Detection of the obstacle in front & rear direction will 

be done using an ultrasonic sensor which will detect  any 

obstacle within the range of 4 meters. Full driver assistance 

is provided by detecting the side lane by taking the video 

streaming by using RPi camera board mounted on the car & 

obstacle detection is done by using the Ultrasonic sensor 

module. It is possible to display the distance apart from 

obstacle on the display. Display consist of TFT screen 

connected to the system to display. 
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I. INTRODUCTION 

There is a need of cost effective driver assistance systems in 

vehicles & also it is necessary to ensure safety for new 

learners of a vehicle.This vehicle will have safety in terms 

of alerting the driver when the vehicle lane departure takes 

place as well as keep a check with the distance of obstacles 

with the help of ultrasonic sensor module by sensing the 

distance from the obstacle & waiting for an echo response. 

This system is based on Raspberry Pi with having ARM11 

&amp; BCM Audio-Video codec which needs to use the 

Raspbian operating system. The system will help the driver 

for parallel parking as well as reverse parking. Hough lines 

are used to detect the side lanes. This transform algorithm is 

used to process the continuous video streaming process 

video display on the TFT screen. It is possible to turn on the 

camera by writing the script in python for GPIOs USB 2.0 

Webcam. .Continuous video process is done by Detecting 

the white lines using Hough lines. 

A. Ease of use 

It is essential that while driving any vehicle there should be 

a backup or necessary support in case of an emergency. It is 

equally important to instil a belief inside a new vehicle 

learner so that he gets a grip on his driving skills with time. 

Hough transform which is popularly used for edge and curve 

detection will highly be effective in preventing accidents as 

it will be used for the side line detection and help the driver 

keep the vehicle well in the middle. Parallel parking is 

another challenging task which can be successfully 

completed with the use of ultrasonic sensor. 

Although the project has the objective to implement this 

system on real on-road vehicles, this idea can be used on toy 

remote control cars as well; the reason being toy cars are 

quite delicate and avoidance of clashes with obstacles will 

help a lot keep the car safe. 

II. LITERATURE SURVEY 

Selection of RPi over other processors is due the reason that 

it simply has more GPIO pins, sound for compatibility 

where software is involved and better where networking is 

concerned. Raspberry-pi is now being tremendously used 

for various applications such as home automation, robotics, 

parking systems etc. It’s all in one feature distinct it from 

other on-board computers. Raspberry Pi has been chosen as 

the processing unit for the system because of its user 

friendly features and economical benefits. Further, python 

coded algorithm has been fed into the Raspberry Pi.  
The analysis begins by reviewing literature on a variety of 

topics relevant to this topic. There is a need for more 

efficient and cheaper parking systems. The automobile 

industry is boosting and so is the demand for them. High 

end cars have very good but expensive automated parking 

systems. Our aim is to create a parking assistant that is 

simple and effective. It is useful especially for learners. 

Though this will just be a demo working model, further 

modification will result in a reliable and accurate parking 

system. This system reduces damage to a high extent and is 

programmable directly according to the situation with some 

modifications. 

III. MATHEMATICAL MODELLING 

System has sensors to detect the obstacles in front or rear 

showing the distance in meters. Motor Driver L239D is used 

to drive the DC motors.. DC motors can run in any direction 

using Python code. Any webcam can be used as per our 

choice, there is USB2.0 webcam or Picamera by 

RaspberryPi can take record the live video. The video is 

processed by Hough Transform and displayed on TFT 

screen. Raspberry Pi Development board is used to control 

all the system with having Raspbian Linux OS with having 

Linux Kernel. It is possible to run project to create the GUI 

interface using Python to provide the user interface with the 

system.  Shows the actual implementation of the system 

considering the all parameters. Ultrasonic sensor acts as 

RADAR used to detect all obstacles. This system is 

implemented on a handmade toy car which has the RPi 

mounted on it.  
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Fig. 1: Block Diagram of AGV 

IV. IMPLEMENTATION  

The block diagram in Fig 1.  gives us a clear idea of how the  

project is basically implemented. The connections involved 

are represented in the diagram i.e, the motor driver 2 DC 

motors, 2 Ultrasonic sensors, the lcd display interfaced with 

the Raspberry Pi and the o/p to the car where these sensors 

are mounted.The Raspberry Pi can receive power from the 

portable charger. The Ultrasonic sensor will detect the 

distance in accordance with the distance set in the program 

and send it to the RPi which then will send a trigger pulse to 

the lcd screen which starts blinking as an alert message. 

Further if the toy car advances the motor stops automatically 

as designed in the program. 

 
Fig. 3: Implementation on Toy Car Now regarding the lane 

detection function, the flow is explained in Fig 2. 

In automated analysis of digital images, edge 

detection is used as a pre-processing stage to obtain image 

points or image pixels that are on the desired curve in the 

image space. 

Image processing will hence differentiate between 

the intensity values of the road and the white lines i.e, line 

detection on both sides of the road and then comes into 

picture the warning system if the lane departure takes place. 

 
Fig. 2: System flow for Lane Departure 

V. RESULT AND CONCLUSION 

The purpose of the AGV system is to prevent any damage to 

the vehicle when on-road and while parking in a parallel 

manner or in the reverse direction. The System is 

implemented to provide the complete driver assistance 

mainly on highways.Hough Transform algorithm is used to 

process the video stream getting from the camera. Hough 

lines will detect the white lines of the road when 

accelerating. If lane departure takes place then it would 

alarm the driver (using a buzzer) that he takes the necessary 

measures. 
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