
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 02, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1229 

Vehicle Lane Assist with Raspberry Pi 

Mr. S. J. Patil1 Kaustubh Bapat2 Harshada Hanabar3 Trupti Kadam4 Aishwarya Nalawade5 

1Assistant Professor 2,3,4,5UG Student 
1,2,3,4,5Department of Electronics Engineering 

1,2,3,4,5Dattajirao Kadam Textile and Engineering Institute Ichalkaranji, Maharashtra, India

Abstract— The project Vehicle Lane Assist with Raspberry 

Pi can help in minimizing the accidents by alerting driver. 

Vehicle lane assist with raspberry pi will notify driver when 

the vehicle begins to move out from the current lane without 

the indicator turn on. This system is designed to prevent 

accidents due to driver inattention and drowsiness. The 

components which are used in the project are web camera, 

LED and buzzer. All these components are interfaced with 

Raspberry Pi that can support image processing software with 

interfacing of all components. The web camera will capture 

the image of road, convert image into grey image and detect 

the lanes by using image processing such as segmentation, 

Hough transformation and Canny edge detection algorithm. 

It will detect the lane and check for the condition where the 

vehicle is running in the lane or not. When vehicle departs 

from the lane the system will generate and alert such as LED 

indication and buzzer. If driver change the lane intentionally 

then driver will press the reset button and again the system 

will wait for a next alert.    
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I. INTRODUCTION 

In India, road accidents which are close to 90% are caused 

due to some form of human error which includes 

misjudgement, inexperience and distraction. Ministry of 

Statistics and Program Implementation says in year 2017 total 

more than Fifty Thousand accidents occurred. The increase 

in population and number of vehicle users, the accidents are 

bound to go only one way and that is upwards. To reduce this 

project can offer active assistance to vehicle driver to avoid 

possible accidents. The project is a part of Advance Driver 

Assistance System (ADAS) and based on image processing. 

The proposed system can help in minimizing the accidents by 

alerting drivers. This system notifies drivers when the vehicle 

begins to move out from the current lane without indication. 

This system is designed to prevent accidents due to driver 

inattention and drowsiness. Many different approaches have 

been proposed till today by researches but still it is a 

challenging task to correctly detect the road lanes in various 

environmental conditions. The main purpose of the proposed 

system is to detect the lane departure to avoid road accidents 

and to provide safety for pedestrians. The proposed method 

detects the road edges using the canny edge detection 

algorithm whereas Gaussian filter is used to enhance the 

image and segmentation is used to detect the lanes of road. 

The main input to the controller is real time frame from video 

in order to detect and track road boundaries. The image 

processing functions are implemented using library in 

controller. This project provides on-chip solution in which 

image processing algorithms are used to detect change in lane 

and controller is used to take further necessary action. 

II. LITERATURE REVIEW 

Autonomous vehicle is the big innovation and challenging 

task in years to come. Autonomous vehicles are based on 

ADAS system (Advanced Driver Assistant System). Lane 

Departure Warning system (LDW) is small part of ADAS 

which falls under Active system. Camera and sensors are the 

main components of ADAS used to gain important 

information of the road. 

The objective of this literature review is to find out 

the various lane detection algorithms. The main goal of this 

literature review is to find the gap between previous research 

and existing research and also what will be the possible 

solution to overcome these holes. 

Y. Xu, X. Shan et al[1] has proposed method based 

on fuzzy logic algorithm for lane detection. The traditional 

lane detection methods based on the RANSAC algorithm 

used to cause many false detections and unable to accurately 

detect the lanes in complex road environment, because of the 

existence of interferential noise points in set of sampling 

points. 

R. K. Satzoda, S. Suchitra and T. Srikanthan et al[2] 

has proposed techniques for robust extraction of lane marking 

edges in complex scenarios, such as in presence of shadows, 

vehicle, other road markings. The proposed system involves 

edge maps using histogram of gradient angles and Hough 

transform to identify the lane markings. 

Jiesh-Shian Young et al[3] has proposed a method 

for lane detection via object positioning systems based on 

CCD array geometry. The position of the lane marks can be 

evaluated by visual information of the image captured by a 

single charge-coupled device camera. 

Xining Yang, Dezhi Gao, Jianmin Duan, Lei Yang 

et al[4] has proposed method based on machine vision. In 

order to enhance the real-time and stability of the lane 

detection based on machine vision, a method for line 

detection based on combined road model is proposed. 

Haiping Lin, Suhong Ko et al[5] has proposed 

method to determine road boundary detection with double 

filtering for intelligent vehicle. This approach employs two 

filters, such as the filter with edge distribution function (EDF) 

and dynamic programming (DP). 

Autonomous vehicle is the big innovation and 

challenging task in years to come. Autonomous vehicles are 

based on ADAS system (Advanced Driver Assistant System). 

Lane Departure Warning system (LDW) is small part of 

ADAS which falls under Active system. Camera and sensors 

are the main components of ADAS used to gain important 

information of the road. 
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III. IMPLEMENTATION 

A. System Architecture: 

 
Fig. 1: Block diagram of system 

In fig 1 Camera module capture the video and Raspberry pi 

3B process on each frame. Apply various function like canny 

edge, Hough transform on each frame and detect the road 

lanes. If car is out of the lane then led and buzzer notify to the 

driver that you are not in lane.  

B. System Specification: 

1) Raspberry pi 3 B:  

Raspberry pi is nothing but a small computer with wireless 

LAN and Bluetooth connectivity 

 
Fig. 2: Raspberry pi-3B 

The configuration of pi 3B is as follows: 

1) Operating system: “Raspbian” 

2) System on chip used: Broadcom BCM2837B0 

3) CPU: 1.4GHz  64-bit quad-core A53 (ARMv8)  

4) Memory: 1GB LPDDR2 SDRAM 

5) Storage:  32 GB Micro-SD card 

6) Graphics: Broadcom Video core-IV 

7) Ports: HDMI, 3.5mm analogue audio-video jack, 4x 

USB 2.0, Ethernet, Camera Serial Interface (CSI), 

Display Serial Interface (DSI) 

2) Camera Module: 

 
Fig. 3: Logitech C310 Webcam 

Camera module is used to capture the images and process the 

frames. 

A specification of camera is as follows: 

1) Max. Resolution -720p/ 30fps 

2) Focus type- Fixed Focus 

3) Lens technology- Standard 

3) LED and Buzzer: 

Here LED and Buzzer are used as audio and visual aids in 

warning system. 

A specification of LED and Buzzer are as follows: 

1) Voltage range: 2.0V-2.2V 

2) Typical Voltage: 2.1V 

3) Current: 20mA 

4) Buzzer: - Voltage range- 3 V to 27V 

IV. FLOW CHART OF SYSTEM 

 
1) Step 1: RGB to grayscale conversion of image: 

The colour image is a combination of 3 primary colours 

namely Red, Green and Blue components. Grayscale image 

is a combination of black and white. By using following 

equation, convert RGB image to equivalent grayscale values. 

Y=0.299*R+0.587*G+0.114*B     ….  (1) 

2) Step 2: Filtering and Edge Detection: 

In the filtering process, use Gaussian filter and blur filter to 

remove the noise from captured image. Here each pixel is 

modified by Gaussian function for transforming each pixel to 

new pixel.  

Edge recognition alludes to the procedure of 

identifying and finding the sharp discontinuities in an image. 

For finding the edges use canny edge detection. Most of the 

elements of the lane strips are preserved as edges, which is 

caused by canny edge detection function. 

3) Step 3: Background subtraction and finding Region of 

Interest (ROI): 

To reduce the loss of information, the background subtraction 

is done. The main aim is to detect the road lanes and the 

region of interest is set to subtract the background. Region of 

interest function plays an important role in finding lanes on 
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the road. The selection of ROI reduces the processing time of 

the frame. The output image after background subtraction is 

used for edge detection.  

4) Step 4: Hough Transformation: 

 Hough transformation is implemented on an image after 

canny edge detection. The features of various shape inside an 

image can be separated using Hough transformation. This 

technique is generally used for the detection of arbitrary 

shapes like ellipse, straight line and circle etc. Use Hough 

Transformation to detect the lanes marking from the image 

data. In general, straight line equation is given by   y = mx + 

c, can be represented as point (c, m) in the parameter 

Cartesian co-ordinate system. For the Hough transformation, 

convert the equation to polar co-ordinate i.e. in form of theta 

and rho. There are many straight lines are detected by Hough 

transformation, so detect the long straight line in the Hough 

space. Then the lane marking is done and the departure of the 

lane is detected if the vehicle tends to depart the lane. 

V. RESULT AND DISCUSSION  

 
Fig. 4: Original Image 

 
Fig. 5: Grey Image 

 
Fig. 6: blur Image 

 
Fig. 7: ROI Image 

Experimental setup and Implementation of the system is done 

on Raspberry pi 3 B board. A Logitech C310 webcam is used 

to capture the images of road. System memory is used to store 

the images and Hough transformation algorithm is applied to 

detect the road lanes from the images captured by the camera. 

The Open CV library functions are used for image 

processing. Open CV is a bridge which allows different 

image processing algorithm like Hough transformation.  

Above Fig (4), (5), (6), (7) shows the step by step 

process of the algorithm. These results are taken on 

Raspberry Pi 3B using Webcam. 

VI. CONCLUSION 

In this paper, proposed work provides an efficient lane 

identification algorithm and based on that lane departure 

detection. Using the OpenCV the lane detection is done using 

the Hough transform algorithm and the edges are detected 

using the Canny Edges detection algorithm. The result proves 

that the real-time lane detection and tracking is done 

efficiently. The lanes are detected correctly on the straight 

roads. The necessary notification is given to driver in case of 

the vehicles try to depart from the lane. The proposed 

techniques for lane departure warning system is also 

successfully checked with captured videos. 
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