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Abstract— This paper proposes a method to navigation of 

robot using camera. Controlling the traffic in the metro cities 

is the huge due to increase in the vehicles population and 

increase in accidents too. To prevent, many of the plans are 

implemented but fails. To overcome these problems, we 

come up the idea of Controllable Traffic Autonomous Car. 

The cars most nowadays are smart we utilize that idea and 

make a prototype which control according to the traffic 

signals and to prevent the accidents by the machine learning 

prediction and Open CV Neural Network technique. The 

main controlling unit if the car is raspberry pi which teaches 

the car to move in the path and to stop when the red signal in 

the traffic, to maintain the speed and to stop the car if it get 

collide with nearby vehicles. The distance between the cars is 

monitored with the help of ultrasonic sensor. The self is going 

to done by the convolution neural network and the object 

prediction by the Haar cascade classifiers.  
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I. INTRODUCTION 

One of the most predicted and complicated task in real time 

systems is obstacle detection in automobiles. Automotive 

manufacturers remarkably encourage in the growth of 

embedded technology. Intelligent automotive vehicles are 

used in the present to ensure safety. The obstacle detection 

system is foremost designed to avoid accidents. Latest 

technologies like camera, ultrasonic sensor and raspberry pi 

are used in this system to detect obstacles any side of the 

vehicle. In this system the ultrasonic sensors are involved to 

detect the object's motion. Ultrasonic sensors are cheap and 

has less power consumption. In order to avoid collision of the 

vehicle this sensor measures the accurate distance from the 

obstacle and transmits the measured data to the system. The 

ultrasonic sensor is installed in a way so that obstacles present 

in the front side of the vehicle are being detected. This project 

builds a self-driving BOT using Raspberry Pi, Arduino and 

open source software. Raspberry Pi collects inputs from a 

camera module and an ultrasonic sensor, and sends data to a 

computer wirelessly. The computer processes input images 

and sensor data for object detection (stop sign and traffic 

light) and collision avoidance respectively. A neural network 

model runs on computer and makes predictions for steering 

based on input images. Predictions are then sent to the 

Arduino for BOT control. The BOT that is made based on to 

make the BOT to move according to the traffic rules and 

conditions to improve the traffic ability. In this work the BOT 

are made to make its movement by predicting the paths that 

are already trained to it. By the trained prediction it made its 

movements by mappings its path to the convolution neural 

network. The traffic signs of the BOT be predicted by the 

colour mapping to differentiate the colours to the camera or 

by using the concept of the pre-trained classifiers like haar-

classifier. The distance of the signal and the stop sign to the 

BOT camera is measured by the opencv neural network. The 

live feed from  the  camera  is  broadcasted  to  the  driver  

trough  the  socket  networking. 

 
Fig. 1: Arduino UNO 

An Arduino is an open-source microcontroller 

development board. Figure:1 shows Arduino Uno board. We 

can use the Arduino to read sensors and control things like 

motors and lights. This allows you to upload programs to this 

board which can then interact with things in the real world. 

With this, you can make devices which respond and react to 

the world at large. Some people think of the entire Arduino 

board as a microcontroller, but this is inaccurate. The Arduino 

board actually is a specially designed circuit board for 

programming and prototyping with Atmel microcontrollers. 

Raspberry pi is a world’s most inexpensive and 

powerful single board computer. Figure:2 Shows Raspberry 

Pi 3 Model B development board. This is world’s cheapest 

microprocessor units specially build for planner and makers. 

It has a huge community and plenty of online resources which 

make learning smooth. Raspberry pi can run as OS (Linux 

Distribution). 

 
Fig. 2: Raspberry Pi 3 Model B 

II. RELATED WORK 

The module used to capture image in raspberry pi camera 

which is used to detect the obstacles ahead of the vehicle 

through image algorithm used, which is the Haar cascade 

algorithm to detect the object. The Haar cascade classifier 

algorithm using image processing technique to detect the 

object. HCC color space develops in such a way that quality 

of the image is high. This algorithm is used to choose 

different colors needed for an image. The desired or a specific 
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color is selected by the color wheel of a HCC. The colors used 

in HCC can be defined in human perception which is not the 

case in RGB. HCC color model decreases the color size and 

grey scale information of the image and is used for color 

extraction. Segmentation of specific color is done by the 

filters. Thresholding depends upon the value set and if the 

distance is above the threshold value, the vehicle steers away 

from the obstacle thus avoiding collision as per the detection 

of the object. Since our sensor data consists of images, we use 

HSV algorithm to accomplish our goal. The algorithm which 

is used consists of median filters to eliminate noise and 

improve the accuracy. The floor and the target obstacle are 

classified into segments. In this work, the ultrasonic sensors 

mainly contribute the measurement of distance in a moving 

or stationary object, hence they are installed in a way to detect 

obstacles ahead of the moving vehicle. This system is able to 

measure the distance from the vehicle to the obstacle and 

hence this system needs to be designed to highway side and 

traffic zone for pedestrian detection and to avoid accidents. 

III. ULTRASONIC SENSOR 

This HC-SR04-Ultrasonic Range Finder is a very popular 

sensor which is found in many applications where it requires 

to measure distance and detect the objects. The module has 

two eyes like projects in the front which forms the Ultrasonic 

transmitter and Receiver.  This sensor uses sonar to determine 

the distance to an object like bats or dolphins do. 

 
Fig. 3: Ultrasonic sensor 

It offers excellent range accuracy and stable 

readings in an easy-to-use package. Its operation is not 

affected by sunlight or black material like Sharp rangefinders 

are (although acoustically soft materials like cloth can be 

difficult to detect). 

 
Fig. 4: Ultrasonic sensor working principle 

The Trigger and the Echo pins are the I/O pins of 

this module and hence they can be connected to the I/O pins 

of the Arduino. When the receiver detects return wave the 

Echo pin goes high for a particular amount of time which will 

be equal to the time taken for the wave to return back to the 

sensor. 

IV. PROPOSED SYSTEM 

This system consists of an ultrasonic sensor, Arduino Uno, 

Raspberry pi camera, Raspberry pi 3 board and the Open-CV 

software. The detection of the object is done by camera and 

the ultra-sonic sensor measures the distance from the object. 

The camera is used to detect the presence of the object. The 

ultrasonic sensor and the camera, both are interfaced with the 

raspberry pi board and processed through the Open-CV 

software. OpenCV (Open Source Computer Vision Library) 

is an open source computer vision and machine learning 

software library. OpenCV was built to provide a common 

infrastructure for computer vision applications and to 

accelerate the use of machine perception in the commercial 

products. Being a BSD-licensed product, OpenCV makes it 

easy for businesses to utilize and modify the code. 

V. MODULES 

 Design of BOT 

 Obstacle detection and avoidance            

 Object capturing using Open CV 

 Feedforward Neural Network 

A. Design of Bot 

A bot is designed with two wheels attached with a motor 

driver. 

 It detects and avoid the obstacle using ultrasonic 

sensor. 

 To monitor and capture the surroundings using Open 

CV neural network 

 Neural Network is a pre-trained BOT to perform the 

given instruction.   

B. Obstacle Detection and Avoidance 

The obstacle detection is a primary requirement of 

autonomous bot. 

ULTRASONIC sensor is used for obstacle 

avoidance .It is used to sense certain characteristic of its 

surrounding by either emitting and/or detecting infrared 

radiation 

The BOT gets the information from surrounding 

area on the BOT. 

If an obstacle comes ahead of it the ultrasonic waves 

are reflected back from an object and that information is 

passed to the microcontroller. 

The microcontroller controls the motors based on 

sensor signals. 

C. Object Capturing Using Open CV 

This project adapted the shape based approach and used haar 

feature based cascade for object detection. 

It only focused on stop and traffic light detection. 

Open CV provides a trainer as well as detector. 

Trained cascade classifier is used to detect traffic 

light. 

To recognize different states of the traffic light 

(red,green)some image processing is needed beyond 

detection. 
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D. Feedforward Neural Network 

On advantage of using Neural network is that once the 

network is trained, it only needs to load trained parameters. 

Feed forward neural network, the information 

moves in on direction and forward from the input node 

through the hidden nodes and to output nodes. 

There are nodes in the output layer where each node 

corresponded to the string control instruction left, right and 

forward respectively. 

VI. CONCLUSION 

This proposed system has successfully implemented the 

working of the autonomous navigation of robot using vision 

based camera. To introduce a vision based autonomous 

navigation BOT using Raspberry pi. It is used in real time 

traffic environment which can be detect the obstacles and also 

reduce the accidents. It’s also used to monitor and capture the 

environment in real time. This proposed system has 

successfully implemented the working of the wireless BOT 

for exploration and monitoring purposes. It can monitor the 

environment and send the live video of the place. The user 

can have the live view of the surrounding. 

VII. FUTURE ENHANCEMENT 

In future, this methodology can be applied to other problem 

domains such as military applications to operate tank, 

vehicles, self-driving car and mars rover robot. It has to 

improve the security regarding false rating to add new sensors 

and make it completely autonomous.  
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