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Abstract: This research paper presents an innovative project for the betterment of our existing traffic regulation and surveillance
system by the endorsement of an effective law system through a systematic procedure. This project will count the number of vehicles,
capture their pictures, calculate their speed along with the time and date when it crosses our system. Thus, the timing of the traffic
signals can be controlled so as to facilitate traffic jams. The most alluring aspect of this project is its capability of detecting the
movement of wrong-way vehicles and dispatching a notification to the administrator alarming him of the situation. This project aims
to replace an obsolete traffic management system with a cost friendly and an efficient system using a Raspberry Pi model 3B as a
microcomputer along with the OpenCV library used to add webcam to the system. The motion of vehicles will be detected, activating
our system, thus, recording the aforementioned specification to create a database. Algorithms were implemented in the microprocessor

to carry out the procedures.
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. INTRODUCTION

thus providing time to time remedial solutions for the
flaws in the system as a whole. The consideration of
traffic lights for controlling traffic congestion, can play an
important role in the traffic management system as it can
decrease vehicle accidents by regulating high volume
traffic roads with low volume traffic [4]. Observing the
current systems, our project which is Raspberry Pi based,
shall revitalize the existing system with some innovation
[5]. It calculates the number of vehicles on a two-way road
which helps us to calculate the density of the vehicles on
that particular road, which in turn possibly gets us an idea
to manage the traffic management system [6][7].

Our traffic management system has numerous problems
that arise mainly due to increase in the number of
vehicles on the road. Traffic congestion and an
irregularity of traffic laws are the major problems of our
system that needs to be addressed. Different proposals
have been coming through time for betterment of this
system, mostly less efficient and expensive to
implement. Nowadays, many of the previous systems
have become outdated, and a user friendly and an
economical system has become a necessity. Traffic
congestion is a result of mismanagement of the traffic

system [1].

Radio Frequency ldentification (RFID), [2] which is a Il. DESIGN CONCEPT AND PROCESS
wireless technology, has played a huge role in the field

of traffic management. It provides a user-friendly and a The prime focus of this project is to introduce a system
cost-efficient  solution,  significantly  reducing capable of detecting motion of the vehicles along with
infrastructure costs. Vehicle identification, security, their speeds on a two-way road using Raspberry Pi model
tracking, and parking management can be addressed 3B. Our model is programmed with the help of Python
with RFID. Urban congestion issues are addressed by programming language and it uses OpenCV library that
the Traffic Management System (TMS) [3] which provides webcam to the microprocessor for image

makes use of smaller system placed in various areas, processing [8]. It also uses video streaming that detects



fast moving vehicles and tracks their motional activity.
Whenever a motion is detected in the form of passing of a
vehicle; an image of the vehicle is processed, along with
time and date which is further recorded in the database as
a CSV file [9]. With this database, we can identify a fast
moving vehicle through an interpretation of the data. This
how a fast moving vehicle could be taxed.
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Fig 1. Procedure of the traffic controlling system
using Raspberry Pi

Then the restricted mode is used in which selected areas
are examined to capture images of vehicles along with
their speeds. Wrong-way vehicles and stolen cars can also
be identified with a dispatch of a notification to the
administrator [10] [11].Bar graphs will be generated of
the speed of vehicles along with their time of entries. Fig
1. explains this procedure.

1. METHODOLOGY

Our system makes use of the Raspberry Pi model 3B using
OpenCV library. System is designed for getting images
from the webcam where moving objects in the video are
framed and processed. The activity diagram of the system
proposed is shown in Fig 2. Then process of identification
of the vehicles is done. A vehicle is considered as a
rectangular shape. To identify each vehicle, a rectangular
shape of known dimension is drawn on the street so as to
align the vehicle on that particular rectangle on the road.
Whenever a vehicle passes, An OpenCV background
segmentation  algorithm  (Mixture of  Gaussians
Segmenter, BackgroundSubtractorMOG2) is run [12].

The initial step of the segmentation process detects the
regions that contain unknown objects. In the segmentation
process, regions which contain unknown objects are to be
detected initially. The extraction of an object occurs in the
next step. It is done after extracting certain features from
the regions previously segmented. Each object denotes a
vehicle that is segmented in a rectangular shape, that
particular rectangle’s center and area show the features of
that vehicle. Each vehicle is counted and tracked using
those features. [13].
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Fig.2: The flow chart of vehicle detection and counting
system

Vehicle counting

1) Vehicle detection:
The movement of vehicles in the segmented areas can be
easily detected using the process of new edge detection.
The vehicles are identified whenever they pass over the
assumed rectangular area, which was initially assigned on
the road. The video source in Fig. 3 shows the location of
a vehicle [14].
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Fig.3. Vehicle Detection

2) Vehicle counting:

A vehicle is symbolized by a rectangle. The number of
vehicles on the road can be found by counting all the
rectangles in each frame, done in the vehicle detection
process. The frame in our consideration is split into two
portions giving the area of the road that needs to be
accessed during the vehicle counting as shown in the Fig.
4. A variable is defined as variable | whose initial value is
0. The variable acts like a counter as its value increases
whenever an object passes [15] [16].



Fig. 4: Vehicle counting

3) Speed calculation and vehicle tracking:

Blob tracking method is used to track vehicles. The
position of the blob in frames can be found by identifying
and tracing the movements of vehicles in the respective
frames [17]. This will determine the position of the blob
at every instance. The analysis of the movement of the
vehicles in the frames also provide us with the average
speed of vehicles.

IV. IMPLEMENTATION AND RESULTS

All basic steps covered in the project development are
discussed in this section.
A. Hardware Implementation

The project uses a low cost Raspberry Pi Microcomputer
and webcam for image processing applications. A Linux
based operating system (Raspbian Stretch) burned in a
memory card with python scripts helps in accessing the
GPIO pins for controlling external hardware. A USB
webcam in this project is use for video streaming.

1. Raspberry Pi Board

Fig 5: Raspberry Pi 3B

The Raspberry Pi 3B has an embedded Broadcom system,
with a BCM2837 SoC chipset. It has a ARM Cortex-A53
instruction set. It has a quad-core 64-bit processor with a
processing speed of 1.2 GHz. For loading Linux operating
system, it makes use of a SD RAM of 1 GB already
present in it. For data storage, it uses an external micro SD
card as it does not include a built-in hard drive. It also
includes a 10/100 Mbps Ethernet socket for the

connection of the internet to Raspberry Pi. Our model
possesses GPU Videocore-1V 400 MHz multimedia co-
processor, Bluetooth 4.1, 802.11 b/g/n Wireless LAN, 40
GPIO pins, 4 USB ports and CSI camera port, connecting
our camera with Raspberry Pi. We choose Raspberry Pi
over any high level controller such as Arduino because of
the processing capabilities of Raspberry Pi as it has a 1.2
GHz processor. Another reason for using this model is
that it is the most powerful image processing tool
incorporating heavy tasks which cannot be carried out
using any other high level micro controller. Its Wi-Fi
module, USB and image processing cameras, gets itself
an edge against other controllers which lack these
features.

2.UVC Driver Camera

A UVC (Universal Video Class) provides driver support
for USB video class compatibility devices. It implements
externally connected cameras (webcam) to any other
device (here in our case, it is Raspberry Pi). It provides
access to Raspberry Pi to assess and control videos made
by webcam.

B. Software implementation

This is a Raspberry Pi OpenCV vehicle speed camera
program. It is written in python programming language
and uses OpenCV to detect and track object motion. The
results are recorded on speed photos and in a CSV log file
that can be imported into another program for additional
processing. The program will detect and track motion in
the field of view and use OpenCV to calculate the largest
counter and return its x, y coordinate. Motion detection is
restricted between y-upper and y-lower variables (road
area). If a track is longer than track_len_trigger variable,
average speed will be calculated (based on
IMAGE_VIEW _FT variable) and a speed photo will be
taken which is saved in the image folder. If log-data-to-
file=True then a speed track.log file will be
created/updated with event data, stored in CSV (Comma
Separated Values) format.

C. Website & Database

The complete database of the known and unknown objects
is prepared on website. Camera streaming is viewed on
the local website using the dependencies such as SQL,
PHP and Apache. The administrator can access or change
any of the required information. The live steam is also
included to monitor outdoor activities. It sends a text
message to the administrator whenever a vehicle moves
on the wrong side of a road. In case of an issue in the
internet connectivity, a log file is also generated on the
backend for storing the database. A copy of the database
is also sent to the mobile and email address of the
administrator after a certain period allotted in the python
scripts [18].
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Fig. 6: View speed-cam data and trends from web browser

D. Results:
This bar graph shows the data collected after
implementation of our project, showing the number of
vehicles passing hour by hour in a day. It shows the testing
of the algorithm on different images processed for
tracking and counting vehicle extracted from the video
made by our webcam place on the road. This will
incorporate us the calculation of the speed of vehicles
passing along the road, with their time and date of passing.
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Fig. 7 Bar graph of speed testing

V. CONCLUSION

We presented an innovative idea for the implementation
of traffic laws and its effective regulation. Never before
was this idea of identifying wrong-way vehicles and
implication of taxes on it introduced, so this paper intends
to revolutionize all obsolete projects that were costly and
ineffective. This project provides a comprehensive
approach to handle traffic nemesis. Each algorithm in our
module has been successfully designed and tested, and
results are also formulated in tabular form.
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