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Abstract— Traffic flow prediction is very important in urban
regions were traffic congestion is a major problem. The
traffic congestion create many problems such as wastage of
time, carbon emission leads to pollution, traffic blocks
which can lead to many other problems. Hence by using
traffic flow prediction methods we can reduce these
problems. Using this methods we can predict the situation
of traffic at the lane and we can plan our journey
accordingly. In our proposed system we develop a mobile
application which is platform independent which is used for
the prediction of traffic in a region. In our system it is real
time monitoring system where our input is the video taken
from the road. Those video will be passed to YOLO (You
Only Look Once) algorithm for object detection. The
algorithm use a neural network to the full image, and then
divides the image into grids and predicts bounding boxes
and probabilities. The Yolo algorithm use Common Objects
in Context (COCO) dataset which has 80 objects including
car, bus, person and so on. We train the model such that
vehicles will be detected from the video. We take the count
of the vehicle and predict the traffic in the region whether
low, medium or heavy. Our proposed method is more
accurate than other methods since the algorithm can detect
static vehicles and also ignore the shadows and reflections.
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I. INTRODUCTION

Traffic flow prediction is very important in urban regions
were traffic congestion is a major problem. The traffic
congestion create many problems such as wastage of time,
carbon emission leads to pollution, traffic blocks which can
lead to many other problems. Hence by using traffic flow
prediction methods we can reduce these problems. Using
this methods we can predict the future situation of traffic at
the lane and we can plan our journey accordingly.

In traffic flow volume prediction, there are long-
term, mid-term and short-term traffic flow prediction. Short-
term traffic flow prediction's time span is about five or ten
minutes, mid-term traffic flow prediction's time span is
between hours to days, the long-term traffic flow
prediction's time span is between months to year. The short-
term traffic flow prediction is real-time, hence we can use in
urban traffic navigation planning.

Traffic density in the urban areas is always high.
The traffic data collected over a time period can be used to
find traffic density patterns which is used for improving the
traffic. In this paper we use an algorithm known as You
Only Look Once (YOLO). This paper proposes to create an
end-to-end traffic prediction system which can take video as
the input, process the video using YOLO algorithm and
produce the output.

Il. LITERATURE SURVEY

Lv suggested a traffic flow prediction approach by deep
learning with auto encoder [1]. Accurate and timely traffic
flow information is important in intelligent transportation
systems. Over the last few years, we have truly entered the
era of big data. In this paper, a deep-learning-based traffic
flow prediction method is proposed, which considers the
spatial and temporal correlations inherently. A stacked auto
encoder model is used to learn generic traffic flow features,
and it is trained in a greedy layer wise fashion.[1]. The
output from one layer will be the input of the next layer. The
only disadvantage was this model does not perform well in
low traffic flow conditions as small differences between the
observed flow and the predicted flow can cause a bigger
relative error.

Paulo suggested real time monitoring of road traffic
using data stream. [2]The development of applications for
advanced Intelligent Transportation Systems (ITS), is a
growing as the need to mitigate problems related to
transportation inefficiency, overuse and pollution, mainly
caused by the increasing of traffic congestions in big cities.
Nowadays, traffic related data coming from the road
infrastructure, user's cars or mobile phones, is generated in
UN precedent volume and speed. Therefore, ITS face new
challenges, with respect to growing demand to process large
volumes of traffic data in real-time. This paper proposes a
scalable architecture supported by Big Data technologies,
capable of processing real-time traffic data captured from
many inductive loop counters in road network. Traffic
events need to be detected in real-time and require the
collection of data from several fixed sensors. To deal with
data volume and velocity challenges, a data stream
management system was used, able to collect traffic data
that arrives and process it on a continuous .[2]

Li suggested traffic flow prediction system by the
LSTM method for real time traffic flow prediction. LSTM
(Long Short-Term Memory) network is a special type of
RNN. LSTM has three gates - Input Gate, Forget Gate and
Output Gate. LSTM have the ability to store information at a
long period, it also can determine the information need to be
forgotten by current input data and history information. in
traffic flow prediction we are considering the density of
vehicles passing through the lane.[3]For training our system
we need dataset of low, medium and high traffic in a region.
From previous traffic flow dataset we train the system about
the chances of traffic congestion thus finding what is the
threshold count of vehicles which lead to Low, Medium or
High chances of traffic. The recorded video will be feed as
the input and they will be compared with the LSTM
memory history (previous history traffic conditions in the
region) and will predict the output about the chances of
traffic in the area in a graphical way.
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I1l. PROPOSED SYSTEM

Our proposed system is a mobile application that is
platform independent which is used for real time traffic flow
prediction. The system aims to count the number of vehicles
on the road, presented in the video. This data is then
recorded to produce the prediction. Many methods have
been employed in the past and have been successful in
determining the vehicle traffic density. We propose a
convolution neural network(CNN) based algorithm called
YOLO to be used in our vehicle prediction systems. This
algorithm can produces a very accurate and fast detection as
it can detect static vehicles and also ignore the shadows and
reflections.

A. Hardware and Software Requirement

The implementation proposed in this paper is executed in:
— OS - Windows 10 Pro 64 bit or above

— CPU - Intel® Core i5- 5200U or above

- RAM - 16 GB or above

—  Python version 3.6.5

— React Native version .61

B. System Architecture

The system architecture includes three steps which is are

1) Video Acquisition- The surveillance camera is used to
take the video which aims to count the number of
vehicles on the road. Such systems are widely used for
surveillance and modern traffic management systems.

2) Implementation of Algorithm for vehicle detection- The
proposed system uses YOLO algorithm, a fast CNN
based algorithm than can overcome the shortcomings of
existing techniques.

3) Prediction of Traffic- The real time traffic flow is
predicted whether low, medium or high level in area
prior to our journey

Video Acquisition is where the input video is
collected in mp4 format. The vehicle detection part involves
the application of YOLO algorithm to the model for vehicle
detection along with Darknet. Here, the vehicles are marked
using a bounding box that displays the vehicle detected.

This is done by using the YOLO algorithm along with

Darknet.

WVehicla Prediction
Density of
Calculatad Traffic

Fig. 1: System Architecture

C. YOLO Algorithm

You only look once (YOLO) is a single convolutional neural
network (CNN) that can predict multiple bounding boxes

along with the class probabilities for those boxes
simultaneously. The Architecture of YOLO has 24
convolutional layers and 2 fully connected layers. YOLO
passes the image once through the CNN and the output
obtained which is prediction. YOLO has the ability to
predict multiple number of bounding boxes simultaneously
and then calculate the confidence score for each box which
reflects the confidence level of the model as the box
contains an object. YOLO algorithm takes the video and
divides it into frames and each frames divided into grids.
The obtained images will be passed to CNN and max
pooling layer where detection of the object in the bounding
box is done.

Suppose we have divided the image into a grid of
size 3 X 3 and there are a total of 3 classes which we want
the objects to be classified into. So, for each grid cell, the
label y will be an eight dimensional vector:

— p -
bx
by
bh
bw
cl
c2
L c3 4

Here,

pc defines whether an object is present in the grid or not (it
is the probability)

by, by, bn, bw specify the bounding box if there is an object
C1, C2, C3 represent the classes.
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Fig 2: Flowchart of Yolo Algorithm
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D. Intersection over Union

Intersection over Union is used to compute the precision of
a vehicle detection. It consists of two evaluation metrics-
ground truth bounding box and predicted bounding box. loU
help in determining the closest bounding box for a particular
object.
loU can also be defined as:
loU= Area of Intersection/Area of Union

Area of intersection: is the area of intersection of ground
truth bounding box and predicted bounding box.

Area of union: is the area of union of ground truth
bounding box and predicted bounding box.

E. Non Max Suppression

One of the most common problems with object detection
algorithms is that rather than detecting an object just once,
they might detect it multiple times as there may be different
bounding box detecting same object hence to solve this
problem we use Non Max Suppression
1) Discard all the boxes having probabilities less than or
equal to a pre-defined threshold
2) For the remaining boxes:
1) Pick the box with the highest probability and take
that as the output prediction
2) Discard any other box which has loU greater than
the threshold with the output box from the above
step
3) Repeat step 2 until all the boxes are either taken as the
output prediction or discarded

F. Anchor Box

The YOLO divides the input image into NxN grid cells. In
each grid cell the midpoint is taken for object detection but
in some case two objects coincides with same midpoint to
solve this issue, the Anchor Boxes is used. When objects are
sharing the same midpoint. The system of objects now
generates an output variable Y as a matrix of 16 elements.

The ground truth bounding box associated with a
particular object is compared with the Anchor Boxes, and
the loU is determined. The object whose loU metric is
maximum will be coded and detected.

G. Prediction

We take the count of the vehicle and predict the traffic in the
region whether low, medium or heavy. Our proposed
method is more accurate than other methods since the
algorithm can detect static vehicles and also ignore the
shadows and reflections.

IV. CONCLUSION

In this paper, an end-to-end traffic analysis system that uses
the YOLO algorithm for vehicle detection is proposed. We
takes a video as the input, applies YOLO algorithm for
object detection, use Darknet to detect, the vehicle and
finally produces the detected data which can be used to
produce analysis report.This algorithm can detect static
vehicles and also ignore the shadows and reflections hence
most accurate results are obtained. Use of Global
Positioning System (GPS) to determine the location and
predict the traffic condition in the region can be considered
as future scope.
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