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Abstract - Due to urbanization, there is a rapid growth in
the number of vehicles on the road resulting in traffic
congestion. Traffic congestion is a condition of a segment in
the road network where the traffic demand is greater than the
available road capacity. With increasing traffic, people in
cities face many hurdles that affect their day to day activities.
Thus, there is a necessity for a system that can accurately
predict the traffic congestion rate at any road, at a future day
and time. In this paper, we have explained a traffic congestion
prediction system using data mining by implementing the K-
Nearest-Neighbour (KNN) algorithm, so that based on the
historic traffic data, the model predicts the traffic congestion
values for the required locations on a particular day, at a
specified time interval. Here, we make an attempt to model the
traffic congestions on a particular road based on its spatial
and temporal data. In order to make this system scalable to
handle big traffic datasets, we have also implemented using
the Hadoop framework. This system will be useful for the
traffic department officials to plan the control over traffic
density on roads.
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1. INTRODUCTION

There has been a steady increase in both rural and
urban traffic in recent years resulting in congestion,
accidents and pollution. In fact, traffic congestion is
widely regarded as one of the greatest problems faced
by the world today. Traffic congestions usually happen
during peak hours or periodic events, which includes
public celebrations, mid and large-scale business
promotions, protests, parades, and other traffic
incidents due to accidents etc. When a congestion
occurs in one part of the traffic network, they are
definitely going to affect the traffic flows of the
surrounding roads. This includes all the traffic leading
to the already congested roads. To resolve traffic
related problems scientifically and reasonably has
become a society wide consensus. Building
transportation infrastructures can relieve the traffic
pressure up to a certain level and for a limited period
of time only. One of the important way to increase
transport efficiency, reduce traffic congestion and

improve traffic safety situation, is to implement traffic
guidance and control, effectively use the road resource
and give full play to vehicle function. In developing
countries, where resources are limited, and due to less
attention paid to transportation sector; traffic
congestion problem is becoming a major challenge for
administrators and planners. As far as Indian condition
are concerned, Indian cities are facing traffic problems
characterized by mixed traffic flow conditions, levels of
congestion, noise and air pollution, traffic fatalities and
injuries. Hence, it is essential to have efficient methods
to discover the frequent patterns of congestions, and
their propagations in the traffic networks.

Traffic congestion prediction and management of
traffic based on that prediction is proposed as a
solution to manage the fast-growing city traffic.
Prediction of traffic is challenging because of non-
linearity and the larger variance and quick transition
between free flow, breakdown, recovery and
congestion. Many works have been attempted in
literature to effectively model the traffic and construct
prediction models.

In this paper, we model the traffic based on its spatial
neighbour data and the temporal data at that road
segment. Historic data of volume of traffic at road
segment is used to train the model and once the model
is trained, it is used to predict the traffic at later point
of time. We implement and compare our system
against temporal model systems like ARIMA and prove
that our prediction method has less error compared to
ARIMA prediction model. Since the traffic data is ever
growing, it is necessary to make the system scalable i.e.
the system should be able to handle big data efficiently.
Thus, have also designed the system using Apache
Hadoop framework, to make sure the system is
scalable to handle big traffic datasets. Furthermore, the
presented paper can contribute to the transportation
research in the community of urban computing.
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2. PROPOSED SYSTEM

In this paper, a prediction model is proposed that
implements the K-Nearest Neighbour(KNN) algorithm,
which makes use of the spatial, as well as the temporal
correlations found in the traffic dataset, in order to predict
the traffic congestions at a required location, on a particular
day and time-interval. In this mechanism, the traffic ata road
segment is dependent on the traffic atits neighbouring roads
from where the traffic can flow into the road under
consideration. So, the neighbour’s traffic data must also be
considered to model the traffic at this road, in addition to its
temporal data. In other words, the spatial correlations are
considered along with the temporal correlations with the
help of KNN algorithm to predict the traffic congestions. The
proposed solution is about two times more accurate than the
existing solutions.

2.1 System Architecture

The system architecture of any system describes about the
various components used in the system. In this paper, we
have described the system architecture from a GUI point of
view, as well as from a functional point of view. This system
can be used by users as well as the administrators
responsible for maintaining traffic. This system will also
have a database on its own. Also, it will use the Google Maps
API to mark the congested roads for a particular location.
The various components of the system from a GUI point of
view is shown below:

Training Forecasting

Traffic
Administrator
Dataest

0o -

Google
Maps API

Database

Fig - 1: System Architecture (GUI Level)

The various components of the system from a functional
point of view is shown below:

Google
Maps API

Fig - 2: System Architecture (Functional Level)
2.2 System Design

The datasets are given as input for training the model. The
required fields are extracted from the datasets. Temporal
modelling constructs the temporal model using moving
average model to forecast the traffic based on temporal
characteristics. Spatial K-Neighbour finds different locations
in the dataset, and for each of these locations, the K-
Neighbours are found. K value is configurable within the
system. The spatial and temporal correlation module builds
amodel based on the spatial and temporal properties. Equal
weightage is given to temporal, spatial and weighted average
model, which is used for correlation. The forecasting module
stores the temporal and spatial correlation equations. This
answers any traffic congestion queries for any location, at
any point of time, in future.
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Chart-1 Performance Graph of KNN Model

The above performance graph shows the increase in
accuracy when the K-Nearest Neighbour algorithm is used.
The forecasted values using both K-Nearest Neighbour
model and ARIMA model against the actual real values are
compared in the graph.
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Fig - 3: Predicted Traffic Congestion of Roads

The predicted traffic congestion values are displayed using
the Google Maps APIL. The roads marked in red indicate
predicted busy or high traffic congestion. The roads marked
in green indicate predicted free or less traffic congestion.

3. CONCLUSION

A scalable, more accurate and easy to use design and
implementation of Traffic Congestion Prediction System
using Data Mining is proposed. In order to predict the traffic
congestion values accurately, we need to consider both
temporal and spatial correlations. In the existing systems,
only temporal correlations were considered. The proposed
prediction model used in this project takes into
consideration both the spatial and temporal correlations.
By implementing K Nearest Neighbour (KNN) Algorithm, the
project accurately predicts the traffic congestion values for
the required day and time interval. The algorithm considers
the neighbour nodes based on distance and time alone. The
predicted values are projected on to the Google Maps API.
The road segments marked in red indicate high traffic
congestion, and the road segments marked in green indicate
low traffic congestion. A performance graph is charted to
show the accuracy of the predicted values to the actual
values.
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