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ABSTRACT

The network technology is growing continuously and every
day a new and innovative research is performed for improving
the communication cost and performance. Due to this a
number of different applications are developed for supporting
the human being for their daily usages. Among them the
monitoring and surveillance is a key aspects of the different
applications. In this presented work the key aim is to study
about the different wireless network technologies and obtain
an effective manner to use with the city traffic management
systems. There a number of techniques are found when
studied around the city traffic management system. Among
them the VANET (vehicular ad hoc network) is one of the
most cost effective and efficient network technologies which
are frequently used for the traffic monitoring and surveillance.
Therefore in this presented work the key focused is first
placed on studying about the VANET networks and then after
a RSU (road side unit based) VANET is identified to use with
the city traffic network. In this technique V2R (vehicle to
RSU) and V2I (vehicle to infrastructure) technique is used to
simulate the network traffic issues and their signaling process.
The main concept behind the presented simulation is that the
scheduling the city traffic network by the traffic lights. This
may help to improve the scheduling of the traffic lights to
improve the traffic management. In addition of that a priority
based scheduling algorithm is also developed for finding the
better schedule of the vehicles during heavy traffic in roads.
The implementation of the proposed functional demonstration
is performed on the basis of SUMO tool. And the scheduling
algorithm is implemented using the JAVA technology. After
the simulation the performance of scheduling algorithm is
estimated and demonstrated in terms of time complexity,
space complexity and the decisional ability. The results
demonstrate the effective scheduling of traffic lights and
improved management of the city traffic.
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1. INTRODUCTION

Increasing traffic in the country in urban areas leads unwanted
accidents, traffic jam and others due to this a significant
amount of health and wealth are lost. Therefore a new kind of
traffic management technique is required to reduce the traffic
loads on streets and also reduces the losses. In order to find
the solution numbers of issues are encountered during the
investigation of proper methodology of traffic management.
Among different technologies the VANET (vehicular ad hoc
network) promises to provide the end to end solution for
traffic monitoring and prevention from the accidents [1].

Therefore the proposed work involved for configuring the
vehicular ad hoc network for enhancing the traffic issues and
traffic load on the streets additionally also required improving
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the communication methodology for priority based traffic
management in traffic signalling. Basically the VANET is a
kind of ad hoc network where the network nodes (vehicles)
are communicating each other or infrastructure to gent
advantage of management and surveillance services.

The wireless communication is advancing continuously and
researches are continuously making efforts for finding the
fruitful results from the wireless communication technology.
A significant amount of applications are using this technology
in different area of science, technology, research and life
styles. Therefore that is an essential domain of research and
application development. The wireless communication
enables us to deploy the rapid configuring network, mobile
nodes and ad hoc nature of services. Among various ad hoc
network technologies the VANET is one of the most essential
technologies for application development.

In this presented work a keen study on VANET technology is
performed and their different kinds of new generation
applications are explored. Among them the traffic
management is a key domain of study using VANET and by
improving the scheduling of the traffic various real world
problems are resolved. Therefore the proposed work is further
extended for the managing the traffic lights in city roads. In
addition of that a service model is proposed using the
weighted method or priority estimation of the vehicles for
regulating the traffic lights and optimizing the optimum route
discovery method.

This section provides the basic overview of the proposed
model next section describes the methods used and assumed
for demonstration.

2. PROPOSED WORK

According to the observations the urban traffic is not much
regular and can be fluctuating in time varying in nature.
Therefore in order to proper management an adoptive scheme
is required which regulate the traffic according to the need of
the current traffic loads. Therefore the following issues are
considered to overcome during the proposed work.

1. Traffic light management according to the traffic
load: most of the traffic signals are regulated on the
basis of time thus even the traffic is cleared the
other side vehicles are waiting. On the other hand
the high traffic signals provide the small amount of
time to clear the traffic thus that is required to
optimize the mechanism for signaling.

2. Traffic jam conditions: during investigation that is
found most of the traffic jams are occurred due to
unscheduled traffic systems. The traffic lights are
providing same slots of time for low traffic signals
as the highly loaded singles that causes a huge
traffic issues and a significant amount of high
priority vehicles are waiting for the road Clearance.
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3. Path for high priority vehicles: in urban traffic the
different kinds of vehicles are traveling in roads but
some of them are running in critical situations.
Therefore if the traffic lights are regulated in the
time based manner these vehicles are not obtaining
their destination as they are waited for. For example
school buses, ambulance, fire control vehicles and
others.

The key aim of the proposed system, to recover the traffic
knowledge of the signals using advance network
communication technology and provides the optimum
schedule for distributing the traffic load. Therefore in first the
network model is described by which the traffic information is
extracted.

Network modeling:

In this work the VANET (vehicular ad hoc network) is
utilized for the network development and the traffic
information extraction. The entire network contains three
different kinds of devices all the used devices are described
as:

1. Vehicle nodes: vehicles are the WI-FI devices and usage
only wireless communication. In order to participate with the
traffic management technique using VANET that is required
to each the vehicle are mounted with the Wi-Fi devices to
communicate each other and at the same time with the
installed RSUs (road side units).

2. RSU nodes: RSU (road side units) are the bi-directional
communication devices which is first works as the Wi-Fi to
communicate with the vehicles. And in second the RSUs are
connected with the dedicated backbone networks. That is a
kind of high speed network to deliver the traffic samples to
the server system and get the information from the server
system to distribute it to the network.

3. Decision making server: that is a high performance
computing machine which find the network from the entire
city and aggregated on this machines database. That is further
processed for extracting the knowledge of the city traffic and
loads on the traffic signals. According to the generated traffic
on the signals the decisions of traffic light switching is
distributed.

Network management

The entire city contains a significant amount of vehicles and
in similar ways a good quality of RSUs. But need to pass the
instructions by identifying the targeted square to deliver the
decisions for switching the traffic signals. Therefore each
square in the city is addressed by a unique identifier and their
ID is preserved in the server system. After executing the
traffic samples over the decision server the instructions are
forwarded to the RSU placed in the specific square ID. And
using the RSU instructions the traffic lights are regulated.

Priority based algorithm

In order to demonstrate the weighted scheduling technique for
the traffic load distribution some additional assumptions are
required to place. Therefore some of the priority vehicle is
prepared and reported using the table 1.
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Table 1 priority settings

S. no. Vehicle Priority
1 Fire vehicle 1.0
2 School vehicle 0.5
3 Normal vehicle 0.1

The given priority of vehicles is aggregated at the time of
decision making for aggregating the weights of the traffic load
the following formula is used.

N
W=va
i=1

3

Where,

W = the traffic weight of a direction

N= number of vehicles at time T;

V, = the priority of vehicle

In this case the V, can be used with the following conditions

1.0 if p = high
V, =105 if p = avarage
0.1 if p=low

In order to compute and decide the switching of traffic signal
the following procedure is taken place:

Suppose there N vehicle arrived in different directions in the
traffic signals and there are D dimensions to distribute the
traffic thus

1. For (i=1; i<=D; i++)

a. Compute the weights from first sample of
time T

b. If w; > Wl'+1then

i. Trigger the lights for it"

direction

ii. Wait till all the vehicles at time
T, passed through

c. Endif
2.  End for

This section provides the understanding of the proposed
working model and simulation aspect for the traffic light
management and the required weighted algorithm for
schedule the traffic signals.

3. RESULT ANALYSIS

In this section the implemented simulation is evaluated on the
different performance parameters. The obtained results in
different conditions are evaluated and demonstrated and
compared with the normal configured traffic simulation using
the graphical representation.

3.1. Time complexity

The amount of time required to compute the schedule the
traffic light required to execute a designed algorithm thus the
time of execution is given as the time complexity and
demonstrated figure 1.
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Fig 1 time complexity

In this given figure 1 the time complexity of both the
techniques are demonstrated. The time based scheduling is
given using red line which is not fluctuating and remains
constant because the traffic lights are scheduled according to
the given time slots. But the proposed techniques lights are
scheduled according to the arrived traffic over the traffic
signals. The time complexity of the proposed technique is
demonstrated using the blue line. According to the given
results the proposed technique consumes the less amount of
time as compared to the traditional technique. In this diagram
the X axis shows the different experiments performed with the
implemented simulation with the increasing traffic load on
singles and the Y axis shows amount of time required to
schedule in terms of milliseconds. In further the performance
in tabular manner is given using table 2.

Table 2 time complexity

Number of Proposed Traditional
experiments technique method
1 124 200
2 149 200
3 152 200
4 168 200
5 177 200
6 184 200
7 192 200
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In order to refine the results and provides the clear
justification of time complexity of the scheduling time of the
traffic lights, the mean time complexity is computed through
the different experiments performed. The mean time
complexity of both the algorithms is described in the figure 2.
In this diagram the X axis contains the different techniques
that are implemented and the Y axis shows the mean time
complexity of the algorithms in terms of milliseconds.
According to the obtained mean time consumption, the
proposed technique is much efficient as compared to the
traditional technique.

3.2. Space complexity

The amount of main memory required to execute the traffic
light scheduling algorithm is given as the space complexity.
The space complexity of both the implemented techniques are
given using the figure 3 in this diagram the red line shows the
performance of traditional approach and the blue line shows
the performance of the proposed algorithm. In order to
represent the performance of the algorithms the X axis shows
the different number of experiments performed with the
system with increasing traffic load and the Y axis shows the
amount of memory consumed to process the traffic load.
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Fig 3 space complexity

According to the given experimental results the traditional
technique shows the less memory consumption as compared
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to the traditional technique. Because the traditional technique
not executes the any algorithm to schedule the traffic singles
that only switch the signals according to the time based
fashion. The given table 3 shows the performance of the
algorithms in terms of memory consumption.

Table 3 memory consumption

Number of Proposed Traditional
experiments technique technique
1 17883 10937
2 17739 9488
3 18392 10048
4 18266 10023
5 17355 10833
6 17383 9878
7 18837 9682

In order to more clarify the difference among the proposed
and traditional technique the figure 4 shows the mean memory
consumption of the algorithms. In this diagram the X axis
shows the different techniques implemented and the Y axis
shows the performance of technique in terms of memory
consumption.  According to the obtained memory
consumption the proposed technique consumes more memory
as compared to the traditional technique. Thus according to
the memory consumption the proposed technique is leaked in
performance.
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3.3. Traffic light decision time

Sometimes the load on a signal is low and on the other part of
signal is high thus for effective scheduling required to regular
and uniform switching of the traffic lights according to the
traffic load on signals. The decision time of traffic signal
demonstrate how frequently a signal is switched during high
load and low traffic load on any signal. The given table 4
shows the traffic scheduling during the high load scenarios
and similarly during the low traffic signals how the traffic

International Journal of Computer Applications (0975 — 8887)
Volume 133 — No.14, January 2016

lights are switched is given using table 5. Correspondingly the
figure 5 shows the high traffic scenario and figure 6 shows the
low traffic scenario results. In order to demonstrate the results
of both the scenarios the X axis of the figure provides the
different number of experiments performed and the Y axis
shows the amount of time required to schedules. According to
the obtained results during the high load conditions the lights
are switched in more time as compared to low traffic
conditions in the proposed techniques but during the normal
conditions that remains fix and low traffic is cleared during
the high load conditions.
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Table 4 high traffic conditions
Number of Proposed Traditional
experiments technique technique
1 58 50
2 89 50
3 72 50
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4 66 50
5 79 50
6 85 50
7 84 50

Table 5 low traffic

Number of Proposed Traditional
experiments technique technique
1 29 50
2 31 50
3 18 50
4 36 50
5 42 50
6 33 50
7 24 50

According to the obtained decisional results the decision time
for both the conditions are summarized using figure 7 in this
diagram the low traffic and high traffic conditions are
demonstrated using X axis and the Y axis contains the
corresponding mean time of light switching.
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4.1. Conclusion

Indian is a developing country and due to this a huge
population is reside in India. Additionally a significant
amount of peoples are moving towards the cities and due to
this a huge crowed is appeared on the city streets. Therefore
the urban road traffic is also affected in day by day fashion. In
this presented work the study is made on the traffic of urban
areas and that is observed if the traffic lights are scheduled in
efficient manner than the load on the city streets are becomes
less. This reduces the efforts of traffic management staff and
also reduces the delay on traffic directions.

With the aim of efficient and effective traffic management
system the VANET (vehicular ad hoc networks) techniques of
traffic simulation is studied. The VANET is one of the most
popular network technologies for providing ease in traffic
management. The VANET is not only used with the traffic
management system that having a broad area of different
applications. In this presented system the VANET is
considered with the RSUs (road side units). These road side
units are connected together with the backbone network and
used to collect the traffic information from the vehicles. The
collected information is transmitted to the decision making
server which collect the entire the network information from
the network and process them to provide ease in traffic
management.

The implementation of the simulation of VANET technique
performed with the help of SUMO tool. That enables us to use
the different traffic scenario and different kinds of vehicles for
utilizing them. Additionally a JAVA based weighted
algorithm is prepared to generate the traffic light switching
information for the traffic signals. The implementation and
design of the proposed concept of the traffic simulation is
performed more effectively and their impacts on the different
kinds of traffic loads are observed. In order to justify the
proposed solution the implemented technique is compared
with the traditional technique of traffic management where the
traffic signals are regulated using the time based fashion.
According to the obtained results and evaluated parameters
the performance of both the implemented conditions are
summarized using the table 5.

Table 5 performance summary

S. Parameters Proposed Traditional
No.
1 Time complexity Efficient Constant
2 Space complexity Poor Efficient
3 Decision time Efficient Constant

Fig 7 traffic decision time

4. CONCLUSIONS

The proposed work is intended to find the solution for traffic
light management for reducing the traffic load on urban area.
Using the experimentation and the observation a weighted
algorithm is proposed and the summary of system design is
reported in this chapter. In addition of that the future
extension of the work is also suggested.

According to the obtained results the proposed technique is
outperform for the traffic signal management and their
switching. That makes and impressive decisions during the
high traffic load and low traffic load in both the conditions.
On the other hand as compared to the traditional method the
memory consumption of the proposed technique is higher than
the traditional approach of time based scheduling.

4.2. Future extension

In this presented work the key objective of the traffic light
management is accomplished using the VANET technology.
In near future the proposed technique is implemented for
navigation and shortest path finding technique for dense

27




traffic management. Additionally the use of the proposed
weighted technique is provided for finding the optimum path
that consumes less time as compared to the shortest path
evaluation.
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