I0SR Journal of Computer Engineering (IOSR-JCE)
e-1SSN: 2278-0661,p-1SSN: 2278-8727, Volume 19, Issue 1, Ver. IV (Jan.-Feb. 2017), PP 13-15
www.iosrjournals.org

Urban Road Traffic Management - Present and the Future
Scenario

Prof. Rajashree Shettar!, Prof. Manjunath A. E?

!(Department of Computer Science and Engineering, R. V College of Engineering, India)
?(Department of Computer Science and Engineering, R. V College of Engineering, India)

Abstract: Effective traffic management is the need of the hour to solve issues related to transportation of
vehicles on roads considering the environment, technology, government policies, etc. Vehicles either two or four
wheeler has been increasing at very phenomenal rate year by year leading to congestion, pollution and wastage
of man-hours waiting at signal lights for a longer period leading to loss of productivity, reduced quality of life.
This ever growing problem has to be controlled by having an efficient solution. Hence traffic survey and
analysis is required to be done to introspect the traffic density and pattern of traffic movement at varying
timings of the day and avoiding traffic delays at the junctions. This paper discusses various approaches for
handling real time traffic by controlling the traffic signal lights accordingly.
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I.  Introduction

Many cities in the world face serious traffic congestion problems on the road leading to tremendous
unproductive time losses and increases the probability of accidents. Environment hazards are also caused due to
air pollution. Road intersections or junctions could be considered as potential point for conflict. To reduce such
conflicts, lot of effort is required for building proper road infrastructure, providing safety rules and regulations,
training the drivers to follow the road safety rules. The traffic congestion at the junctions or intersection area
could be minimized by controlling the duration of the traffic light.

The need of the hour for handling traffic congestion has resulted in many techniques and solutions.
Traffic signals retiming is one of the solution that has proven to reduce the traffic delay. The most challenging
part of the urban traffic controlling is that it has varying traffic density. Traffic signal retiming could be
executed by analyzing historical data, adaptive signal time based traffic in real time, traffic cycle time,
adjustment of the split and offset time [1]. Total time spent by the vehicles waiting needs to be calculated along
with mean delay and average vehicle speed of the vehicles. The current traffic signals at various cities operate
in a fixed mode irrespective of the vehicle density. To tackle this problem, variable traffic signal lights has to be
designed (adaptive) based on the density of the vehicles using surveillance techniques and inputs from traffic
management centers in order to meet changing requirements [1-8]. Data collected with respect to traffic helps to
take decisions related to infrastructure and maintenance of transport system. Data variations in traffic could be
recorded on an hourly basis, cyclic basis or on a daily basis. Surveys help in estimating of accuracy by
collecting relevant data on the number and type of vehicles passing through a specified point on a link or at
junctions. The number of people could also help in finding out how many people are using the road [9]. Unit of
measurement for volume of traffic is vehicles per hour (vehicles/hour), peak hour demand on road
(vehicles/day), annual average daily traffic. In urban areas traffic volume is high during start and end of the day.

Traffic surveys are conducted based on certain critical parameters such as density, speed and direction
of flow of the traffic. Video monitoring and surveillance has been extensively used to monitor and estimate
traffic density using image processing techniques. To alleviate urban traffic congestion several factors needs to
be considered. Traffic volume surveys could be carried out either manually or through automation, a
combination of manual and hybrid counts is also done in [9]. Many technologies have been used to detect
traffic congestion such as inductive loop, magnetometer, infrared, ultrasonic, sensors, RFID, GSM, etc.

Il. Approaches For Handling Traffic Density

(a) Linear programming

Van Roy et. al [10] suggest that the count of vehicles could be minimized based on working of traffic
light switching schemes. The timing of the traffic lights could be controlled dynamically by counting the total
vehicles waiting in the queue. Sampling approach is used to approximate solutions by applying Reduced Linear
Program to obtain optimization problems when the constraints are intractable. Probability distribution is
considered for solving the problem based on certain constraints. Study of traffic control problem has been
executed with constraint sample size, probability measure and traffic arrival rates parameters. It is found that
the results are dependent on an ideal value of probability measure for reduced linear programming to work. In
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[11], authors have applied dynamic programming using Markov Decision Process to compute optimal policies
for a given model.

(b) Hybrid Neural Networks

In [1] the authors propose solution to massive urban traffic network for a challenging distributed
environment using hybrid neural networks for a multi-agent system. The authors have worked on retiming of
traffic signal and this has enabled to reduce traffic delay. Eight different traffic signal plans has been proposed
to handle various levels of traffic at the intersection. Results have shown that the use of hybrid Neural Network
based multi-agent can cater to large scale increasing traffic network scenario. In [8] authors have developed a
multi-agent system using fuzzy neural networks. Neural network is trained online continuously for agent based
controller. Results after simulation have shown that as the traffic volume increases, significant improvement in
the traffic condition occurs with decrease in the mean delay and mean stoppage. In [12] authors have worked on
fuzzy neural networks in combination with genetic algorithms for traffic light control at intersections and
bridges. Results show less average waiting time for the vehicles by using this technique.

(c) Genetic Algorithms

In [13] authors have presented a mechanism to continuously adjust signal timings based on realistic
condition of the traffic. Congestion of the traffic is managed by altering the traffic signal adaptively based on
traffic rate by using genetic algorithm optimization module. Results show that use of genetic algorithm for real
time signal timing is better than the fixed signal timing for total vehicle delay considered. In [14] authors have
discussed the use of genetic algorithm to improve the performance of traffic light dynamically at traffic junction.
The algorithm is designed to optimize the flow of vehicles through altering the green and red light signal
dynamically. Result show that genetic algorithm performs better compared to fixed-time controller. Bruno et al.
[15] have proposed the use of multimedia sensor networks through Greedy and Probabilistic Data Collection
(PDC) approaches. Simulation results have shown that the Greedy solution consumes less network bandwidth.

(d) Token Based approach

In [16] authors have suggested solution to handle voluminous traffic congestion at saturated levels and
unexpected traffic conditions. The structure of the traffic network and current traffic scenario is considered for
prediction by using mixed discrete-continuous planning by controlling traffic light green signals to efficiently
reduce congestion of specified roads. Token based approach is used wherein the traffic situation is depicted as a
directed graph and intersections is assigned a token. Based on the value of the token, one or more lights, turn
green (without any contradiction), with minimum and maximum timing for green light at the intersection.

(e) Vehicular Ad Hoc Networks

In [17] authors implement real-time intelligent traffic signal controller. Roadside units are used to
monitor the density of the traffic. In [17] authors discuss the traffic control through density based signal
management using Vehicular Ad Hoc Network (VANETS). Here each node is a vehicle, equipped with wireless
communications technology and each node is able to communicate with other nodes or vehicles. Roadside units
are used to collect count of the traffic and this is used to change the traffic signal timings dynamically based on
low and high density of vehicles. In [18] authors have proposed VANETS at the intersection to collect and
consolidate speed of the vehicles on the run and their position. The problem is tackled by applying job
scheduling wherein platoon of vehicles are treated as jobs. The paper uses oldest arrival first algorithm and the
results have shown that the delay is reduced for vehicles that pass through intersection. The authors use traffic
signal controller which has been designed to be adaptive to real-time traffic condition. The information from
other vehicles is received by the controller. This information is used to optimize the scheduling of vehicles
waiting at the intersection. The main concern in adopting this technology is issues related to connectivity,
coverage and energy cost.

I11. Approaches For Improving Traffic Congestion

To improve the traffic congestion the following approaches could be adopted:

1. To predict the volume of the traffic through data analytics and alerting the road users about the congestion.
Information about alternate route and optimum solution to be provided based on data collected via Global
Positioning System (GPS), General Packet Radio Service (GPRS), Wireless Local Area Network, etc.

2. Providing online information about the city’s current and forecasted traffic situation, with hourly updates by

having exclusive web portal.

Installations of surveillance cameras and quick response to emergency calls.

4. Need for automation and integration of infrastructure with hardware, software, use of digital
telecommunication networks, embedded intelligence, sensors and optimized solutions.

w
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5. To provide environmental information and safety.
6. Incident detection systems to warn the drivers.
7. Improving the infrastructure by widening of the roads

IV. Future Scenario
Use of mass public transport such as buses, metro rails, and trains has helped major cities to a greater
extent to reduce traffic congestion. Buses enabled with intelligent transport system with security, having
effective and strict parking policies, integrated transport policies to address issues related to infrastructure
development, transport, policies to reduce the use of personal vehicles and having exclusive lanes for public
transport are some of the factors that help reduce traffic congestion [19].

V. Conclusion
This paper has focused on the work carried out for urban traffic management using various
technologies. The paper surveys the various solutions proposed by authors for handling voluminous traffic at the
junctions. The various technologies used to reduce the density of the traffic at junctions by controlling the signal
lights has been explored. The outcome of the survey suggest certain solution to curb the traffic menace by
adopting the use of intelligent transport system, using of mass transport, having strict policies and by improving
the infrastructure by broadening the roads, forming new roads, by constructing metro rails.
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