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ABSTRACT 

Driving motor Vehicles in cities like Vellore, Coimbatore, and Chennai a major problem is to occur in every day 

travelling from one location to another location is Traffic and sometimes lead to accident. We meet a challenge and a big unsolved 
Critical Traffic is created or by occurs without awareness about Control of Traffic and how to provide a safety is a problem. 

Before getting the proper solution to this situation in the above cities are get to status of ―Smart Cities‖. It‘s time to the new 

pattern called urbanization is major emerging situation thing is increasing the population in every year. These cities need to be 

control the accident and save the fuel for future. So, these cities get smart communication is must need for saving the people with 

the help of control the traffic with existing traffic control system for safety of the people‘s health. Currently Indian government 

implementing Area Traffic Control System (ATCS).We expose the Agent-Oriented Techniques (AOT) offer a new approach 

aimed at supporting the whole software development process. All the phases in the software development process are treated with 

a single uniform concept, namely that of agents, and a system modeled by a collection of agents is called a multi-agent system. 

AOT as a new advance in information technology can help to respond to the growing interest in making traffic control and 

transportation more efficient, resource-saving and ecological. The framework suggests directions and agendas for smart city 

research and outlines practical implications for government professionals. We also propose Intelligent Traffic Clouds for the state 

of Urban Transport System. 
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1. INTRODUCTION 

A Smart City is the integration of technology into a 

strategic approach to sustainability. 21st Century has brought 

with it a new global trend of ―sustainable urban development‖ 

and this concept adds new dimensions to urbanization which 

require a quick need to upgrade existing cities. The concept of 

a smart city is a relatively new one. Throughout the years, with 

the significant contribution from various technologies like 

computer science, information technology, remote sensing, 

advance multimedia world etc, 

Upcoming decades are going to witness a major 

population density in urban India. Industrialization will bring 

about a rapid pace in urbanization and by 2030, India's 

urbanization levels will increase gratually.. In a global context, 

the scale of India‘s urbanization will be immense. India will 

have 68 cities with population 1 million or more than 1 

million, 13 cities with more than 4 million people, and 6 

megacities with populations of 10 million or more, at least two 

of which (Mumbai and Delhi) will be among the five largest 

cities in the world by 2030 . As urbanization increases, 

adverse effects also increase. Swelling populations will only 

exacerbate the numerous problems in urban areas. Problems 

include slums, air pollution, water shortages, energy shortages, 

traffic congestion, inadequate capacity for treating waste water 

and sewage, and inadequate capacity for disposing of urban 

and industrial waste. Most cities can barely cope with the 

crush of steadily increasing population, and many are stretched 

to breaking point trying to meet the energy, water and 

transport and communication demands of its residents. 

A new global trend of ―sustainable urban development‖ 

and this concept adds new dimensions to urbanization which 

require a quick need to upgrade existing cities. The concept of 

a smart city is a relatively new one. A Smart City is the 

integration of technology into a strategic approach to 

sustainability. Although there is no clear definition to define 

Smart City but broadly ―a city that monitors and integrates 

conditions of all of its critical infrastructures, including roads, 

bridges, rivers, rails, subways, airports, seaports, 

communications, water, power, even major buildings, can 

better optimize its resources, plan its preventive maintenance 
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activities, and monitor security aspects while maximizing 

services to its citizens is known as Smart City‖. Cities are our 

fundamental building blocks. Throughout the history, they 

have served as centers of innovation, advancement, 

civilization, and as facilitators of the social interaction 

necessary for the progress of humankind. It is only fitting that 

the next evolution of how we live, work, play, and interact is 

emerging as new dimension within Smart Cities. 

 

2. TRAFFIC CONTROL SYSTEMS 

The rapid development of city transportation, it becomes 

more necessary to develop traffic guidance systems. Because 

of the complexity of city traffic, for a given destination the 

driver must identify all feasible routes, and select the most 

appropriate route in accordance with complicated traffic 

information. 

Traffic Control systems have been developed in many 

developed countries, such as China, England and Australia. 

These systems play a very significant role in strengthening 

traffic management and control function. In India, the traffic 

guidance systems have been lately paid more and more 

attention by the government, and set up the traffic guidance 

systems in some large city such as Delhi, Mumbai, kolkatta 

and Chennai. However, the existing traffic Control systems are 

too complicated and costly, and are not fit for the need of 

many Indian cities for making smart cities. So it is necessary 

to develop the traffic Control systems on basic of the existing 

equipments and technology. 

     In recent years with the popularity of embedded 

processors and network technology, vehicles, intersection 

controllers, and control centers have made up a networked 

system. With higher performance requirements of traffic 

control, the complexity of control algorithm and the cost of 

control device will increase rapidly. For example, in order to 

make traffic control more intelligent, we must design the 

intelligent traffic intersection controllers and vehicular 

controller with higher cost. In addition, most embedded 

devices only have limited ability of computation and memory, 

and it is difficult for these devices to implement complex 

control algorithm, so traditional control theory including 

classical and modern control theory has great deficiencies. So 

some researchers introduce agent technology into the network 

systems, and put forward agent-based control model. The 

control model is fit for the running and management of traffic 

systems and vehicle systems. 

 

3. AREA TRAFFIC CONTROL SYSTEM 

(ATCS) 

Area Traffic Control System (ATCS) is an indigenous 

solution for Indian Road Traffic, which optimizes traffic 

signal, covering a set of roads for an area in a city. It is an 

intelligent traffic signal control system that use data from 

vehicle detectors and optimize traffic signal settings in an area 

to reduce vehicle delays and stops. 

The control system operates in real time with a capacity to 

calculate optimal cycle time, and feeds input to traffic signal 

controllers with a different set of stage timings. The timing 

plans of traffic controller change automatically to reduce 

stoppage time, which in turn reduces overall journey time. The 

road traffic controllers can be connected to ATCS server 

through managed leased line network. Thus traffic monitoring 

over an area can be made possible from a central location. The 

system facilitates storing of traffic data for individual 

junctions over a period of days, including traffic pattern during 

peak hours, which enables traffic engineers to view and 

analyzing the same. 

The original technology on ATCS was developed by 

Centre for Development of Advanced Computing (CDAC, 

Thiruvananthapuram), WML is manufacturing the same and 

have supplied more than 200 controllers in cities such as Pune, 

Jaipur, and Ahmedabad. The system supplied so far is working 

satisfactorily at different environmental condition and hence 

filed proven. The Major building blocks of the Area Traffic 

Control System are the following. 

 Traffic Signal Controller 

 Vehicle Detectors 

 Communication Network thru‘ Leased Line 

 Central Control System 

 ATCS application software    

Traffic Signal Controllers are the electronic 

equipment kept at the junction to control duration of traffic 

signals. The controllers are designed using microprocessor 

based control circuits, and can be operated in any one of the 



    
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY                                                                                                           E-ISSN: 2349-7610 

VOLUME-3, SPECIAL ISSUE-1, NCRTCT'16                                COPYRIGHT © 2016 IJREST, ALL RIGHT RESERVED                                                                                                   145 

following modes e.g.  Fixed Time mode, Demand Actuated 

Mode, Forced Flash Mode etc. 

 

Fig-1: ATCS Server 

The function of the Vehicle Detector is to identify the 

presence or passage of vehicles and provide input for traffic 

actuated signal control systems. Different types of vehicle 

detectors are currently available, but among them, the most 

popular and economical one is the conventional inductive loop 

vehicle detectors. The sensor loop is embedded on the 

pavement consisting of one or more turns of wire. Metallic 

parts of the vehicle resting or passing over the sensor loop will 

unbalance the tuned circuit (detector local oscillator) resulting 

in detection. The size, shape, and configuration of the loop 

vary considerably depending upon the specific application. 

The loop sensors, vehicle detectors together with control 

electronics sense the traffic load at the junction. 

The communication network is the intermediate part 

which helps to communicate between the central control 

station and remote end junction controller. After analyzing the 

overall traffic flow in a corridor or a in a city the central 

control station updates the time plan to each and every 

junction controller through this UDP Internet Protocol  based 

network communication link. The Central control system 

(CCS) consists of ATCS Server, Operator Consoles, external 

storage device, projection system etc. All traffic signal 

controllers are connected to the CCS over managed leased line 

network at 64kbps. The status of individual junction 

controller, their loaded timing plan, and stage utilization 

timings can be viewed at a glance from this central location.  

ATCS application software runs on WINDOWS 

platform, and uses latest RDBMS for managing its database. 

The application software maintain database for time plan 

execution and system performance, maintain error logs and 

system logs, graphically represent signal plan execution and 

traffic flow at the intersection, and network status plan.   

The complete system manages traffic flow of a corridor 

in a more efficient way, minimizes the overall journey time & 

fuel consumption. The same technique was implemented at 38 

junctions of Pune city, and Post installation Survey Reports 

reflects good response. For details visit the link ‗Pune Survey 

on ATCS‘ 

The WML's Urban Traffic Control System (UTCS) is a 

microprocessor based Road Traffic Control System with Fixed 

Time and Demand Actuated Control. The UTCS can be used 

as an independent system at isolated intersections or as part of 

a synchronized chain of controllers for coordinated control of 

traffic. The UTCS supports both cabled and cableless (CLF) 

synchronization. It uses highly accurate crystal oscillator for 

the drift free operation of its Real Time Clock (RTC) for time 

synchronization. Alternatively, the time synchronization can 

be achieved through GPS or broadcast from a central computer 

over PSTN line. 

The UTCS supports group level programming and has 

facilities to monitor Green-Green conflict and Lamp burnout at 

software and hardware level. The controller has a LCD display 

with LED back lighting which gives very good visibility at 

outdoors. The junction specific plans can be entered either 

through a built-in PC/AT keyboard or through a notebook PC. 

Unlike the currently available systems in the country, the 

UTCS supports a facility to enter the plans elsewhere in a PC 

and download to the controller at the site through the serial 

interface. Remote monitoring and control of the UTCS 

controller is possible through dialup telephone network from a 

central computer. This facility supports plan entry from the 

remote computer. 

 

4. AGENT-ORIENTED TECHNIQUES (AOT) 

Agent-oriented techniques (AOT) offer a new approach 

aimed at supporting the whole software development process. 

In particular, they enable analysis, design, and implementation 
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of large and complex systems by providing abstraction levels 

that make it simpler and more natural to deal with the scale 

and complexity of problems in these systems. The goal of 

AOT is to handle all phases with a single, uniform concept, 

namely that of agents. Systems modeled by a collection of 

agents are called multi-agent systems (MAS). 

4.1 Mobile Agents Functioning as the Carrier of the 

Control Scheme 

To handling the uncertainties and inconstant states in a 

dynamic environment makes them suitable for the 

characteristics of mobile agents autonomous, mobile, and 

adaptive. The mobile agent moves through the network to 

reach control devices and implements appropriate strategies in 

either autonomous or passive modes. A multi agent system 

taking advantage of mobile agents will perform better than any 

static agent system when faced with the different requirements 

of dynamic traffic scenes. Without having every traffic 

strategies, for mobile traffic agents working in dynamic 

environments the traffic devices only need to provide an 

operating platform. This approach saves the storage and 

computing capacity in physical control devices, which helps to 

reduce the strategy code is saved in the traffic strategy 

database as one traffic strategy has been proposed. 

The traffic strategy will be encapsulated into a traffic strategy 

agent that is saved in the traffic strategy agent database 

according to the agent‘s prototype. Also, to review its 

performance the traffic strategy agent will be tested by the 

typical traffic scenes. The utility of the agents‘ arrangement 

and agent-oriented mission decomposition is based on the 

mobile agents‘ information base, which comprises of the 

performances of dissimilar agents in a variety of traffic 

prospects. If the urban management system cannot compact 

with a transportation prospect with its active agents, it will 

transmit a traffic task to the organization layer for assist. The 

traffic assignment contains the information about the condition 

of urban transportation, so a traffic assignment can be putrid 

into an amalgamation of quite a few typical traffic scenes. 

With information about the most suitable traffic strategy agent 

to contract with any characteristic traffic scene, when the 

organization layer accepts the traffic task, the mobile agent 

will come again an amalgamation of agents and a record about 

the allocation of agents to resolve it. This way, this system 

takes benefit of the strategy agent to administer a road map. 

4.2 Cloud Agent- Based Urban System 

A distributed virtual file system specifically optimized for 

both the multi deployment and multi snapshotting 

arrangements. Since the arrangements are corresponding, we 

examine them in conjunction. Our application offers a good 

balance between presentation, storage space, and network 

traffic depletion, while conduct snapshotting transparently and 

exposing standalone, raw image files (understood by most 

hypervisors) to the outside. We introduce a series of design 

principles that optimize multi deployment and multi 

snapshotting patterns and describe how our design can be 

integrated with IaaS infrastructures. We show how to realize 

these design principles by building a virtual file system that 

leverages versioning-based distributed storage services. To 

demonstrate this point, we define an implementation on top of 

Blob Seer, a versioning storage service precisely designed for 

high throughput under concurrency. 

It proposes to aggregate the storage space from the 

compute nodes in a shared common pool that is managed in a 

circulated fashion, on top of which we form our virtual file 

system. This methodology has two key advantages. First, it 

has a possible for high scalability, as increasing number of 

compute nodes spontaneously leads to a larger VM image 

origin, which is not the case if the origin is presented by 

enthusiastic machines. Second, it releases a large amount of 

storage space and overhead related to VM management on 

dedicated storage nodes, which can improve enactment and/or 

quality-of-service guarantees for specialized storage services 

that the applications running inside the VMs require and are 

often offered by the cloud provider (e.g., database engines, 

distributed hash tables, exceptional perseverance file systems 

etc.) An important issue in this context is to be able to lever 

age the storage space provided by the local disks without 

interfering with the normal VM execution. For this purpose, 

only a part of the local disk is allocated to the common 

pool,while the rest is freely usable by the hypervisor and the 

VMs. 

  When a new VM needs to be instantiated, the 

essential VM image is presented to the hypervisor as a regular 

file accessible from the local disk. Read and write right to use 

to the file, however, are trapped and canned in a special 

fashion. A read that is hand out on a fully or partially empty 

region in the file that has not been accessed before (by either a 
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previous read or write) results in fetching the missing content 

remotely from the VM repository, mirroring it on the local 

disk and relaying the read to the local copy. If the complete 

region is available locally, no distant read is performed. 

Writes, on the other hand, are continuously performed in the 

neighborhood. Each VM image is fragmented into small, 

equal-sized chunks that are evenly circulated among the local 

disks participating in the shared pool. After a read accesses 

area of the image that is not obtainable locally, the chunks that 

embrace this region are resolute and transferred in parallel 

from the remote disks that are responsible for loading them. 

Under concurrency, this scheme efficiently enables the 

distribution of the I/O workload, because right to use 

dissimilar parts of the image is served by different disks. 

Saving a full VM image for each VM is not feasible in the 

context of multisnapshotting. Since only lesser parts of the 

VMs are improved, this would mean enormous unnecessary 

replication of data, leading not only to an eruption of utilized 

storage space but also to unacceptably high snapshotting time 

and network bandwidth utilization. 

 

 

 

 

 

 

 

 

 

 

               Fig-2: The cloud agent- based Urban system 

For this reason, several custom image file formats 

were proposed that optimize taking incremental VM image 

snap- shots.  

 

5. INTELLIGENT TRANSPORTATION 

SYSTEMS 

With the development of computer simulation 

technologies in the 1960s, traffic simulations gradually 

became an important tool in the area of transportation 

engineering to help design, plan, and control traffic systems.  

                The typical methods were the car-following model, 

cellular automata (CA), and the Social Force (SF) model. 

However, vehicles in these models share the same rules for 

updating their states (position, speed and acceleration), as do 

bicycles and pedestrians. In the last three decades, with the 

development and deployment of intelligent transportation 

systems (ITS) and the wide application of multi core CPUs 

and computer clusters, multi agent system (MAS) modeling 

has become increasingly important in traffic simulations. 

Agents in an MAS are autonomous, collaborative, and 

reactive, as they can communicate, compete, and cooperate 

with each other. Vehicles, bicycles, and pedestrians are 

modeled as different kinds of agents, so critical macroscopic 

traffic phenomena can be observed and analyzed as they 

interact with each other. 

              In recent years, researchers have realized that it is not 

enough to focus on the traffic systems alone to solve traffic 

problems. Some other metropolitan systems, such as the 

logistic, infrastructure, legal and regulatory, weather, and 

environmental subsystems should also be taken into 

consideration. Thus, the Artificial Transportation System 

(ATS) concept was proposed based on the idea of artificial 

societies and agent technologies. Figure 2 shows the 

framework of the ATS. 

 

 Fig-3:  Artificial transportation system (ATS) framework.   

                In addition to vehicles, bicycles, and pedestrians,                    

                an ATS incorporates weather, legal, and other    

                social environments. 

 

6.  INTELLIGENT TRAFFIC CLOUDS 

We propose urban-traffic management systems using 

intelligent traffic clouds to overcome the issues we‘ve 

described so far. With the support of cloud computing 
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technologies, it will go far beyond other multi agent  traffic 

management systems, addressing issues such as infinite 

system scalability, an appropriate agent management scheme, 

reducing the upfront investment and risk for users, and 

minimizing the total cost of ownership. 

6.1 Prototype 

               Urban-traffic management systems based on cloud 

computing have two roles: service provider and customer. All 

the service providers such as the test bed of typical traffic 

scenes, ATS, traffic strategy database, and traffic strategy 

agent database are all veiled in the systems‘ core: intelligent 

traffic clouds. 

 

 

Fig-4: Overview of urban-traffic management systems  

            based on cloud  computing. 

The clouds‘ customers such as the urban-traffic 

management systems and traffic participants exist outside the 

cloud.     

Figure 4 gives an overview of urban traffic 

management systems based on cloud computing. The 

intelligent traffic clouds could provide traffic strategy agents 

and agent-distribution maps to the traffic management 

systems, traffic-strategy performance to the traffic-strategy 

developer, and the state of urban traffic transportation and the 

effect of traffic decisions to the traffic managers. It could also 

deal with different customers‘ requests for services such as 

storage service for traffic data and strategies, mobile traffic-

strategy agents, and so on. With the development of intelligent 

traffic clouds, numerous traffic management systems could 

connect and share the clouds‘ infinite capability, thus saving 

resources. Moreover, new traffic strategies can be transformed 

into mobile agents so such systems can continuously improve 

with the development of transportation science. 

 

7. ARCHITECTURE OF ATS 

According to the basic structure of cloud computing, 

an intelligent traffic clouds have four architecture layers: 

application, platform, unified source, and fabric. Figure 5 

shows the relationship between the layers and the function of 

each layer. 

The application layer contains all applications that 

run in the clouds. It supports applications such as agent 

generation, agent management, agent testing, agent 

optimization, agent oriented task decomposition, and traffic 

decision support. The clouds provide all the services to 

customers through a standard interface. 

 

Fig-5:  Intelligent traffic clouds structure has application,     

            platform, Unified source, and fabric layers. 

 

The platform layer is made of ATS, provided 

platform as a service. This layer contains a population 

synthesizer, weather simulator, path planner, 3D game engine, 

and so on to provide services to upper traffic applications 

and agent development. 

The unified source layer governs the raw hardware 

level resource in the fabric layer to provide infrastructure as a 

service. It uses virtualization technologies such as virtual 

machines to hide the physical characteristics of resources from 
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users to ensure the safety of data and equipment. It also 

provides a unified access interface for the upper and 

reasonable distribute computing resources. All those will help 

solve information silo problems in urban traffic and help fully 

mine useful information in the traffic data. Lastly, the fabric 

layer contains the raw hardware level resources such as 

computing, storage, and network resources. The intelligent 

traffic clouds use these distributed resources to cater the peak 

demand of urban-traffic management systems, support the 

running of agents and ATS test beds, and efficiently store 

traffic strategy agents and their performances. 

 

8. CONCLUSIONS 

Smarter cities will not be fairer cities unless we 

identify and employ technologies for building them that create 

similar openness and accessibility for digital services and 

information. That‘s precisely what we think AOT, ATS and 

the other traffic technologies we have described in this 

paper can achieve the smart cities traffic management system 
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