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ABSTRACT 

Drivers in today's smart cities will find themselves surrounded by a sea of other vehicles throughout 

the morning and afternoon rush hours. This is especially the case in the areas that are concentrated 

with commercial and retail activity. It is possible that negotiating the busiest intersections in today's 

business centres will be quite a challenge for you. This is because both the population and the 

amount of vehicle traffic in history's megacities is growing at an alarming rate. This is not only 

inconvenient because to the delays it produces, but it also poses a danger to human health due to the 

pollution that is generated by the usage of fossil fuels in automobiles. This is because of the fact that 

pollution is caused by the burning of fossil fuels. The requirements of traffic automation are 

currently being met by the construction of intelligent traffic control frameworks in a number of 

forward-thinking cities throughout the world. These frameworks not only protect against the dangers 

listed above, but also meet the requirements of traffic automation. The primary idea is to gather data 

on traffic jams in an efficient manner, then send that data to cars and people via an online traffic 

data network, while also tailoring the method to each individual traffic stream. In this work, we 

describe a new way of monitoring and controlling traffic, one that is capable of sending and 

receiving data swiftly and acting in accordance with the data it receives. The suggested method 

makes use of a mobile office controller to carry out the implementation of a congestion management 

algorithm inside an environment known as a Vehicle Ad hoc Network (VANET). This helps to 

ensure that the flow of traffic within the smart traffic zone is standardised. It reduces the likelihood 

of accidents, ensures the safety of drivers, passengers, and other road users, and provides drivers 

with increased freedom when they are behind the wheel. The Ns2 simulator produced good findings, 

which indicated a stronger possibility for controlling delay and preventing accidents caused by 

severe congestion. 

 

Keywords: Vehicle Adhoc network, Automobiles, Traffic zone, Congestion management algorithm 

INTRODUCTION  

Utilizing the powerful computational of data analytics is necessary to link traffic signals and control 

units to a digital road map of the city that is equipped with GIS. This must be done in order to build 
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an improved traffic management system. The most significant obstacle that needs to be overcome is 

developing precise forecasts of future traffic patterns by using real-time analytics to the data that is 

collected from online traffic. Data analytics technology gather information from the Traffic Control 

System and transfer it to drivers in vehicles using real-time Geographic Information Network (GIS) 

mapping. This information can be beneficial in reducing traffic congestion and is communicated 

through data analytics technology. In addition, fundamental tourist information is displayed in real 

time on giant digital screens that are positioned at the access points of city centres. This information 

includes visiting destinations, available parking space, and distance. When travelling to new 

vacation places, spending less time & expense on gas is one of the most significant advantages. By 

reducing pollution and improving sanitation, major cities have the ability to give their residents with 

the modern, clean lifestyles they have been wishing for. 

 

As VANETs become more of a norm in smart road transport management and control systems, the 

planned transport network has been constructed with them in mind from the beginning of the design 

process. Because of the connectivity that exists between the car and the network infrastructure, 

vehicular ad hoc networks (VANETs) present a potentially useful solution to the problems of traffic 

congestion that plague smart cities. Smart vehicles that are currently in motion have the capability to 

make informed decisions well in ahead of any potential difficulty by predicting the future road 

conditions and information about the path. The use of VANET in smart cities has the potential to 

offer solutions to a wide range of challenges, such as those posed by traffic, accidents, criminal 

activity, parking, and the growth of populations. Cars have been given the status of smart vehicles 

and made accessible via clever traffic systems as a result of the advancement of wireless 

communication and the many uses that it has led to. 

 

There has been a transition away from conventional automated driving and drivers in balance in 

favour of smart drivers, who are fitted with the information and technology to obtain and understand 

the complex signals televised by traffic officials. This shift has resulted in an increase in the number 

of accidents that involve traditional driving schemes and drivers. With the use of VANETs, 

automobiles and the systems that govern traffic can communicate with one another without the need 

for a physical link or wireless media. According to the ideas presented in this article, congestion in 

smart cities can be alleviated by the implementation of mobile agents that do dynamic data analytics 

within the context of a virtual autonomous system (VANET). 

 

Mobile nodes are the best option for compatibility across a wide range of hardware and software 

components, including operating systems, controllers, and peripherals. They can be easily integrated 

into any application because of their independence and versatility in terms of how they are carried 

out. Mobile agents are frequently utilised in sql database, digital signature apps, and on-demand 

internet applications. This is a regular and accepted practise. The amount of work that can be 

completed by mobile agent-based apps is heavily dependent on the difficulty of the task being 

carried out by the agent. It can be difficult to select a scripting language that can be easily deployed 

for communication across multiple platforms. The proposed application makes use of a mobile user 

in order to construct a congestion control mechanism for an automated controlling traffic system in 

the context of a smart city. This algorithm is designed to manage traffic flow more efficiently. 
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LITERATURE SURVEY 
Using cloud computing and big data analytics, Jawalebh et al. (2016) present a cloudlet-based 

mobile cloud-computing architecture as well as a healthcare application that takes advantage of both 

of these technologies. Both Hama's network package and Apache Giraph were put through a head-

to-head test with the help of the PageRank algorithm. 

 

Siddique et al. (2016) propose a new approach for cluster formation of electricity consumption 

behaviour in order to achieve the typical dynamics of consumption habits; the Markov model is used 

to simulate the dynamic electricity consumption, and a training set has been developed over the fast 

search and find of density peaks. In order to derive the typical dynamics of spending habits, 

Siddique et al. (2016) introduce a new approach for clustering of electricity usage behaviour 

(CFSFDP). In this article, we will outline a strategy for scheduling big data activities that span many 

clouds. We will refer to this method as multi clouds partial critical pathways with pretreatment 

(MCPCPP). In order to cut down on the amount of time and labour needed to finish a workflow, this 

algorithm makes use of the idea of partial critical routes.  fiber-optic sensor based, sequential-

learning-algorithm-owered smart pipeline monitoring system is proposed by Wang et al. (2016). 

This system, along with a hierarchical distributed Fog Computing architecture, is intended to help 

the inclusion of a large number of connectivity components and services in future smart cities. Lin 

et al. have proposed a joint virtual machine migration model that is based on Ant Colony 

Optimization (ACO) in order to solve the problem of virtual machine migration in a heterogeneous 

MCC-based smart healthcare delivery system that is functioning in a smart city environment (2016). 

This system takes into account the mobility of users as well as the dynamic nature of the resources 

provided by cloud-based virtual machines (VM). The incorporation of cutting-edge modes of public 

transportation is an essential component of any smart city. Because reaching the objective of a smart 

transportation system requires connecting cellphones to smart traffic lights, it is essential to have a 

solid understanding of the ways in which analytics can be applied to the construction of a smart 

transportation system. The number of vehicles that pass through a specific region has a significant 

impact not only on the viability of traffic management systems but also on the efficacy of the 

protocol stack used in VANET. According to the findings of the study that was carried out by Tang 

et al. (2017), the most important factor in enhancing the telecast achievement of 802.11p for 

VANETs is ensuring that modern mathematical models are accurate to the extent that they take into 

account the particulars of inter-vehicular communication. The analysis, in essence, illustrates the 

feasibility of the supplied technique when used in conjunction with the developed model, as well as 

the feasibility of the VANET methods when used in combination with a practical road system 

architecture. 

 

PROPOSED METHODOLOGY 
In this article, we provide a plan for smart traffic control, as seen in fig. 3. The STMS traffic control 

system is at the heart of the proposed architecture, with supplementary modules for video control, 

TCS, SCCS, and ancillary hardware. When traffic volumes are high, the Traffic Control System 

steps in to safeguard the well-being of everyone on the road. When the number of vehicles on a 

certain roadway exceeds a predetermined limit, the STMS system sends an alarm to the traffic 

control centre, indicating that the roadway is at capacity, and prevents any additional vehicles from 

accessing the roadway via video surveillance. 
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The functional components and regulating mechanism of the proposed system are shown in a high-

level block diagram in Fig.1. By guiding succeeding vehicles down an alternative path, traffic 

congestion could be reduced. This traffic control system assures consistent transmission and contact 

by sending and receiving signals at just the proper times. Smart peripheral devices ensure the proper 

configuration of input sensors and output actuators in order to collect and detect events and send the 

response and essential information to control points. To capture as many events as feasible, this 

module also requires the installation of CCTV cameras at busy intersections. 

 

 
Fig 1: Block diagram of proposed model 

 

As can be seen in figure 3, we present a strategy for intelligently controlling traffic here in this post. 

The suggested architecture revolves around the STMS traffic control system as its central 

component, with auxiliary modules for video control, TCS, SCCS, and ancillary equipment. When 

there is a significant increase in the volume of traffic, the Traffic Control System takes over to 

ensure the safety of everyone who is on the road. When the number of vehicles on a particular 

roadway reaches a limit that was set beforehand, the STMS system sends an alert system to the 

traffic control centre, implying that the roadway has reached its capacity, and it precludes any 

additional vehicles from trying to access the roadway using video surveillance. This occurs when 

the number of vehicles on the roadway exceeds the limit. 

 

In Figure 1, which is a high-level block diagram, the functional components and controlling 

mechanism of the system that is being presented are depicted. It may be possible to alleviate traffic 

congestion if succeeding vehicles are directed down an other route. By transmitting and receiving 
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signals at precisely the right times, this technique for controlling traffic ensures that transmission 

and interaction are maintained consistently. Smart peripheral devices are responsible for ensuring 

that the correct setup of input sensors and output actuators is in place. This enables these devices to 

collect and detect events, as well as transmit the response and any other pertinent information to 

control points. Installing closed-circuit television cameras at major intersections is another 

requirement of this module. These cameras' primary purpose is to record as many incidents as is 

practically possible. The proposed system puts into action a dynamic mobile agent by making use of 

powerful data analytics. This allows the agent to effectively traverse a crowded scenario and take 

leadership of the situation. Please follow this established procedure in order to avoid any more 

delays. 

 

The overall number of vehicles will be transmitted to the primary server by the traffic signal sensor 

device, and it will begin with the amount of vehicles that have gone through, crossed, or are 

awaiting for a specific type of vehicle during a given time interval. The previously described real-

time sensor information is transferred to the data analysis engine at the STMS deserved control 

scheme through the mobile agent. This system is coupled to the Dataset of the roadways. 

 

When the volume of traffic reaches an unfavourable level, the analytic tools engine sends a message 

to all of the agent desktops at the air traffic control through the mobile agent service, advising them 

that the following group of passengers on two- and four-wheeler vehicles should take a different 

route. 

 

the transport computer controllers get another request to the server when the amount of congestion 

drops below a certain level. This makes it possible to handle the vehicle system in a more effective 

manner. 

 

RESULTS AND DISCUSSION 

The expected flow of traffic has been modelled with the help of the ns2 simulation programme. As a 

result of the mobility of the nodes that make up a VANET, it is possible for these nodes to monitor 

traffic, control the speeds at which vehicles travel, and evaluate other elements of congestion. The 

vehicles that are part of a VANET function as mobile terminals, and they can drive to any location 

within the VANET's region of coverage. It's possible for each individual mobile station to have its 

own one-of-a-kind set of communication options. Both vehicle-to-vehicle and vehicle-to-

infrastructure communication are possible through the usage of the VANET nodes, which can be 

used in either situation (V2I). In our simulations, we employ a technology called vehicle-to-

infrastructure (V2I), in which driving automobiles collect and transmit from roadside different 

sensors via network routing devices. This method was inspired by real-world applications. The 

simulation of a VANET scenario that is closer to reality is now possible thanks to the incorporation 

of the SUMO and MOVE tool into ns2. 

 

With the assistance of the network simulator programme, prospective traffics have been modelled 

and simulated. As a result of the mobility afforded to VANET nodes, it is possible for these nodes to 

monitor traffic, regulate speeds, and assess other elements of congestion. Vehicles that are part of a 

VANET can function as mobile stations, allowing them to be situated virtually anywhere within the 
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network's service area. There is the potential for a great deal of variability in the specific designs 

that mobile stations' networks can take. The nodes that make up a VANET have the capability of 

facilitating communication between vehicles as well as between vehicles and infrastructure (V2I). In 

our simulations, we use a method known as vehicle-to-infrastructure (V2I), which allows moving 

vehicles to interact with static sensor units further along road by transmitting and receiving 

information over network routers. This is done in a similar fashion as the real-world situation. ns2 

now has the ability, as a result of the inclusion of the SUMO and MOVE tool, to simulate a more 

accurate representation of a VANET environment. 

 
Fig 2: Our traffic model predicts delays in three scenarios. 

 

 
Fig 3: presents a study of waiting times in the three examples given. 
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After running the simulation under three different traffic scenarios with varying numbers of cars, the 

results are identified by reading the collected data, which includes the simulation's output data. This 

is done after the experiment has been run. The data were cultivated in the appropriate manner with 

the use of awk scripts. To be more specific, No STMS refers to the current state of traffic in which 

there is no automated software being utilised. When we choose with Option 2, we get both the 

STMS and the Route Divert options. In this example, the driver is required to perform a U-turn at 

signaling point SP1.1 in accordance with Section 3.5. Scenario 3 includes a motorist who is stuck in 

heavy traffic and who makes the decision to sort it out by stopping the car and utilising the STOP 

and WAIT capabilities of the STMS. This scenario takes place in the city. Fig. As can be seen in 

Figure 2, we tested our proposed traffic model by simulating three distinct traffic patterns and 

observing the resulting delays. In STMS with route divert option, delay is minimal since no time has 

been spent waiting, and the minimal postponement took place due to the time for having to decide 

the choice to be chosen at signal point SP1.1 and re-routing the vehicle orientation in alternate way. 

Figure 3 depicts an examination of the amount of time that was spent waiting in each of the 

aforementioned three scenarios. The average amount of time spent waiting is plotted along the y-

axis, while the total distance moved by the cars is shown along the x-axis. As congestion becomes 

more severe, the amount of time that customers have to wait on average will grow. 

 

CONCLUSION 
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More and better employment opportunities are becoming available as new types of technology, 

sector, and education continue to proliferate. Additionally, scientific and educational pursuits are 

expanding all over a broad geographical and disciplinary spectrum in economically dynamic cities 

that are rapidly expanding. People living in regions of the world with high population densities are 

just as alert to shifts in their life style spurred on by advancements in the field of services and 

applications as people living in less populated places. As a consequence of this, the majority of 

urban areas are in the process of transforming into what is known as a "smart city" at the present 

time. This is being accomplished through the wider adoption of automation systems among all 

applicable municipal institutional, commercial, and capital management. This article proposes a 

state-of-the-art traffic control system that is based on connected car technology and is configured as 

a VANET. It takes an integrated approach to resolving general congested roads concerns in a high-

volume traffic gateway, also with end goal of developing a new transportation system for vehicles 

that can be used in smart cities. The suggested approach integrates a variety of module, including 

surveillance cameras, a smart traffic control system, a signaling system, and tech gadgets. These 

modules are all designed to improve the road network as a whole, and the technique as a whole is 

incorporated into the method. It achieves superior results in models of traffic congestion since this 

involves use of cutting-edge technologies such as autonomous vehicles, mobile agents, and 

analytical tools for large amounts of data. 
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