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Abstract 
 

The growing population density in cities requires real-time infrastructure. 

Road sensors can be used to obtain global traffic information. Billions of 

devices connected to embedded systems. These devices generate a huge 

volume of data. The transportation system plays an important key role in the 

development of any city. Intelligent transport offers many benefits such as 

pollution reduction, congestion-free traffic and intelligent parking. Users can 

get destination details based on current traffic intensity and average vehicle 

velocity. In intelligent transport, GPRS, vehicle sensors, and sensors placed 

on the vehicle provide us with traffic information. Road sensors are deployed 

at each road intersection to calculate traffic information for all on-road 

vehicles, which includes vehicle numbers and Peak speed of cars. Internet is 

needed to link information. This article aims to achieve better performance 

using fuzzy approximate set theory and the deep convolutional neural 

network for data fusion. The data aggregation proposed for the traffic 

information system (DATIS) is evaluated according to the notification rate. 

Notification time, number of messages generated and average deviation.  
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1 Introduction 

 
A traffic management system can be used to reduce road traffic 

congestion, reduce the travel time for users and improve the response time. 

Data sensing and gathering unit measures the different traffic parameters such 

as volume ,speed and density of vehicles. Data collected from the sensors and 

camera are fused and aggregated to extract useful  traffic  information. The 

proposed traffic management system is used to reduce the traffic congestion, 

accidents and pollution. The energy consumption also automatically reduced 

when reduce the congestion. 

Transportation plays an essential role with citizen’s day today life in a 

city. Public and private transportation is main mode of commuting in most of 

the cities. Some big and large cities have the metro and the local rail network 

as basic mode of transport. As rapid growth of population, the number of 

vehicles increase, which can cause the traffic congestion. It is not only an 

inconvenience caused for commuters but also increases the fuel consumption, 

time consumption, and accident and air pollution. Smart solutions can provide 

the safe and efficient transportation. Internet of Things (IoT) helps to avoid 

this congestion problem by traffic controlling systems which can also give 

priority to emergency vehicle. 

This can be done using smart sensors which will collect the real time data 

and send to the corresponding authorities. This traffic management will 

benefit the people whoever lives in a city and commuting within the city. This 

smart traffic will make the city more safer place. Control room can use the 

current information of traffic with the help of Intelligent Transportation 

System.    

The increasing population size has increased the number of vehicles on 

the road, which poses many challenges in traffic management. In order to 

solve a congestion problem, it is necessary to understand and analyze the 

different types of congestion. The energy consumed by public transport and 

personal vehicles is the main pollution factor. Solutions compatible with IoT 

can be applied to energy management, such as traffic management, 

congestion control and intelligent parking. This will reduce energy 

consumption .The objective of the proposed work is to sense the road 

conditions ,traffic volume and amount of congestion during disaster time. 

Cloud computing can be applied to process the large volume of traffic 

information and provide the safety and least congested routes during disaster 

time. The proposed transport system consists of the following phases such as 

 Data sensing and gathering 

 Data Aggregation 

 Data exploitation 

 Delivery of services and alerts  
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The sensing and gathering of transport information is based on tiny 

sensor nodes. These sensors measure the traffic speed, traffic volume, noise 

and air pollution. The traffic and road condition are maintained by using Road 

Side Unit. RSU made up of different types of sensors such as induction loop 

sensors ,weather sensors and RFID tag. User positions are reported 

periodically and are used to determine the vehicle's position the passenger is 

actually traveling on. In emergency situation, the proposed system obtains the 

real-time data from an intelligent transportation system (ITS) and computes 

routes for evacuees, giving priority to emergency vehicles such as police cars 

and ambulances. The vehicular cloud is formed from the group of vehicles 

that share the resources. Each vehicle can utilize the services of vehicular 

cloud. The internet cloud consists of group of aggreagated servers that are 

responsible for managing the vehicular cloud. 

 There is a need to design a data aggregation technique for 

minimizing the redundancy and correlation of transmitted information. The 

proposed smart transport should enable the aggregation of information from 

the heterogeneous resources. The common data format is based on traffic 

management data dictionary standard. By using fuzzy rough set theory to fuse 

the heterogeneous information and also reduce the redundant information.  

 

2 Related Works 

 
 The existing traffic management system is a single functioned which uses 

backward methodology and lacking in integration.  

The data acquired from different regions at different depths are not in uniform 

standard. The administrative officers examine and approve it without the 

proper supervision and evaluation. Fig.1 shows the various scenarios involved 

in the traffic management system. 

Some of the existing traffic management systems implemented in the 

most traffic affected urban cities such as Los Angeles and Amsterdam.  

In [1],managed the traffic load, Los Angeles uses a system with Big Data. 

The sensors placed at different intervals in roads, collect the real time traffic 

flow data to centralized unit through fibre optic cables. The system analyses 

the data and makes the decision to adapt to the changes in traffic. It 

automatically adjusts the delay time to change the traffic signal light. Thereby 

the city has slightly improved the traffic flow by the smart traffic light.  

In [2],The Amsterdam city uses Traffic Link system which is connected 

with system of national government. So both the centres can actively see and 

manage the traffic flow by having data on just one screen. This intelligent 

traffic management system can help the city to have the digital road manager 

in future and optimizes the flow of traffic in whole area.  
 

 

 

 

 

 



                                                                                                                  
 

 

In ref [3] proposed the road model for congestion control . This 

convenient data is valuable for accepting choice as per the communicated 

message. The speed of the vehicle diminishing to zero as the Algorithm is 

connected subsequently we control and identify the activity clog, just a single 

message is communicated by the vehicle which lessens the overhead on the 

system enhancing transfer speed use, which demonstrates the viability of the 

framework thus it is an astute framework to recognize and control the activity 

clog. In ref [4] proposed Geo Broadcasting. In this communication algorithm 

data won’t be processed periodically, whenever there is an event occurs then 

the data will be transmitted to all the vehicles whichever is in that specified 

range. So this communication algorithm provides prior information about the 

road status, proper decision can be taken based on the information.  

In ref [5] survey of Traffic Management Systems (TMS) has been done. 

This survey gives the summary of different phases of TMS, main challenges, 

disadvantages with existing systems, and how efficiently use the Traffic 

Management Systems in future smart cities are explained. In ref [6] describes 

the traffic congestion at tollgate, due to tollgate payment also there is a traffic 

congestion occurs. This paper proposed the Automatic Vehicle Identification 

Systems (AVIS), this AVI identify the vehicle when it pass through the toll 

gate. Vehicle need not to be in the tollgate to pay the fee, amount to be paid 

for toll will be detected automatically from the vehicle owners account or any 

other mode of transfer depends on the database information. 

In ref[7] Intelligent Transport Systems(ITS) research challenges and how 

much secure and safe enough to develop is described. Architecture of 

Intelligent Transport systems also explained. 

In ref [8] this article has proposed an adaptive model for controlling 

weight congestion in a vehicle transport network. In this article, they built an 

operator-based model that captured the non-linear feedback between the 

vehicle's routing behavior and the state of road congestion. In ref [9], they 

proposed the for vehicle and highway applications using computer vision. 

They described the framework for traffic adversary system to increase the 

safety in traffic applications. In ref [10] , authors described about the 

manufacturing of ceramic cell to determine the reduction in the inclusion 

falls.  

In ref [11] the knowledge base of the knowledge representation and 

reasoning system can simultaneously be considered to be based on logic, 

framework and graphics. We present a method to naturally extend this triple 

view to methods of visual interaction with the knowledge base in the context 

of SNePS 3 and its new user interface. 
In ref [12] this article describes a methodology for incorporating human 

observations into a hard and soft information fusion process for the analysis 

of counterinsurgency intelligence. The objective of integrating human 

observations into the information fusion process is important because it 

extends the ability of fusion algorithms to combine and merge disparate 

information by allowing information collected from intangible data sources  
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(e.g. , human observations) to be included in the process as well as 

information collected from hard data sources (e.g. radar sensors). 

[13][14][15][16] described about different IoT applications. Fault node 
detection behavior is described by indira et al [17].  Predictive parking with 

machine learning algorithm for optimum parking availability [18]. 

 
3 Proposed System 

 
The framework proposed consists of three separate phases such as data 

sensing and collection , data fusion and aggregation, and data extraction. 

Traffic flow information is obtained from various tools in the data sensing 

and gathering process. Sensors are placed on vehicles, at the road side and 

under the road to sense the data. Sensors are used for measuring vehicle’s 

speed, traffic volume and other environment parameters. In the data fusion 

phase , data gathered from heterogeneous sources is aggregated in real time. 

For long periods of time, the data will be stored to perform statistical analysis 

that can be used to upgrade the transport network. After performing the 

fusion and aggregation of collected data, the proposed system used to find 

the shortest route, early traffic prediction and smart parking management 

systems.  Traffic forecasting is based on historical traffic data, feeds from 

social media and feeds for traffic in real time. The prediction is based on 

sensor data, video surveillance cameras and data collected from GPS data. A 

route planning algorithm is used to identify the best route assigned to each 

vehicle, based on road and traffic changes. There are a large number of 

traffic monitoring systems utilized. Real-time data is collected from the 

heterogeneous environment. After receiving the information, the proposed 

system applies cleaning and verification techniques to identify incorrect and 

inaccurate data. Counting, speed and density of traffic are three important 

measures of traffic. Speed and density does not affect the prediction 

performance. Probabilistic Fuzzy rough set theory is applied to combine 

various knowledge on traffic feeds. It can be used to reduce the redundant 

information.  Fig 1 shows the data aggregation. 

Let   〈         〉                    (1) 

Probability of fuzzy event is defined as follows 

 ( )  ∑  (  ) (  )
 
                   (2) 

Our proposed work mainly concentrate on reformulate the multivariate 

multisensory system as a single rate multisensory system. A dynamic 

systems with N sensor systems is described as given below: 

 (     )   (   ) (   )   (   )     (3) 

 (   )   (   ) (   )   (   )                      (4) 

Where N is Highest sensor system sampling rate, 

             X(N,k) is state variable at k-th time stamp at time scale N 

              A(N,k) is the state variable at k-th time step at time scale i 

 

 

 



                                                                                                                  
 

 

 

                

                 
 

Figure 1 Data Aggregation 

 

The sampling rates of the sensor systems are described as follows: 

    
    

  
     i £ [1,  N-1]                                          (5) 

The approximate state of at time scale k as an average of the state at highest 

time scale. 

 (   )  
 

  
 ∑  (     
    
     )                       (6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Data Fusion 
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Data fusion is explained in fig 2. Kalman filters are used to estimate the 

scale of each individual sensor system. Neural network is used to fuse 

estimates of the state from various sensors. Deep Neural Convolutionary 

Networks(DCNN) is used for fusion. DCNN is composed of three layers, 

such as convolution layers, pooling layers and a fully connected layer. It can 

fuse input data and extract functionality in the lower layers. These filters 

convolute the input data and produce output data. Every filter shared the 

same weight parameters for all input data.  
   

 

4 Performance Analysis 
 

The proposed aggregation scheme is compared with existing methods. 

VANET simulator is used in this application the simulation time used for 

each round is 140 seconds and the number of vehicles ranged from 50-150. 

The following metrics are used for measuring the performance of proposed 

work. Notification rate tests the percentage of vehicles that received some 

information regarding a specific segment. The simulation parameters are 

given in table 1 

 

Table 1 Parameters 

 

 

 

 

 

 

 

 

 

 

The following measures are used for performance evaluation. The 

notification rate represents the number of vehicles that have received 

information relating to the number of vehicles in a particular segment. 

Number of messages generated, measured by the total number of messages 

generated by the aggregation. The notification time is measured by the 

vehicle receiving information. Fig 3 shows the analysis of number of 

generated messages. 

 

 

Parameter Value 

Bandwidth 10 MHZ 

Transfer Rate 6 Mbps 

No of Vehicles 50,100 

Speed 60 Km/h 

Buffer Size Infinite 

Record Expiration 

Time 

120 seconds 

Simulation Time 120 seconds 



                                                                                                                  
 

 

 

 

 

 

 

 

 
 

Figure 3 No of generated Messages 

 

 
 

Figure 4 Notification Rate 
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Figure 5 Notification Analysis 

 

Fig 4 and 5 shows the notification rate and analysis of vehicles. Mean 

deviation determined by difference between the values produced through 

aggregation scheme and the expected value obtained through vehicle details. 

Mean deviation calculates the difference between the value that the 

aggregation scheme produces and the predicted value that the vehicles 

produce. Table 2 provides  Mean and Maximum Deviation of proposed and 

existing work. 

Table 2  Mean and Maximum Deviation 

 

 Mean 

Deviation(kM/h) 

Maximum Deviation 

(kM/h) 

50 100 50 100 

DATIS 4.08 3.1 20.3 5.6 

SOTIS 4.5 4.6 22 6.7 

Random 

Wait 

Time 

5.1 4.2 23 7.8 

 
 
5 Conclusion 

 
In this work, we proposed DATIS, a new enhanced approach for 

aggregation and data fusion.  The proposed smart transport should enable the 

aggregation of information from the heterogeneous resources. The common  
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data format is based on traffic management data dictionary standard. By 

using fuzzy rough set theory to fuse the heterogeneous information and also 

reduce the redundant information. The results ensure that the DATIS become 

its significant uses for traffic information system. We intend to evaluate the 

performance of DATIS in specific applications such as congestion control 

and smart parking 

. 
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