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Abstract— Autonomous vehicle traffic information systems 

are a relevant topic for next-generation traffic information 

Systems, as the existing centralized traffic information 

systems involve a large initial investment and high operating 

costs. Vehicle traffic information systems suffer from many 

problems such as the need to communicate large amounts of 

data, requiring a longer time for road network coverage, 

unsteady transmission, and the need for an automatic 

generation and update method for road network congestion 

information in a large-scale urban road network. To 

overcome these problems, here proposes an intelligent 

vehicular traffic information system (IVTIS) based on a 

vehicular ad hoc network (VANET). This system employs a 

local road network and rapid dissemination model (IVTIS-

LNFRN) of congestion information based on link nodes for a 

large-scale urban road network, and it constructs the 

corresponding system models. We then use traffic simulation 

software to evaluate the feasibility of the IVTIS. Then 

analyze the dissemination effect of different traffic inflow 

volumes, information packet loss rates, and different rates of 

IVTIS vehicles. 
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I. INTRODUCTION 

VANETs (vehicular ad hoc networks) are emerging as a new 

network environment for intelligent transportation systems. 

Centralized traffic information systems have emerged as one 

of the promising solutions to the increasingly serious problem 

of urban traffic congestion. Vehicular ad hoc network 

(VANET) is a representative car-to-car communication mode 

for information dissemination. From studies it is shown that 

the information collection and transmission approaches for 

segment-oriented data abstraction and dissemination 

(SODAD) based on wide-area wireless communication, and 

derived conclusions applicable only to low penetration rates 

(2%–3%) through traffic simulations. Due to the complex 

road network structure, existence of surrounding buildings 

and other obstacles, different vehicle flowing directions, 

vehicle flowing density there causes packet loss 

The present study focuses on VANET-based 

intelligent vehicular traffic information system and 

introduces IVTIS-LNFRN model which can adds some link 

nodes in a local road network to rapidly spread information 

over a large-scale city road network. 

II. PROPOSED SYSTEM 

VANETs are special case of MANETs. The difference as 

compared with MANETS, in VANETs: 

 Components building the network are vehicles. 

 Restricted mobility constraints. 

 Extremely high mobility and time-varying vehicle traffic 

density. 

 Most of the vehicles provide sufficient computational 

and power resources, thus eliminating the need for 

introducing complicated energy aware algorithms. 

 Vehicles will not be affected by the addition of extra 

weight for antennas and additional hardware. 

In VANET there are several interesting issues with 

regard to Media access control (MAC), Mobility 

management, Data aggregation, Data validation, Data 

dissemination, Routing, Network congestion. 

In our proposed model IVTIS can automatically 

collect and broadcast traffic congestion information from and 

to the entire road network. 

The vehicle information terminal includes a GPS 

unit, communication unit, CPU, displays, and other hardware 

components. The software includes six functional modules: 

1) Information collection module 

2) Information fusion processing module 

3) Information dissemination module 

4) Congestion information generation and updating module 

5) Receive-and-send parallel communication module 

6) Information display module 

 
Fig. 1: Schematic illustration of VANET-based IVTIS 

Information collection module uses GPS and road 

GIS to dynamically acquire the original road collection 

information of the vehicle itself. Simplified congestion 

information of the road section on which the vehicle is 

driving is obtained by the partial processing of original 

information done in the information fusion processing 

module. Information dissemination module releases or 

diffuses original information, simplified congestion 

information, and latest congestion information of the road 

network. The cars use the simplified congestion information 

collected and fused by themselves and receive information 

released or broadcasted by other cars to generate their own 

congestion information of the road network and conduct real-

time updating at congestion information generation and 

updating module. Receive-and-send parallel communication 
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module enables rapid exchange of traffic information among 

vehicles by  receiving and releasing original information and 

congestion information of the road network based on the 

VANET broadcast protocol.  Finally the information 

display module displays the degree of congestion on in-

vehicle GIS maps in different colors to provide a real-time 

reference for drivers. 

To increase the dissemination speed and its relative 

stability of congestion information in a large-scale road 

network and enhance the real-time nature of information 

dissemination, here propose that the large-scale road network 

should be divided into several local road networks. The 

corresponding fixed IVTIS nodes should be located at the 

center of the local road networks to allow congestion 

information to spread among the link nodes in the local road 

networks. It will ensure that the congestion information 

autonomously collected and broadcasted in a certain local 

road network rapidly spread across the road networks, thus 

covering the entire urban road network. 

III. CONCLUSION AND FUTURE SCOPE 

In this paper, we propose an IVTIS model which can 

autonomously collect and disseminate congestion 

information in urban road networks. We analyzed the 

influence of the vehicle inflow volume, IVTIS vehicle rate, 

and packet loss rate on the dissemination of congestion 

information in the road network. Accordingly, we have 

proposed a link-node-based IVTIS-LNFRN model that is 

suitable for application to large-scale urban road networks. 

The disadvantage of this proposed model is that it 

did not consider about the routing selection and the 

information loss. In future research, we introduce the concept 

of usage of software agents for information dissemination in 

VANETs and exploit the features of software agents to 

overcome the limitations of VANET. 
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