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Abstract. This paper presents a procedure for developing a web-based traffic 
information system for Sharjah, United Arab Emirates. The system provides 
expected travel time and distance between an origin and a destination within, 
which are calculated based on the shortest path. The input data to the system 
includes the road network characteristics data, which are provided via a database 
that is hosted on a server and SMS messages that provide the current traffic status 
in real-time. The real-time travel time data communication component depends 
primarily on a GSM wireless communication component. 

1. Introduction 
With the recent advances in Internet conductivity and wide spread GSM networks, more 
innovative ideas for solving traffic problems became viable options. Among the promising 
solutions for traffic problems in congested cities are the online GSM-based traffic 
information systems that remotely monitor the traffic flow and transmit SMS messages to a 
web server, where the incoming data is analyzed, modeled, and published on the Web. An 
SMS message can be sent to a group of subscribes to avoid the congested intersections and 
roundabouts. 

Sharjah, a city in the United Arab Emirates, is a fast growing city and there are major 
traffic problems in the city that needs to be addressed. The provision of traffic information 
(congestion levels, expected travel time, etc.) data to users is not available in any format. 
These traffic information systems have been developed for many cities around the world 
([1] and [2]). 

In this paper, a web-based system for Sharjah is developed. The system is named AUS-
SMART Information (American University of Sharjah System for Managing Advanced 
Road and Traffic Information). 
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2. Methodology 
The main concept for the AUS-SMART-Information is depicted in Figure 1. The system is 
designed as a web-based real-time system, where there is a set of GSM-Traffic detectors 
covering all links in the portion of the city road network that will be covered by the system. 
These detectors determine the number of vehicles passing through each link during a pre-
specified time period (0.5 to 5 minutes). The counts are then passed to a processing unit via 
an SMS message. These volumes, along with the available information on the road network 
(link length, speed limit, number of lanes, …) and the signal control data (type of control, 
green time splits, maximum and minimum green times (if any), yellow times, all-red time, 
phase sequencing, …) are used to estimate the travel times on every link. The Web-Based 
system will utilize these travel times to determine the shortest path between an origin and 
destination whenever requested by a user. The users will use these routes and drive on them 
in the real-life network, which will result in changes in the traffic volumes on the network. 
These changes are tracked by the GSM-traffic detectors, and passed again to the system.  

Figure 1. The General Concept of the Proposed System 

3. Developing The Web-Based System  
The web-based system has been developed with a built in shortest path algorithm, which 
applies the well known Dijstra shortest path algorithm [3]. The algorithm finds the shortest 
path from a source node to all other nodes in a network with nonnegative arc costs (which 
applies to road networks, as the costs are travel times) [4]. To illustrate the logic for this 
algorithm, the following terms are defined: 

• N= the set of nodes in the network 
• A(i)= the set of arcs starting at node i. 
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• s= the source node (origin) 
• Label of node i= travel time (cost) from node s to i. 
• T= the set of nodes that are temporarily labeled 
• P= the set of nodes that are permanently labeled  
• C(i)= the cost of reaching point i (i.e. the travel time from s to i). 
• Pred(i)= the predecessor of i. (the node before i in the path) 
• cij= cost for arc (i,j) 

The Dijstra Algorithm can be explained as follows: 
begin 

  P=∅; T=N; 
  C(i)=∞; for each node i∈Ν; 
  C(s)=0 and Pred(s)=0; 
  while |P|<N do 
  begin 
   let i∈T be a node for which C(i)=min{C(j): j∈T}; 
   P= P ∪{i}; 
   T = T – {i}; 
   for each (i,j)∈A(i) do 
    if C(j)> C(i)+cij then C(j)=C(i)+cij and Pred(j)=i; 
  end; 
 end; 

The algorithm has implemented in a computer program that can be activated from the 
AUS-SMART main page.  

4. Implementation 
A copy of the Sharjah city network has been digitized and shown on the main page for the 
AUS-SMART-information, as illustrated in Figure 2. The user is required to select an 
origin node and a destination node, then the user should click “start”. The system will 
activate the shortest path calculation module and determines the shortest path, the estimated 
travel time, and the total distance for the trip. 

The current implementation is based on fixed travel times on each link. The system is 
currently under more development to utilize real time data and update the travel times 
according to the data received from the GSM-traffic detectors. 



A web-based traffic information system using wireless communication… 635 

Figure 2. The main page of AUS-SMART 

Figure 3. AUS-SMART outcome page 
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5. Conclusions and Future Work 
The system presented in this paper will be of a great assist to many individuals and 
agencies, such as: 

• Emergency Vehicles (Police, Ambulance, Fire Trucks, …) that can be informed of 
the congestion locations to avoid them 

• Residents of the city, who are daily commuters  
• Taxi companies 
• Tourism Authorities 
However, the system is still in its first step and it will need a lot of effort and resources 

to be fully developed. In order to achieve the maximum benefits out of this system, the 
following should be provided: 

• Enough support to manufacture/order the GSM-traffic counters 
• Detailed data regarding the signal control system in Sharjah 
• Financial support to be able to provide the resources needed for communication 

between the GSM-traffic counters and the data processing module. 
Also, on the research side, the following points needs to be addressed: 
• What is the percentage of users who may follow the suggested path and the effect 

of those who are not following the information on the road system performance. 
• The robustness of the estimated travel times from the traffic analysis module.  

References  
[1] Lim Tai Ching; H.K. Garg,.; Designing SMS applications for public transport service 

system in Singapore; 2002. ICCS 2002. The 8th International Conference on 
Communication Systems, Volume: 2 , Pages: 706 –710 

[2] Laoufi, M.; Heddebaut, M.; Cuvelier, M.; Rioult, J.; Rouvaen, J.M.; Positioning 
emergency calls along roads and motorways using a GSM dedicated cellular radio 
network; Vehicular Technology Conference, 2000. IEEE VTS-Fall VTC 2000. 52nd, 
Vol. 5 , pp: 2039 –2046. 

[3] E. Dijstra, A Note on two Problems in Connection with Graphs. Numerical 
Mathematics Journal, Vol. 1 (1959), pp. 269-271  

[4] R. Ahuja, T Magnanti, and J, Orlin; Network Flows, prentice Hall, 1993, ISBN: 
013617549-X.  


