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Abstract 

As we all know traffic on the roads is one of the major problems which almost every country is 
facing today in the world. To obtain an optimal route between source and destination is the 
problem proposed in this paper. The minimal spanning tree algorithms are analyzed by taking the 

road network as a connected weighted graph. The weights of the edges is decided by a factor 
introduced here ‘Traffic Density’. It is estimated byvehicle classification, physical size of 

roadand speed limit. We can achieve traffic density estimation and vehicle classificatio n using 
android based data collection and analysis.Further analysis is done in order to obtain the useful 
information for traffic management such as real time traffic density and number of vehicles and 

their types, passing these roads. This paper is concluded by stating its advantages as well as 
assumptions and limitations. 

 
Introduction 

The problem of traffic congestion is as old as the Roman era. The traffic during ancient time was 
due to horse and bullock carts. The concept of traffic management interested many significant 
personalities including Leonardo Da Vinci. With the invention of automobiles the problem of 

congestion increased many folds.  Often termed as a by-product of the city life, traffic congestion 
results in huge losses all around the globe. A major reason for traffic congestion is poorly 

designed road network as is seen in India. 
So far, algorithms have been proposed to find the shortest path between source and destination. 
These are based on shortest-path algorithms like Dijkstra’s shortest path algorithm that take only 

the distance between the source and destination into consideration. Moreover, the shortest path 
found by these algorithms may involve moving from highways to minor roads and back. Another 

problem which arises with these algorithms is that they don’t consider traffic congestion on the 
roads. 
Traffic congestion is measured in the form of traffic density. Traffic density is defined as the 

number of vehicles occupying a mile or a kilometer of road space. Traffic density can be 
calculated by various approaches involving image processing techniques such as video 

monitoring. Recent developments have exhausted traffic density by artificial intelligence, using 
neural networks etc. that help in determining dynamic traffic density. Besides these approaches, 
some research has also been done for vehicle type identification. But these methods have a lot of 

disadvantages. The cost of implementation is very high for the surveillance cameras. Moreover, 
in almost every method, continuous manual surveillance is required. These methods have been 

error-prone and therefore are highly unreliable. 
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Proposed Method 

We consider a graph G= {V, E} between source, S and the destination D. V represents the vertex 

set including S and D. The graph is constructed as follows:-  

 A new vertex is added on the route between S and D when an intersection of two or more routes 

is found. 

 The edge set E contains the routes between different nodes in the vertex set V.  

 The edges are assigned weights by taking both a.) Distance between the nodes of the edges, b.) 
The traffic density on that route.  

The traffic density (T) depends on following factors:-  
1. Number of vehicles (T α n, n-number of vehicles) 
2. Size of the vehicles (T α s, s-size of vehicles) 

3. Width of the road (T α 1/w, w-width of the road) 
4. Length of the road (T α 1/l, l- length of the road) 

5. Speed Limit (T α v, v-speed limit of the road) 

     ; where k is a constant 
 

 
Figure 1:Eg of a road network 

The traffic density resulting from the above equation can be divided into three classes: very 

dense, dense and low. The classification can be done by specifying the boundaries of each class, 
which can be updated by frequent analysis of the data obtained. This can be assigned in 
conjunction with the distance as the weight of edge.  

The weights of the graph include the distance and the density class (low, dense or very dense). 
The distance of the route plays a major role in deciding the optimal solution; hence we give 

major weightage to the distance. We propose the formula for calculating weight as  

 
where  is a constant depends on routes of the city. 

Now we have the weights for all the edges. The shortest path can be found by Dijkstra’s 

algorithm that runs in O (|V|2).  
Thus in the given example we define the distance and densities as: 
1.S to D(via E, medium dense) 

2.S to D(via B, A, more dense, more distance) 
3.S to D(via B, more dense) 

4.S to D(via E, G, F, less dense, more distance) 
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Figure 2:The road network with density included as weight and right one shows the 

optimal route. 

 
Traffic density requires real- time analysis; hence we propose an innovative way to calculate the 
traffic density using the latest and exponentially growing android technology. We aim to build an 

android application that will run on android phones and tablets. The initial input from the user to 
this application would be just the type of vehicle he/she owns. This will give us the size of 

vehicle (‘s’ in our traffic density relation). Global Positioning System (referred to as GPS in the 
subsequent text) is found in almost all the android phones nowadays. The function of GPS is to 
identify the user’s current location using satellite communication. The application will collect the 

location coordinates of the users. Thisdata, along with the application’s specific data from all the 
users using the application will be transmitted to a server periodically. The data transmitted by 

each android phone will be having a unique key that will help to identify different users. User’s 
GPS data consists of his/her current location with many additional parameters like speed, 
acceleration etc. This data can be matched against a database that will result in determining the 

exact road on which the user is travelling. Hence by getting this data from several users we can 
identify the parameters of traffic density relation such as number of vehicles, physical parameters 

of the road and speed limit of the road. Now if the user wants to get the optimum route between 
any two points on the road network, he just has to give the two points and by using the real-time 
data obtained by peer users we can effectively give the result.  

Assumptions: 

 Every vehicle owner is having an android based phone.  

 The device is having GPS functionalities.  

 The device can access internet.  

 The vehicle owner is carrying phone while driving.  
Limitations: 

 The application cannot work without internet.  

 If the user is not carrying his/her phone data analysis may not be accurate.  

Advantages: 
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 The proposed method is based on a mobile device, hence it is readily available.  

 The data that has to be sent from the user’s device is of very minimal size, hence making the 
method economic. 

 The application is based on android that is open source operating system.  

 GPS is also freely available using Google’s A-GPS technology. 

 The data is collected real-time and periodically hence making the results more accurate.  
 

Conclusion 

Traditional traffic density estimation methods such as video monitoring and image processing 
techniques etc. have some limitations that were stated above. In this paper, automatic traffic 

densityestimation and vehicle classification method is presented by using GPS technology of 
android devices. Also we present minimum spanning tree to calculate the shortest path between 

source A and destination B by undertaking all the factors of traffic density including number of 
vehicles, vehicle classification and size of the road. Further we plan to extend this concept to 
more platforms like Windows phone, iOS, and Blackberry  
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