
International Journal of Applied Mathematical Sciences  

ISSN 0973-0176 Volume 9, Number 1 (2016), pp. 117-123 

© Research India Publications 

http://www.ripublication.com 

 

 

Railway Route Optimization System Using Fuzzy 

Dijkstra’s Algorithm 
 

 

M. Mullai 
 

Assistant Professor in Mathematics 

Alagappa University, Karaikudi-630 004 

Email: mullaialu25@gmail.com 

 

 

Abstract 

 

Zadeh introduced the concepts of fuzzy sets and discussed the basic properties 

of fuzzy sets in 1965[9]. After that, this concept has used in many areas like 

engineering, medical, commerce, economics, etc. Nowadays, the development 

of big cities with high quality of life is becoming a first challenge. Improving 

the existing transportation models more reliable and more sustainable towards 

smart mobility could contribute to achieve this aim. Today, whenever we are 

searching for a train which runs from a particular place to another place, either 

we get the names of trains between those two places or we will see that there is 

no direct train in that route. To avoid these situations, Fuzzy Dijkstra’s 

algorithm is applied to find the optimum routes among the places (stations). 

The aim of this paper is to give users with the information of all the trains from 

one station to another station with shortest route between them. Using this, 

users can easily findout the shortest routes between two stations of their’s 

choice and the list of trains between those stations. 

 

Keywords: Fuzzy numbers, shortest route, Dijkstra’s algorithm, vertex, Fuzzy 

Dijkstra’s algorithm. 

 

 

Introduction 
Today, fuzzy is an emerging topic in Mathematics. The concept of fuzzy sets was 

introduced in 1965 by L.A.Zadeh[4,9]. Fuzzy set theory is used to handle the uncertain 

environment and is used in many fields such as decision making, image processing 

etc[1].In a transportation model, it is very important to find a shortest distance from a 

specific starting node to other ending nodes[4,9].The standard shortest path algorithms 

have been developed by eminent computer professionals like Bellman, Dijkstra and 

Dreyfus which are efficient in style and implementation. Of these, one of the most 
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widespread as well as most frequently adopted algorithms is advanced by Dijkstra.The 

Dijkstra’s algorithm limits itself to handle only crisp number. It is improved with the 

addition of fuzzy numbers using graded mean integration. Because, fuzzy numbers are 

used to find the shortest path in uncertain environment.The efficiency of this method is 

made a realistic assessment with numerical example[10]. In this work, the Dijkstra 

algorithm is generalized based on the canonical representation of operations on 

triangular(traphezoidal) fuzzy numbers to handle the Railway route optimization 

System.Comparing with the existing methods, this method has become more efficient 

by using the various operations of fuzzy numbers and the ranking of fuzzy 

numbers[10]. 

 

Preliminaries 

Here, some basic concepts of fuzzy sets and fuzzy numbers are introduced. 

 

Definition 2.1 [12]Let X be a universe of discourse. Let Bis a fuzzy subset of X; and for 

all x ∈ X, there is a number µB(x)∈[0,1 which is called the membership function of 

B[13]. 

 

Definition 2.2 [3]A triangular fuzzy number Bis defined by a triplet(e,f,g), and its 

membership functon is as follows: 

 
 

Definition 2.3 [3]A trapezoidal fuzzy number B is defined as B = (e,f,g,h), and the 

membership function is as follows. 

 
 

Definition 2.4 [3]Let B = (e,f,g) is a triangular fuzzy number.Then the representation 

of graded mean integration of triangular fuzzy number B is defined as: 

P(B) = 1/6(e+4f +g) 
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Definition 2.5 [3]Let B = (e,f,g,h) be a trapezoidal fuzzy number. Then the 

representation of graded mean integration of trapezoidal fuzzy number B is defined as: 

P(B) = 1/6(e+2f +2g +h) 

 

Definition 2.6 [3]The representation of graded mean integration of the addition of 

triangular fuzzy number A and B can be defined as: 

P(A⊕ B) = P(A)+P( B) = 1/6(a1+4a2+a3)+1/6(b1+4b2+b3) 

 

Definition 2.7 [3]The representation of graded mean integration of the multiplication 

of triangular fuzzy number A and B can be defined as: 

P(A⊗B) = P(A)×P(B) = 1/6(a1+4a2+a3)×1/6(b1+4b2+b3) 

 

Definition 2.8 [3]The representation of graded mean integration of the addition of 

trapezoidal fuzzy number A and B can be defined as: 

P(A⊕B) = P(A)+P(B) = 1/6(a1+2a2+2a3+a4)+1/6(b1+2b2 +2b3 +b4) 

 
Definition 2.9[3]The representation of graded mean integration of the multiplication of 

trapezoidal fuzzy number A and B can be defined as: 

P(A⊗B) = P(A)×P(B) = 1/6(a1+2a2+2a3+a4) × 1/6(b1+2b2 +2b3 +b4) 

 

 

Fuzzy Dikstra’s Algorithm 

[13]Fuzzy Dijktra’s algorithm used to find the shortest paths to the vertices of a graph 

in order to calculate their fuzzy values from a given source.First it is used to find the 

shortest path from the source to the nearest vertex and assigns fuzzy values to it; then, it 

searches the second nearest and the process continues.In general, before the k
th 

iteration, the algorithm has already identified the shortest paths to k-1,the other vertices 

nearest to the source. Now the pseudo code of Fuzzy Dijktra’s algorithm becomes: 

 

// Fuzzy Dijkstra’s algorithm for shortest paths 

 

Input: 

A Weighted connected graph G = <V,E >with fuzzy parameter values is a (triangular or 

trapezoidal) fuzzy number and its starting city node. 

 

Output: 

The length dv of the shortest path from s to v and its penultimate vertex pv for every 

vertex v in V. 

 

For every route e in E do 

• R ¬  Add(Tc, Qy, Et), add to it all fuzzy parameter values 

GradeMeanIntMethod(R), used for getting the crisp number 

• Initialize(Q) //Initializing the vertex for prioritization in the priority queue to 

empty 
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For every vertex v in V do 

• dv←∞ ; pv←null 

• Insert(Q,v,dv)ds←0; 

• Decrease (Q,s,ds) VT←φ 

 

For i ←0 to |V|-1 do 

• u*←DeleteMin(Q) 

• VT←VT ∪ {u*} 

 

For every vertex u in V-VT that is adjacent to u* do 

Ifdu*+w(u*,u)<du; 

du ← du* + w(u*, u); pu←u* 

• Decrease(Q,u,du) 

 

Numerical Example 

 

 
 

Figure. 1 
 

 
 

Figure. 2 
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In order to illustrate the theoretically presented the fuzzy dijkstra’s algorithm, a simple 

example is given through the following figure. 

 

Table 1: Parameter s to compute the membership functions 

 

Arc Length 

(A,B) (1,1,1,2) 

(A,C) (1,2,4,6) 

(B,C) (1,2,3,4) 

(B,D) (2,3,4,5) 

(B,E) (0,1,2,3) 

(D,E) (2,2,3,4) 

(D,F) (1,3,5,6) 

(E,F) (0,2,0,4) 

 

 

Suppose we consider the node from A to E. There are 4 routes. 

(i) A→ B → E 

(ii)  A→C → E 

(iii)  A→C→D→E 

(iv)  A→B→D→E. 

 

From these four routes, the shortest path from node A to E is calculated as follows: 

 

Route(A,E): 

Route(A,E)=route(A,B)⊕route(B,E) 

=
1

6
(1+(2×1)+(2×1)+2)⊕

1

6
(0+(2×2)+(2×1)+3) 

= 7/6 × 9/6 

= 16/6 

 

Route(A,E): 

Route(A,E)=route(A,C)⊕route(C,E) 

=
1

6
(1+(2×4)+(2×2)+6)⊕

1

6
(1+(2×3)+(2×4)+2) 

= 19/6 ×7/6 

= 36/6 =6 

 

Route(A,E): 

Route(A,E)=route(A,C)⊕route(C,D)⊕route(D,E) 

=
1

6
(1+(2×4)+(2×2)+6)⊕

1

6
(3+(2×4)+(2×5)+6)⊕

1

6
(2+(2×2)+(2×3)+4) 

= 19/6 × 27/6 × 16/6 

= 62/6 
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Route(A,E): 

Route(A,E)=route(A,B)⊕route(B,D)⊕route(D,E) 

=
1

6
(1+(2×1)+(2×1)+2)⊕

1

6
(2+(2×3)+(2×4)+5)⊕

1

6
(2+(2×2)+(2×3)+4) 

= 7/6 × 21/6 × 16/6 

= 44/6 

 

From the above results show that (i)A→ B → E is better than other three routes.In the 

Railway route system, under fuzzy Dijkstra’s algorithm, shortest route can be easily 

achieved. Finally, the shortest path for the Figure.1 is shown in Figure.2 

 

 

Conclusion 
In this work, the simple aspects of optimization is described. It provides the users to 

calculate the shortest route between any two places(stations) easily. Also it is efficient 

than other routing problem in uncertain environment. Using this algorithm passengers 

can easily findout the trains from one station to other station with shortest route and 

without waste of time of their’s choice. 
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