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1
ABSTRACT 

 
 

Hub location problem is one of the new issues in location problems. 

This kind of location problem is widely used in many transportation  

and telecommunication networks. Hubs are facilities that serve as 

transshipment and switching point to consolidate flows at certain 

locations for transportation,airline and postal systems so they are 

vital elements of such these networks. The location and number of 

hubs is an important issue in hub and spoke network design problems 

because the performance and efficiency of the network is highly 

depended on number of hubs and hub locations. Hub covering is one 

the four kind of hub location problems (P-hub median, hub location 

with fixed cost, P-hub center, hub covering) which has received the 

least attention in the literature. Objective of hub covering location 

problem is to find the minimum number of hubs and the assignment of 

non-hub nodes to selected hubs considering the predefined maximum 

allowable travel time or travel cost (cover radius). In order to take 

into account the real world uncertainties such as unpredictable 

events, this paper formulizes the hub covering location problem under 

fuzzy environment considering fuzzy travel time and cover radius. This 

paper employs the technique of fuzzy inequality constraint to convert 

the presented fuzzy model to its crisp equivalent using possibility 

measures. Genetic-based heuristic algorithm is applied to solve the 

problem for large instances. The computational results show that due 

to uncertainty assumption, number of hubs is increased to satisfy 

customer demand as soon as possible. CAB and AP data set are used 

to show the performance and validity of the algorithm. 
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Begin 

Get the best chromosome founded by purposed GA   S 

While (the cover radius constraint is met) do 

            Randomly remove a hub in hub array of  S 

            Correct the allocation of spokes of  S 

 End 

Report (S)

CAB

(Australian Post)AP

http://people.brunel.ac.uk/~mastjjb/jeb/info.html

AP

n= 100,200
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LINGO8
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(CAB data set  = .2)
 

n Obj CPU Time(s) 

 
10 4 0.1 

 
15 4 3 

LINGO 20 4 5 

 
25 6 16 

    

 
10 4 0.12 

 
15 4 1.75 

Hybrid  heuristic 

algorithm 
20 4 3.58 

 
25 6 11.19 

(CAB data set  = .4) 

 
n Obj CPU Time(s) 

 
10 3 0.13 

 
15 4 4 

LINGO 20 6 7 

 
25 6 19 

    

 
10 3 0.11 

 
15 4 2.17 

Hybrid heuristic 

algorithm 
20 6 3.37 

 
25 6 14.19 

(CAB data set  = .6)

 
n Obj CPU Time(s) 

 
10 5 0.1 

 
15 5 5 

LINGO 20 3 12 

 
25 6 18 

    

 
10 4 0.18 

 
15 5 1.47 

Hybrid heuristic 

algorithm 
20 3 8.23 

 
25 5 19.04 

و نرم افزار  يبيترک يتم ابتکاريلگورا يسه خروجي. مقا5جدول 

 (CAB data set  = .8) نگويل
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 (CAB data set  = .2) نگويل
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(CAB data set  = )  

 
n Obj CPU Time (s) 

 
10 3 0.1 

 
15 3 3 

LINGO 20 4 13 

 
25 5 42 

    

 
10 3 0.13 

 
15 3 1.57 

Hybrid heuristic 

algorithm 
20 4 8.2 

 
25 5 24.08 

AP][

=

AP0.75α 

n     

     

n=10 40382.7 34772.4 32574.2 32531.2 

n=20 45954.2 4 3400.4 3 8607.3 37868.1 

n=25 53207.5 4 6608.3 4 5552.5 37868.1 

n=40 61682.5 5 81 92.8 5 2265.3 49741.2 

n=50 66523.4 6 0132.1 5 2905.8 50707.9 

n=100 65914.8 60658.9 54243.5 51860 
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40 not found 

 
50 not found 

 
100 not found 
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Hybrid heuristic 
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25 9 13.8 

 
40 14 21.08 

 
50 18 36.3 

 
100 29 352.4 
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