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Abstract

Various techniques have been applied to solve the maximal covering problem. Tabu
search is also one of them. But, existing researches were lacking of the synthetic analysis
and the effort for performance improvement about neighborhood search techniques such as
hill-climbing search and simulated annealing including tabu search. In this paper, I
introduce the way to improve performance of neighborhood search techniques through
various experiments and analyses. Basically, all neighborhood search algorithms use the
k-exchange neighborhood generation method. And I analyzed how the performance of each
algorithm changes according to various parameter settings. Experimental results have
shown that simple hill-climbing search and simulated annealing can produce better results
than any other techniques. And 1 confirmed that simple hill-climbing search can produce
similar results as simulated annealing unlike general case.
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Fig 1. An example of maximal covering problem
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Algorithm Hilli_Climbing_Search
Q : Set of feasible solutions.
X : current solution.
Cost : Objective function.
R(x) : Neighborhood of x C Q.
Begin
Start with an initial solution x € Q
Loop
Find the best solution X* € R(x)
W Cost{x*) > Cost{x) Then return x
Else x = x*
End Loop
End Begin

a8 2. olEe=y| et eiplx
Fig 2. Hill-climbing search algorithm
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Algorithm Simulated_Annealing_Search
Bestx: Best solution.
t: Current temperature.
Schedule(t): Annealing schedule function.
Begin
Initialize ¢t
Start with an initial solution x € Q
Bestx = x
While stopping condition is not met Do
Generate a neighbor solution x* € R(x)
AE=Cost{x")-Cost(x)

f 4E< 0 Then
x=x
If Cost(x*) { Cost{Bestx) Then
Bestx = x*
Else
__OE
if (Rand{ € t ) Then x = x*
t = Schedule(t)
End While
return Bestx
End Begin
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Algorithm Tabu_Search
Bestx : Best solution.
T : Tabu list.
Begin
Start with an initial solution x € Q
Initialize tabu list
While stopping condition is not met Do
Find the best solution x* € R(x)
(move x to X* is not in T)
x=X
Update T
If Cost(x*) { Cost(Bestx) Then
Bestx = X"
End While
return Bestx
End Begin

T8 3. AlE2olEl= ol AdTrlE
Fig 3. Simulated annealing algorithm
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Fig 4. Tabu search algorithm
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Table 1. Removing & Adding methods

A U F7ryd
; GG Greedy 28 Greedy 2#
| PG e Uy Greedy ¢
' RG 2519wy Greedy @]

AAE 4& deske WHo2E Greedy Wi, ¥53
ubgl 22k g AZe] B 4 Stk Greedy WEE
AA A NG Jaspehs g8 HHFA0z MYz ¥
ol #53 e AA A sk FRYY Al
vhlglsl A9E BEE Fole Aotk &, Il ¥
o] Wshe g Add o] wolAA dck 739 ¥
We washe Fuldel sl BAglel Yo o] @
£ Aesie Ao}, AB/HO2E Creedy P Fe 88
A uhlo] AL Figlshe o ZA 7% FAeR A
e} 23] Bl S Asishe §9Wol v AL
2 5ot} AY Aol 3% Greedy ol 7V FA
%o Ans Hgon TER Wy FA9 Wy A
ulss A%g st de ke P 94
Greedy W, 884 Wy, 139 i Az & ¢
slow}, NEHe= gig Eeof 49 Jievt 53 Af oo
2 gifiRelr] g 34 ue Fa9) we A4
ASole 49 245 fAA 89 e vfg ozl
Aoz yeigth ueld 37 HHoEE Greedy T
S 313 udez sNen, of wHe 7 A4 Al A
43 greedy adding Felagst gUsith AA R 37t
Al & 7R Fo8 A1 AAE 45 2RI E B 39}
gozs oldslgl FUF i} slx| G=F dof dvke A
olt}, olzl& 53] l-exchange®] 7% A%l & A%
nAle Zeg Beldh




134 BB AFEEEEE #2006, 3.)

33 k-exchange O3 B 2pa|&
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Algorithm k-exchange_Hill_Climbing_Search
Begin
Start with an initial solution x € Q
While stopping condition is not met Do
Generate neighborhood sets of x :
S, S ., SC R
Find the best solution X** € S U S U ... U &
If Cost(x*) < Cost{x) Then
x=x
End While
return x
End Begin

3y 5. MCPE 98t oi={9=27| Bt oip|=
Fig 5. Hill-climbing search algorithm for MCP
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Fig 2. Experimental data
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 mMoPsi4 | 814 | 179514 | 83 10

| MCPG34 | 634 | 142265| 65 10
McPs20 | 520 111578 | 53 9, 10
MCP453 | 453 | 72,094 45 9, 10

McPass | 334 | 40544 | 40 89

! MCP312 | 312 | 55.807 39 7.8
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Table 3. Experimental results of 1-exchange

| HeA | re | s | Tau | s
"MoPgl4 | 254 | 18 17 | 128 | 122
L MCPE34 ] 222 | 168 14 104 | 92
Pmers2o| 174 | 12 14 9 82
McPas3 | 228 | 21 | 204 | 146 | 136
L mepssd | 17 B | 132 ] 72 | 74
i MCP312 | 838 8 64 | 38 | 34
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Table 4. Experimental results of removing & adding

ey HC SHC
. data GG | RG | PG | GG | RG | PG |
_ MCP814 {338 | 138|122 30 | 9 | 88
. MCPE34 | 282 98 | 10 | 276 | 62 | 54
MCP520 | 252 | 76 | 10 [ 278 | 5 | 58
©OMCP4s3 | 31 | 142 17 | 28 | 128 152
D MCP384 1234 | B8 | 84 | 264 64| 8
{ MCP312 | 76 | 38 [ 36| 7 | 16 2
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Fig 7. Experimental results of neighborhood size
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N B e sHc | TABU | sA
mMcrsla | 138 9 134 9
MCP634 938 62 96 5.8
MCPS20 76 5 8.4 58
MCPAS3 | 142 | 128 14 124
MCP384 8 6.4 76 5
MCP312 38 16 4 18
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