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A Study on Wireless LAN Topology Configuration for Enhancing
Indoor Location-awareness and Network Performance

Taehoon KimT, Sungwoo Tak'™"

ABSTRACT

This paper proposes a wireless LAN topology configuration method for enhancing indoor
location—awareness and improving network performance simultaneously. We first develop four objective
functions that yield objective goals significant to the optimal design of a wireless LAN topology in terms
of location—awareness accuracy and network performance factors. Then, we develop metaheuristic
algorithms such as simulated annealing, tabu search, and genetic algorithm that examine the proposed
objective functions and generate a near—optimal solution for a given objective function. Finally, four
objective functions and metaheuristic algorithms developed in this paper are exploited to evaluate and
measure the performance of the proposed wireless LAN topology configuration method.
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Let:
finc(S) = Cost evaluation of solution S
Step 1. Initialization:
[1] S := An initial solution randomly selected
among {ai, @, ..., a.
[2] Coig = fundS)
Step 2. Search:
[3] while TRUE loop

(4] Evaluate all finc(x) such tha
zEN(S) is feasible
(5] Crew += best x
(6] if Chew is better than Cuw then
Co]d = Cnew
Si=Xx
[7] else
break
end-while
output S
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Step 1. Initialization:

[1] S := An initial solution randomly selected
among {ai, &, ... , an

(2]  Cua = func(S)

[3] 7T'= initial temperature

Step 2. Search:

(4] while TRUE loop

(5] Choose random x such that
xEN(S) is feasible
[6] if finc(x) is better than finc(.S)
then S=x
else
[7] Afiind( x):=|fund( x) - fiinc( S)|
[8] if (randoml[0,1) < e Afuncle)/T )

then accept x and S=x
[9] cooling 7°
[10] if 7==0 then break;
end-while
output S
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Tabu Search
Let:

7L = Tabu List

ST = Size of the Tabu list
Stepl. Initialization:

[1] S := An initial solution randomly
selected among {a1, @, ... , an

2] Cua = funcS)

(381 7L := &

Step2. Search:
while TRUE loop

k=1
[4] Evaluate all finc(x)
such that xzEN(S) is feasible
[5] Crew := best x
(6] if a, € 7L then
[7] S=x
[8] add xto 7L
else
[9] N(S):=N(S) - x
k= kt1
[10] if & is too big then break
[11] if |7LI> ST then remove
the oldest member of 7L
end-while
output S
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Crossover operator
Let :
LM = Set of left most APs
RM = Set of right most APs
TM = Set of top most APs
BM = Set of bottom most APs
Stepl. Initialization:
LM := Sort P by coordinate x in the physical space,
and select first |/1/2
RMi:= Sort P by coordinate x in the physical space,
and select last /1/2
LM->:= Sort P> by coordinate x in the physical space,
and select first |/1/2
RM>:= Sort P, by coordinate x in the physical space,
and select last /1/2
TMy:= Sort P by coordinate y in the physical space,
and select first |/1/2
BM:= Sort P by coordinate y in the physical space,
and select last |/1/2
TM>:= Sort P» by coordinate y in the physical space,
and select first |/1/2
BMb>:= Sort P, by coordinate y in the physical space,
and select last |/1/2
Step2. Crossover:
for & < |J1 loop
k=k+1
if (axe LM, and as TM,)
or (ax€RM, and ars BM;) then
Gla:= Pilag
else
Glad:= Pila
if (ax&LM> and ax= TM>) or
(ax= RM> and ay=BM->) then
Glad= Pila
else
Clar'= Pilad
end-loop

output ¢y, &
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