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Modeling and Performance Evaluation of AP Deployment Schemes for Indoor
Location-Awareness
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ABSTRACT

This paper presents an AP placement technique considering indoor location-awareness and examines its performance. The proposed AP
placement technique is addressed from three performance metrics: location-awareness and AP-based wireless network performance as well as
its cost. The proposed AP placement technique consists of meta-heuristic algorithms that yield a near optimal AP configuration for given
performance metrics, and deterministic algorithms that improve the fast convergence of the near optimal AP configuration. The performance
of the AP placement technique presented in this paper is measured under the environments simulating indoor space, and numerical results
obtained by experimental evaluation yield the fast convergence of a near-optimal solution to a given performance metric.
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o. Ms oI =83

1. S:=g
MN; := 0 for all i
AP, =1

2.

3.

4. while AP, ., = @ do

5 Choose an AP j in ./ with the largest elements of

{MN,nAP,,} for ¥V, EJ
6. for i€ 1 loop
7. if (MN,; == 1) then MN:= MN;+ 18.
if MN; > MINAP; then AP, ;= AP, —i
9. end-loop
10, J:=J—j
1. §:=5SUj
12.  end-while
13. output .S

a2 1. Greedy-MinMaxAP L12|&
Fig. 1 Greedy-MinMaxAP algorithm
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Ao Qe A gite] BE 9] A A 93
9 2]0] 7hs g W7kA] Ad T4 45E AT 127}
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1. S:=J
2. MN; = Y MN,
JEJ
3. AP,..=1
4. while TRUE do
5. Choose an AP j in ./ with the smallest elements of
{MN;,n4P,,} for v, 5
6 for ¢ < 7 loop
7. if (MN;; == 1) then MN;:= MN; — 1
8 if MN;< MINAP, then AP, := AP, ,—i
9. end-loop
10. if AP,,,# @ then break while-loop
1. $:=9-j
12. end-while
13. output S

2 2. Elimination-MinMaxAP & 12| &
Fig. 2 Elimination-MinMaxAP algorithm
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1. while S| < K do

2.

: Same as Step 5 through Step 11 shown in Fig 1
12. end-while

13. output S

3%l 3. Greedy-MaxCoverage L12|&
Fig. 3 Greedy-MaxCoverage algorithm

1% 32 Greedy-MaxCoverage 1.2 52 52F 314

S HolFn, A 71&sk vkek o] AT QA
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< Zujslett}. Greedy-MaxCoverage 4112159 &2t
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1. while [S|> K do
2.
Same as Step 5 through Step 11 shown in Fig 2
12. end-while
13. output S

28 4. Elimination-MaxCoverage £12|&
Fig. 4 Elimination-MaxCoverage algorithm
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& Az & 40] Ay} Bk A4 jol APE WA 43

@ﬁﬂmzﬂaqamﬁ
G 319 8). Ly, 248 A
54 S0m ol o] 74 T L?J 5 A% &2 3 %
7V Ahe ghe hebath (29 94 3

“ HU
Fb
4 mz
§3}i
tjo
™
[
K
%
i)
>

B A8 74 777}?<1b$4i1j°ﬂ A X ¥ = APS B4l 0] 7}
53 50m OMJ %l %% AR AR ik A2 &A%

EVS) 7L(pL D)ool 7 22 Be PL,,
gk A ElE AP A 3 ji=
Sleich (3 23 95 4 244 10). A 0.2, W)

5= AP T UER = S Kool S A 3-S5
e (2 94 2),

1. =0

2. while |S] < K do

3. PLyy.y ;= PathLoss(Dist,,) for vV € .J

4 for each j € J loop

5. PL; ; = minimum PathLoss; ;, whereV ;& MN;

and V ;& J

6. if PL; < PLyyy,; then PL,,, :=PL,

7. end-loop

8. Choose an AP j with minimum PL,,,, ;

9. J=J—j

10.  S:=SUj

11. end-while

12. output S

a2 5 Greedy-MinMaxLoss Z12|&
Fig. 5 Greedy-MinMaxloss algorithm

1. §:=J

2. while [S|> K& do

3. PLyyy, := PathLoss(Dist,,) for V € J

4. for each j < J loop

5. PL; ; := maximum PathLoss, ;, where V,EMN,
and V ;= (9—j)

6. if PL;< PL,,,; ten PL,,, :=PL,

7. end-loop

8. Choose an AP j with PL,,;

9. §:=85—-7

10. end-while

11. output .S

a3 6. Elimination-MinMaxLoss L2 &
Fig. 6 Elimination-MinMaxLoss algorithm
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1% 62 Elimination-MinMaxLoss % 1.2]59] &%}
HAS HoJF=T}. Elimination-MinMaxLoss & 1l8] &
A2 Vs AP NGE K2 AT 27] E G

ARG F, 32 &4 ghol HulzkH 94 jol 4
A9 APE AATH (2 314 456 A 344 9714,
olelat el 3L H|A H = AP 45 LEhl = [5)7) K

Hup 2 5 A s Fadnh(He 34 2).
1L.S:=0o
2. while S| < K do
3. PLyyerage := Path Loss (Dist,,,)
4 for each j € J loop
5. PL*:=0
6. for j* € SUj loop
7 PL}*:= PL}*+ Path Loss (i, j*) MN; for
v, EMN .
8. end-loop
9. PL¥=PLX/|1
10. if PLY < PLy,.,,. then PL,,.,.=PL*
11.  end-loop
12.  J:=J—j*, where j* with minimum PL*
13.  9:=S5Uj*
14. end-while
15. output S

8l 7. Greedy-MinAvgloss & 1E|&
Fig. 7 Greedy-MinAvgLoss algorithm
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1.§:=J

2. while |S|> K do

30 Pl =0

4 for each j & § loop

5 PLj*:=0

6. for j* € §—j loop

7 PL;:= PL;+ PathLoss (i,j*) MN,;

8 end-loop

9. PL¥=PL* /Il

10. if PLF > PLyyy then PL,,,.=PL¥

11.  end-loop

12.  §:=8—j*, where j* with maximum PL*

13.  end-while

14. output .S

a2 8. Elimination-MinAvgLoss Z1E2|&
Fig. 8 Elimination-MinAvgLoss algorithm
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AE|E AP 5
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Alzh(s)

3% 9. MinMaxAP 7|8t AlZelolElE Z12|F
Fig. 9 MinMaxAP-based simulated algorithm
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