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Abstract

This research presents a study and development of planning techniques for the wireless
network structure of the indoor positioning systems based on a fingerprinting technique. The aim
is to improve the positioning performances in term of accuracy and precision. The proposed
network planning problems applied the Binary Integer Linear Programming that specifically takes
into account the quality of the wireless signal coverage across the service areas.

Our key contribution is that the proposed network planning techniques can yield efficient
network structures that are suitable for the service area environments. This results in greatly
improvement of the indoor positioning systems. Specifically, the proposed model can determine
efficient number and location of the reference nodes for the specified service areas.

Experimental results show that the proposed planning techniques can yield the network
structures for the indoor positioning systems that outperform the other network structures.
Particularly, the network structures planned by our techniques result in the efficient indoor

positioning systems that can increase the accuracy and the precision of the positioning systems.
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Efficient RN
Placement for WIPS

|

|

(1) A set of candidate site to install RNs
(2) A set of signal test point(STP)

Efficient placement of ‘@

RNs | RN: |
[ \

Y L B
'RN: | K RP\F

(3) Minimum number of RNs recommended
(4) RSS threshold (Pt)
(5) Data of signal strength (STP-RN)

Determine Sufficient Number of RNs
(Minimum Number of RNs:

/Detemﬁne efficient locatios of RNs

aximize summation of Max RSSI:

(1) A set of candidate site to install RNs

(2) A set of signal test point(STP)

(3) Minimum number of RNs recommended
(4) RSS threshold (Pt)

(5) Data of signal strength (STP-RN)

(6) Sufficient number of RNs
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AUNINNHITO 3.3.1

faaluT1siunsy ILOG OPL IDE

amlsaaauls //Decision Variable
¢; dvar int c[RN]in 0..1;
S dvar int s[TP][RN] in 0..1;
i[5 ﬁ’“ffu’i@lqﬂ‘izﬁﬂﬁ //Objective function
aun1s.1) Minimize sum(j in RN)c[j];
ﬁau"lm subject to {
qun1s(3.2) ct4: forall(j in RN) forall (i in TP) s[i][jI*(plil[j]-pt)>=0;
auN13(3.3) ct3: forall (i in TP) sum (j in RN) s[i][j]>=N,;
aunN15(3.4) ctl: sum(j in RN) c[j] >=N,;
auN13(3.5) ct2: forall(j in RN) forall (i in TP) s[i][jl<=c[j];
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Tusunsu IBM ILOC CPLEX Optimization Studio
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audsaaaule //Decision Variable
¢ dvar int c[RN]in 0..1;
Sij dvar int s[TP][RN] in 0..1;
ﬁﬁﬁ“ﬁ!’f@lt}ﬂ‘i%ﬁﬂﬁ //Objective function
auN13(4.6) Maximize sum(i in TP,j in RN)s[il[j1*plil[j];
ﬁau"lﬂj subject to {
auN13(3.7) ctl: sum(j in RN) c[j] == N,
auN13(3.3) ct3: forall (i in TP) sum (j in RN) s[i][jI>=NR;
aunN15(3.4) ctl: sum(j in RN) c[j] >= NR;
auN13(3.5) ct2: forall(j in RN) forall (i in TP) s[i][jl<=c[j];
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