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Abstract

For the indoor positioning, wireless fingerprinting is most favorable because fingerprinting is most accurate among the
techniques for wireless network based indoor positioning which does not require any special equipments dedicated for
positioning. The deployment of a fingerprinting method consists of off-line phase and on-line phase. Off-line phase is not a
time critical procedure, but on-line phase is indeed a time-critical procedure. If it is too slow then the user’s location can be
changed while it is calculating and the positioning method would never be accurate. Even so there is no research of improving
efficiency of on-line phase of wireless fingerprinting. This paper proposes a decision-tree method for wireless fingerprinting
and performs comparative analysis of the fingerprinting techniques including K-NN, Bayesian and our decision-tree.
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Fig. 1. Configuration of the 4th floor, the test bed of
our experiment.
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Table 2. Example of training data set (C.P stands for
candidate position, CPi is the coordinates of
i~th candidate position, APi is the i~th AP's
MAC address, and | stands for interval.)

AP
CP AP1 AP2 AP3 AP4 AP5
CP1 12 I1 12 I5 15
I I 12 11 I1
(P2 B3| 2| B | | 12

algorithm Construct_DT(nt[1{] Table, A
ListType MacList, int Index)
(D If (Number of rows in Table != 1)

A. If all the CPs of Table are the same, CPi, then
Tree[Index] = CPi and return

B.
Tree[Index] = Empty and return.

C. else if (Number of columns in Table == 1) then
TreelIndex] = for each CPi in Table probablhty
of CPi and retum

(2)  else Tree[Index] = CP and retumn

(3} endif

// Number of rows != 1 and !A and 'B and IC

(4)  Compute I

(5)  Compute Entropies for each AP

(6 Treelindex] = MacAddress of the AP with
maximum Gain and array P. Pli] is the
probability of CPi in Table

7 Construct subMacList

8 loop(i=1; i<=number of Intervals; i++)

A. generate subTable
B. sublndex = Index*number of Interval + i
C. Construct_ DT (subTable, subMacList, subIndex)
9 end loop
end Construct_DT

Iy 2 & #&5s5ks gu2lE
Fig. 2. Algorithm to construct a decision tree.
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Table 3. An example training data set constructed by
the Off~line phase of Bayesian Method
APl | AP2 | AP3 | AP4 | APS
CPl |11:10 ) It 5
CP1 2:9 | 127
CP1 I3:5 | I3 15
CP1 5 | 143
CP1 B 1 50
CP2 I1: 5
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Fig. 3. An example decision tree
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