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Localization Algorithm Mixing Kalman and Particle Filters
for Moving Object in Indoor Wi-Fi Environment
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ABSTRACT

The localization algorithm mixing the Kalman filter (KF) and the Particle filter (PF) for moving object in
indoor Wi-Fi environment to reduce the localization error due to the wireless environment factors and to consider
the characteristics of the mobility patterns is proposed in this paper. In addition, data for four scenarios of the
moving and stationary objects is measured, and the performance of the proposed algorithm is compared with
each filter using MATLAB. Experimental results show that the proposed algorithm is not only most effective in
the compensation effect of error distance when the linear and curved ratio in assigned scenarios is 1:1 or 1:n

topology but also it is more adaptive than the conventional filters even in the section where the moving object

path is not constant.
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Fig. 1. Concept of localization algorithm using filters.
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Fig. 2. Error distances of PF in linear section(left) and
KF in curve section(right).
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Fig. 3. Steps of proposed localization algorithm.

3.2.1 Ze V|5t Y RSSI SOl RICHA (THA 1)
AgEE 34 598 25 PRI el A
S5t WeEA SAEE W) BHE ueise]
98 wdol] AHgEE 3t

WA Askse A2
a}u]EH;— (A, H, Q, R)& AAA35le] A2l Ukl A
Ak} w3l 19 404 B HH—} zro] QlAFdE]=
el noise$} particle W42 #A2late] A|2~Hlel
w]2] X—]X]—B‘]—\:}

g 2 Abgee) 2715} e @ e
2 i o] ofulel bl 28] sl we} A
sok al7] wle] 7T Helrlese wWalA o
== dAsfjof gk A 2=gle] RSSI Ho|elE 443}
= AZE ZHAL oAl dlolelE 7] ¢ls] 1022
AAslglom, o= HAIFA dare]Fe] FHE 2

ulal AAle] Az 270,

Algorithm Hybrid Filter(X,, Devide)
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parnc[e = PARTICLE COUNT
flag =

For i = 1 to length(X) do
// Degree Check Step
if CheckAngle = 1
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en,
Run Pariticle Filter
Add X, to result
flag = 0
else
if flag =0
Initialize Kalman Filter
end
Run Kalman Filter
Add X, to result

flag = 1
end
end
return X

Algorithm CheckAngle(w, DPS)
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if ABS(previous_angle - Angle) > degree
previous_angle = Angle
return 1
else
previous_angle = Angle
return 0
end

O3 4. AR $A5A dae]ge] vaE 3=
Fig. 4. Macro codes of proposed localization algorithm.
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Fig. 5. Ground plan of experimental space (left) and real
space for fingerprint map building(right).
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