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Abstract

In this paper, we analysed RSS characteristics by external factors and presented an efficient algorithm for
real-time location tracking and its hardware system. The proposed algorithm enhanced the ranging accuracy
using Kalman Filter based on the RSS DB. The location tracking system that consists of the tag, AP(Access
Point), a data collector(Data Receiver) with IEEE 802.15.4(ZigBee) network environment, and location tracking
application that reveal locations of each tag is implemented for the test environment. The location tracking
system presented in this paper is implemented with MSP430 microprocessor manufactured by TI(Texas
Instrument), CC2420 RF chipset and the location tracking application. With the results of the experiment, the
proposed algorithm and the system can achieve the efficiency and the accuracy of location tracking with the
average error of 19.12cm, and its standard deviation of 5.3lcm in outdoor circumstance. Also, the experimental
result shows that exact tracking of position in indoor circumstance cannot achieve because of vulnerable RSS
with external circumstance.
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Table 1. The Average and Standard Deviation of 25
Zone Error
E L 25709 Fgel g exte] FEy xEAA
93}
T (x, v)
1t (cm) EFAXHem)
AT9) (25, 25) 21.38 3.71
B+9 (75, 25) 16.11 5.18
CT9 (125, 25) 19.49 5.55
D79 (175, 25) 25.15 6.13
ET9 (225, 25) 31.45 9.15
FT9 (25 ,75) 21.17 6.07
G+9 (75 ,75) 13.04 5.67
H79 (125 ,75) 23.11 7.15
I+ (175 ,75) 22.66 4.33
J7+9 (225 ,75) 16.99 3.06
K79 (25 ,125) 13.61 3.10
L9 (75 ,125) 21.49 6.57
M9 (125 ,125) 19.29 4.32
NT+9 (175 ,125) 10.34 4.14
079 (225 ,125) 18.21 4.56
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T+9 (225 ,175) 11.81 7.41
U9 (25 ,225) 16.15 6.23
V-9 (75 ,225) 9.32 4.32
W9 (125 ,225) 17.90 10.19
X799 (175 ,225) 25.43 10.21
YT (225 ,225) 27.31 5.29
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712 DBstate] ZWrdE o2& A& dFSs T
Ho g3s AxE Adste UHS & A uol
Hubs FE3e HHS A8ste 949 4g=8 =
dou, 53] Az A7 7uk g JAF dlole Fike
AxH= DBstate] Bty HEg A FAHo] shsst
L& 3}Qth RSS 7I¥ke] 94X FA Al~"S &)
of Bl fIAE FH3 A= Aot A9 A
A 2ret F%, A wE RSS §A4S A¥E 2
I vl A ke RSS #hS zte A9 AN A At
gt daglFoe] A9 50cm ool Hrd HEsk 9
A FAE 7bseA stdes 49 5 Adeh
H 25 Fho o HAdF Al ®sglel yi 7x
o] oJ&] =E<FAF RSS @S b= AU A ANA = A
Qh g dargF 1o 7IRE gk Al ~glo] A Ehel 9]
FA ta oH gl s FA T F AATh

FF Aol A o]Fsh= B AAZE A 53
AzEle] FEE QalMe= S AASE T2EF
of Y, ufe]AR X Z A FMFA FHol st
2 AZE SoC(System On a Chip)E Al&3fe] A&
o HE Hasg sta, AFE B8 AZ AdE
e AdslE daFY 584 P AFU 2es)
t}.
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