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Abstract Location positioning systems are available in applications such as mobile, robotic tracking
systems and Wireless location-based service (LBS) applications. The GPS system is the most well-known
location tracking system, but it is not easy to use indoors. The method of radio frequency identification
(RFID) location tracking was studied in terms of cost-effectiveness for indoor location tracking systems.
Most RFID systems use active RFID tags using expendable batteries, but in this paper, an inexpensive
indoor location tracking system using passive RFID tags has been developed. A pattern matching
method and a system for tracing location by generating regression curves were studied to use precision
tracking algorithms. The system was tested by verifying the level of error caused by noise. The
three-dimensional curves are produced by the regression equation estimated the statistically
meaningful coordinates by the differential equation. The proposed system could also be applied to

mobile robot systems, AGVs and mobile phone LBSs.
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Fig. 1. Configuration of Position Tracking System.
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Table 1. Calculation Equation for Estimated Coordinates.

—n1ame method coonﬂate Equ_at/'on
binary Average (Ty, Yp) (1
weight Moving Avergae (Trp, Yp) 2
pattern Pattern Matching (@), Yp) 3
regression Regression Curve (., y,) ©)
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Table 2. Calculated Coordinates at (3.5, 5.5)

method coord&ate *x v error
binary (@, yp) (.75, 4.75) 0.79
weight (T Yp) (357, 5.32) 019
pattern (ZL'p, yp) (3.67, 5.36) 0.22
regression (x,. y,) (3.45, 5.64) 0.15
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Table 3. Probabilities by Pattern Matching at (3.5, 5.5)

(3.5, 6.5

1 2 3 4 5 6 7 8 9
000 000 000 012 000 0.00 000 0.00 0.00
000 008 013 013 000 0.00 000 0.0 0.00
0.00 029 032 025 020 0.19 0.14 0.00 0.00
000 035 068 043 025 023 000 0.0 0.00
000 084 086 1.00 029 035 000 0.00 0.00
000 071 100 086 071 0.18 0.00 0.00 0.00
0.00 057 071 071 043 0.00 0.00 0.00 0.00
0.00 014 029 029 029 0.00 0.00 0.00 0.00
0.00 000 0.00 0.0 000 0.0 000 0.0 0.00
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Table 4. 3—-dimensional Regression Curve at Coordinate
(3.5, 5.5 ).

1 2 3 4 5 6 7 8 9
a; 0.00 0.003 0.004 0.011 0.018 0.02 0.016 0.006 0.00

@, 000 -0.05 -0.08 -0.19 -0.31 -0.34 -027 -0.11 0.00
a; 000 02 038 094 15 162 13 05 000
@, 000 -0.15 -027 -0.68 -12 -12 -095 -043 0.00
R? 000 0669 0.779 0.799 0857 0917 0734 0.686 0.00
z; 000 7516 8878 7.917 8016 7.927 7.759 8.758 0.00
z, 000 3.058 3479 3598 3465 3.406 3.490 3.069 0.00
R,(x,) 000 0.114 03056 0.755 1.024 1.164 0.978 0.248 0.00
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Fig. 2. 6th 3-dimensional Regression Curve at
Coordinate (3.5, 5.5).
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Table 5. Test Data for 12 Points.

points binary weight pattern regression
(1.5,1.5) 0.820 0.301 0.323 0.386
(2.0,8.0) 0.549 0.334 0.552 0.215
(2.5,7.5) 0.953 0.476 0.232 0.312
(3.0,7.0) 0.639 0.378 0.365 0.250
(3.5,5.5) 0.792 0.194 0.381 0.150
(4.0,6.0 0.564 0.146 0.214 0.150
(4.54.5) 0.173 0.260 0.187 0.178
(5.5,3.5) 0.195 0.136 0.214 0.256
(6.0,8.5) 0.967 0.273 0.358 0.262
(7.0,3.0) 0.502 0.314 0.254 0.353
7.5,2.5) 0.324 0.455 0.158 0.198
(8.0,2.0) 0.496 0.532 0.425 0.204
average 0.581 0.317 0.305 0.243
std 0.268 0.127 0.116 0.076
ﬂ?li*ﬁﬂ B ofgt . ALt W (regression)
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