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1) Initial guess: X, and P,

2) Kalman Gain: K, = P.H, " (H,P.H, T+ Ry, ;) "

3) Measurement update: X, = X, + Ky 1(Zir1— Zps1)
4) Update error covariance: P, = (/— K, H, )P,

5) State propagation: X P oX s Poir =S PO+ Q,
6) Goto step2
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/[Uncertainty S 3 V]EIZ 3
then skip sending
else send measurement to the server

}

else send measurement to the server

}
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60 0 0 300

(for =1; j<=i; j+H) {

. P_matrix = Phi_matrix * P _matrix * Phi_matrix. Transpose() + Q matrix;
. Matrix templ = new Matrix(2, 2);

. Matrix temp2 = new Matrix(2, 2);

. templ = H matrix * P_matrix * H matrix.Transpose() + R _matrix;

. temp2 = templ.Inverse();

~N A W bW

. K matrix = P_matrix * H_matrix. Transpose() * temp2;

8. Z matrix = new Matrix(2, 1);
9. Z matrix = j HA| SAX);

10. X next = X current + K_matrix * (Z matrix - H matrix * X current);
11. X current = Phi_matrix * X next;

12. P_matrix = (I_matrix - K matrix * H matrix) * P_matrix;

}

end ZTH| %
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<Abstract>

Updating Policy of Indoor Moving Object Databases for
Location-Based Services: The Kalman Filter Method

Jaegeol Yim - Jachun Joo - Chansik Park - Kiyoung Gwon - Minhye Kim

This paper proposes an updating policy of indoor moving object databases (IMODB) for
location-based services. Our method applies the Kalman filter on the recently collected measured
positions to estimate the moving object's position and velocity at the moment of the most recent
measurement, and extrapolate the current position with the estimated position and velocity. If the
distance between the extrapolated current position and the measured current position is within the
threshold, in other words if they are close then we skip updating the IMODB. When the IMODB
needs to know the moving object's position at a certain moment T, it applies the Kalman filter on
the series of the measurements received before T and extrapolates the position at T with the
estimations obtained by the Kalman filter. In order to verify the efficiency of our updating method,
we performed the experiments of applying our method on the series of measured positions obtained
by applying the fingerprinting indoor positioning method while we are actually walking through the
test bed. In the analysis of the test results, we estimated the communication saving rate of our

method and the error increment rate caused by the communication saving.

Keywords: Location-Based Service, Moving Object Database, Indoor Positioning, Kalman Filter
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