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Error Revision of the Unknown Tag Location in Smart Space

S YN FY

(Myung Hwan Tak, Suk Kun Jee, and Young Hoon Joo)

Abstract: In this paper, we propose the location measurement algorithm of unknown tag based on RFID (Radio-Frequency
IDentification) by using RSSI (Received Signal Strength Indication) and TDOA (Time Difference of Arrival) and extended
Kalman filter in smart space. To do this, first, we recognize the location of unknown tag by using the RSSI and TDOA
recognition methods. Second, we set the coordinate of the tag location measured by using trilateration and SX algorithm. But
the tag location data measured by this method are included complex environmental error. So, we use the extended Kalman filter
in order to revise error data of the tag location. Finally, we validate the applicability of the proposed method though the

simulation in a complex environment.
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Flg. 1. Block diagram for location measurement system.

16, No. 2, February 2010 159

@ : RF Reder {3 : RF Tag
13 2. RSSI9) 2151 9] 914,
Fig. 2. Location recognition by RSSL.
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Fig. 4. Location recognition by TDOA.
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Fig. 5. Location coordinates.
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Table 1. Extended Kalman filter.
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Fig. 6. Performance process of extended Kalman filter.
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Fig. 8. Simulation result of RSSI+ TDOA.
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Fig. 9. Error revision using extended Kalman filter.
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Table 2. Simulation result when recognizing 5m distance tag,

5(m) 12 | 22 | 3% | 203 |HE o3
RSSI 3726 [ 2203 | 6237 | - 4.769
TDOA 6.050 | 5249 | 4.044 | - 3.085
RSSIHTDOA | 4.888 | 3.726 | 5.141 | - 2.509
RSSHTDOA+EKF | 4.895 | 4.745 | 5.012 | -+ 0.954
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