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TRM-FMM Indoor Wireless Positioning Technology
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Abstract ; Signal will be affected when it propagates in indoor multipath environment,which causes it is dif-
ficult for some existing indoor positioning technologies to estimate the indoor environment distribution.
Time Reversal Mirror( TRM) indoor wireless localization technology can effectively reduce the indoor mul-
tipath effect and the signal delay caused by a complex environment. However, the positioning accuracy of
the conventional TRM technology will greatly decrease without signal propagation channel information. To
solve this problem,the TRM indoor wireless positioning method based on Fast Marching Method (FMM) is
presented. This method firstly uses the FMM and Simultaneous Algebraic Reconstruction Technique
(SART) to update the indoor environment distribution repeatedly, and then locates the target by TRM
based on estimated model. The simulation results show that the positioning error can reach 1. 84 cm for
small target. Positioning accuracy can improve 32.90 times compared with that of conventional TRM when

the indoor environment information is unknown.
Key words :indoor wireless positioning ; fast marching method ; time reversal mirror; simultaneous algebraic

reconstruction technique
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Fig. 1 Narrowband fast marching method and procedure
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Fig. 2 Objects distribution under indoor environment
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Table 1 Parameter setting of indoor objects
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under unknown environment
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Table 2 Comparison of positioning results by two methods
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Fig. 8 Positioning result after changing target location
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