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Abstract  Recently, indoor positioning systems based on ultra-wideband (UWB) wireless com-
munications have been considered. This system primarily utilizes time-of-flight (ToF) and time-
difference-of-arrival (TDoA) techniques, the former of which involves setting up multiple anchors
and measuring the distance difference between them and the target tag. The latter method pro-
vides multiple anchors and observes the distance difference between the target tag and the anchors.
In the past, the authors have used the Gauss-Newton (GN) method, which uses the error gradient
in space as a norm, and applied a Kalman filter (KF) to the output to stabilize the positioning
solution. However, this method is not effective in reducing observation noise, which limits the
accuracy of positioning. In this article, we discuss anchor placement and the shape of the error
gradient, and investigate a method of anchor placement that is advantageous for TDoA position-

ing. Furthermore, we propose the application of KF to reduce the TDoA observation error. The
proposed method is evaluated through computer simulations and proof of concept.
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BIRAT ® @ ©)
R x y x Yy x Yy
HE PR, p 39 | 1.7 | 723 | 1.7 | 80 | 6.3
GN i MR pey 4.14 | 179 | 6.78 | 1.60 | 7.73 | 6.24
GN % P72 [m] 0.26 0.46 0.28
GN i% 1R¥E(RZE [m] 0.07 | 0.14 | 0.38 | 0.13 | 0.90 | 0.88
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