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Seamless Indoor and Outdoor Combination Positioning Method for Substations

Based on Ultra Wideband AOA Estimation and Multi-source Information Fusion

ZHOU Hangfan, MA Zijie, ZANG Zhibin, MA Sheng, ZHANG Yongxin
( State Grid Location Based Service Co., Ltd., Beijing 102200, China )

Abstract: In order to solve the problem of low accuracy of single target localization methods in the complex indoor and outdoor environ-

ment of substations, a seamless combination localization method for indoor and outdoor substations based on ultra wideband ac-
tivity-on-arrow (AOA ) estimation and multi-source information fusion is proposed. It obtains positioning results through MIMU
based trajectory estimation position determination ratio(PDR) positioning method and ultra wideband AOA estimation based tar-
get positioning method. Innovatively uses kalman filters to estimate indoor and outdoor positioning errors in substations, introduc-
es kalman gain compensation for positioning errors, and completes seamless combination of indoor and outdoor positioning in
substations through comparative estimation and compensation correction of multi-source positioning errors. The research results
confirm that this method has small positioning errors for both static and dynamic targets inside and outside the substation, with
only 0.001 m. It can achieve seamless combination of indoor and outdoor precise positioning in the substation and provide techni-
cal support for substation positioning management work.

Keywords: ultra wideband; angle of arrival estimation; multi source information fusion; substation; indoor and outdoor; seamless combina-

tion positioning
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