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A Precise Positioning Method of Wi-Fi Using Multi-Carrier Phase Ranging

He Leinan', LU Hu', JI Zhengzhou®

(1. College of Information and Navigation, Air Force Engineering University, Xi’an 710077, China;

2. Science College, Air Force Engineering University, Xi’an 710051, China)

Abstract: A novel precise positioning method of Wi-Fi based on multi-frequency carrier phase
range estimation is proposed to solve the problem that the existing indoor Wi-Fi positioning
methods are of low positioning accuracy and need extra auxiliary devices. The distance
reconstruction is realized in the ranging step by solving the congruence group of multi-carrier
phase based on Chinese remainder theorem (CRT), and a method using the common difference
process is given to reduce the noise sensitivity of the algorithm. The positioning problem is
transformed into a constrained quadratic optimization problem in the positioning phase based on
the minimum criterion of square sum of ranging errors. Simulation and experimental results show
that the proposed algorithm achieves the accuracy of millimeter resolution and the positioning
accuracy is in sub-meter level. A comparison with the MUSIC positioning method with 3-5 meters
accuracy shows that the performance of the proposed positioning method is improved by more
than 4 times.
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