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A New Method in Wi-Fi Indoor Localization Based on Chinese Remainder
Theorem
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(1. Information and Navigation College, Air Force Engineering University, Xi’an 710077, China;
2. Science College, Air Force Engineering University, Xi’an 710051, China)

Abstract: Aimed at the problem that the localization accuracy of current indoor Wi-Fi positioning method
is low a new method of Wi-Fi indoor carrier phase precise location based on Chinese remainder theorem is
proposed. According to the characteristics of Wi-Fi signal multi-frequency modulation, the proposed algo-
rithm explores the potential auxiliary efficiency of Wi-Fi technology to improve the indoor ranging perform-
ance without changing the structure of commercial hardware. The congruence group is constructed by u-
sing the carrier phase measurement of multiple frequency points, and solving the group to measure distance
based on Chinese Remainder Theorem, thus effectively eliminating the integer ambiguity in the carrier
phase ranging. On the basis of analyzing the ranging accuracy and the noise sensitivity, a method is pres-
ented reduce noise sensitivity. According to the actual positioning application requirements, the carrier fre-
quency, SNR, and measurement distance are respectively configured to build a simulation system. This

method is compared with the existing RSSI and TOA for 100 simulation experiments. The simulation re-

KA. 2017-01-10

HEETH: EXRARBFRS (61174194;61473308)

TEE BN & (1993—), BBy vi e A A4, EEMNF LT SHE B A5, E-mail: leinanhe@163. com
BEESE: 5 RATS—) B BTN M B, FENFSFE SR, E-mail: 10956087@qq. com

SIFEME: WEW. FE BEN RTPERLEEY Wi-Fi £ EELHrE[]] 2FETBEAZZRAKBFEN, 2017, 18(6): 70-
75. HE Leinan', LU Hu. JI Zhengzhou. A New Method in Wi-Fi Indoor Localization Based on Chinese Remainder Theorem []J]. Journal of Air
Force Engineering University (Natural Science Edition), 2017, 18(6): 70-75.



6 34 BT A BT P R A E Y Wi-FL S RS E RORT T ik 71

sults show that the average ranging accuracy of the proposed method is 8. 8 mm under the condition of 20

dB SNR and 25 m measurement distance. The method is superior to the existing universal Wi-Fi positio-

ning method and is of great value to application in terms of theory and practice.

Key words: wireless sensor network; Chinese remainder theorem; carrier phase; integer ambiguity resolution
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