BT

ELECTRONIC

Ll

MEASUREMENT TECHNOLOGY

Has k17
2025 4 9 H

O AR

DOI:10. 19651/j. cnki. emt. 2517911

EF RS ReEEE R AT AW

2FE BHE HALP K K KM
(P kF/ELL5@BEIRFR KB 030051

W OE . ASGRIT R R T 2 TR E N A Ll A P X (R R T R A S RS R TR
FREG TS SRR BT T S T RO . AR A T A 58 0 I 3R Bl A 5 AR B BIA T 8RO S BOR L RIR R T T RE o
JEE [ B Jo B0 H) B 5 PR . SR O LSS A R R T T A [ BRI A5 1R TR A SO B B R e ) 2 TR 3l 7 1 A
T RESE N W Ak T O L A R R, HS RS AR e PR TR BRI 0. 57, [Rl I E AL AL 4 48 T 3~4 s, LA LTE
SE S IR 281 b 2 T B U5 i 3 BE A SBCRAIE R 0 AR o L LA T B N E i 4B Y O T A M

KRR . B R A E LR B T A TR

thE 43S, TN12. 16 XEkHRIRAD: A ERREZRFEKE: 110

Research on self-localization method using a single-channel microphone
based on dipole sound source

Rong Jingyue Guo Jinrong Han Jianning Zhang Quan Zhang Pengcheng

(School of Information and Communication Engineering, North University of China, Taiyuan 030051, China)

Abstract: In this paper, we propose an indoor self-localization algorithm for mono microphones, which achieves
efficient localization in a limited computational resource environment by generating two pairs of dipole sound fields and
combining them with orthogonal detection techniques. Compared with the traditional time-driven mode, this algorithm
introduces the frequency-division multiplexing technique, which dramatically improves the localization speed and shows
excellent robustness at the same time. Numerical simulation experiments show that under the same environmental
conditions, the improved algorithm in this paper is able to accurately estimate the azimuth and elevation angles by
driving two dipoles synchronously, and the average error is no more than 0.5° compared with the original algorithm,
while the positioning time is shortened by 3 to 4 seconds. The algorithm not only significantly outperforms the existing
methods in terms of positioning timeliness, but also effectively ensures the accuracy of positioning, which has

significant application value in the field of indoor positioning.
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Fig. 1 Diagram of the arrangement of four loudspeakers and

the positioning of the microphone sensor
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Fig. 2 Diagram of the loudspeaker driving signals
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