10 % 55 4 3 S E A S B Vol. 10 No. 4
20234 7 H Navigation Positioning and Timing July 2023

doi:10. 19306/j. enki. 2095-8110. 2023. 04. 013

TH] [6]) 2= N 3 == Y 152 Iﬁﬁzzuf“muﬁi
AR, EHE, W OW, TRE, BER, SR

(1. Wy IR Tolb K 2f 28 [l i 5 0k 4 AR bt R 1500015
2. thE ARk 4 32380 #EBA . dLE 100072)

B EANTEELGENFMEE, BB AFEALR K A b, i@ d 5 AR & # 5 9
S EIT R ERBEESPHATATHEZ S Y RN Tk AN AR, 5244
MEMS 1Rt §At g2 2B AR B T — AR L & F & A 69 B4R ZAL A Z A5 8 60 B AL R
& RAL T kR T AR BB R SR E SR IR £ AT R AL G %é’a%ﬁ F R 5B F 6 W Ah B4R

ﬁizﬁ%ef‘u#ﬁ%i&mi& iR T AR RAL R AR R AR B ES RPN AR B4R
EAGEAE R RO & Rz N Y %i:‘i%fﬁ%%}ﬁiﬁi(UKF)éé'rm'riza‘zEXﬁ5@17;‘?%:;4%3-’:‘

,/a%ztxﬂf]i?f%ﬁﬁﬁxiiﬂa’f’l’% HHEFMOER, BT RRKBEELEDLT OO m BERKREHKEA
TTGHEFMELE K,
9&%2@:@@@%@;% MR EM; R FRERE;EETEMLRA
RESES.V249. 3 XHERARERD A T EHS.2095-8110(2023)04-0132-08

Inertial magnetic-induction positioning method for indoor scenes
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(1. Space Control and Inertial Technology Research Center, Harbin Institute of Technology, Harbin 150001, China;
2. Unit 32380 of PLA. Beijing 100072, China)

Abstract: Aiming at satellite denied problem of the indoor navigation, based on the existing mag-
netic beacon positioning technology, this paper analyzes the characteristics of low-frequency rota-
ting magnetic field, establishes a magnetic induction vector angle observation model that is not af-
fected by the sensor attitude and magnetic moment information of magnetic beacon., and combines
the error model of MEMS inertial navigation, proposes an inertial magnetic-induction dynamic po-
sitioning method with the sine and cosine value of the magnetic-induction vector angle as the meas-
urement information, and the influence of magnetic sensor attitude error and magnetic moment er-
ror on positioning results is avoided. Static test is carried out using the biaxial magnetic beacon ex-
perimental system in the laboratory, and it is verified that the magnetic-induction positioning
model is not affected by the sensor attitude, the shelter in the environment and the magnetic mo-
ment. The inertial magnetic-induction positioning method based on unscented Kalman filter
(UKF) is verified by numerical simulation. The results show that the method can effectively sup-
press the divergence of inertial navigation, and the maximum position error is less than 0. 75 m,
meeting the requirements of high-precision navigation and positioning in most indoor scenes.
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Fig. 1 Schematic diagram of artificial magnetic beacon positioning system
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Fig. 2 Schematic diagram of rotating magnetic field
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Fig. 3 Magnetic beacon experimental system
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Fig. 4 Error and stability analysis result of the cosine and
sine values of the included angle of the magnetic-induction

vector at different positions
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Fig. 7 Position error diagram of inertial magnetic-

induction integrated navigation
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