5512 3] BOF % Vol.48 No. 12
2020 4 12 H ACTA ELECTRONICA SINICA Dec. 2020

LT RE FoM BE 5 v U o R 1 5 TR i S M A

LB OEFEE O
(PEA &%ﬁiﬁﬁﬁfﬂ%xfﬁﬁﬁ M{ﬁmJ_&j(%fﬁm%?ﬁLﬁ%% LR AR N 450001 )

M OE: MERMER S AR R S MG A N E (L R, B X A SRR SR RS o A MU, S O
RGNS B2 22 1) [R) L, AR SCHR 1 TG P 5 R i R I G S i D 1. o 5 K SR ARG A I SR R b 5T
ST AR , I FHF 7 1 K0 e RO 25 (0 o 2 5 Bk 3  A1 14) 5 2 RO Ay o i e R A, o B R Kl A R i =
BAA I Rt D9 To 2 AR AR IR, I ] Rprop BIA AL 40 i Jm , a0 A 1 H 7 ik M L TR STk 1
PH e TSRO AR B AN , I B = Rh O R A B, 70/ N X IS5t i e PR3 T o) DX S e
5 W RIS R 7 S e PR P O eGSR AR S, 5 RAIE W4 1 1) D5 VR RE R T BCSE BRI T 2 AV 70 ) g 2.

REEW:  MELENEN; BAWE; ST B

hE4%S:. TP391.7 XEkPRIRAD: A XEHS: 03722112 (2020)12-2304-09
FBF=Z4# URL: http://www. ejournal. org. cn DOI. 10.3969/j. issn. 0372-2112.2020. 12. 003

An Ambient Magnetic Field Construction Method Based on the
Gradient of the Magnetic Potential and Gaussian Processes

WU Zhi-dong, TANG Tao, WANG Ding
(Institute of Information System Engineering ,PLA Strategic Support Force Information Engineering University , Zhengzhou , Henan 450001 , China)

Abstract; Modeling the spatial magnetic field precisely is the basis for the geomagnetism-based indoor localization
and tracking system. Traditional magnetic constructing schemes ignore the distribution of magnetic field, which causes low
accuracy of the constructing magnetic field. To deal with this problem, this paper presents a magnetic field modeling method
based on the gradient of the magnetic potential and Gaussian processes. Firstly, the relationship between the gradient of the
magnetic potential and magnetic field is introduced into the Gaussian processes. Furthermore, the sum of the squared expo-
nential kernel spatial gradient and geomagnetic offset field distribution variance is used as the kernel function of the Gaussian
processes. By transforming the constrained hyperparameters optimization problem into an unconstrained optimization prob-
lem, we employ the Rprop algorithm to estimate the hyperparameters. Finally, simulations are implemented to analyze the ad-
vantage of proposed method over traditional methods,and the impact of the hyperparameters on magnetic discernibility is al-
so discussed. In addition, we carry out magnetic field constructing tests using a triaxial vector magnetic sensor in different en-
vironments, including small area relatively strong magnetic field distorted environment, strong magnetic field distorted envi-
ronment, and open area weak magnetic field distorted environment,to validate the performance of the proposed method in
different real environments. The results of the experiments prove that the proposed scheme works well in practical applica-
tions.
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