(PO SO S ¢

Chinese Journal of Scientific Instrument

B2k ol
2021 49 H

Vol. 42 No. 9
Sep. 2021

DOI: 10. 19650/]j. cnki. ¢jsi. J2108220

Prewitt B /R kB B 3k B R G 46491891

RZ M, ZR

(HPRHER AR RER 2B KD 410073)

8 E. OSSR PO KR AT RN A 1R T i R B 5K A v DU A W TR GG I 4B SR 1) Prewitt A6
FESEFHATSE AL T T —F il 8 N IRRESIAL RARAR B ) /MR AR R R Aof B ol I d 254, 3ok s ) A i F B,
SER TR R MG RS 2 RS K, R — UM 22 AR a5 oA AR U A0 B 5K ) B R 1% e ) 2 (B0 AT SR AL T — ol 1
SR, S A IRR AXME G TIE E T A5, Prewitt Z5H0 MK AL AR 1R AN S50 — BT BUh il 2 15 22 43 53/
FJFORM-10. 4% 1 58. 1% , 17 SRR T I & RGEXHE B SE— B Z0R B0 T 2 42 M AR I = 3G R b 8 5 IR 2K
EH,

SRR SR WEVE B 1T IR s WAR BE K i 5 R AR AR RS s Prewitt BB EEL T

RES S, THY TP212.9 XHERERIRAE, A BERREZESERKRE, 420.10

Structure design of Prewitt hall magnetic gradient tensor system

Zhang Yunzhou, Wu Jun

(College of Intelligence Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract ; To realize the accurate measurement of mT magnitude magnetic gradient tensor in small space for traveling wave main magnetic
flux leakage of high-speed maglev track stator, the Prewitt gradient operator of image edge detection is instantiated. A small volume and
low-cost Hall magnetic gradient tensor measurement structure including 8 Hall magnetic sensors is designed. It overcomes the
characteristics of large zero drift and poor sensitivity consistency of the Hall magnetic sensor by spatial redundancy, which provides a new
way for sensors spatial layout design of the magnetic gradient tensor system. Compared with the traditional cross and square structure,
experimental results show that the Prewitt structure can reduce the measurement error caused by the inconsistency of the above two
parameters of multi-sensors to — 10.4% and 58.1%. The requirements of the measurement system for the consistency of sensor
parameters is effectively reduced, and the complex and high-cost calibration of the three-axis sensor and error correction are avoided.
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Fig. 1 The onboard magnetic field detection method

KRETFHIE

&1 TLV493D-A1B6 LERIEREBESH
Table 1 TLV493D-A1B6 Hall magnetic sensor parameters
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Table 2 Error sources of the hall magnetic gradient

tensor measurement system
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Fig. 2 Cross and square measurement structure
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Table 3 Error of different measuring structures
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Table 4 Sensor parameters of group A

ErRes 2 10 12 13 17 20 24 25
x 0. 098 0. 098 0. 098 0 0. 098 -0. 098 -0. 098 -0. 098
Z R/ mT y 0 0.196 -0. 098 0.196 0.196 -0.098 0. 098 0
z 0 0 -0. 098 0 0. 098 -0. 098 0. 098 0
x 1.139 1.133 1.139 1.121 1.115 1.119 1.107 1.119
R y 1.136 1.135 1.118 1.129 1. 109 1. 126 1. 103 1.121
z 1.123 1.136 1.128 1.101 1. 098 1.117 1.101 1.101
x—y  —0.26 0.18 -1.84 0.71 0. 54 0. 62 -0.36 0.18
RGP PCELH T/ %
x—z 1.40 0.26 0.97 -1.78 -1.52 -0.18 -0. 54 -1.60
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Table 5 Sensor parameters of group B

ErRes 1 3 4 8 14 16 31 32

x -0. 980 0.294 0. 490 0.294 -0. 882 0 0.294 -0.784
E R/ mT y 0.294 -0. 098 -0. 098 0.196 -0. 068 0 0. 196 -1.002
z 0. 196 0. 196 -0. 098 0 0 0 -0. 882 -0.294
x 1.225 1.274 1.188 1.232 1.211 1.172 1.011 1.019
R y 1.201 1.313 1.225 1. 162 1.248 1. 209 1.230 1.059
z 1.145 1.214 1.220 1.257 1.179 1.357 1.189 1. 067

x—y  —2.04 3.06 3.11 -5.68 3.06 3.16 2.77 3.92

REYPEICEEH T/ %
x~z  -6.53 -4.71 2.69 2.03 -2.64 15.79 -0. 69 4.71
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for linear motor
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Table 6 Experiment parameters
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Table 7 Influence of parameter inconsistency on

A, measurement error and SNR %
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Fig. 12 Measurement error and SNR of A and B groups
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