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Recognition Technology of Dynamic Magnetic Interference
Based on Differential Magnetic Compasses

HAO Zhenhai, YANG Xinyong, HUANG Shengguo
(College of Civil Aviation, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: In order to solve the magnetic compass interference problem caused by the low-frequency
dynamic magnetic interference in urban traffic, an integrated heading system based on the differential
magnetic compasses ( DMC) and the rate gyroscope was designed. When the low-frequency dynamic
magnetic interference is recognized by DMC, the integrated heading system converts to the rate
gyroscope working mode. The error of magnetic field intensity, the relative heading difference of DMC
and their change rates were analyzed and taken as system characteristic parameters. A two-step
dynamic magnetic deviation recognition technology of DMC based on the judgment of threshold value
and fuzzy c-means classification was investigated. An experiment shows that the heading error of the
system is less than 6° and the dynamic interference recognition rate exceeds 70% .
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Fig.1 System hardware block diagram
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Tab.1 DMC recognition results for different threshold values

B 8
BA  RBIGER Vin =200, Vg, =100V, =100, V,,, =50 Vim =60, Vs, =30 Vim =40, Vi, =20
Vi =8, Vaar =8 Vi =6, Vaar =6 Vi =4, Viu, =4 Van =3,Vaun =3
WP/ (°) 13.2 9.9 6.8 5.9
1 RP/% 81.3 76.5 63.4 44.9
MP/ % 20.5 12.8 9.9 5.1
WP/ (°) 12.9 10.2 6.6 5.7
2 RP/% 82.6 72.9 59.4 42.8
MP/ % 18.6 11.3 8.4 5.9
WP/ (°) 15.5 10.4 7.1 6.1
3 RP/% 82.9 75.2 61.3 47.2
MP/ % 20.1 14.9 7.2 5.0
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Tab.2 Recognition results of one compass for different value

B E
A B E V,, =200, V,, =100, V,, =60, V,, =40,
V,y, =100 V=50 V=30 V,p, =20
WP/ (°) 40.1 33.6 19.7 15.5
1 RP/% 88.4 78.7 70.2 60.9
MP/% 35.2 24.2 18.9 15.6
WP/ (°) 49.6 30.8 20.9 15.3
2 RP/% 89.7 77.3 64.9 55.4
MP/% 25.6 20.1 15.9 13.5
WP/(°) 46.5 34.1 18.8 15.6
3 RP/% 86.2 78.1 69.2 58.6
MP/% 30.6 23.9 14.3 14.9
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Tab.3 Characteristics analysis of K,
- RS i EESE
RP/% MP/% WP/ (°) RP/% MP/% WP/ (°)
1 88.4 20.5 13.2 78.7 6.1 5.8
2 89.7 18.6 12.9 80.2 5.4 5.5
3 86.2 20.1 15.5 76.9 5.7 5.7
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Tab.4 Recognition result of magnetic deviation after FCM
. B 3 28I ciESE
RP/% MP/% WP/ (°) RP/% MP/% WP/ (°)
2 89.7 18.6 12.9 75.1 5.8 5.7
3 86.2 20.1 15.5 73.9 5.9 5.9
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