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Instrumentation for Three-axis Magnetometer and Peripherals
for Aeromagnetic Measurements
(1) Configuration and Coordinate Measurement Results

Tsutomu OGAWA*" and Sachiko URANO*

Abstract

We have begun the development of a three-axis aeromagnetic survey instrument for use on board
helicopters and multicopters. It consists of sensors, loggers, and communication devices. In the present
paper, we describe its components in detail.

Tests were performed to measure the altitude difference between a barometric sensor to be placed on
board a helicopter or multicopter and a sensor to be placed on the ground during the survey to determine
the sensor accuracy. The accuracy of the horizontal coordinates was also evaluated using GPS devices
attached to barometric sensors. The tests were performed under two conditions: two pairs of barometric
and temperature sensors were fixed at almost the same position where a strong GPS signal was received,
and the two pairs were separated by a known altitude difference with one pair set at a position where
the GPS signal was weak.

The results showed that regardless of the GPS signal strength, the altitude difference estimated using
the barometric and temperature sensors exhibited an error of up to about 2.4 m while for the GPS device
the error was 6.5m for a strong signal and about 59m for a weak signal. In addition, the error in the
horizontal coordinates was about 3m for a strong GPS signal. The results of the present study therefore
indicate that the use of barometric and temperature sensors is effective for accurately determining the
altitude of a magnetic sensor for aeromagnetic surveys, particularly when three-axis magnetic sensors
are used.
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(b) B2
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£ 6. KVAEE - BEEEOTI L 95% EHEIK R
GPS GPS GPS SUEF
b BBk lm] | Bm X B [m] | BEEZE [m] | A EZEIm]
S 1.7 0.5 -0.1 0.66
B 1
95%/(5 HE X [#] 3.3 3.0 6.5 1.23
N3] 31.0 -28.8 34.4 24.0
B 2
95%(5 1 X [#] 38.3 23.1 58.6 2.4
MR OENS., [EFZHCHEEREIZZOET, £ LfEE 5.
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B AAHZETRPHAEFICET S I LD, AL TR
ahz.

F 72, REROEHIFEHNE H W72 2R A IEEICB W T
b, TOT— 5 O TN R OZ2 B,
LI —EREE TEH S ET LRI L - TKFEHI
WZEL, fE A ORI % AL D K070 % HeEE
T LM TERLIZLIEHSRTWS (B 21F Koyama
et al, 2013). ZeHEEIRAIC BT BRI EDS, RIET —
FEHCAZLIZL Y HICEBEL T2 51E, BEH
M OBAL A OHEEHEE DI FICH ST, TR
BEALICHE G TX B LI TX 5.

U EZRIZBWT, SEFEHWSENErSEFEHTH
52N, SROBBOBRICE > TRERT.

3 & &

ZEPREARIRAE IS B\ T Tld 7 < MRS 3 B2 &t
WS 27200, RO ZHE L, RIS RO b
I FAR ISR B 72D OREREE W7 E D S DR E
AOMELEEBE L2, oI L - TR O N4
WED, SUERTE W THEE SN B HEED, GPS 2 Hw
THESNDHEEICH LT, SEED 2 /55 5 BfED
EARTEE, AKPALIEDS, 1m 25 2m BEOERKE TR LN
5 2 EDHED D BT

COAFREEIL, RS 3 L D 2B AR IS BT, S
B LRV DRI AT 2556 2 LX), Wi -
THREH DERIER 734 & L E G IECTHEE S A 2 LITET 5

FlEfE, N ATy =RV Fa Ty —IZIhbnt
UL & B ITHBTRE R R v — & EREEE OB
KD b,

BB IR R A A L LI, B
BB, ARIRANOA RO RER SRl L SYE %
HEFE L2 ZZICRLTEHPL EITFET.
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