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(Lorentz force) 2
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(Hall effect)
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F=eE+e(V*B)
e ( e -q e q q 1.6x10™ coul)
E: (N/coul)
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B: ( Tesla T=Weber/m?)
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6PS

CPU Pentium 450

Precision Navigation

Crossbow

DC24V 50.8 mm 1/10

Table 1. Specification of TCM2-50 €l ectronic compass.

Manufactory Precision Navigation
Model TCM2- 50
Size 2.5x2.0x1.05cm
Level +1.0°RMS
Headin .
_ rexing Tilted +1.5°RMS
information -
Resolution 0.1°
. Accuracy +0.4°
Tilt .
. . Resolution 0.3°
information
Range 50°
Power requirements Voltage DC5Vor6~25V
Current 15~20 mA
Digital RS- 232C
Interf ~ i
nterface Analogue 0~5V linear

Resolution 19.53 mV, 8 bit
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Fig. 1. Stability testing data of TCM2-50 electronic compass at seven positions in same direction.
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Fig. 2. Orientation detected by TCM2-50 el ectronic compass at 60 cm and 160 cm of height when the

Fig. 3. Orientations detected by TCM2-50 electronic compass, at different height, were interfered by the
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Fig.4. The fluctuation of orientation was detected by TCM 2-50 el ectronic compass of the carrier, which
heads forward at lower speed for 30 sec twice.
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Fig. 5. The fluctuation of orientation was detected by TCM2-50 el ectronic compass of the carrier at lower

speed w
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Fig. 6. The fluctuation of orientation was detected by IMU400CA €l ectronic compass while the carrier at
lower speed with 5 sec forward, 8 sec left turn and 30 sec forward.
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The Application of Orientation Deviceto
Agricultural Crawler Carrier Guidance

Ling-Hsi Chen? and Tshen-Chan Lin®

ABSTRACT

This study investigated the guiding performance of agricultural crawler carrier with
orientation devices. The carrier was driven by rear-wheel sprocket with 6.0 hp gasoline
engine, and manipulated by a PC-based control system. The TCM2-50 electronic compass
had minimum noise interference when it was fixed above the upper plate 140 cm of height.
Engine running was one of interference factors. The self-propelled carrier ran forward in
30 sec when the speed of carrier was 15 m/min, and the orientation output from TCM2-50
electronic compass was deviated about 7°. The deviation was 33° when the carrier was at
the same speed with 5 sec forward, 5 sec left turn and 8 sec forward. The fluctuation of
orientation was about +30° when carrier was moving, due to the structure of carrier and
vibration. The natural and working frequencies of carrier should be kept away from the
natural frequency of TCM2-50 electronic compass. Another tested device was the inertial
measurement unit IMU400CA, its orientation output was linear without fluctuation. The
result showed that IMU400CA was capable of resisting vibration and noise of crawler
carrier system.

Key words: crawler carrier, guidance, electronic compass, inertial measurement
unit

T Contribution No. 0519 from Taichung DAIS.
2 Assistant of Taichung DAIS.
® Professor of National Chung Hsing University.



