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Fig. 5. The schematic diagram of the automatic soil sampling and analyzing vehicle.

i I BRI -
Fig. 6. The prototype of the soil sampling and analyzing vehicle.
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Table 1. Specification of the automatic soil sampling and analyzing vehicle

Items Specification
Dimension 3,100 (L)*1,500 (W)*3,100 (H) mm
Power 16 hp/2,400 rpm diesel engine
Transmission 6 forward and 2 backward speeds
Wheel driving 4 wheels driving
Ground clearance 1,000 mm
Tread & wheel base 1,160 mm & 1,200 mm
Turning radius 4,300 mm
Tyres 6.00-21-8PR
Operation speed 2.6~17.1 km/hr
Weight 1,595 kg
Platform 1,000 (L)*1,300 (W)*1,800 (H) mm
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Fig. 7. The soil sampling system.
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Fig. 8. The soil sampling tube.
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Fig. 9. The mechanism of soil clipping.
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Fig. 10. A control box and the internal sections.
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Table 2. Vibration results of the chassis without damping

Frequency (Hz) Amplitude (um)
Vibration of generator 50 0.015
Vibration of generator and engine idle 50 0.018
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Table 3. Vibration results of the chassis with damping

Frequency (Hz) Amplitude (um)
Vibration of generator 50 0.011
Vibration of generator and engine idle 50 0.013
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Table 4. Mean error of the spectrum without damping

Amplitude (0.015 um) Amplitude (0.018um)
Frequency (50 Hz) Frequency (50 Hz)
Mean error of the spectrum (%) 1.65 3.19
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Table 5. Mean error of the spectrum with damping

Amplitude (0.012 um) Amplitude (0.014 um)
Frequency (50 Hz) Frequency (50 Hz)
Mean error of the spectrum (%) 1.382 1.55
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Development of the Automatic Soil Sampling and
Analyzing Vehicle'

Gwo-Wei Long?, Yun-Sheng Tien® Li-Cheng Hsieh®, Zheng-Hao You® and
Hsu-Chih Chang®

ABSTRACT

Using the human power to sample soil in the field takes time and tremendous effort.
It has been proved in recent years that NIR technology may save time to assay soil than to
use the traditional way by human labor. The objectives of this study were to develop a
mobile and expeditious soil sampling and analyzing system that applies NIR system to an
automatic soil sampling vehicle with a mobile chassis. The accomplished vehicle had a
high chassis, four-wheel drive, and four-wheel turning. Meanwhile, it uses the PLC to
make the automatic soil-gathering possible. The purpose of setting the diminish vibration
mechanism is to reduce the vibration on the NIR system to ensure the accuracy of the
measuring spectrum value. Under vibration condition to test the NIR system, constrained
optical instruments had less error than non-constrain type. For the test of soil grabbing
mechanism, the moisture contents for surface and bottom layer soil in the sampling field
were 21.5% and 22.77%, and the successful rate were 50% and 100%, respectively. The
efficiency of the soil digging mechanism was 5.6 times higher than labor work. The result
of the entire research and test showed that the automatic soil sampling system, the test
vehicle, and its soil-collecting system had accomplished the primary requirement of
design and also achieved high-efficient soil sampling.

Key words: automatic soil sampling mechanism, diminish vibration, NIR,
efficiency of the soil digging.
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