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Study on the Automatic Measurement System of
Soil Parameters
Development of Soil Hardness Sensor

Minoru KomaTtsu*, Akira Karo** and Katsumi Sakamoro*

This paper presents the results of a study on a microcomputer-based instrumentation
system to measure soil hardness using a disk tool sensor. The system was operated by
a Hewlett-Packard 9816s microcomputer. The soil hardness was calculated from
measured disk penetration resistance. The developed system is based on real-time
processing, and the aquisition results are drawn out as a soil hardness map of the
measured field. Measured data are recorded with the source wave, and put to use for
data analysis by the secondary processing programs.

The typical field hardness data are measured by the developed soil hardness sensor.
The major results are given in Fig. 5 and 10. As mentioned above, the developed soil

hardness sensor gave better results for efficient measuring of field hardness.
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Fig. 1

Schematic of the soil hardness sensor

used in the experiment : @) Disk tool, 2
Depthmeter for disk tool, @ Torsion bar,
@ Potentiometer, B Ground wheel type
speedometer, ® Depth control shoe, and
@ Controller of disk penetration force.
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Fig. 3 Block diagram of the microcomputer-based instrumentation

system for the tractor test.
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Fig. 5 Soil hardness map of the farm carrier running field,
drawn by the real-time processing program.
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Fig. 6 Example of analog source data, auto correlation and power spectrum

analysis on the measured soil hardness waves, drawn by the secondary
processing program (test as in Fig. 5).
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Fig. 9 Influence of the farm carrier running on

the soil parameters Pqsq and Uy, (test as in
Fig. 5).
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Fig. 10 Soil hardness map of the paddy field, drawn by the
real-time processing program.
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Fig. 11 Example of analog source data, auto correlation and power spectrum
analysis on the measured soil hardness waves, drawn by the secondary
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46 R OHE - TNEE BR - RATER

0

«. MPa
=
o
T

Coefficient of Variance Cv, %

Specific Resistance of Disk P,

o
=
=

Lateral Distance Lw, m

Fig. 12 Soil hardness distribution of the paddy field (P44 data point is
the average of 3,000 field measurements, test as in Fig. 10).
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