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Development of a Digital Cone Index Measuring Device
K.S.Lee D.H Lee Y. J Cho S O Chung W.,Y, Park K M. Noh Y. C, Chang

This study was performed to design and to construct a digital soil cone index(CI) measuring device replacing conventional
analog type devices. The device developed in the study consisted of a load cell, a rotary encoder and a motor with a
decelerator as its main parts. The cone speed was controlled lower than 3.0 m/s which keeps the standard suggested by
the ASABE S313.3 specification.

The experiment was conducted in a soil bin system as well as in various fields. The CI data measured by the developed
device were compared with those by an existing measurement device(SC900, Spectrum, USA). Based on the experiments
at various field conditions, the CI measuring characteristic of the device was quite similar to that of the conventional device
within a acceptable R” range of more than 0.5(mean=0.76). It was concluded that the digital cone index measuring device
was an effective and comprehensive sensor for measuring soil strength.
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Fig. 2 The digital soil CI measuring device developed in the study.
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Fig. 3 The circuit block diagram of soil cone index measuring device.
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Fig. 9 Data analysis tool developed by using Visual Studio C++ 6.0
for the digital soil CI measuring device.
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Table 1 Test soil properties based on USDA classicification

Composition
Texture
Sand(%) Silt(%) Clay(%)
535 37.1 9.4 Sandy Loam

2 AN e S8E AR e W A9 vl HF
< 95} RMSE(root mean square of error) 2} + 4%k AF
19] 3] H A9 (regression coefficient)E 751312 RMSE
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where, y = measured value by a conventional device

RMSE=
y = measured value by the developed device
N = number of experiment

Table 2 Description of field experiments on the digital soil CI
measuring device

niir]tl;r Cattggsl;ly of Location Replication
1 Paddy field |Gyeonggi suwon imok 15
2 Paddy field |Gyeonggi suwon yeongtong 15
3 Paddy field |Gyeonggi icheon sindun 20
4 Dry field |Gyeonggi suwon yeongtong 15
5 Dry field |Gyeonggi icheon sindun 15
6 Orchard  |Gyeonggi suwon geumgok 15
7 Orchard  |Gyeonggi suwon yeongtong 15
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Fig. 5 Similarity of cone indexes measured by a conventional

device and the digital soil CI measuring device.(Left : Digital
device; Right : SC900)
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Fig. 6 Cone indexes measured by a conventional device(SC900) at
Suwon, Geumgok.
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Fig. 7 Cone indexes measured by the digital CI measuring device
at Suwon Geumgok.
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Table 3 Analysis result of CI data from each measuring device
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Fig. 8 Comparison of mean Cls with depth measured by a conventional device(SC900) and the digital CI measuring device at various fields.
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