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Design and Experiment of Tactile Sensing Device for
Measuring Rice Curvature

CHEN Xueshen HUANG Zhujian MA Xu QI Long FANG Guijin
(College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: In order to solve the technical problem of extracting rice row curvature information in paddy
field environment, a tactile sensing method was proposed. According to the mechanical difference and the
physiological height of rice and weeds during the weeding period, a kind of tactile beam which was based
on bending sensor was designed. Though the mechanical analysis, a dynamic model of the contact
between tactile beam and rice seedlings was established. Combined with the bending strength of rice
seedling, the principle of the bending rigidity of the tactile beam was determined. Through building the
tactile beam calibration test bench, the functional relationship between the device offset and the pressure
difference of tactile beam was obtained. On this basis, based on multi-sensor technology, according to
the voltage characteristics generated by the four tactile beams, the calculation method of rice seedling
bending was proposed. In order to verify the measurement accuracy and the stability of the device,
several field experiments were carried out. The test of speed of travel showed that the acceleration of
travel speed was harmful to the stability. At the speed of 1.5 m/s, the average relative error was
5.90 mm and the maximum error was 8.30 mm. The test of rice hole number indicated that the
measurement error became lowest when the number of rice hole was more than 6 and the average error was
2.56 mm. The average error was 6. 17 mm when the number of rice hole was between 1 and 3. The
average error was 4. 36 mm when the number of rice hole was between 4 and 5. The test of water layer
thickness indicated that there was no significant correlation between measurement errors and water layer
thickness and the lateral offset of neighboring rice seedlings can be controlled within 14 mm. The
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measurement result of this device can satisfy the requirement of accurate control such as rice mechanical

weeding avoiding plants and provide new ideas and examples to solve the problem of crop identification

and detection in the paddy field environment.

Key words: rice; weeding; tactile perception; identification
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Fig. 1  Growth status of rice and weeds in weeding stage
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Fig.3 Mechanical analysis charts of rice
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Tab.1 Statistical results of errors in measuring lateral deviation of number of rice hole mm
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