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Abstract. To measure the parameters of soilless substrates quickly and accurately, based on a self-made
compound sensor for multi-parameter of soilless substrates, combined with ZigBee wireless network
technology, a portable wireless detector for multi-parameter of soilless substrates was designed.
Considering the practicality and convenient operation, the principle of separated design was employed.
The detector included a handheld terminal and a wireless compound sensor. The wireless compound
sensor, including a self-made compound sensor and a CC2430 wireless module, collected data of water
content, electrical conductivity and temperature in soilless substrates, and sent the data to the handheld
terminal by wireless. Then, the handheld terminal received the data through another CC2430 wireless
module, and progressed with a MSP430F5438A single chip. The measure results can be displayed,
recorded, queried and deleted with the help of a 12864 LCD displayer and a keyboard. The tests
demonstrated that error range of water content measurement was —0.4% ~ 3.1% , and relative error
range was — 3.2% ~ 9.6% ; error range of electrical conductivity measurement was - 0.015 ~

0. 179 mS/cm, relative error range was —4. 7% ~ 10% ; the error range of temperature measurement was
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-0.63 ~0.69°C , the relative error range was —1.1% ~3.3% . The measurement error of detector was

small enough to match the detection precision of agricultural production, and the detector was suitable for

different substrates.

Key words: Soilless substrate Wireless detector
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Fig.2  Physical picture of compound multi-parameter sensor
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Fig.3 Schematic diagram of improved

four-electrode measurement
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Tab.1 Measuring data of moisture %
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1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
e 4.7 86 12.4 16.5 20.0 248 30.1 350 47 9.5 11.3 16.7 22.3 26.7 33.3 46.7
METHE 5.1 8.8 12,0 16,7 20.7 245 31.0 355 4.8 9.8 12.1 183 22.0 27.5 36.4 49.1
4 %t {5 2% 0.4 02 -0.4 02 07 -03 09 05 01 03 08 1.6 -03 08 31 24
A XTR 22 8.5 23 -32 12 35 -1.2 29 1.4 21 31 7.1 96 -13 30 93 5.1
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Tab.2 Measuring data of electrical conductivity
e 4t 2 A o
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FAXT IR %/ % -4.7 2.1 5.9 6.6 1.6 3.0 0.8 1.2 10 7.2 6.4 6.8 0.4 7.7 4.5 5.1
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Tab.3 Measuring data of temperature

¥ 1 2 3 4 5 6 7 8
BHEAM/C 8.20 22.40 30.30 38.40 45.90 51.70 58.00 66. 50
M/ °C 8.47 22.72 30.89 38.86 45.99 51.15 57.68 65.87
o 3 iR 2/ C 0.27 0. 032 0. 69 0. 46 0. 09 -0.55 -0.32 -0.63
MR 22/ % 3.3 1.4 2.3 1.2 0.2 -1.1 -0.6 -0.9
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