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Design and Experiments of Multi-spectral Sensor for
Rice and Wheat Growth Information

Ni Jun Wang Tingting Yao Xia Cao Weixing Zhu Yan
( National Engineering and Technology Center for Information Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; To access the growth information of crops fast, non-destructively in real-time, a four band
multi-spectral sensor of crop was developed based on spectral monitoring mechanism of crop growth
indicators. Optical filtering technique was used to improve the input signal to noise ratio of optical
radiation. Based on crop canopy characteristics and operating environment in the field, the suitable
structure parameters of detection lens was designed, ensuring that sensitivity and resolution effect of
multi-spectral sensor. The weak spectral information amplifying circuit was built by T-type resistance
network. Through calibration, the relational model of multi-spectral sensor and FieldSpec Pro FR2500
spectrometer was obtained, the coefficient of determination of which was 0.802 8, 0.806 8, 0.818 5 and
0.890 0 respectively. The wheat test results showed that the average measurement error of the sensor were
5.6% ,4.6% ,1.4% and 4.5% respectively. The sensor could realize real-time online tests of crop canopy
reflectance spectra to provide strong support for the development of the crop growth monitoring equipment.
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Fig.1 Dynamic change diagram of wheat canopy

reflectance spectra in reproductive period
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Fig.2  Multi-spectral sensor
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Fig.3 Structure diagram of sensor’ s downlink optical path
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Fig.5 Schematic diagram of detection lens parameters
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