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Experiments on Performance of Portable Plant Growth
Monitoring Diagnostic Instrument

Yang Jianning' Zhang Jingchao' Zhu Yan® Yao Xia’® Cao Weixing” Ni Jun®
(1. School of Electronic and Information Engineering, Jiangsu University, Zhenjiang 212013, China
2. National Engineering and Technology Center for Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; Experiments were carried out on the performance of the crop growth monitoring diagnostic
instrument. The results showed that multi-spectral sensor had high linearity and precision, and linear
correlation coefficient was over 0. 95. Sensor with characteristics of good repeatability and stability, the
hysteresis error of whose detection lens on 720 nm was 3. 35% , and on 810 nm was 2. 22% . And also the
dynamic stability of the instrument was well. In the test environment, with the smaller measurement error
caused by the solar light irradiation changes, the average error of 720 nm detection lens was 1.43% and
of 810 nm detection lens was 1.38% . The instrument has excellent performance on monitoring leaf
nitrogen content, leaf nitrogen accumulation, leaf area index and leaf dry weight , the linear regression
correlation coefficient of which were 0.879 5, 0.883 0, 0.859 6 and 0. 839 3 respectively and average
measurement error of which were 6. 14% , 8.29% , 6.24% , 6. 19% respectively.
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Fig.1 Portable monitoring diagnostic instrument of crop growth
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Fig.7 Rice growth information monitoring model
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Tab.1 Spectral data of crop growth monitoring diagnostic instrument

it 251 % Iy e A I
810 nm 720 nm 810 nm 720 nm
0.381 0.219 0.16 0.370 0. 206 0.16
0.414 0.223 0.19 0. 403 0.214 0.19
0. 480 0.252 0.23 0.439 0.222 0.22
0.499 0.262 0.24 0.466 0.239 0.23
0.501 0. 259 0.24 0.479 0. 240 0.24
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Tab.2 Verification data of crop growth monitoring diagnostic instrument
Cy Ay 1,/ % Wi
FBRE WA AR X PR MR AR X ShRE WA A X FERE/ WA AR X
/% /% R/ % /gem™*  /gem ™’ RE/ % /% /% RE/ % gm ™  gem7? BRI/ %

1.725 1.530 11.28 2.033 1.796 11. 65 3.417 3.693 8.10 0.202 0.214 6.00
2. 008 1.934 3. 66 4.412 4.199 4.82 4.581 4.618 0. 81 0.263 0. 266 0.91
2.376 2.427 2.17 6.578 7.131 8.40 5.336 5.746 7.70 0.296 0.329 11. 10
2. 669 2.552 4.36 7.858 7.873 0.19 6. 197 6.032 2.67 0.339 0. 345 1.88
2.886 2.614 9.44 9.730 8.239 15.32 6.316 6.173 2.26 0.337 0.353 4.78
1.484 1.566 5.55 2. 106 2.011 4.48 4.177 3.776 9.59 0.231 0.218 5.61
1.744 1. 900 8.94 3.502 3.995 14.08 4.818 4.539 5.78 0.275 0. 261 5.10
2.163 2.276 5.23 5.962 6.229 4.47 4. 607 5.399 17.20 0.290 0.310 6.96
2.320 2.415 4.09 6.342 7.055 11.25 5.856 5.717 2.37 0.364 0.328 9.98
2.422 2.584 6. 69 8.781 8. 062 8.19 6. 490 6. 105 5.94 0. 386 0. 349 9.55
KR/ % 6. 14 8.29 6.24 6.19
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