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Estimation of Rice Basic Seedling Number Based on
Mixed Pixel Decomposition
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(1. College of Agricultural Engineering, Jiangsu University, Zhenjiang 212013, China
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Abstract; The basic seedling number is an important basis to reflect the health level of rice. Accurately
estimating the basic seedling number at tillering stage can guide the fertilizer and nitrogen amount in later
stage, so as to regulate the optimal tillering number of rice. At the same time, it is of great significance
for rice growth monitoring and yield forecasting. Considering that traditional manual field statistics on the
number of basic seedlings are time-consuming and costly, this experiment took rice at tillering stage in
Zhenjiang Runguo Farm, affiliated farm of Jiangsu University, as the research object, and used DJI UAV
(M600 Pro) equipped with multi-spectral camera ( Rededge —MX) to obtain multi-spectral data of rice at
tillering stage. After image splicing, radiometric correction, geometric correction and other pretreatment
operations were carried out on the original image, the soil end elements and vegetation end elements were
extracted according to the pixel purity coefficient, and the spectral library was established. Then the
mixed pixel decomposition was performed according to the fully constrained least square method, and the
regression model of vegetation coverage and the number of basic rice seedlings was constructed. The
model determination coefficient obtained by this method was 0.891, and the root mean square error

RMSE was 4. 6 plants/m’. In the traditional pixel dichotomy model (based on NDVI, VDVI and GNDVI
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vegetation index) , the determination coefficients of R* were 0. 834, 0.744 and 0. 642, and the RMSE

were 5.7 plants/m’, 7.1 plants/m” and 8.4 plants/m’.

The experimental results showed that the

evaluation indexes of the model based on the hybrid pixel decomposition method were superior to the pixel

dichotomy model. The statistical accuracy of rice basic seedlings can be effectively improved based on the

decomposition of mixed pixel decomposition, and the inverse map of rice basic seedling number is

generated, which can directly count the basic seedling number and provide guidance for rice seedling

replacement and thinning at tillering stage.
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Fig.1 Study area location and regional division
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Fig.2  UAV multispectral remote sensing platform
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Fig.3 End element spectral characteristics of

UAV remote sensing images
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Tab.1 End member vegetation index statistics

3t 7T LRI &R -1 {E P i 22
NDVI 0. 465 0. 098
KA VDVI 0.131 0.052
GNDVI 0. 442 0. 064
NDVI 0.193 0.077
B VDVI 0.024 0. 039
GNDVI 0.278 0.051
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Tab.2 Basic seedling truth value and vegetation

coverage of rice

RAER KAREEA

[ _— FVCypy, FVCyyy  FVConpy  FVC,
1 110 0.494 0. 469 0. 646 0.472
2 108 0. 427 0. 441 0. 598 0.417
3 125 0.531 0. 527 0. 643 0. 524
4 88 0.315 0.314 0.515 0. 266
5 82 0. 349 0. 345 0.578 0.310
6 107 0.438 0.451 0.578 0.443
7 108 0.467 0.461 0.592 0. 467
8 104 0.416 0.457 0.563 0. 385
9 65 0.270 0. 285 0.419 0.219
10 93 0.396 0. 439 0.516 0. 358
11 79 0.328 0.377 0.502 0.282
12 104 0. 450 0.525 0. 564 0.421
13 112 0.493 0. 544 0.585 0. 447
14 91 0. 385 0.412 0. 506 0.316
15 84 0.315 0.390 0. 482 0.258
16 93 0.351 0.376 0.519 0.330
17 82 0.366 0.384 0. 503 0. 327
18 116 0.459 0.482 0.565 0. 464
19 96 0.399 0.393 0.561 0.379
20 92 0.329 0.307 0.523 0.284
21 72 0.275 0.234 0.498 0.242
22 82 0.254 0.237 0. 450 0.291
23 89 0.333 0. 360 0. 492 0. 285
24 95 0.339 0.420 0. 504 0.329
25 86 0.317 0.337 0.494 0.278
26 86 0.306 0. 340 0.491 0.267
27 81 0.324 0. 300 0.535 0. 285
28 71 0.313 0.322 0.520 0. 264
29 76 0.319 0.311 0.520 0.273
30 78 0.316 0.290 0. 494 0. 285
31 86 0.350 0. 305 0. 547 0.320
32 81 0.281 0.319 0. 494 0.251
33 75 0. 206 0.218 0.383 0. 247
34 107 0. 428 0.394 0.610 0.414
35 90 0. 340 0. 401 0. 487 0. 308
36 93 0.337 0.373 0. 492 0.307
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