201945 H Z?ikmw‘%%?ﬁ %50 % H S5 M

doi;10.6041/j. issn. 1000-1298. 2019. 05. 028

ETEANEBRMERKERNT IR

ke EEE s UE AWM KEkE BEF
(L. PHAbRAPBIEL RS B TR, BRPERGE 7121005 2. PHILAHBHE KB S 7 TR B, Bepitg sk 712100)

T ONTEFORAE A TR o | PR b A R R A AR R, B TE AWK KA K B B 4 1R T e Y75 40085 1E
B+ 5214 ( Digital orthophoto map, DOM ) K %7 F M55l ( Digital surface model, DSM) , Fi| H K-means 5.3 | 5t & 1 22
EETIE AN BSR4 BT DOM Hr i oK I THE B, A2 IS, 55 DSM &R IR IR K S B (R B . 5 30l =
MR HEAT AL |3 Ah T L9 R 4351 0. 853 ,0. 877 .0. 923, RMSE 43 ] 7 15. 886 ,14. 519 . 11. 493 cm, MAE 4351
13.743 11. 884 .8.927 cm, Z5FFKM . 454 DOM F1 DSM 1] DUAS I B UL KB BER B KR E . 5 K-means 535 |
WAL ZE S SETEAE L B T B IR R BCE R & B — @ L3, RS B4k, SR A DOM Fl DSM #0455 & 19 &

KEER ., TR B, TANL,; B IES 1%, B Rmss
FESES . TP79 T EkERIRAD: A X EHS 1000-1298(2019)05-0241-10

Extraction Method of Maize Height Based on UAV Remote Sensing
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Abstract: In order to accurately and quickly grasp the growth information of maize in the growth cycle,
different digital orthophoto maps ( DOM ) and digital surface model (DSM) in the four stages of the
nutritional growth stage of maize were obtained by unmanned aerial vehicle (UAV). K-means, genetic
neural network and skeleton algorithm were used to extract the maize areas in the DOM, generate masks,
and combined with DSM sets to obtain the height information of maize. Compared with the field
measurement of plant height, the R* of three methods were 0.853, 0.877 and 0.923, respectively,
RMSE were 15. 886 cm, 14.519 cm and 11. 493 c¢m, respectively, MAE were 13. 743 c¢m, 11. 884 c¢cm
and 8. 927 c¢m, respectively. The results showed that combining DOM and DSM can better extract the
height value of maize in the nutritional growth stage. Compared with K-means and genetic neural
network, the maize height extracted by the skeleton algorithm was highly consistent with the field
measurement ( R> was 0. 923, RMSE was 11. 493 em, MAE was 8. 927 em) , and the extraction accuracy
was high. Skeleton extraction combining DOM and DSM provided a way to extract plant height, which
can be used as a reference for monitoring maize height by UAV remote sensing.
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Tab.1 Main parameters of UAV image acquisition system
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Tab.3 Maize area extraction accuracy evaluation
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e 25 T 4 SR P B BRURR 55 1 R R 0. 877, RMSE Hy
14.519 em ,MAE 7 11. 884 cm; B2 P HURR 1)
R4 0.923 RMSE 4 11. 493 cm,MAE 4 8.927 cm, Hi
I AT T i AR SR bR = ROR AT

R4 EEITH

Tab.4 Evaluation of precision

Bk X 45§ R? RMSE/cm  MAE/cm
1 X 0. 862 16. 121 14.236
2 X 0. 847 18.053 15.136
‘ 3IX 0. 844 16.589  14.204
K-means 51 41X 0.841  13.979 12449
51X 0. 852 14.331 12. 689
£X 0. 853 15.886  13.743
1 X 0. 889 14.486  12.478
2 X 0.874 16.392  12.844
N 3K 0. 885 14.265  11.496
4 X 0. 852 13.474  10.918
51X 0. 862 13.802  11.685
£X 0.877 14.519 11. 884
1 X 0.914 12.749  10.923
2 X 0. 909 13.889  10.898
— 3 I% 0.931 11.018 8.595
4 X 0.939 8. 609 6. 609
51X 0.921 10. 466 7.610
£X 0.923 11. 493 8.927
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