LV K224 2024,46(3) http://xuebao.jxau.edu.cn g :
Acta Agriculturae Universitatis Jiangxiensis https://doi.org/10.3724/aauj. 2024058  mHenrs

2R 0 AR AR D X R, A R MR BT IBET Y s AR Mk /N DO B AR AR A T 5 ik L) ] VL AR KA, 2024, 46(3) ¢
656-662.

LIZ Y,DENG J Z,ZHAO G Y et al.Research on the calculation method of the geographical coordinates of the operation area under
the background of precise target spraying[J].Acta agriculturae universitatis Jiangxiensis,2024,46(3):656-662.

SRR U RTINSl |2 N R LB e R £
i3k
LR VTR E IR SR )
EEIDEYFIER

(LARR A K2 TREAGE, ) AR T M 5106425 2. [ S0 1 AR T 28 it 25 3R E PRIR G B ge bl T 2R TN
510642;3. ] AREITH KA AR/, T4 1107 529100)

S [ B0 100 7 N XA A SR 15 T AL S MRS o R ST £ S B B — {5 S 6 1
/N B 5 6 BT Al /N X K B8 28 | T ST 9 0N T 7 BRI A 5 0, WA
ARG A TR 0 AR S A BRI PRIl B s A s RS PRt
325 M T A 8 I — R A 45PN X 4 M A A6 S TSR F 8 5 2 AR S
FEA (L 6 R Y e S 23 1 P [ AR S M S M B G 2l /I X 0 A o e
SR W2 e M TET R 57 SR BT 5 R A 07 3 A0 BB, 43 AR H T T (B Mok
Sy TEER P B JLART I A T B MR R P 0 T B 4550 P 75 B /N X M B A B ) 2 o
ik, ELIE o Rk S T e 2 RV AORS FE R AL R R A 4 i [ 45 38 Ll ik vl 80, 2 R 50
T M/ X B A 1592 (A e, 5225 26 K 050 PR AT M7 SRS Y B G A 5 5 7
S S T, JLANT o H A5 Tl R A L 2 7 T LA B 1 « (459 DR Al N X o A
B0 2 BT R — LT S B o T 3 T 447 A A2 52 A Rk R e S 2 AR (B, 7 0 2
B 4 SR Al /N B BB A B 0 o o B, 8 2 O T A 5 T, JLART 95 A T 5 7 T
T F4 6 TS A S M ST X A/ B B 5

KR AR TC AN VAN R M BRAF 8,5 AR 5 JUART ; S 30— 5 e 455 5 G 1 X I 3
R E 5255 :5481°.9;5252".3 XEkFRERRD: A Frag Rl (FIERS ) #RIRES (0SID) :
XEHS:1000-2286(2024)03-0656-07

Research on the calculation method of the geographical
coordinates of the operation area under the
background of precise target spraying

LI Zhiyong'?,DENG Jizhong"*",ZHAO Gaoyuan'?,ZHANG Zichao'?,
LIN Fangyuan®, LIU Lihan'?,MA Junjie"?, HUANG Xu'’

Wi B H#1:2023-12-10  fE[E HH3:2024-01-13

EEWB ) RA IR I SCHEH AR A AF A1 AT H (2023KJ133)
Project supported by the Guangdong Provincial Modern Agricultural Industry Common Key Technology Research
and Development Innovation Team Project(2023KJ133)

1EEE N k5 w1, orcid.org/0009-0000-2856-6207,lizhiyong_scau@126.com; SEEVEE BYk S, b7, i
A= U, NI TIC AN RS W25 5 AR 5T, oreid.org/0009-0002-1456-5494 , jz—deng@scau.edu.cn.

O(TARIAZZFIRIGIEER, FFHIRE CC BY-NC-ND 1Y



3 258 5 A R X S 5 ARl /N DX B AR AR ) S5 ik © 657 -

(1.College of Engineering, South China Agricultural University, Guangzhou 510642, Chinaj; 2. National
Joint International Research Center for Precision Agriculture and Aeronautical Application Technology,
Guangzhou 510642, China; 3. Agricultural and Rural Bureau of Xinhui District, Jiangmen City, Guangdong
Province, Jiangmen , Guangdong 529100, China)

Abstract: [ Objective ] Determining the geographic coordinates of the operation area is one of the key
problems for the implementation of precision target spraying by UAV.If there are many operation areas to be
sprayed or the operation areas to be sprayed are paddy fields, etc., the traditional manual point—by—point
measurement method in the field has the disadvantages of large workload , cumbersome measurement steps,
and difficult access to the measurement area.Therefore, the geographic coordinates of a limited number of
locations located at the boundary or outside the boundary of the operation area are measured, and then the
geographic coordinates of each operation area are calculated according to a certain algorithm , which will
overcome the above disadvantages and have great practical application value, and will greatly improve the
efficiency and application of precision target spraying.[ Method ] According to the solving requirements of the
geographic coordinates of the operation area for precision target spraying, a method for obtaining the relative
position of ground points is found in surveying.At the same time, this method is introduced and improved.Two
algorithms for calculating the geographic coordinates of the operation area are proposed , which are based on
the geometry method assuming that the earth is a sphere and the projection method assuming that the earth is
an ellipsoid. [ Result] The experiments show that the errors of the two algorithms are in the range of
centimeters compared with the measured value, which meets the requirements of precision spraying on the
target.In terms of solving speed , the geometric method is faster than the projection method.In terms of solving
complexity , the geometric method is better than the projection method. [ Conclusion | The two algorithms
proposed in this paper to solve the geographic coordinates of the operating cell-the geometric method and the
projection method can meet the requirements of precision spraying on the target in terms of precision.
However, in the process of solving the geographic coordinates of the operating cell using the two algorithms
respectively , it is found that in terms of calculation complexity and calculation speed , the geometric method is
better, simpler and more suitable for solving the geographic coordinates of the operating cell when
implementing precision spraying on the target.
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Fig.3  Schematic diagram of the position of points A and T
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Fig.4 Map of the test field Fig.5 Schematic diagram of the test site
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Tab.1 Geographic coordinates and errors of the operation area
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G error P error
(lat,Ing) (lat,Ing) (lat,Ing)
1 n, 23.162 198 09,113.339 199 36 23.162 198 14,113.339 199 31  23.162 197 74,113.339 19996  0.073 0.008
2 n, 23.162 189 90,113.339 296 83  23.162 189 87,113.339296 61  23.162 189 53,113.339 297 71 0.099 0.023
3 n, 23.162 181 72,113.33939429 23.162 181 60,113.33939392  23.162 181 39,113.339394 60  0.048 0.040
4 n, 23.162 173 53,113.339491 76  23.162 173 33,113.339491 22  23.162 173 23,113.339491 83  0.034 0.060
5 n 23.162 242 89,113.339203 12 23.162 243 12,113.339203 14  23.162 243 47,113.339203 80  0.095 0.026
6 n, 23.162 234 71,113.339 300 59  23.162 234 85,113.339 300 44  23.162 235 26,113.339301 55 0.116 0.022
7 n, 23.162 226 52,113.339398 06  23.162 226 58,113.339397 75 23.162 227 12,113.33939844  0.077 0.032
8 ng 23.162 218 34,113.339495 52  23.162 218 31,113.33949506 23.162 218 96,113.33949567  0.071 0.047
9 ng 23.162 287 70,113.339 206 88  23.162 288 11,113.339206 97 23.162 288 27,113.339 207 56  0.094 0.047
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11 n, 23.16227133,113.339401 82  23.162 271 57,113.339 401 58 23.16227192,113.33940220 0.076 0.036
12 n, 23.162 263 15,113.33949929  23.162 263 30,113.339498 89  23.162 263 76,113.33949943  0.069 0.044
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