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a. 3WQF120-12 EU AL b. P-20 HUKIERTEANL
a. Plant protection UAV 3WQF120-12 b. Plant protection UAV P-20

B FAELILY
Fig.1 Spray test site
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Table 1 Main performance index of plant protection UAV

3WQF120-12 1 fE P-20 2R lb A
FEHARSH PSSERRVYiN TN
Main parameter Plant protection UAV Plant protection
3WQF120-12 UAV P-20
- DU L 5)
F1) L T 3 5
B4 Type I BN BT FA LT
e 3
Flight speed/(m's™) 0~15 3
(@473
Flight height/m 2-6 1=3
A
Effective spraying 4~6 2.5~5
width/m
AT
Total spraying 1200 340
flow/(mL-min™)
WO " ]
Maximum load/L
K , R
Number of nozzles
1553k 257 Nozzle type WER B
WSk IEIEE 120 118

Nozzle spacing/cm

JebE e 200 B L 248 UB3S1, HA RTK
ZEyENLINRE, CPHISIA (10+5xDx107) mm, FfE
KRSk (20+1xDx10°) mm, H, D FoRZRS L
MR EE, kme RATANIBE X RAB A E
MV AT 22 I B 25 35 AN A SR 5 R0 553 R R AR bR

SEAT, I G FRGE L A M B SR SRR ARV A
5B RN HR, FEIRIUR FTE AN it/ b
1 AT S5

TR M 00 2R 295,55 A 485 XU IR ) SRR 56 FH -
TR, R A ] 4SO - R e S 6 I BA 85 1 IR
TAURI X 278 5 2 T 000 R o BRI (1 v P AR
Z R AL PR A AR = AR R R BT
B OERE RS,
1.2 REAHZE
L2.1 KEHH

3WQF120-12 B4 LRALINR A5 T p 4 8 2 b
HUE TR E AL R B SE I IR I T, P-20 4R AL
PRI TR 44 J 1 Tl vy A B 2R RPN A M HEAT 30T
AN I A N AR RER T
1.2.2 RAEEHE

Wi 2 Fiow, e RIS A5 R AR
W, TR E R R S Z MBI AIFESY 0.5 me BT
I EE 3 Yk 3WQF120-12 BUAE A LAT 4w e 3k i3,
g SonT s, SRR LM 0.5 m AbERAE M BN
MR %, %185 3WQF120-12 BURIRAL A 2 wilE
R, P20 BUREORHLA ZOBTIR A, It wE i 2
s 7 % . Kl 2a 2 3WQF120-12 AR AR HLINAR it
7R, DLt A id hy 0, AEARRRAT B 8 AN KRR
R ZEARIRAR s e =1, —1.5 =2, —2.5+
=3, —3.5. —4. =451 1. 1.5, 2. 2.5, 3. 3.5, 4. 4.5 m;
Wi 2b FroR 2k P-20 BUREORALINRIRES J7 2 18, DAL
LRAIC 0 m, AEATRRAE 8 ANKRAE S, A WL
£ R YRAE -0.5 =1, —1.5. =2, —2.5. -3, —3.5.

—4 F10.5. 1. 1.5, 2. 2.5, 3. 3.5, 4m.
A A
0.5m m 0.5m
Mk |Route

a. 3WQF120- 1278 LR HLIN iy % Pl
a.Test diagram of plant protection
UAV 3WQF120-12

b. P-207R R {RHLIN 7 % P
b. Test diagram of plant
protection UAV P-20
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Fig.2 Test diagram
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Plane coordinates of conversion of longitude/m
a. 3WQF120-12 BRI ERTEANL WATHIZE
a. Test trajectory of plant protection UAV 3WQF120-12
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Plane coordinates of conversion of latitude/m
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b. P-20 B ERTC AN RAT L
b. Test trajectory of plant protection UAV P-20
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Note: Small triangles and squares represent collection points at different
locations, and small dots represent the location of UAV at different times.

A3 K ATHE
Fig.3 Test trajectory
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Table 2 Test parameters
3WQF120-12 BUE RN/ L 5L P-20 SR S5

R Test parameters of plant protection Test parameters of plant protection
. UAV 3WQF120-12 UAV P-20

T ORI gy TR CIRIE gy SRR
flights ight * ppiop  Wind Flight = “pope  Wind
spee_(li/ height/m Velocl}y/ spee_(%/ height/m Veloc!}y/
(m's”) (m's”) (m's™) (m's”)
1 491 1.85 1.2 3.22 1.84 1.5
2 3.77 1.72 1.0 4.60 1.42 1.2
3 3.90 2.27 0.8 3.85 1.44 1.6
4 3.84 1.05 1.4 3.31 1.72 22
5 2.98 1.70 0.5 3.90 1.70 1.8
6 2.94 2.04 1.5 475 1.60 1.9
7 2.90 1.02 0.8 3.42 2.21 2.0
8 2.86 343 2.2 345 2.06 0.8
9 4.76 2.36 1.5 4.71 2.19 2.0
10 4.88 1.12 0.8 4.45 1.72 1.5
11 5.01 3.60 0.5 4.55 2.05 1.6
12 3.92 2.35 1.2 3.87 1.49 2.5

1.4 BHEERAETE

S AR RS (PR N RS R
ATAEARAEY A AT SRR L SR BOR TR R IUE
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50%AT IR R ADE I AR (R N ERIEAN [ R
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2.1 3WQF120-12 BERIMEGERE B ARG ES
R AT N 7E
2.1.1 ERReER

WK 3. 4 P, 2l 3WQF120-12 RUAH{RHLAE
12 AN BRGS0 Hh 2530 70 AN [ R 55 1 25 i TR 5
Fis SRR E,

FRPEER 3 11530 5 5 TR 4l TR e i 3 P8 ) V)
3WQF120-12 BUFEARHLAA ZBRSEA TV, 12 NEEIR
TR [T R o A G L 43 A 2.0~2.51 —1.0~1.5,
-1.5~2.0. 0~1.5. —2.5~1.5. -1.5~3.0, —1.5~1.5.
1.0~4.0. 0~1.5. —1.0~1.5. 0. 2.0~2.5 m; IMRIEE
4 [ 25 VTR R gE B 50% 13 S0 R ) e vk
3WQF120-12 RURARNLI A IR T E, 12 MK
TR R A R R 20 A7 Y8 L 20 ) A —1.5~3.0 —1.0~3.0.
-1.5~2.5. 0~1.5. —2.5~1.5. -1.0~2.5, -1.5~1.0, 0~
45, —2.0~3.5. -1.0~1.0. —2.5~2.5. -1.5~3.0m.
oA R i s R PR 45 T 15 5
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Table 3 Density of droplet deposition
A-cm’?
KAESLE PRI HLIR Test flights no.
liiﬁfﬁ;‘i 2 3 4 5 6 7 8 9 10 11 12

4.5 1.1 14 13 20 18 49 14 120 46 28 2.7 41
4.0 1.3 33 21 25 25 86 13 183 6.0 21 4.0 42
35 37 52 21 1.7 21 146 15 222 92 28 45 48
3.0 94 184 57 13 1.8 150 1.7 21.7 10.7 58 29 114
2.5 14.9 139 144 23 1.7 352 1.1 161 99 45 48 17.1
2.0 153 143 213 25 89 479 42 153 109 108 7.1 403
1.5 8.9 30.8 40.4 26.0 22.1 34.6 149 22.3 17.6 20.6 56 99
1.0 13.7 30.6 20.0 48.0 42.0 39.6 30.3 30.3 16.1 49.5 7.5 13.1
0 10.5 15.1 19.9 15.6 38.4 46.0 43.1 11.1 16.3 39.6 11.1 12.9
-1.0 9.8 27.7 22.3 11.5 24.2 30.2 553 34 79 351 6.8 29.3
-1.5 8.6 4.6 17.2 3.7 38.0 264 33.0 09 82 45 47 14
-2.0 32 44 50 29 26.1 141 56 11.7 35 53 45
-2.5 1.3 47 31 29 172 56 23 48 48 52 170
-3.0 0 46 44 18 113 33 3.1 21 43 15 35
-3.5 0 12 39 0 58 0 0 0 60 09 23
-4.0 0 0 25 0 0 0 0 0 0 0 0
-4.5 0 0 0 0 0 0 0 0 0 0 0

T R IR B SR AR R R UR TPEE A RN . R .

Note: Portions in bold indicate that collection point is in effective spraying width.

Same as below.
x4 EWIRE
Table 4 Droplet deposition rate

,uL‘cm'2
KA ARKE ALK Test flights no.
Sampling
location | 2 3 4 5 ¢ 7 8§ 9 10 11 12
/m

4.5 0.007 0.009 0011 0.005 0.006 0.023 0.004 0.112 0.024 0.017 0.009 0.044
4.0 0.007 0.028 0.033 0.004 0.012 0.058 0.004 0.129 0.024 0.01 0016 0.043
3.5 0.040 0.061 0.044 0.005 0.013 0.081 0.004 0.181 0.057 0.012 0.021 0.039
3.0 0.096 0.146 0.07 0.006 0.011 0.109 0.006 0.152 0.065 0.021 0.031 0.086
2.5 0.153 0.144 0.156 0.007 0.009 0.201 0.004 0.114 0.062 0.027 0.045 0.096
2.0 0.184 0.145 0.180 0.006 0.074 0325 0.051 0.110 0.071 0.081 0.062 0.142
1.5 0.125 0.224 0.286 0237 0.175 0.233 0.142 0.174 0.106 0.162 0.059 0.093
1.0 0.154 0.267 0.206 0.332 0328 0.272 0.215 0.217 0.106 0.342 0.068 0.085
0 0.112 0.164 0.198 0.265 0.234 0301 0.273 0.109 0.095 0.281 0.088 0.087

-1.0 0105 0239 0.202 0.095 0.202 0.203 0.314 0.021 0.086 0.226 0.052 0.128
-1.5 0,092 0.064 0.163 0.023 0231 0.158 0.213 0.003 0.095 0.024 0.046 0.079
-2.0  0.054 0.054 0.068 0.023 0.185 0078 0.062 0 0.095 0.025 0.069 0.035
-2.5  0.008 0057 003 0.032 0.165 0026 0016 0 0.031 0.025 0.058 0.034
-3.0 0 0043 0039 0001 0.121 0013 0029 0 0.023 0.014 0.007 0019
0012 0033 0 0032 0 0 0

0

0

-3.5 0 0 0038 0007 0.007
-4.0 0 0 0013 0 0 0 0 0 0 0 0
-4.5 0 0 0 0 0 0 0 0 0 0 0

%5 3WQFI120-12 BUERH B MWIEFI ELE R
Table 5 Results of effective spraying width of plant protection
UAV 3WQF120-12

A e ) 5 R

Evaluation results of effective spraying width/m

A Y
e I S0% T A UBU R H T
Evaluation method of droplet  Evaluation method of 50%
density effective deposition
1 =0.5 =45
2 =25 =4.0
3 =35 =4.0
4 =1.5 =15
5 =4.0 =4.0
6 =45 =4.0
7 =3.0 =25
8 =3.0 =45
9 =1.5 =55
10 =25 =1.0
11 =0 =5.0
12 =0.5 =4.5

MR 5 W[ LAEH, KT 3WQF120-12 UL RN K i,
Bt G AN [ 28 RATVENE S50 oA, AT 200m e 5 5
R T s AHE, fER—28kd, ARRVEE 75T
PP H IR A 0SS 5 5 4 AN [) s 250k % ) e Vv e
(AT R e B 5 1 25 SR B AN =0.5 m £ =4.5 m, &5
FATEE . B 11 3E0C AT IR 1A R0 i o i 45
0, MELAVEE, WXLk CATHEE R 5.01 m/s, &
ATRIEEN 3.60 m, [Kt, HELX— o R AT fE 2
THRANAEIX— B AT SO KBS W e A AR
Y5k 2 TR Sk AN BV R

50% 7 TR R ) 5 VA VY 8 AT R R R A R
T B P A VR VP R 4 AR B, W v Y s AR
SIBRES 4y 7+ 10 BERHE LM S (8,  FLmeie 58 f 45
TERRME S22 B AT OB IE S5 4.0~6.0 m SN, Py
AR 5 =4.44 mo AL, AR 3WQF120-12 FUAA £
BLRA el B8 PP e 45 R, 50% A TR B e ik 5%
T2 R AL, 50% A7 TR R e R I A
3WQF120-12 U CRATLA 250l 58 B2 ) PEE o TS 44 7.
10 ZERA ) RATEE R 40 50000 3.84. 2.90. 4.88 m/s, KAT
A 1.05, 1.02, 1.12m, $AT AR ] AT
il RAT R IR AT =i 5, AT e A S A R A B
e v BE SN 2%, DA, g R B AT I A1
PRI AT BB 13X 3 AN IR AT I A

F4h, B 3a nTUAE H, FEERHL ©AT LR K4
P O m AbPHT, BPBHICAR T AR g AR
X 4 PSR B AR, MU Wit 25 I ORA rh 26
WRAET W, BREE 5. 7 ZLRA, AROHIEX P e
2R IR IR A 2 T F R I E R URE, B
DA T 2530 LRSS B 2t K b R e) (1) 55 i DU AR RS
PEES; SRR 5. 7 ZUREMUUREE AR e 42K )
FBJEPZE 2 MR AT T & &0 RN B -1 m
Ab, MR TR M2, H 2 ANBAENLIN BRI XS4
/N, ARSI AR DURRIE R R A TR/ N L Y RS
2.1.2 FAKRBENSHR

Kl 4 2 3WQF120-12 TUAHARHLLE 12 LR
B LE AN TR SR A B A 1) - 35 25 R A% 43 A i
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3 K/NDroplet size/um

00—
NS P S ER SIS 58550
Xfﬁ1\'/ﬁ§53[npling location/m

TE: DV.1 R 10% RBAFRELE, DV.5 RRARBUIE B, DV.9 FIK 90%
BRARER. TR

Note: DV.1 represents the diameter of 10% droplet cumulative volume, DV.5
represents the volume median diameter, DV.9 represents the diameter of 90%
droplet cumulative volume. Same as below.

B4 3WQFI120-12 B AERIE 3 BiF k2 oW
Fig.4 Average droplet size distribution of plant protection UAV
3WQF120-12
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K 4 ATLLE Y, 3WQF120-12 B AR HLIGE it 1 b i)
AR EA (DV.S) EEA{E 270~380 um 2
f)s HBRARI 2 (WA E BARTE 370 um 7=
) FLEPOREP O, B/RARRZEw (5%
PRFR R ELARAE 300 um 247D F A A E Lol 2z ik
PN, 3 ISR (1) 3 8 i DR AR K 1) 253 52 A 55
M K R I sE e, R S Ui RARE N 25
i 5825 5y 52 B N 10) 7K1 X 1R 5% i 1 e AR 3R
NI .

2.2 P-20 BEFRNMZTEREEZHEIRS 658 86E
M E
2.2.1 EHALER

WK 6+ 7w, 43 HERoR P-20 BRI RALAE 12 48
IR0 o 550 70 AN R AR B I S5 i DR B B %5
TUTRAZE,

Fzo6 EBMNIREE
Table 6 Density of droplet deposition

A em’?
KARNLE AIG ALK Test flights no.
Collection 2 3 4 5 6 7 8 9 10 11 12
location/m
4.0 18 08 22 13 27 08 17 03 14 13 13 21

35 20 24 23 13 06 20 15 03 15 1.6 09 22
3.0 18 28 1.1 1.0 08 32 14 14 79 14 29 6.l
2.5 72 25 09 97 31 27 22 93 86 42 13.715.6
2.0 162 3.9 103 22,5 6.8 12.2 19.3 21.7 15.7 16.9 22.3 33.5
1.5 26.0 17.5 24.3 33.4 26.8 25.1 34.2 33.4 24.3 33.2 44.9 36.3
1.0 40.3 41.8 49.4 41.8 46.8 40.6 54.2 39.8 38.5 41.9 68.3 45.6
0.5 38.7 50.2 53.5 59.3 62.3 47.7 51.1 52.1 41.8 55.3 47.5 52.1
0 62.4 62.5 55.3 57.0 45.9 61.8 63.0 58.3 49.4 66.6 20.5 42.3
-0.5 353 57.7 46.8 20.9 33.6 36.3 30.1 37.3 15.4 33.9 11.2 34.9
-1.0 26.1 31.0 179 6.1 239 133 11.2 322 85 10.8 3.8 12.1
-1.5 87 121 7.1 1.7 128 05 3.5 162 55 59 15 48
-2.0 14 19 16 07 10 25 10 62 45 23 06 38

-2.5 0 20 0 0 0 33 0 28 21 12 0 16
-3.0 0 0 0 0 0 0 0 0 19 0 0 0
-3.5 0 0 0 0 0 0 0 0 13 0 0 0
-4.0 0 0 0 0 0 0 0 0 15 0 0 0
x7 THIMAE
Table 7 Droplet deposition rate
,uL‘cm'2
KAEALE IRIHLIK Test flights no.
collection 45 3 4 s 6 7 8 9 10 1 12

4.0 0.001 0.001 0.002 0.002 0.003 0.001 0.001 0.001 0.003 0.001 0.002 0.002
3.5 0.001 0.001 0.004 0.001 0.001 0.003 0.002 0.001 0.002 0.001 0.001 0.002
3.0 0.001 0.004 0.001 0.001 0.001 0.006 0.003 0.002 0.008 0.002 0.003 0.012
2.5 0.007 0.003 0.002 0.011 0.004 0.004 0.002 0.015 0.013 0.008 0.021 0.029
2.0 0.027 0.008 0.016 0.034 0.011 0.02 0.025 0.028 0.026 0.02 0.032 0.044
1.5 0.045 0.026 0.035 0.066 0.032 0.028 0.056 0.046 0.037 0.043 0.058 0.065
1.0 0.072 0.062 0.102 0.088 0.910 0.039 0.091 0.055 0.042 0.079 0.107 0.078
0.5 0.046 0.048 0.088 0.122 0.112 0.070 0.091 0.085 0.050 0.073 0.066 0.101
0 0.091 0.073 0.094 0.103 0.042 0.096 0.107 0.105 0.062 0.087 0.038 0.073
-0.5  0.046 0.066 0.084 0.037 0.046 0.042 0.044 0.061 0.028 0.038 0.021 0.046
-1.0 0035 0,036 0.027 0011 0046 0.03 0.021 0.043 001 0.018 0.006 0.022
-1.5 0008 0.017 0.008 0.002 0.025 0.001 0.004 0.027 0.009 0.01 0.002 0.009
-2.0  0.001 0.002 0.002 0.001 0.002 0.003 0.002 001 0.007 0.003 0.001 0.007
-2.5 0 0000 0 0 0 0004 0 000400050002 0 0002

-3.0 0 0 0 0 0 0 0 0 0002 0 0 0
-3.5 0 0 0 0 0 0 0 0 0002 0 0 0
-4.0 0 0 0 0 0 0 0 0 0002 0 0 0

HRPEER 6 11553 5 5 TR 4l R 2 550 8 P8 ) V)
P-20 YR CRHLIA RO T P, 12 DM RUGRE 1A
R 2 A Va2 9 o —1.0~2.0. —1.0~1.5. —1.0~1.5.
-0.5~2.0. -1.0~1.5. —=0.5~1.5. —0.5~2.0. —1.5~2.0.
-0.5~2.0. —0.5~2.0. 0~2.0. —0.5~2.5m; MRIEE 7
S DT B 45 HE K 50% A TR i ) e 0] P-20 A
TRHL A BOBIRAEA TV, 12 DNZEUGRES 1A RwEiE 2
VG 29 —0.5~1.5. =1.0~1.0. —0.5~1.0. 0~1.5,
0.5~1.0. 0~0.5. 0~1.5. =0.5~1.0. 0~1.5. 0~1.5.
0.5~1.5. 0~1.5 mo HIHEATRWElE 1] 2 45 H T 143% 8.

*8 WML ANBHBRNESER
Table 8 Result of effective spraying width of plant protection
UAV 3WQF120-12
A7 AR A 52 5 R

Evaluation results of effective spraying width / m

R AK

Test flights no. B HAE: S0% T AV HE
Evaluation method of droplet ~ Evaluation method of 50%
density effective deposition

1 =3.0 =2.0
2 =25 =2.0
3 =25 =15
4 =25 =15
5 =25 =1.0
6 =2.0 =1.0
7 =25 =15
8 =35 =1.5
9 =25 =15
10 =25 =15
11 =2.0 =1.0
12 =3.0 =1.5

e, MK 8 FTLLEH, BHEAFZE R CAT/EL
SR, A RO e PR AR T AR HE, A
[ —ZR I, AN[RIDE 2 vk I vr e Hh (A S0 e o i &5
FIAHH ;5 S0% A7 RO TR 5 4 e 15 VT 1 A7 0 i o i
45 Ry ATEHI N =1.0 m 2] =2.0 m, P35 205508 56
= 1.46 m. 171 55 55 P8 P 2 1 1) 5 TR A 005 s o 58 45 TR
FIVEHEIN=2.0 m F|=3.5 m, FIEIHB0O00E R =2.58
mo AT P-20 BURELRMIR B, 553 % B e ik A e (A
RBE S L RS S0%E MU E e A b, P
(RIS T 5 4 5 AR 2 2% A o i B R TR i, HL
S 2.5~5.0 m a2 ). Bk, #iddE P-20 AYkE
PRALIA RO 56 SR e 45 3, S50 B A e R 50%
AU R A LIS A T P-20 ZURE AR LA Rt e
W TR VF A

5 3WQF120-12 BURE CRALIT it 25 M UTRR 45 R —FF,
P-20 B LRHLIN 25 DURR rh 2t R AR T % o IS 3b 1]
PUE H, AL CATAT 4 RN E-0.5 m 4b, B
FWIHAE AN L, WIEER 6 MRS
FEL RRT, AU X Py O TR R R 1 55 TR
i e 2 1 FRA M UORECR,  HLR KU (1 55
DU B B e 28 T b KT 1) 253 R SR 8
2.2.2 BEAEASA

Wil s Pros, Rox P-20 BUELRALAE 12 SR8t
b H 553 AN R SR FE AL B 1R P 38 2 3 R A5 /N A
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Fig.5 Average droplet size distribution of
plant protection UAV P-20
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XoF 253 RS (RN e 15 22 i A 2 i s A8 1D /S T 86
Kk, X T e m il 3702 um A4 1
3WQF120-12 FRILRICANLK UL, SRRl 5 i 2= 10
1.4%~7.8%2 [0, AT % 250 DU AR Bt 1R T F 5008 22 R M A
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Evaluation and test of effective spraying width of aerial spraying on plant
protection UAV

Chen Shengde'?, Lan Yubin®?*, Li Jiyu'?, Xu Xiaojie'?, Wang Zhiguo®, Peng Bin*
(1. College of Engineering, South China Agricultural University, Guangzhou 510642, China; 2. National Center for International
Collaboration Research on Precision Agricultural Aviation Pesticides Spraying Technology / International Laboratory of Agricultural

Aviation Pesticide Spraying Technology, Guangzhou 510642, China; 3. Quanfeng Aviation Plant Protection Technology Co., LTD, Anyang
455001, China; 4. XAIRCRAFT Co., LTD, Guangzhou 510663, China)

Abstract: With the extensive application of plant protection UAV (unmanned aerial vehicle) in China, the research of its
low-attitude and low-volume spray technology has gradually become a research hotspot. At present, the domestic research on
the aerial spraying application of plant protection UAV mainly focuses on the effect of aerial spraying operation parameters on
the distribution of droplet deposition, while neglecting the evaluation and test of the effective spraying width of aerial spraying
by plant protection UAV. It is a prerequisite for precision spraying operation of agricultural aviation to evaluate the effective
spraying width of plant protection UAV accurately, and it has great significance to the planning of operation route and the
improvement of spraying quality. Therefore, the effective spraying width of single-rotor and multi-rotor plant protection UAV
was evaluated with the evaluation method of droplet density and 50% effective deposition amount method which were
commonly used in China by the tests of 12 times with different flight parameters; and different evaluation methods were
deeply analyzed with the image processing principle of DepositScan, which is an image processing software used to analyze
the results of droplet deposition with the image of water-sensitive paper and other cards. The test results showed that: The
evaluation method of 50% effective deposition amount was more suitable than the evaluation method of droplet density for
evaluating the effective spraying width of plant protection UAV 3WQF120-12, which had a relatively larger droplets size, and
the volume median diameter of droplet was about 270-380 um. The average effective spraying width of plant protection UAV
3WQF120-12 was greater than or equal to 4.44 m with the evaluation method of 50% effective deposition amount. The
evaluation method of droplet density was more suitable than the evaluation method of 50% effective deposition amount for
evaluating the effective spraying width of plant protection UAV P-20, which had a relatively smaller droplets size, and the
volume median diameter of droplet was about 130-175 um. The average effective spraying width was greater than or equal to
2.58 m with the evaluation method of droplet density. The evaluating results of the effective spraying width of plant protection
UAV P-20 were in accordance with the actual situation. At the same time, the droplet deposition midline of plant protection
UAV 3WQF120-12 had shift with the wind direction, as well as plant protection UAV P-20. In addition, the analysis showed
that the relative error produced by the software of DepositScan was different with the spot image produced by the droplets of
different size due to the limitation of current image processing techniques. The relative differences of average diameters
between the software of DepositScan and the stereoscopic microscope were 34.1%, 16.3%, 7.8%, 1.4% and 1.2% for 50, 100,
250, 500 and 1 000 um spots, respectively, and the relative measurement error of droplet diameter would increase with the
droplet size decreasing. Therefore, we should choose the suitable evaluation method for the effective spraying width based on
different droplets size of plant protection UAV. The evaluation method of 50% effective deposition amount should be chosen
by plant protection UAV with a relatively larger droplets size, and the evaluation method of droplet density should be chosen
by plant protection UAV with a relatively smaller droplets size. The results provide a guidance for selecting the more suitable
evaluating method of effective spraying width for plant protection UAVs with different parameters, reduce the re-spraying rate
and the missing spraying rate of aerial spraying operation, and improve the spraying quality of aerial spraying operation. The
results provide the theoretical guidance and data support for precision spraying operation of plant protection UAV.

Keywords: unmanned aerial vehicles; spraying; experiments; effective spraying width; evaluation method; choose; precision
operation
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