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Design and testing on a transplantable target spraying control system for
the spraying machine
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Abstract: Spraying continually is the traditional working mode of spraying machine in orchard. Spraying in the gap
leads to pesticides waste and environment pollution especially for the small trees or the sparse trees. This study designed a
transplantable target spraying control system, including three DT35 laser sensors, a PLC ( Programmable Logic Control-
ler) , a touch panel and six solenoid valves. The function of the system was spraying on the target and stopping spraying in
the gap. The thinner laser beam would lead the solenoid valves open many times during the working process. So a linear tar-

get spraying control method was propoesd to avoid the

disadvantage of the laser sensor. Meanwhile, an ahead or
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10° Pa and velocity of spraying machine was 0.48 m/s. Compared with the continual spraying mode, point to point spraying

mode saved 55% pesticides and linear spraying mode saved 37% pesticides. The switching number of the solenoid valves

was respectively 44 times(upside ), 57 times ( middle part) and 40 times ( bottom ) in the point to point spraying mode,

while, the switching number of the solenoid valves were all 20 times from top to bottom in the linear spraying mode. Consid-

ering the volume of spray and the system stability, linear spraying mode decreased the switching times of solenoid valves

greatly when the dosage of pesticide was cut down by 37%, it is benefit for decreasing failure rate.

Key words :

IR bel A% 4t Ak e 55 HLAR L D7 XA 1 i 14 2 g
55, BRI A/ NS AR A B 1) SR el AR 9 =2 B A7 AR 3R
23 B, SR 1] 25 B A ) oA o S EUR SR 2 TR
A3 B78 AR WL AE e iy (Y [P OE SRy
W25 FEAR R Aok L R [P JA) A RGR AR 2 — |, HOC A
FET IO PR RS v A I B A 9 AT T 8RR AIE AR
k.

FRBR RN AL SR 25 TR 25 2T A AL ias ) s
WAL AR ST R L R e ok R s H
LIRS Rosell ™ PRI BT T 1 R 14 R 2%
MBI 8 4RO E IS IR RS R Ak
TRm et ) =AY RS R, R e L R RIS 1
A3 S NI 22 5 N = I R =S 78 T N A B RS
T 2 T 37 e K5 R R U A B AR I N HH
HHCRE A AR AN . Schumann 281 Gil
200 Llorens 25 g g 217 4y I R 10 4.3
A3 A A AP I A SR R SRR R T AL R
IR [0 P B S T GRS e A R A i X A FR
M)A A e 5 RS AR m i 24 . (E R A B A
FA) R A TR P R A 1) R A BRI T R
B 1) 43 R B FUORS B, AR 2158 7 Dk A% B AR 2 [R) A
FERE PR B, bR 2 S S 7 D A O
2 PG IERARHEAT T AU ] BRI 5 43 Hr
7 I A5 SRR AR U ] PR 5 800 mm, AN RE W 2 R
Frel i o HEL Mg 5 445 T 520K T IO A% TR A R A R
FIEEE R 20 mm, BAT TAERR & | mi g PRt | o7
R SROES T

A 5TV T — ] RS AR ) X I 55 4 R 4
KH 3 MEOCAL ERAT R DB AR , 2R H LS 7 HLE 0
o W46 19 1T 4 2 32 45 45 1) 2% ( Programmable logic
controller, PLC) /f 2 45 il .0y, 8 2k 425 1] 5 W i o
RGO HRBA 5 R L IR0 T B ) R g
25 2 5 H G VR 308 W B 1) DG 5 2R 98 5 000 [ AT A R
brih % 448 55 ),

orchard; spraying machine; target spraying; precision spraying

1 RPARm S R gr ikt

1.1 Bt
X RS 25 5 ) R Gehi 25 A s 1 s

- @M%%@%]w
?%ﬁ%FF
CEUES 1 b
A — | 0
24Vt g PLCHERER 1) i e
= %
i
B
(PR | | o
R R

Bl1 S RSN

Fig.1 Structure of the target spraying control system
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Fig.2 Software interface of the target spraying control system
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Fig.3 Position of the spray nozzles and the laser sensors
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Fig.4 Structure of the spraying system on the sprayer

B 5 BENEBREERENEEVEYE
Fig.5 Picture of the sprayer with the target spraying control
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Fig.6 Sequence diagram of the point to point spraying method
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Fig.7 Sequence diagram of the linear spraying method

1.5 $RATLE A B2 IR AR
T HOLA B S 25 R Gk 2 (8] 77
TE—E B, DL, R A St A 5 SiE AR — 5 s
8] 2 )5 L RERA T U6 3R . OGAL S AR B AR
I L G R RS 22 ) A SE IS IS R0 1, , SO AR TR
for PRI 5 L 28] P B R O DAY 2 i) ) 3 N s i) 52
botone » I PRAESRIN DX S0 1) 550 A2 A 2, 5 A B R
FEJ5 ] A, W)
Lopen = L/0=AL

t, =L/v+At

close

NR(2) W v IS AU TR
1.6 BIEHITEERENE

W55 LA T3 B TR M/ T8 2 1)
W B AT ][] B AT= 10 ms, PLC #5Hl #538 1o 25
THECER A5 3k BBt (] P gt 5 0 Bk v 85k v,

(2)



1186 e

2017 4F % 33 % 5 M

NX27R
v nXAT (3)
AW, R LRI  n R gt ds e

— Rl A kA n =1 000,
2 HER5

AE B R A SR B S MUV, Ak,
LA 10 BRI 07 FR D BEAR A T 08 IS 25 475 )
Geis, sl 8 iz,

B8 M ERERGINE
Fig.8 Test of the target spraying control system
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Table 1 Statistical table of the capacity of the pesticides application
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Table 2  Statistical table of the switching number of the solenoid

valves
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