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Caterpillar Self-propelled and Air-assisted Orchard Sprayer with
Automatic Target Spray System

Jiang Honghua'? Bai Peng’ Liu Limin® Dong Xifeng' Song Jianli* Zhang Xiaohui®”
(1. College of Information Science and Engineering, Shandong Agriculiural University, Taian 271018, China
2. Shandong Provincial Key Laboratory of Horticultural Machinery and Equipment, Taian 271018, China
3. College of Mechanical and Electrical Engineering, Shandong Agricultural University, Taian 271018, China
4. College of Science, China Agricultural University, Beijing 100083, China)

Abstract; To improve the quantity of droplets deposition and reduce the quantity of pesticide in the
orchard on small fruit tree or sparse orchard, a track self-propelled orchard sprayer was designed by
combining the air-blast spray with internet of things technology. The machine was composed of
mechanical frame, control system, power, walking system, transmission system and air-blast spray
system. The control system was made up of ultrasonic sensors, microcomputer control layer, Wi-Fi
wireless transport layer and mobile phone. The mobile phone can show some spray reference and send
instructions to microcomputer. Experiment result showed that the quantity of droplets deposition was
increased by 34.57% when the air-assisted sprayer was used, the variation coefficient was reduced by
13. 39 percent points, and compared with continuous spray, automatic target spray could save pesticide
by more than 30% . The fan driving airflow of air-blast sprayer improved droplets adhesion ratio on target

and droplet distribution uniformity. The intermittent spraying was realized by ultrasonic sensors detection
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of effective target and control system processing spraying status parameters on-line, pesticide utilization

was saved and residues were reduced. The machine had advantages of small size, convenient operation

and good passing ability, which satisfied the need of plant protection work of low and short orchard.

Key words: automatic target spray; caterpillar self-propelled; orchard; internet of things
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Fig.1 Caterpillar self-propelled and air-assisted
orchard sprayer with automatic target spray system
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Fig.2 Schematic diagram of caterpillar self-propelled

orchard sprayer with automatic target spray system
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Fig.3 Power train diagram of caterpillar self-propelled

orchard sprayer with automatic target spray system
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Fig.4 Center region of tracked vehicle’ s gravity
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self-propelled orchard sprayer
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Tab.2 Deposition quantity of droplets we
o A Wik To W%k
Ef F  E b F
1 13.21 12.36 13.36 12.69 11.43 12.02
2 12.81 10.27 12.89 9.42 9.90 11.24
3 9.92 9.32 9.72 8.16 8.50 9.21
4 9.24 8.62 8.99 7.95 7.35 7.82
5 6.67 7.60 7.25 5.45 6.92 6.75
6 6.26 6.82 6.49 5.33 5.8 5.66
7 5.21 5.33 6.03 4.92 4.94 4.78
8 4.35 430 4.92 3.84 3.67 3.83
9 2,97 3.35 421 212 2.98 2.82 S
10 2,33 252 298 1.32 1.83 1.22 B9 mig it Al
3 { 7.80 7.57 8.18 5.62 5.84 6.04 Fig.9  Photo of spray test
FrfEzE 3.86 3.16 3.52 3.47 3.08 3.56
5 B 2R 49.49 41.74 42.03 61.74 52.74 58.94
BUURE 23.55 17.50
AR R % 44. 42 57.81
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Fig. 10 Diagram of spray test

*3 RMEESH

Tab.3 Parameters of canopy of fruit trees c¢m

FEYIRIR T 3 K RS AR WKl HERRL
53%4 ﬂ%n, E@Xﬁﬁeuﬁgfé\%ﬁi@jﬁﬂzélﬁ 2 152 198 63
F 3 2 F T SRR 1) B4 0 2 AR Ted A dee R [ 2 3 149 186 72
K BEAE e e , 06 SR e T R R B 0y 2 4 153 196 36
. . _ WA ks o S 5 158 201 —
LIS MITN LR WE B DO I Bo S 2 W SR 0aeh & 3
*4 RBER
Tab.4 Result of tests
Wi Bk el % Tk g/ ol e XI5 BYH/ Y
Ly/cm % (mes™") W55 /L FRiER %5 /L FrifE s L %
0.5 2.25 0. 05 1.63 0.07 0.62 27.6
1261 21.25
0.7 1.94 0. 06 1.31 0.07 0. 63 32.5
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