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Cucumber Disease Toward-target Agrochemical
Application Robot in Greenhouse
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Abstract

A precision agrochemical application robot installed on elevated guide rails for cucumber disease
management in greenhouse was developed. This robot integrated a disease diagnosing and early warning
system, a variable agrochemical application system and control system. Diseases were acquired by using
machine vision, and quantitative effects were analyzed according to the color and texture for cucumber
plants. Relations between environment information cycle data, including illumination, soil temperature,
air temperature and moisture, and plant disease valid characteristic were established to realize the early-
warning of arising and growing trend of the disease. The environmental elements comparison and lesions
on cucumber distribution offered the basis of decision for trajectory planning and target spray. The spray
task was performed by a PLC controlled three-degree of freedom Cartesian coordinate manipulator and
each individual nozzle. The robot which worked stably and availably was tested in laboratory.
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Fig. 1  Configuration of target agrochemical

application robot system
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Fig. 2 Agrochemical application robot
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Fig.3 Disease diagnosing and early warning
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Fig.4 Results of image processing
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Tab.1 Disease severity of subzones

TR REGK REE | TR REERR REA
5 Bt I3/ % F5 Hodt I3/ %
1 6 0.037 25 16 0.098
2 32 0. 195 26 274 1.672
3 98 0.598 27 96 0.586
4 96 0.586 28 5 0.031
5 259 1.581 29 73 0. 446
6 84 0.513 30 24 0. 146
7 573 3.497 31 599 3.656
8 181 1. 105 32 3 0.018
9 0 0 33 45 0.275
10 51 0.311 34 158 0.964
11 22 0.134 35 181 1.105
12 319 1. 947 36 49 0.299
13 1 0. 006 37 93 0.568

14 67 0. 409 38 0 0
15 27 0. 165 39 78 0.476
16 73 0. 446 40 116 0.708
17 0 0 41 168 1.025
18 1 0. 006 42 352 2.148
19 4 0.024 43 40 0.244
20 49 0.299 44 174 1. 062
21 183 1.117 45 109 0. 665
22 78 0.476 46 0 0
23 124 0.757 47 0 0
24 33 0. 201 48 0 0
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Fig.5 Work flow of the agrochemical application robot
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