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Development of a 3-DOF Robot for Harvesting a Lettuce

Using Machine Vision and Fuzzy Logic Control
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system for harvesting a lettuce.
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Fig. 2 Algorithm for harvesting a lettuce.

—588—



C iU Ed o7t FFo HIT w HA do &AL wAEy] st Ade FAHA
2 #A1(200mm HZ)soF ok
@ end-effectord] dtFol 23 F¢ Adi(tol= 239 Y HEE msior soh
€3 ¥
AEE XN 4 Y o end-effectorel o& 4Fo o &4& =071 A3l ¥4
3@ Fa7t Aok F59 AA 2L $3 end-effectorE 180 ° 3 AA A

iy Eeolel 9] Aol PIC 16C73AE /A e PB-1SEte 93 wmlolaz FHFEE ol &

stk & 19 PB-1S9] ] - EEXEV} Aojst= HES AsArt
Table 1 Input - Output ports of the PB-1S

0 3 Input signal for stepping motor

1 Conveyor 9 | Frequency signal for AC servo motor
2 Air blower 10

3 Relay off (for end-effector) 11 | Input from photoelectric sensor (start)
4 12 | Input from photoelectric sensor (end)
5 Relay on (for end-effector) 13 PC signal

6 Input signal for stepping motor 14 Relay off (for air cylinder)

7 | Direction signal for AC servo motor | 15 Relay on (for air cylinder)
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Fig. 5 Components of the fuzzy logic controller.
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Table 2 Linguistic fuzzy variables of "Leaf area index”

VN NA ME WI VW
Very Narrow NArrow MEdium Wlde Very Wide

Table 3 Linguistic fuzzy variables of "Height index”

VS SM MD TA VT
Very Small SMall MeDium TAl Very Tall
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Table 4 Linguistic fuzzy variables of "Voltage”

VL LO LM MM MH HI VH
Very between ; between Medium Very
Low | "% |1ow & Medium | MeduM & High Hlgh | pioh
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Fig. 6 Modeling of AC servo motor with the PI controller.
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e. Gripper on & cutter off. f. Manipulator rotation.

g. Stepping motor rotation. h Stepping notor reverse ratation.
Fig. 8 Steps for the robotic lettuce harvesting.

Table 5 Performance of the robotic lettuce harvester

Result analysis No. of lettuces Percentage (%)
Successfully harvested 80 94.12
Harvested with little damage 5 5.88
Sum 35 100.00
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