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Development of the Robot Manipulator for Kinematics

Min, Byeong-Ro and Lee, Dae-Weon*
Dept. of Bio-Mechatronic Engineering, Sunghyuniwan National University

Abstract, This study is kinematics for the manipulator development of cucumber harvesting. A theory
value was verified by repeated emor measurement after the forward kinematics or inverse kinematics analy-
gl of manipulator. Manipulator iz consisted of one perpendicular link and two revolution link. The transfor-
mation of manipulator can be valued by kinematice using Denavit-Hartenberg parameter. The value of
inverse kinsmatics which iz solved by three angles faction shows two typss. Repeatsd errors refered maxi-
mum 2,60 mm, 2.05mm and 1.55 mm according to X, ¥, Z axzis In thiz study, the actual coordinates of
maximum point and minimum point were agreement in the forward kinematics or inverse kinematics. The
results of repeated error measurement were reflect to be smaller compared to a diameter of cusumber. mea-
surement errors were determined by experimented errors during the test. For reducing errors of manipulator
and improving work efficiency, the number of link should be reduced and breeding and cultural environ-
ment should be considersd to reducs the weight and use the hard stuff. The vslocity of motor for working
should be considersd, too,
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Fig. 3. Parameter signals of the position and angle vectors
of links.
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Fig. 4. Top view of manipu- Fig. 5. Right view of
lator. manipulator
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Table 2. Specification of stepping motor
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Model No,  Holdinglorue  Curent — Voltage  Resistance  Rotorinertia Overall ength— Weight
. (kg - em) {Aphase) [\2) ($Yphase) (geny’) (mm) (Ka)
NK266-024 9 2 3.6 18 300 54 0.7

MycomAl2] MFD-40C
8l #3= Power supply
5 28 REe] 918
= el vhs

2gA71] el Al A
RE
: ool wiLis

ot

i

Rl g shEallR o] AEe 4

Table 3. Fxperimental design.
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Table 4. 50 mm translation from 7. axis by kincmatics, < anit : mm >
Theta 2 o
Degree 50 60 70
Error
Theta 3 Degree X ¥ z X ¥ 7 * ¥ 7
210 205 145 135 L6 LoD LIS LoS 175 140
S 240 220 1 1200 120 083 105 185 120 090
270 240 195 095 130 150 120 080 030 120
“Table 5. 100 s translation from Z axis by Kinematics < wnit : s >
Theta 2 6
Degree 50 60 70
Ervor
Theta 3 Degree x ¥ z X ¥ pa x ¥y P2
210 19 LIS 14 125 120 1S 120 155 LIS
& 240 215 L60  ESS 120 LI0 130 165 140 LOS

270 180 1.90 125 L35 145 120 160 095 110




A2 - olhe
Table 6. 150 mm tranzlation from Z axis by ldnematics. < unit @ rm >
T Theta 2 @,
T~ Degree 50 60 70
Brror
Theta 3 Degree X v Z x i z x Vi z
210 2.15 140 1.50 155 1.30 1.20 1.25 1.40 1.25
8, 240 230 135 1.55 130 1.15 140 1.55 135 1.05
270 2.00 1.75 1.20 145 1.35 1.25 1.20 1.15 1.15
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Table 7. 50 mm translation from Z axis by inverse-linematics,
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< unit; mm >

e X axis X
T Travel -50 0 50
Y
. Error
axls Trawvel Vi Z X v z bd Vi Z
330 2.00 140 1.25 1.10 1.00 0.85 1.05 0.90 1.15
Y 320 260 185 1.05 120 135 0.60 1.85 1.20 130
430 240 195 1.30 135 1.50 1.15 0.80 0.80 1.05
Table 8, 100 mm tranzlation from Z axis by inverse-kinematics, < unit; mm =
T X axis X
T Travel -50 0 50
Y
. Error
axl1s TraN bid Vi Z X v z bd Vi Z
330 2.10 130 130 130 1.20 1.05 0.85 1.20 1.00
Y 320 245 165 1.25 120 1.15 0.80 165 1.20 135
430 235 205 1.10 1.15 1.40 1.35 1.20 0.90 1.15
Table 9. 150 mm translation from 2 axis by inverse-ldnematios, < unit: mm>
T X axis X
T~ Travel -50 0 50
Y
. Error
axl1s TraN bid Vi Z X v z bd Vi Z
330 220 120 1.50 125 0.85 145 1.55 1.70 1.60
Y g0 240 185 140 140 0.95 1.20 130 1.50 1.75
430 1.95 198 1.15 125 1.30 140 0.90 1.15 1.25
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