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Development of a soft gripper in robot system

for use in transplanting tissue culture plants
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Fig. 1 Cultivating of artificial potato seedling
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Fig. 2 Schematic diagram of Fig. 3 Schematic diagram of
a soft gripper plant contacting part
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Fig. 4 Schematic diagram of control Fig. 5 The flow-chart of control
system of gripper program of soft gripper
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Fig. 6 The picture of gripper in Fig. 7 The picture of soft gripper
the control experiment ‘ system in the experiment
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Table 1

Geometric quality of the tissue culture plant stem

Quality
ltem
mean S. D max. min.
Dist bet bi h and it
ance hetween a branch and fis 10.54 4.22 20.1 33
neighboring branch (mm)
Distance between agar surface and the
first branch up from the agar surface 10.13 3.64 20.35 365
(mm)
Angle of plant incline () 5.26 2.84 105 0
Stem diameter(near root) (mm) 2.03 0.34 2.90 1.40

Table 2 The results of diameter

and compressive strength in each part

diameter (mm) compressive force (N)
parts mean S.D. max. min. mean S.D. max. min.
near root 203 0.34 290 1.40 347 2.16 5.14 1.71
stem 1.76 0.32 235 1.30 2,04 0.59 3.04 0.87
branch 1.14 0.16 1.40 0.80 1.35 0.44 220 0.72
upper stem 1.47 0.23 1.80 1.00 1.66 0.57 2.81 1.13
all 1.60 0.43 2.90 0.80 2.13 1.43 5.14 0.72
Table 3 The result of test measuring extractive force
item Mean S.D. Max. Min.
extractive force (N) 0.13 0.09 0.40 0.03

Table 4 The result of measuring proper gripping force of tissue culture
plant stem by each material of plant contacting part (unit : N)

Material Mean S. D. Max. Min.
Rubber 0.34 0.04 0.46 0.29

Cork 0.38 0.03 0.44 0.33
Silicone 0.29 0.03 0.34 0.25

Table 5 The correlation analysis between stem diameter and proper
gripping force by each material of plant contacting part(a= 0.05)

ltem Sample number R to H{n-2; a)
Rubber 65 -0.2160 -0.9644 2.101
Cork 65 -0.2884 -1.2781 2.101
Silicone 65 0.3850 1.7700 2.101
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Fig. 7 The result of gripping control during Fig. 8 The result of gripping control
the gripping during the extraction
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