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ABSTRACT

In this thesis discuss with a flexible robotic finger design and controller which is used for the
micro flexible robotic finger.

So, miniaturization, precision, controller for the control of grasping force and actuator were needed.
And, even if we develop a new actuator and controller, in order to use on real system, we must
considerate of a many side problem.

In a force control of micro flexible finger for grasping an object, the fingertip’s vibration was
more important task of accuracy control.  And, controller were adopt the PD/PI mixed type fuzzy
controller. The controller were consist of two part, one is a PD type fuzzy controller for increase
the rising time response, the other is a PI type fuzzy controller for decrease of steady-state error.
Especially, in a PD type fuzzy controller, we used only seven rules. And, for a Pl controller, we
adopt a reset factor for the control of input values. So, we have overcome the exceed of controller’s
input range. For the estimate of controller’'s utility and usefulness, we have experiment and
computer simulation of three cases. First, we consider of unit force grasping control for a task
object, which is 0.03N. Second, bounding grasping force control, which is add to a sinusoidal force
on the unit force. At this cases the task force is (0.03+0.01 sinw! N). And consider of following of
rectangular forces.
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Table 3.1 Look~up table for PD type fuzzy controller

deEed | 6 5] 4 -3 |-2}-1]0 1 2 3 4 5 6

Z2 gk |-4.69(-4.26|-3.73(-3.25|-2.26|-2.25| 0.06 | 1.21 { 1.67 { 3.24 | 3.73 | 4.26 | 4.69
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29 3.3 PIE #HA Ao 71(PI type fuzzy controller)
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NB NM NS ZE PS PM PB

-0.1 -0.06 -0.0022 0 0.0022 0.06 0.1
2% 34 3o ¥ 3 A gk(Fuzzy membership function for error)

NB NM NS ZE PS PM PB

-0.05 -0.025 -0.0015 O 0.0015 0.025 0.05
2y 35 &b Wigae e HAU
(Fuzzy membership function for change of error )
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Fig. 3.6 Membership function of ZERO, Fig. 3.7 Membership function of ZERO,,

£91% #4E PDY Al2"e BEAH 7o, PIZ S HFAXE Aoy st 249 )& H
o] dg, o el ostel Aelvle 293 #4 af ot Yoz Fodn.
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(The experimental result of fuzzy controller for a rectangle forces)
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