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4. Development of Adaptive Manipulating System

by Hiroyasu IKEDA*, Kiyoshi FUKAYA*
‘and Noboru SUGIMOTO*

Abstract: Of the function of the man-machine interface of robot, those functions that are especially
related to safety are described in this chapter. Based on the assumption that a human operator
inadvertently makes mistakes when issuing commands to the robot, two types of interlocking
are proposed for the remote control robot system. The robot system is equipped with a funda-
mental interlocking for safety monitoring on the robot side (i.e., fail-safe approach) and with
a supplementary interlocking for exceptional tasks that cannot be covered by the fundamental
interlocking (i.e., fool-proof approach).

For many assembly operation, a manipulator is required to have dexterity, achieved by po-
sition, force and compliance control of high degrees of freedom, as well as tactile sensing. The
manipulator controlled by pneumatic servomechanism, which was used by the authors to control
the force and compliance can be achieved to add the reliability of the supplementary interlocking.

This interlocking scheme that does not impair the safety of the operator when he makes
mistakes is developed for the manipulator that can control the flexibility of operation over a
wide range of conditions. '

In this chapter, a new type of pneumatic servo system comprises two analog airflow valves
with an electric-magnetically driven plunger.

The analysis and evaluation of this system are conducted. And examples are given to show
the force and compliance control of the manipulator joins and artificial fingers.

Key Words: Manipulator, Pneumatic Control, Man-Machine System, Interlocking, Compliance,
Servo Valve, Artificial Hand, Master-Slave System
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Construction of duplicated quasi-interlocks.

SEt3hM o0y o OER

PWEHEICYI D2 22 LIk - T, AR, 50z
FBICERLFEELZBIEFI LI IRT S, 2k
hb, 2FD, HeRELTEEZTIERNA, <
=¥ab—2 2 L, 2NN TIIELPWIKESR
HERE L T, ==Y a2l —2 DR OBENT
KBS SNE, SZI2A—F92Pe LT
» AND % — F %57 2 —)L&—7 AND % — + D 7% &,
IF, WoRRN 2083 niw, L L, AM»EE%
TN 2RETLIDIPELEEXEEL”R S
BTHdhb, WE==Eal—2ThERESH
Bl ANEOEEEE L AL S, T4bb, Fig
4a1DA4rray 7iFEbOTABOEECHELLT
W3 EWnZ 5,

43 ZREICELBDALTSATFTR

Fig. 41 DA 20y 7 2 EHT 200213, F
LDPIDRE (2774 T v R) 28{TE S~
=2V HPRREEL S, TDOV=EaL -2
OAFEMIEFEs=alL—FTarta—nic
oTxorTrbnL, QARENZE LW
SE2Vv—2Tarybe—NCLoTHLTEHDOD
2TEFE D B, FIEE, BRE—FIRNuRy FRMWME
aRy AHEY L, o WIKEEL (Th2REa
TIATrRENG) EEICay bo—)dNED
AL N A9, Fig. 4104 v 2oy 2i2i3AET
X7, B%REIL, NEWICEL2E 2L, EHica
Y= A NN AEEL TEBZERER?=Fa
V%St A, CHe=FYaL—2IL, BEL
BAZRESIARENICRHEIHI YT I7AT ¥ R
BATT 5 &) ICEEF I T wiug, 72k 2 ARicfiiin
THABICKRELNZRITTI EES W,

BLIE, ANMOFn L) ZRnEEZ2F>>=Ex
V—2 BT 5720123, UTo&BE2HTT 7
Farz—HBELING,

a) b7 hoBHELTTRET, O HIEEE A,

b) {IBHROKEEHE .

c) AVTIAT v RERMIETUIBROARET

»H5b,

ZERDEMEEL, ERET 7 F 22— 2 OALE I
TEEn) BTRRPORELMBELINT W2, L
L, ZRDOEMEEEIOREICHHATE, Itk
FICRIRT A2 L&Y, ar 77347 gl
B TE B,

4.4 ZEREHEHROMER

LBRET 7 F 22— DEFEIZZERERERIC &
DERIN, ZOLDIBERENZ2HET 558
VEE b, ORI, 2=l — 2 EERNT 2
Farz—FNNT—VL—LF (Thbb, ZAEHD
) PHaRBEH B L, WEFRL, L2
BEHEENOKREWIOHFEREIND, K, hb
DEBGEHETAITHIROFIIRETEM L X 5720,
FLWHROESK )RR L,

Fig. 4.2 1375 v Y+ HEEE ) HD ok 2R L
TWwd, SHUL, IR 2FLL CEHREOREE R
FEICHR LD, EHPs bl S5 2%2E5, &

Btz

. PR ANNRRARN
N

oo ) WLLLA

X
AY

\
N \
N
IRY N\ A\UARNNY
ERLAN G5

Structure of air-flow valve of plunger type.

T3 v BERRY R OBE

L

Fig. 4.2



—64 —

Photo 4.1

Three types of air-flow valves.
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Fig. 4.3 Construction of pressure control system by two
air-flow valves.
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