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Space Experiment of Sensor-Fused Telerobotics

O0000oo00oooooooooooo*oooonoe
Frontier Technology Division, Space Robotics L&azuo MACHIDA ™, Yoshitsugu TODA?
e-mail:machida@etl.go.jhytoda@etl.go.j

The world first precise extravehicular robot on the unmanned spacevehicle "Hikoboshi" has successfully performed
dexterous in-orbit servicing. The space experiments conducted in multisensor-based control and telerobotic operation
from the ground via a data relay satellite demonstrate usefulness of the sensor-fused telerobotic system with a three-finger
multisensory hand for high precision space tasks under the conditions of limited information with time delay.
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A novel formation method of thin polymer film with densely
dispersed organic dye by using vacuum technique

OO0OoOoooOoOoOo"ONEDOOOUOODOOOOOOOOOOODO™
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Organic Nano-Particle Device Labakashi Hiraga™, NEDO,Guorong Cheri?

Victor Company of Japan Limite&ouiji Tsujita "3,

Dainichiseika Color & Chemicals Manufacturing Co.,Ltthrio Tanaka'™,

National Institute for Advanced Interdisciplinary Resed®iying Chen'®

e-mail: hiraga@etl.go.jh grchen@fudan.ac.@ntsujita@krhm.jvc-victor.co.jp,
ntanaka@mb.infoweb.ne’fpychen@nair.go.jp

A novel formation method of polymer thin film with densely dispersed organic dye by using vacuum technique has
been developed. This method is suitable, especially, for the organic compound with higher sublimation pressure and will
become a complementary method to vacuum deposition. It can be applied to the formation of optical devices of memory

disk, modulator, and so on.

ETLMEWS [T MRS

ggboboobboobboobuooboboobboobboooboobo
gboboboobooboooboobobooomoboboboooo

googooog
goboooobooooboboooboooboo
gobobooobobooboboobboooboon
goooooDoooooobuobobobooboo
gobooobooobboobboobboon
goooobooobooboobooooooboon
gbobobgoboboopooooooooboong
goooooobobobobobooooooooboo
gooobbooooobbboooobobobogg
gooooDoobooboooooooboobon
goseonoogpooooboboboooboonoog
gobooobooooobooboboooboon
gobooopboobooboobooboobbooo
goooooboobobooooboobooooon
gobooobooobboobboooboon

gogoboobbooooooobboooooobooga
gobooobboobboobboobobooon
U0 wmbOoooooooooboboooooo
gooobooobobooboobgn 100pmdn
oo oooooooon
gobooobboobboobboobobooon
gogbobboooobobooooobobooogoo
gooood

gooobogoobooog

oo oooooooon
gobooobboobboobboobobooon
goboooboooobboooooooboboooon
gobooboobobboboobooboobon
oo oooooooon



ETL NEWS 1999.4

gobobooobboobobooboboooboon
goboooooooobooboobobooon
goboooboboobboobbuoooboo
gooboooobooobooobooobooon
goboooboboooboobuoobmobo
gooooooooooboooboooboooo
gobobooobooobooboboooboooboo
goooobooobooboooobooooo
goboboooboooboobooobooban
gooboooobooboboobobooobooo
gobobooobboobobooboboooboon
goboobooboooboboboboboobooobon
goboobooboobooboobooboobo
goobooooooooobobobobobonog
gobobooobboobobooboboooboon
goobooooooooobobobobobonog
gobobooobooobooboobobooboo
gooboooobooobooobooobooon
gobobooobboobobooboboooboon
gooboooobooobooobooobooon
gbobboboobooboobobbooboo
goobooooboobobooboboooboon
gobobooobboobobooboboooboon

goooooo

gobobooobbooobboobboooboboo
gooboooobooobooobooobooon
gobobooobboobobooboboooboon
gooboooobooobooooboooboo
goboooooboooog

gobobooooboobooon

gogogddooodooooooooooooooog
gogplotobobobooboooboooooon
gy ugguo
gobobooobboobobooboboooboon
000000000 wtPA0 00000 O0OODOO
gobobooobooobooogismmdboonog
gooooooooooooobobobobo

O cis-1,2-Dicyano-1,2-bis(2,4,5-trimethyl-3-thienyl)ethene;

C,H,N,S,=326.4000 00 000000000000
00000000000000000000000
000000000000 000000000000
00000000000000000000000
000D00000000000000000000
00000000000000000000000
0000000000000001000000000

gobobob2400000000D00D00O0ODDOO

gooobleooaoooooon

(1100 100um

gbobooobooooooooboooon

ooooooon@

ooooooos
\/

ggooo

gogbogoboboooboooo



ETL NEWS 1999.4

ooooooOoOoooOoOoOOOOOOO0OOOOOOOOmMmOOOoOo
goooomoooooooOoOoOoOOOOOOOOOOmm

gboooboobooboobobooboobon
oo

googooog
gboboobooboboobbooobooooon
goobooobbooobboobboooobooon
gobooobogobboobboooboon
goboobooooboobogoooboboobooo
gobooobogobboobboooboon
gooobooboboobooboobooobgon
gobooobobogobboobboooboon
goobooobbooobboobboooboon
gobooobogobboobboooboon
goobooobbooobboobboooboon
gobooobogobboobboooboon
gooobooboboobgooboobo
gobooobogobboobboooboon
goooboobobobooboobooboongn
gboooboooboobowombbooogooogoon
gooooboobooboypmbobooogon
gobooobogobboobboooboon
goobooobbooobboobboooboon
gboboobooboobooboboooboobon
oooooogoooomol/IOOODOOOO

gobooooooo

gogbobooooboboobobooobooobooon
gogbbooobboobobooobuoooboon
gobopoboobooboooboobooboonooo
gogbbooobboobobooobuoooboon
gobooooobooobooboobbobbooo

Ilﬂl.'l,um

gooopcoonOo
goboboooobboooouvbOoogos2onmOd
oooooDboO0ooooooobbobO0o0oodd 9oumO



ETL NEWS 1999.4

NC CN

CH; CH,

CH, S s
CH; CH,

CH,

gbobooooboboboobg

g oooooooon
gboobobohobobobooboobooon
g oooooooon
goboobgbooobooboboboboobgoon
gogboboboooooboobooooobbooooo
goboobobooboboobboobobooboo
goobobopooboooobobobobboooogn
gboobooboobgooobobooboooobooo
g oooooooon
gboobobooboooboobooboobooon
gobobooogoobbboooooboboooggo
gboobobooboobobbooboobooon
g oooooooon
goboobobooboboobboobobooboo
gobooboboogoboboooonboboooon
goooooooooooooooooooooo
g oooooooon
goboobbobooobgoobobobooboooo
g oooooooon
goooogoood

goooooo

gogbobobboogomoooooboboooon
gboobobooobooboobboonoon
gooboogoobobooooobobobooogo

goboooooooooooooonoonoon
40— R

oood

. N
350 400 450 500 550 600 650 700
00 [nm]

goooobooobooboooboog
gboooooooooboobobob

goooooooooooooooooooooo
goboobooooboobobooobobooooo
gboobobooobooboobog

gooood
ggooobobobooobbboooooogooo

goooboooboobooboboobooooo

goooobooboooboobboOonoooo
gboobmoobooobooboobooooon
goooooooooboooboooboooon
O00OO0b0oo0oO0ooOobOoO0On0OOdndD Winter In-
sitwte 000000000 MEEOOODOOOODOOOD
ooooooo



ETL NEWS 1999.4

Jooboogoogogn

O00000000O0ODOO0ODODODODODODODOOOO0OO0
e-mail:nhayashi@etl.go.jp

googbooooooooobooooobobobooobobooobooboboboooboboooobonbg
gooboooooobobobobooopobgbomoooooobobobobooooboboboo
gogobooobobooobbuooobboooobooobobooobo™wobooobboooooboa
gooobooboobooboboobbooboobuoobobbooboobobobobbobobbLoo
gobodbooobogboooboobooboooooboobooobooboobuoobooboo
gooooomoobooboboobooboooboboobooboobooboobooboobooo
goon

oooo oooooog ooog
goooo ooo oooo DDDDDDDDDD gooooooao ooo goooo

0000000000000 00000MmOO0O0DOOp
O00o00000o00o0ooO0oO0oO0oO0oOooOooOoooOoOp
000000000000 D0000D0O0DOO0DOO0OO0OOp
0MOo0O00000000D0000000D00omOoDoop

gooooog
J00dd@oooooooomocooo0oooood
DaP0oooo jnooom) DD DD deer DDDDDDDDDDDDDUDDDumDDDDDDUDﬁgm[gmﬁm@
Sooooo 0000000000000 OO00000DNnnnog godp
00000d0d0omooooDooDoOoOoCDOOo0OOo0oOoogg
000moOoO0o00o0000D0omoD0oDoooDoODoO
J00dooomoo0moooCoDoooooog
gooooooooog
LEC GaAsO O [0 0 00 O O Formation and Behavior of BGaVAs Complex Defectg
DDDDDDDDDD Dooo@) ood DDD[Jlggo in Gallium Arsenide Grown by L|qU|dEncapsulatedCzechoraIsklDDEI[yaokzilda@e
oo gooooog Method. (LEC GaAs O BGaVALI O OO OO0OODOOON MO tl.go.jp
oo oono
gooooog . . Lo . .
0@ @ I @ Dislocation elimination in vertical gradient freezeg
SSDDDDDDDD E(DDD)DDDDDD ggag‘sgmmmmgiggg' grown GaAs single crystals.(Du]]Dujnm]]DGaAsDu:nDu]]D%gm[z'la":é.‘da@e
oo 0oooo)o0oo -90Jp
goooobog
goooooog . . Lo L
ooooood 0 0 O O O Growth of high crystalline quality LiNbO3 thin films

gooo []D 0000 |ooooo@) 00000001995 by a new liquid phase epitaxial technique from a solid-liquid O O O [Jyaokada@e

oo oooooo coexisting melt(0 00000 0DOOOODOOODDOOMO  |tl.gojp
LiNbOSL T T 00000000000 LiNbO3OODO0)
ooo
onoooo@ym|ooooood I0D00D00000D0000000D00000000O0 _
DO0000,hnnpg|onoo@)oo0n|oooooodees |DHHE0O0 00 0 Qyui@etl.go
oooo 000@) Soo 000000000000 00D00D00INoooonon  |jp
ooooooooo
000000000000000000000000000(
ooooooq 00O00MO0DMO0ND0DN000N00NoN0noNoop
ooooMn 0oooooq 0000000000 O0NINODOO00D0O00D0O0 D0 Oyui@etl.go
ooop |PPE00|00DO0) ooooood®® oooooomooooDOCOOODODOOOmMOOOODO |
ooooo 0D00000WS000D00000MON0DIIOnOp
0000000000000 000000
oooooo
good DD oooo 0o0oooooo |joooooog 1997 0 O O "YBaCuO trilayer junction with nm thick PrGa03 barrier",| 0 O O Olakoh@etl.g
oooo oooooo ooooood Appl. Phys. Lett., 71 (1997) 1570. 0o |ojp
oooooo
0D0MOC000OO0ONINOOeTB00000000 [
ooooood OOCSIRODODODONDD ac-ded 000000000000
ooooMn 0000000000000000000 hsasaki@et
ogogp |[P0E00|B00000) ESDDDDDNM 0000000000000 000DD0DDOoNOO) l.go.jp
0000000000000 00MO0D000Nnonop
0ooog




ETL NEWS 1999.4

oooao ooooood ooon
gooo ooo 0o0oo DDDDDDDDDD pooooooo 0oo oooo
pooopooooo 0ooooooo DDDDDDD1994 00DD0O0OOOO0O00O0000C0DO00OO0OO0ODOMO0DOitatani@etl
OOo0oo0O |oboa ooo gOoO0b0o0OOpoboOoOobOoOoobOooboobono oo .go.jp
gooom pooooog 000 Oitatani@etl
0ooo OoOooo|boOoooo 000oo 1993 |000000O0O0O0O0ODbObOOOObOO 0g 90jp
oooon ooooooo 000 Ditatani@etl
0ooo ooooo|joooo@) ooooo 1992 |(000O0OO00OOO0O0OO0ODOCOOOCOO 0o 40p
DN IDDNDNODODDODODODOOODODODODDNOMDOOQ0
00000001994/3/|InGaAs/InAIASO 000 0000000000000 0000OmMOo0d
DDDD[]DDDDD @)0O0000 oooooooas- 000000DDO0O000000D0OD0O0D0OD0OO0O0DODO0>Qsugiyama
oooo 0000000199830 0000000000MD0O00D000000000 0 [D000@etlgo.jp
oooo 31 0000000000CO0O0ODCOO0O0ODOCODOODOOOmMmOOg
gooooouooooooooo ooog
pooooog
pooooog ooooo .
0ooo00000o [jg E g g E g 0005000000 1D97Dsg A Magnetically Coupled Multimicroelrctrode System" IEEE E g 0g S%b.””@e“'
oooDooQ Trans. Biomed. Eng. BME-30( 1983)341. go.Jp
gooooo
00000000000 OoDOOo0DOoODOOoOoDoOoop
0000Mo0o00o00O00o0o0o0DOOoDOooDoooop
0Mo00MOo0o0000o0O0o0DOoOo0OOoooooo oo
oooooO@oDbObOOOO0O0000O0O@Wooooo ood
ooooooo O0MoobOoobboOoobDOoooommobooooooo ood
19940 0 0000m9e97-1990 0 00000 D0O00D0ODOOO okutomi@
oooogoood nooooo@) SSESDDDI%S gooboboOoobo0ooobOOoOobDboOoOobDbOOoOobDOOO gggetl.go.jp
goooboOoobo0oOoobOO00obOO0omoboooboooo ood
pgooboboOooo0ooomooobooooboobooboOoo 0o
000D 0OD0OOoDDDOOD0O0DooDDOOoomo
international conference on processing materials for propertiesC 0|0
ooooooo
000000 DOO0O0000000OOODMmOooOooop
000000000 @@DooOOOOoCOOOoCDOOOoOmOon
O000@bOO0MOooOOO0bOOO0OOOO0bOOOoOmoD
0O0OOD0OD0ODOODODOO0ODODOOOOOOODDOOo
AODOOOOODWOommDODODoDoODoDDoDoDoOOOp
00000000 O0OO40onm-1600nmO0 00 O0O00OOOO .
nfu]sfulsfu)sfuls DDDD[DDDD[DDDDDDDlgngDDDDDDDDDDDDDDDDDDDDDDDDDD%Dmtmmque@et
(0) 00000001993 0o 0 l.go.jp
"Highly sensitive calorimeter formicrowatt-level laser power
measurement,” IEEE Trans. on Instrum. and Meas.\Vol.36, p.623,
(1987) "A calorimeter for optical fiber power standard and
advantages in calibration of optiical fiber powermeters," IEEE
Trans. on Instrum. and Meas. , 42(1993)430 O O 100 O
000000000000 0DO00O0mOooooDoooop
00000000000 0o0o0O0O0oOooomooo .
0000000000 |000000(0) ggggumlgss DDDDDDDDDDDDDDDDDIEH.SGHZDD[DOGHZJDSD[PIQQUE@H
I]I]DDMDDDDDDDDDDDDDDDDDDDDDDF golp
00000 0oOoOoooeoo
O0mmoOoO0oOoOOOoOOOOoCOOOOCDOOOoODDOo
000000 DDOODODDOODOOMOOCDOOODOOp
ooooooo ACOOOOOODOWOOoOoOooOooDOoDmooop
ooooooo 0000000000 O0OO0bOO0DmOoObOOOobooOOoO .
00O00QooOoo EESS(DDD)]DDDDDDDDDDDN% DD]H]]H]IEIEII)MHZ-4OGH2DDDDDDDDDDDDDDD%gm[:mgo.ue@et
(00000 00000000000000 goip
0) "A broadband power meter calibration system in the frequency
range from 10MHz to 40GHz using a coaxial calorimeter," IEEE
Trans. on Instrum. and Meas., 45 (1996) 1460 0 0 90 O

10




ETL NEWS 1999.4

gooo gooooog goon
gooo gooo 0ooo DDDDDDDDD] gooooooo 0oo gooo
RBS(OOOOOOOODOODONAXECOOOORODOO O
gooooog gooodoooooooo0omooooooooooon
DDDD[]DDDDD (©)000000 000000011989 00000000000 MRBSOOOOOO0OOODOOOOD OO Onkobayas@
oo 00000001991 |(ORBSOOOCOOODOOOOOOOOOOOOOCOOOOOMO etl.go.jp
ooopoooo 000Mo00O00o00o0o0000o0o0oO0oODoODooOp
g0o0000O0oO0oOooooooo
ooooooog 0D OMOIDO "High-Resolution Measurement of Fine .
SSDDDDDDDD SSSEEDDDD OO00O0DDO1997 | Structure in the Photoabsorption Cross Section of 180" Phys. ESD["“C??"'@"“
ooo Rev. Lett. 80 (1998) 33. gop
gooooog . .
5 0 OPrecision test of charge symmetry of nuclear force via .
DDDDDDDDDD nooono DDDDDDDDDDNW photonuclear reactions of 4He" , Nuclear Physics A (NorthDDD[Ohgfik'@etl
00 00 oooooo . 00 |.gojp
Holland), in press.
goo
0oooooo 200000000000000O0O0OO0DOODODOPR
DDDDDDDDDDDDDDDDDD DDDDDDDNW_ PDDDDDDDD.DDDDDDDDDD.DEIDDDDD nsa_lto@etl.
oo 0oo 1998 | "Vibration-resolved yield spectra of fragment ions from N2 around go.jp
p* resonance” , UVSOR activity report, 1998 (in press).
gooooog .
DDDDDDDDDD ooooooooo 00000001997 0000000000000 D0D0OD00D0O0MDDOO0ODO0 OO0 Oshingo@etl
oo oo@) ooo goooooooouooooouoobooooooo oo .go.jp
dooooOooOo0Oo0Oo0oOOsoFCOOOOOOOOOn
O [[[@m m mmmmmmmE378mwW/em2(0.7vV 00
0ooolooooo ooooooo 540mA/ecm2)00 0 0 0O €7,1000 O 00 O O O O £0.067%/1,000
ealalakiatatatals 000000000 |000000019%000000000000000000000W0DO0D )00 00 ODokuo@etl.
0o 00o0oo oo@) 00000001997 |(loowOO0O0O0OCO0ODO0O0DOODODOODOODOOOOODOOO(@DO go.jp
ooooo 0000000000000 0O0DOD0DODOOODOOOp
J00D0DD0O0DD0DDODO0OD0D0O0DOD DO @D DO 60
(1996) 277 .
00D000DO0DO0DO0DO0DODODO0OODOODOOp
gooOooOooouBeSDO0OO0OOODODOODODOOOOQ
0o0ooooo 0000000000000 0O000000C00mooop
goooooooo 00000000 0O0O0D0OD0O0ODOCODO0OCODOOOO
EEBE EEEEE 000000000 ggggggmigggm ]LIBESI]EIEIEIDDDEIEIDDDEIEI[D]DH]]EIID]IIIID]I]H]]EI%gm[gtaza.no@e
OLIBESO O oooooo Jo000oOoO0oO0ooooOO0o0oooO0oooooOOOoLIBES 00.Jp
0000000000000 DO0O0ODODImMOoOoODoDoOoOoOp
00000 0DDD0DDDODODODOmDOOD Vol.eo
No12)0OOOODDOOOOOOOOOOLDO
ooDoomoOomop
ooooooooOoo
oooo 0oooo DH]]II]]H]]DII]H]]I]]]H]]]]DDDDDD1993 0000 ODevelopment of 70MW class superconducting kaarai@etl.
oooao 0DOoDoDo0ooo@mOooon generators, IEEE Transaction on Magnetics, 30 (1994) 1875. go.jp
DD0DDDODDmp
goooo
(OWoOoooomp
EEEDDM&]N]?K]EDD]D]E gooooo
ooooog 0000000000000 oO0OOo0ooOooooOon
0000 gy DO WD B 66 g L9920 ]DDDDDDDDDDDDDDDDUDDDDDDDDD%Dm[ee”.do@et"
oooo O00D0DOmDO DDDDDDlg% 0000000 O go.jp
O Dmm m m 0o
(0N oOomo
0oooooo@)
ooooood 00000000 Eoly-X)DOOOODODOOOOOoODoODoOOD
00ooooo 0000000000000 0O0DODODO0OODOODOOp
oooo DDOoo0000D|0Dooong noop00non0nmononnnoRly-X00D g gegs 3gey,
0000 gooo 0o0ooooooo DDDDDDD1997 PEOODDODODOOD@DmMODDODODODODOD A0 O oi
Joooood *5em00000000000000000000000 gop
00ooooo 0Oooo0oO00oO000O0O0O0O0O0bOO0OmoOooooop
goooooo

11



ETL NEWS 1999.4

oooo ooooooo goom
pooo o0oo 0ooo DDDDDDDDDD oooooooo 0oo oooo
0oboO0O0OO0O0O00O0OOO00C0OO0OMOoOooOOobDop
joeROUDDODOODOODODDOODOODODOOR
000D00ODO)IO00000000@DMmO0nnQ
0o0oOO00O0O0O0O0000MOObOOoCoOCoODoOoOboOop
ooooood 000000000000 000DO0O0O00DDOOmOp
oooo oooo |oooo@) 0000ooo opooooooo 000 [)e6807@etl.
oooo 0oooo 0000000 MOODOO0O0OCO0C0OODOOOMOOOmOo go.jp
0000000000000 000OO0C0oOOomp
0ooO0O0OOO0O0O0O0O0000OMOoOoOooOOooboop
00000000 Oo0000bOOO0M@OooOOoop
00000MOO00DO0O0O00ODO0OO00O0OoO0OODOop
0000000000 00No152,p.106,1992)0 0 000
ooooooa
00oo oooooog oo0oo000OoO00DODCOO0OODOODOOOOoOO 00 Damurata@e
0o0oo Oopooo|oooooo 000000019 |D0M0O0D0O0DOO0OOMARKALOODOOODOOODO 0 lgo.jp
ooooooa goooboooOoOoOoOoooobooDbDboo
ooo
MARKALO O @O0
0ODOooDOoOoOooooooOdOOOOOOOOOObDO
oooo 0oDoooOoOoOO0|ICDOOoOoOO 0 0 [amurata@e
akalals ooooo akalals Dﬂ]]ﬂ:ﬂﬂ]lﬂ]]ﬂ]]%lggg SJDDEIEIEIDDDDDDDDDDDDDDDHDDDDD%D tLgo.jp
ooooo
MARKALO O O
0000000000000 0OO0ODOODODOOOOObOO
0000 \gpgoo|@o)nooooo DDDDDD]1995DDDI]IIID[I]]DDDDMARKALDDDDDDDDDDDD%Dmtamuma@e
opooo 000000 Mm% 0 |tlgojp
gOooooooooooooo
ooooo
0D000D0@@MO000000@QACINDNDO@Y)
0DoO0O0OO0O0O0O0O0O0O0O0OC0DOOObObObObOObOOoOp
00000000000 DOO0O0O0OWMEDOCDDOODOD
00DMOo00O0ooDOoOOOmkEvOOOODODODOODOp
0000000 I 000000000 E A 000
gggg EEESD (DDD)DDDDDDDDDDDDmmmiggémmEﬂmDDDDDDMDBVDDDDDDMDDD}M%gmfgﬁf@et'
0oooo 0ooooooa 0boO0O00O0O0O0000000MOO0OOCcOoObOOboO
000000000000 DODO0ODO0DL) "Researchand
developmentof evaluation technology of photovoltaic systems",
1st WCPEC (1994) 2)"00000DDOOOODDOODOED
OMODO0O0ODDONol21,No5 (1995)  3)"Practicalvalues
of various parameters for PV system design”, PVSEC-9 (1996)
goooOOobOOoOoO00OoOoOoO0OOobobObObOOmOoObDop
000000 MO0ODODO0ODOODOODOCODOCODDOODDOO
J0d00D0MOoDOoOO0OCDOODODOOODOD
J00DD00D0DOD00O0O0ODD DD 1890 [0(1991) 22300 )
soouood (8899850000009000300 00 BB 0
cean Measuring -
gggg oooo (bDOooooo@) gggggggiggg Experiments_using Optical Fiber Distributed Temperature Sensor, EED[;??@HL
0oo PORSEC'92 in OKINAWA, vol.1 (1992) 430. -
0do00oDbeMO0O0O0O00O00O000CbOOooOR2O0
0000 OImbD ODO0000005-1806783 OO0
0000000 mee3. 723 D00 MIDIMOIOOO OQO
0DO0O0O0O0O0OC0OG®88737 00D0DODOOOO O OB,
4.26

12




ETL NEWS 1999.4

ooono goooooq ooom
ooon oo oooo EIDDDEIEIDDD] gooooooo 0oQ ogooo
gooooog
gooon 0o0ooDbO0019970 [ 00 0 Omatsuda@e
oo goooo ((O)ooboooo 0000000199 ooooooooooo 0o lgojp
gooo
ccbooonon
SSDDDDDDDD gggggmmummmmggs 00000000000 ESD[?"‘?W""@G
0oo0ox 0P
ccbooonon
gooom gooooog 00 0 Omatsuda@e
0o dooono|oooo@) EIDDI]DEIEI1993 goooobobooooo 0o tlgojp
oo
J0DDDDDODP
ooood EBDDDDDD]SIEUEHE ooooog goobbbboboOoOoO00o000d0boooDooop ktanaka@et
goooo 00000010400 00000MOmOMmee7000000000000000 .
0o 00000004, 0000 400) .go.jp
jo0DmoDOo
oooooooo
0000D000000MO0DOO0ODID O WinO 0000
000000000000 MmoODmMmOoDooooDooop
gooom oopooobog go0ob00000MOoDbOOODObOOOCDOOOp sakaue@etl
oo noooooooooo@) goooo 1997 00o0ooo00O0O0000000000b0bObObObODbOODOm .go.jp
J00MOD0D0OD0O0000D Ommage FactorylD OO OO OQ
aood
goopobO0O0O00ODOOOOO0ODODOOOMODOODOp
0o0oooobooooOoOooooaong
gooono
oooom gooooog 1) "Application of hybrid compliance/foce control to super long| O O O Jhirai@etl.g
gooo nooom \0oonnoo oooooo 1993 distance teleoperation," Advanced RoboticsD 11 (1997) 199. ogd  jojp
0000000000000 0000DO0ODODO0O0O0
0MCOO00D000DOMms-528 (1998) 46. gooooop
ooo
goopobO0O0O00ODObOOOOOODOOOOOCDOOoOp
go0opb0000b0bOO00mMOooOobDboOODODODoOp
0ooooo lf000d0d0d0d0d0o0oo0o0ooOooOooOooOoop
gooom gooooog EII:l!]DDDDDDDDDDDDHD]D]DH]]DD]DIDH]H]DH]I]D[kitagaki@e
oooo oooboO|ooooooooo DDDDDDD1997 go:oog 0 taoi
000n [0000000000000000000000600 ogp
0000bO000O0000DVvolY, p57,1997.
0000000000000 ODOO0O0OCO0OOOn
0 O 0Vol.SC-98-100 10 (11998) 25.

13



ETL NEWS 1999.4

goog
googon
gooooo

gooooo

gooooo

gooogon

gooooo

gooooo

gooogon

oog
goooboobogooog

goooooobooog

goooooobooog
goooboooboobooboooo
goboooooooooooobooogoo
gooobooobgon

gooobogooobooo
gooobgooobgn
ooooboobooboooboon
goooboobobbooboobgoon

gooobogoooboobo
doooooooooooobbobooo
googo

gooooooog
gogoboobooooooboobogo

goooboooogogd
goooboobobbooboobgoon
gogobobobooooobobooobooon
gooobogoooboobo

omoo
goboobooobooobooog

goboboobooobgoobgoooo

goboooboooboooboobo

godddddoooooooooooon
goboobooobooboooon

ggoooboobooooooboobog

goboooboooboooboobo
gobooooboooboooboooo
RN

gobooooobooo

googbobboooooo
ggoooobooooobbobogod
goboboobooboobooboon
ggooooboogoooog

gogogobooboooooo

goboboooboobooboboboobooboobo
goooboooobobmobobooboboooobooooboogooooo

Oo0o00Oa30s-8se80 000000000 1-140000000000000000O0O0298(54)5059

14

URL http://www.etl.go.jp/ e-mail:info@etl.go.jp

gogoooobooogoon



