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Interactive Humanoid Mediums with Soft
Mechanisms: Expressions of the Boundary of the
Human Body and Its Applications

Nobuhiro Takahashi

Abstract

The thesis discusses the significance of the positional manipulation and expression of
body boundaries and their realization by using Interactive Humanoid Mediums (IHMs) and
describes in detail the studies on multiple IHMs developed by the author. First, as a study
focusing on the phenomenon that occurs at the boundary when independent bodies come into
contact with each other, the study focused on hugging, which is one of the important forms
of communication using body contact, and investigated the haptic sensation when hugging.
This thesis describes “Sense-Roid series” enables the transmission of hugs between remote
locations. Secondly, as a study to express a state approximating the fusion of the boundaries of
the body, the author developed the soft exoskeleton glove similar to the anatomical structure
of human body. “Soft-G” aims to achieve the acquisition of advanced skills such as a
piano performance by directly teaching performance skills by expressing the movement of
the dexterous finger movements. Third, as a study to transfer the boundaries of the body to a
humanoid robot and try to express new emotions of the robot with the visual and tactile changes
on the body boundary when the muscles are operated, the author developed “SHIRI” which is
the buttocks humanoid that represents emotions with visual and tactual transformation of the
Muscles. Fourthly, as a study to transfer the boundaries of the body to the humanoid robot,
the author developed “SHIN-TAI” which expresses changes in physical characteristics that
change according to the increase or decrease in fat mass, and give control elements to the
robot’s physical personality using an unprecedented method.

In conclusion, through the above project, by realizing contact and fusion of the boundaries

of the body using a humanoid medium, haptic communication between remote locations and



direct teaching and learning of bodily skillful movements will become possible. In addition,
we found that it can be applied to emotional expression and individuality production by
transferring the boundary to the robot body. Finally, the thesis discusses the generalization
of the research on IHMs that physically expresses human body boundaries conducted in the

studies, organize the issues that have been clarified, and discuss future prospects.



XEPEBERWC
WeEHE 12—V /1 NEIRICK D
BEIRFROKRIEEZDINH

TE

BUE, IR EE L 2 EHIE R FIEIE, PCRPAY—F 7 4 VEHICRES NS 1EM
WEmMAZEMA L LT, XF, &H, BGEEL v L TICHBERERPHV60 5, A
FAtnasa=r—raricBnt, InsoE#z IV EROEEZ, BEPHE
HEEZEZ & ICB TR ICEN . FETH S, —AHT, ESEEREHVE2
a7 —vavb i AMICE o THEHETHS, vhy PL¥E N=FyLU7Y T4
(VR: Virtual Reality), #—27"X> 7 v FU 7Y 74 (AR: Augmented Reality), Z L TA
458 (Human Augmentation) (ZBI9 2% Cl3, MHAICE 2 BT L, R4 RIEHdER
FEPREINTE 2, —HlL LT, EEtEoe Ry F2EfRE Lcaia=r—v 3
Y DOuReE 2 R L i A DE RS 5. £7, HREATFEZOLDICERZ Y TRGAIC
BWTYH, HHEPHEEOARL ST, 2 o iR TFENL CIREShTEY, B
ICIFRFE R & o R 2RSS 2 FIED BRI NTE . Jo k) Zzibfdix, ik
DIEHBEEEMAICRNT 2, ANHOEEMEICERH LA v ¥ 7 = — ZDQEEICELE
HDOoNTELILEZTRRL TV, BEEEICXVERINZIETENLZHIRD FIRD ©
BEfbiThs, H50IEHEZ DL ODBFF ORI, SENERICE VTR L % 2 R D
W2 BN L 7o, ERN LB EBOR PRI 5 FH W L OREERBEIMTZ 2 [ICk VT, #i
BEEEROATEINETELVRENH 5. AMFELAETIC W 2RI B VT, X7
THEENEZ IR LAV, RHCIEEGREME2 2723227 —v a 3% EhREics
WTBIERI NS, L LS, (CROBGZ o ElddnFiE, SEEERZ R
TREELRSNIT 7 F 22— F IZBEITHET 503, FEEEPC B AEMEORBIE



H2IT) FRICRBAYZH ), (BRI NIERBATRLDTH S LTV, T4b
B, BURIZEEAZ N2 2 LIk D ARPARFF O GEEIERE CBET 2 H 5.

INFETOBRIC X 2 HEWMEEZ, L A2V L3R EFAKETHD, ZhTho
Gk TG, PN L 7IRBICH B, 2 20, ML 2 BERoBRICH L, WO
ST X BEERTCEL LT 01E, BARLO TEfl © TElG ), HITEARM
DB ZFFOANa Ry bAD THE ) twolyFaz—varvPlHETES,
D& RBAEDS, BKRE NOBEREIR L 2 ENISHIEMNT, BEREERTEL 28
REYBINCRBL T 28R 2 R T 5 2 LT, fERDOERIC X 2 ERIER O RICET %
HEZ R TE 2 2 EICEH L, AW T, AMBISEM L 7258 % £ - 72 ik 2
Mz Tea—=/ A FEE, I2k->T, BREROYBNLRIUCT 7a—F L, #ik
%33 2= —ay OBRERIER G- BRSNS FEORIN 2 X 5,

ek, HMEERICHOONTELT 7 F 22— ¥ I3tk A LffiERH 5, BE—Y
PRS2 O IREFR OIR e, B 7 7 F 22— FIC X > TN 1% 5 2
50D, BT K 2 EG~NOEXHMOETENH D, FICHHEOEMEZ /L TfTbi
25DTHD., IN6DT I F a1 —F I3 N/NUEBHEATHEHDH4 L, fHHuE
fEAR T VR > AR (RT3 2 2E LM, A WEEHO S 2 7 LIl AAAG O E v
MDD B, L LS RS, HIEIRRIC X 2E O NN) 2 —2 a VIZMHIGICRE
MabDes, Bz, NEOBEEBIECtE->CAEL 2 MEHET, Thbb2T 5%
Sl O PR A o 72 IR R IR O W TR Z R Lo H 2. AW, #EKED
NIRRT D72 DD T 7 F 22— 1T 2B L, ta—v/ A FERICERI N
7z, AN Dz =0 A 0 Bh 10 &l 12 T W 22 5 E N LR A R EM S TR S s v 7
FAA= ALz B L THY, fERICRVIMTEIRRZEATHS, T4hbb, HIT/f
HRAFEELTOY 7 b7 7 F 2=y 0EHEZ AE T TR, Ea—</A4F
BRI X 2RI R BERRBL L, AR 2 iR X 2 f58den 2 FRHCER T % 2
EDEERN G EGHEAM L e B,

KX T, GHREROOENGEELOERBOREL, ta—~< /A4 Fikick 22
DHBUVICEIT 252 BB L 7206, FEHEVFE L ERDOE 2 —~ / 4 FEEFICBET %
WRICOWTEZ L L 72, I, M7 L 7 SRR 58 L 285808 R ch L 28
RICEEZPMTEMEL LT, GhEMEZHWABEEZ2I 22— aryD—oThHb
TEEHCEHE L, fadE L 2B il %2 R 2 BHAOF 21T, SR s o5E
ZU[HE L T2 Sense-Roid; 12OV THRZ . 02, SEROBEROBIAIZELL L 7-IREE
ZRUT %L LT, ANHOFHADOBRIHIFIREEIGERIL 72 /v —7 %% L, BikE)
ED ) LIROETIN L DD —DOTH BT /) HEOEELZ REIT 2 2 LT, EENAREE



BAXNVDBRIC L D EELREEOEROFEIZHNE T2 TSoft-G) IZDWTihR 3,
B, BRolRsea—< /4 FufRy MIEEL, vy 0P RBEIEREZ R
ALHHTEE LT, MANEENT 2B CA L 28N A (L2 £ L, fERichVE
Eoury FORRIERHEOGMEEE 2595 2 L2 HNE TS TSHIRL 1220w TiAXR
%, HIC, koBiREta—< /4 Fufy MCEEL, IRFREOBIC X 2T 3
FRROZL 2 RELL, fEkichwTFiETcu Ry b oS ERMEEOHIEER 2 57
52 EZHME L7 TSHIN-TAL I22WTHR5,

fae LT, bo7ayz7 2L, ta—< /4 FiEz2 O THEOBER O
filrpRl G2 EHT 22 Lick ), EgtoE 2 o= —2 a e, BEROETE,
TEDERN BN E BB L 22 Z EPRBRIN, Hicu Ry P AT 4 ICERAZIRE
T35 2 ECRIEREEMMEOEBICICHTESZ 2 L2 RBT 2 L TEL, WX DRE
2, AT EER2EBT 22—~/ 4 FEMARICEET 2204 % &
U, Ho o tBHEICOWTHEE L, SBROBEICOVWTGHLE 5.



1.4
1.5

3
[\
10

2.1
22
2.3
24

3
w
1

3.1
32

33

P i 1
DR . . . 1
ta—</AFafry b .. 2
WFEDHEIT . .o 3
1.3.1 Interactive Humanoid Medium (IHM) S5 E 2 —< / A
BEEMA 4
AWFROFHRMEE R .. .. 6
RESCOREL . . . 7
BHRRFICET 208 9
PRl . . 9
B . 10
BRE o 10
ARIFEOMERT oo 11
BAREMREDMEICLS I 2 275—Y 3 VDRI 13
i == S 13
BEEERIETE . . . . 15
3.2.1 EREHRICoOMTIER 15
322 MHEOWBIEEE ... ... 16
323 TWHCZIaz=Z7—sayy ... 16
Sense-Roid DEXET . . . . . ... 17
3.3.1 PVl e o V TTONA A 18
332 HMTERTRT =T ... 18
333 EREBEBE . ... 21



34

3.5
3.6

Bl
N
1t

4.1

4.2

43

4.4

4.5

4.6

4.7

334 HEaAhoiEtE~ev s . 21

FHEAR ... 22
340 FIREHE . ... ... 26
EBELBE e 26
Sense-Roid Type-S: A LFiA= v I+ & ERTE NNV —vZ i n—

R 78R . . 28
FIEOBBEMEDHRICL 2HHEDER 29
Y 7 FAVERE 70— 7 (Soft-G) O : FEOWLBEIEOZR ... 30
BRRRT S 30
BRSBTS . . . . 34
431 N—=FWEITa =7 . 34
432 V7 MAEWIR—=T . 34
433 VR EABHERICBF274—A74—FXv 2o ... .. 35
434 FHOVGBEWEORIBEFE .. ... L 36
HIBEDfREISE & Soft-G ~DRME . . .. 36
441 fEE LRI CEBGETRE L 36
442 MOy FXUBMALHA ... ..o L 38
RERFEFEE 38
451 Soft-GDEEXE . .. ... 38
452 ANLMAOHIES 2575 00 . 41
FEARMEREREMGIEER . . . . .. 41
461 HT/HBERAOFHA . o 43
4.62 GEGTHEEOFH . ..o 44
4.63 REBOWEE ... 45
464 FIEOMWEOSIEATREEME .o 49
465 PHEBEEESATL .. 52
4.6.6 FEAMRIHMEEBROZED .o 55
E7 ) EEERICBET AEMEFEE . .. .. 55
471 PEEOREMEICT 2RO . L 56
472 HWEBICK > TERI N ZENFT#O R ... 58
473 Soft-GIZ LB 7/ HBEOYVEGBICHT 29 . ... .. 59
474 ©7EBERICBITAES . 62

ii



H
(6)}

£6

4.8

1

5.1

5.2

5.3
54
5.5
5.6
5.7

5.8
59
5.10
5.11

6.1

6.2
6.3

6.4

FIENEFREEOERICE D E 21—V /1 ROKRY ~hDRIFERIR 65

AVE 7 = —=ABEE 66
5.1.1 Musculus-Haptic Display . . . . . ... ... ... ...... 66
512 HEAREEE .. 67
FETLHEIMOEOELE . .. 69
52,1 WiREE ... . 69
522 BEEKEW .. ... 71
SHIRI . . . . . . e 72
BEARTYA Y 72
Gluteus Maximus Actuator . . . . . . . . . .. ... 76
SATAMEE 77
IR ST ¥ 79
570 BERAEE ... 81
572 FEEE e 82
573 EEHL ... 82
I—HFA VI TTTAY 91
FIHBENZ T DRG0 .. 93

= 93
FED e 95

ABEAZEE 21—V /1 RRT 1 ICLBAMRY b DEFFERREOIER 96
SHIN-TAIL : ATHiA, ANTHEHcLsta—</ 4 FOFHDa v

FRE—=IV e 96
BFZEESSEE . 97
BIEZE . . . . 100
63.1 TrFuaAF 100
632 fMEA I T Z—A . 100
633 3XBIROHIEIEF . . ... 101
SHIN-TAI O&aE . . . . . o o 101
641 MEEEHIHISATL o 101
6.42 ANTHA IR, @EOayra— . ... ... .. 101

iii



6.5

6.6

BTE

T

SE R

BERES

i

NTHENG - REBR D a >y ba—v .
RTFE4~PEOFH . ...
) N7 N 7
T754 7 ta—</A KRy h~ADFEHE .
ANEOREEEORREEHELE LT . ... ...

iv

110

113

115

122

125



1.1

3.1
32
33
34
3.5
3.6
3.7
3.8
3.9

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13

7

SROGEROMNENEIEIC L2098 . . .. 4
H O e 2 7 L "Sense-Roid"O#E#H . . . . . .. ... ... ... .. 15
WA a=F—varvBEoM&K., ... 17
MUYl > v P TFNA ZADMBLE S AT AR, ... 19
fHTESRRN Y = 7 OBBLE S AT LR, .. 20
fREj =y FOBEEL L 21
NTHRIC X 2HEEDOFH . ..o 23
Sense-Roid DI DERT . . . . . . .. 25
SDIEIC K AFIREFM . . . . . . . 27
"Sense-Roid Type-S"OMEEL. . . . . . . .. ... L 28
Soft Exoskeleton Glove (Soft-G) O . . . . . . . ... ... ... ... 32
MRZRRE AN LA (y FXUB) ol .. ... o 33
M EfRMA MR .. 37
Soft-G DREE . . . . . e 40
Soft-G DRI AT L ..o 42
Soft-G O N/BIERIDFHA . . .. 44
Soft-G \Z X ZHHAM FOFHI ... 45
BORBZMOBI . . . .. 47
AR ERHEOMEIEIHO = OtEH L L 48
WPERENC B g 2 B DBREE LGRS SR . . o 51
PHBEEE S AT L %A Soft-GOMEBL . . . ... 52
REETRDONLTHRADY v JEOHME L RHEORRTY ... .. ... 53
FHEPEEE S AT LAOEEOMRTEFRMBREL . ... 54



4.14
4.15

4.16

4.17

5.1
5.2
53
54
5.5
5.6
5.7
5.8
59
5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17
5.18
5.19
5.20
5.21
5.22
5.23

6.1
6.2

FEEICH W 3D a0 — 7 OBl L Soft-G DffilEfES .. ... ... 56
SR 7 a — 7HE R L JREE R OB 2 7 HBEICE T 5, fHE

RO ORHRE GBI okl . . ... 58
WEE 7o — 71 L 5ZENEET /7 EEICE T %, LB
Frpe R OPHERR A (TR IR okl ... ... oL 60

SE/MET) b L — = JEIRICE T 2 EEE T O K TR ONMEE O LT 61

SUEGIENC X 2 MHD OBEEERIGE . . ... 68
McKibben BUA TAHANC & 2 MHD OJRREIAN . . . . . ... ... L. 69
L OZE LB ([1] KO .. ..o 70
ERHOREE ([1] XOFE) .. .. 71
THAEROMNEE CRBR, 5%, B¥om ([1] KOs ... ... 73
B REOME L I RE ([1) KO ... .o 74
SHIRI BEER . . . . . 75
SHIRI EARNTBOBEEL . . . . . .. . 75
SHIRI DPBRERR. . . . . . . 76
SHIRI DJZEDEESC MR . . . o 77
Gluteus Maximus Actuator () . . . . . . ... .. ... ... 78
Gluteus Maximus Actuator (B2) . . . . . . . . ... ... 78
SHIRI > AT LREEG . . . . . 79
ERIERIE = & 80
IT7Fa—=T7DER .. 81
geE CERIE) RF Dy A LFe—b o 84
RS Sy v OBIEIRER L 85
BRI AL L F v —b 86
Ry OBMRIEBL 87
JEERT VDI A LF—b e 88
REHU Y OEERBE . .. 89
REBL AR VDIALTF = 90
I—FEeDA VYT a v . 92
SHIN-TAI D GKTRZE DB . . . . . o 99
SHIN-TAL S A7 MRER . . . . o 102

vi



6.3
6.4
6.5
6.6

WO NLHADL A T 102

SHIN-TAIl D N THFAOEIER . . . . . ... 103
SHIN-TAI O N LFAROEMEBERR . . . . . . . . 104
NIRRRGOBIEREE . . . . . 106

vii



4.1

5.1

6.1

7.1

/
ANTHREREI O QS E S 2T LA DEEBo T ooz . . . . 54
SHIRI DR OVER . . . o o e e e e e e e e e e 73
SHIN-TAI Oz I FRE ORI . . . . . . ... .. 105
] TSHIRT) [T a8EEDa X N . 126

viii



1.1 MAROEE

B, A BREL EBIRR TR, PCRAR—F 7 4 VEHICRESI NS ER
WMEMARZHEAEE LicT XA, &F, MBSO FICHEREHRZH V25D TH 5.
BroElgtifo AR to a2 S 2= —vavicBnT, INsDSHENLEROEGE
X, BRSPEMFFEZEAHEICBOCIAEEICEN-TFIETHSL. 0k RSE
PlEHZ A2 ABOEAN LI 2= =y a voHBICEWTE, FHDT 4 AT
LAREHRDARNA VY 72— AL o itkiNEAf vy 72— AL > TRAED
BOEROEBENIRETH S, ZHUIKL, vRy FTY¥, N—=F LY TV T4 (VR
Virtual Reality), *—27X> 7 v FVU 7Y 7+ (AR: Augmented Reality), % L TAR¥A
% (Human Augmentation) FIZBH9 290 TlE, MHAIC W 2HEM L 2036, Sk iEl
RRFIEPREINTEL, HEPCHETOALZ ST, iz v cilEiRRFiE2% < 2
RINTED, HIRHEREPRE L Lo B AR T 2 FEOHERINTEL, i,
BEERRRFEZObDICERMMSTONZLD DR TR, FlziE, EEtHoe Ry b
ZARL L Tasa=yr—vavzugtd2b0kl, HBOMALZINT, DX
) iR E, TERDIERGEEEMAIC X > TRZI NS ERICKRIT 2, AHEDBEMEICE
HL7%ZA v 72— ZAQEEEICBEHLPED SNEL I EZRBL T3, FEREIEIC X
DAERINBIESTFEN LR FIRD LEMITS, H20IEEEZ DS DR OFTEK
1, SRENERICE O TRHELE & 2ROBIEEZ A0 L7, ERNREIFBR 0% 55
[ L DRIERBIEFERTZ 2 RISV T, RUHETEEROATIRETEShVRREH S, A
FE-LEMHE ISV 2 RBUC B VTR, W TEHEEIEZ R L&, RICIE SR %2 22
Z1aI 2=y arvPLELREICBWTEZEINS, L2 LERDYS, ROk %



o7 EERERFEE, SUERERZIER T 28ELRSNICT 7T 22— 7 3 EE ICfAE
T2, SRENES SRS O RIPIEELIT ) FIEICERADRD D, {HFEI N2 EHR
DRTHESDTH S LIFFTVE V., Thbb, BURIZEGAZNT 2 Lick ) ABDAK
FiogRMEIE RECBETAHIAICH S LR 5,

EAEDY — v Ry FDOFKLP, VR AR O it L 78858 7354 2%
WIERELRP TV 7 T A v Ay MICBE L 2RI T 2R EOE £ 01X, R
WKL BREINAEROPLOID 206, BEZBE~RKEL T 2 LRI 2HD
THb., ZoMEMZ, FEROIEEMR LICH 2HEEZ XD LEIEEH5DTH 5 LK
IZ, 2l a7 —raryOolFLEINROERICMNG, HrviEznrzHEEIE5C
EIZkoT, WM arREZ e X032 tnTE3b0E LTHHI NS, fEkRA
oL, AHOBEB2 Y E2—5 DA v 7 2 —ADPMRZ %5 72 SER SR
EEboEFEDIRET, RENLE2I 22— arv2i7) I E2BLLNZIRMT
HbHEVZSL, NHDEEREDN RO BAEZ G2 2 Lix, 4K NHFELDETIC)E
ZIRDUCBIT2aIa=r—vavdRbnsg J LICES 2 LIFHEEICH kv, v —
XN eIV NAVYDELRTIRTH S "X T4 T7WEA Yy —TH % (The medium
is the message) | [2] DR T % K 912, FIEDERDOIBELERT 2720 I121E, HAEA
BOWEICIET 20HBH 2 LHEZ6NE, AL >THVPTVLaryEa—FDy
AT LA VY 72— ADMETH S 2—YEY T+ (Userbility) 12— 7LV FY
(User-frinedy) D) L% K28 AIZEETH 508, ZDO—TABOWESAKZEZIEL
TR R OB 72 2 %GR ORET & T, KARE L CRBORMYH 2 EEZ 5
nas.

12 BEa—< /A4 ROMRY b

BIfEE Tt 3N ARICR OIEVWREZ AT 2EEELE LT, ta—= /11
Ry b6 NS, ta—</ A Friry M, &< 6 SFMELEBEICED LIPS
NTCELEMTHY, Zn2FHETIEMBIL THORAAZDBELPED SN TE L,
HXou Ry b, BICEFEMEEZHPE L BRI N, ARICAREREEZ2RET 2
e, WEPOBHLTHY, HELREREZERI N L V) MR8 > 72, —JF
T, ZOXI)RIRWTITB LTS, AMOERZITL, A EWHT2 2 Lz2HIEL %,
ASIMO [3] %° HRP-2 [4] & o ZzEREEREGEDO AR u Ry b S EEBIFE I Nz, TETE
Boston Dynamics Dt 2 —< / 4 Fr A v F PETMAN [5] 12 &\ CREEM 72 Bt A b
ZZF, ERNRARO"N—FaRy "L LTHEOFERICGELLE DV BRPLE



ol

ZUTR LT, A LAY S L IOHBRICHEZDNEIN, BHLrEDLNTHwS
OWBANHETI 22— avTal2HNELLEY =Y Yladry FTHDE, V—
e ra Ry bE, EEOAMBREYEHEr I 22— ary L TwaE3hDkHk
HEE RS 2 2 LICEH SN SN TE L, hob ARICIERIOEWEE2 />0 7
Nea—2/A4 FIFELBAIITOLNTE R, TNEFTOY 7V ea—</1 Fix, AM
LRI EIEEBEIIES I, [HRDON—=Fur Ry b0 LI Bk IEE L Tw»
b on, REROEEBDPR T A P2 AF v ok aI a2l — a VITKHELEIED
e CTH 5. 7o, HEEEREICK ST, FEEOARICTRD > TEEICW 2 AME 2 S 2
== av I LI LR ALDOLIET S, /T, KEEFESLPOREMTRIEI N
TV, fill> 72 BEOEAIIEAICAMZHRTE TV LIEFVE, Fic— gD
ThdEVH)EIE, ERON=FuRy b EHENE L, KR EE I N E THRAS L
Pofeta—=/ A FICRUML7ER 245 L, HICEEGEE Lo/ Lotz
T EMNTICOWER D ) 27D DREEWGEEZIT) S LIXT7 4 —h AT 5,

1.3 MK DOBER

AWFZE T AT U TSR I N O B2 11 5. L, Bk o & fil o B ik o B 1 2 4
X > TS EE R —ERE LT 2 TELD2BRT DT
5. $hbb, ANHFELTHAIEEZESIN IS 2 EEERD H H, FICHMEBRICE
MELTEEREOR#ZEL LRV ICERT 2, AifRizZzoFEe LT, it
B EICE TS HIE T RE 22 R IZ BRI E v Ry b TNAL AL LTAL
IR L, CTNnZERE LTHY NG ET5 2 ¢, BN BERIEENTZ S
SATLDEBET TV = a v ERET .

AWZEDRARN 2 T78H3E, AMDOBEOERTHEL 2 AR BIR 2 YBIICRBLL,
I REEOHIERME L CABIEBET 22322 r—2a v A V2R3¢5 L
ThD, knasia=rr—rary—) Lt LTOBRKIZXZ2ERDEL HETH
il 2 A2 D COZRMEFETH D, Z2NFNOHED TR ML 2REICH %
ENHRERRbN S —EHHTH o, 2T, ML EZNENDE DRI
L, WHDHEZHES T X9 LEENTE S L LGS, BRALPELLZYELYAD
Xohbwvor TEM 2 TELG ), HICIEAMEAROLEL2RHO Ao Ry D
"G Lok Farz—vavPEL22EEhs (K1), 20k) RBELS,
PR L N D BRI & & AERNS WS, BEEERCA U 2 BR 2 NI RELT %



BAZEAET 2 2 LT, {EROBMRIC X 2ERIENOANRICBT 2lEE Rk cE 5 L
WWEH LU, RFgETlE, MRISOEBIL &z F > Rl Zz v Tea—</ 4
R Ik > T, BEEROYBENARERICY 7ua—F L, #ikhaia=rr—vav
DIFRECHER 72 > o I EHIR R FIE ORI Z X 5.

(a) Jh37 (b) $fi

SEA )5 BB F

“ ': <= "

iﬁg@ Sl T N A . .
() B ) &5

Sk A SN

1.1 BEOREFROMBERIREICKS0ME

1.3.1 Interactive Humanoid Medium (IHM) 3458t 1 —< ./ 1 N

HEOFEBR DO, NMEOMBHIENHROSEZ R ORE L L, AMEOFIR, g,
e, SRR 2 PRI T % 2 &£ CAMDOSHREIEEZ T SNICHERT2 e Ry b
NARAZFET 5. NI HREEHREZEET 2 2 LB TE 2R L L COREL i
¥3 2T, GREIER S LUENICEHETRELZ LD E LTIK) 2 2R 5. K%
DA LBHFE T 2 A DIREHE, DT ORBEERRIGHAZTDLELTE LD O,

1 ARSI & O34T 2 IMERRZEET 2844k & L ToREE.
2. V7 77 Fax—a il ko TARO S EEEZ BT 2 5.
3. NMEZ R 2 Rtz 75 - 7 SMBIY 2208,

AFFETIE Z DERIC K D FE SN B REEZANT 2 2 LIc kD, B e B2



FINZIDHLE LTEEHINS, WA Ia=r—vay, GEREEERY AT 4,
DRy b FYPAL VT AHELDT—<ICBWT, Y AT LADRKG EFFEE T VIS
5. AfEcizansg —HoarRy MTFANL ZADEAMEEZRRL T, Nt a—< /4
F#EA (Interactive Humanoid Medium) &EMERZ & E T35, Ea2—< /A4 F (Humanoid)
EWHEEE, Thuman (A)) & Toid (DLkIHRBD) ) ZERL TEDVI2HDTHD,
COfERfA T a—= /A Fakry F2EKRT2bDL L THVONE I LLH DD, Z
Z I RERICZE o BREE & B L ST L 2 NEL L, PIERIND O REBINIC AR S L WEHEZ
FOZ L 2BEKRTIEAHE L THOTWS, TbbAREARRINT LdbEa—< /A4 F
uRy FOBEEZ L LZHDTIERL, ANHOBEROREDERZMH L LFEL L5 L
ZHRNLEHEZET D, UEDOEFEZD S, ANEORAIFEROEEEZHET 270D
Ry PRI BA L, BREEFEOMIEZDOIHE L TOY AT LEHEZITH
A7 T4 THEMCBEL BN, 5ICiFaasr—y a vOBEBOFEERICHNT
L TICMZ, W UC A OB R 2 @ IIc R T 2 2> & v ) ZiES z fte ki
HDOTH 5.

Heae - WMBERE(EET DA

"1, ABIDEHRIC & D HA T 2 i EERE{SET 285K LToRE. | 1CBIE L <
Y. ERFRICB L THMBERRICHWONTELT 7 F 2 2 —F I3 EL RSN H
%, BT — 7 PREEZ H O IRBEIROSRRP, HE7 7 F 21 —FFICX>TY
BN %E252 200, EBRICK 2 EE~NOBEBLRHPLORRRED D D, FICHE Ol
ZNLTUTONDEHDTH S, ZN6DT 7 F 22— /MNMULMEA TV H D
H% <, EREEIHAS VR © AR ICHIH T 2 HiECHE, WA WEEHO Y 27 LIl
HIABZAE IR H B, L Lads FKES, RIS X 28BN = — 3
VISMHIBICIBEN b D LD, Bz, AEOBEREIEICE- TEL 2 HfEH T, T
b bR & LT 2P & v o L IERL B I AR BR IS - 2 BRI R F RO W
TIEREZM EORHMDH 5.

WYV IRNT7OF1I—yavick356468ME0BER

2. V7 77 Fax—a it ko> CAMOERENEZTFET 256, | (1B L T
T, BARy P TACEOTHEREEOHEAZRA S 2 &1, KEVHEEHeRY b7 —24
PARO Ry POffivr_al —rayOFEICERINSE ESo THBRS TR0,
fERMIZE TSI O~>=E 2 L — a > O [ HE DR/ B O IR 2l & v o 2 PhE
DEMHEIND 720, HEHOEHKPCEMA T 7 F 22— OGHeRENARTH S, —

5



7, FERLE R A O G REIEZ BT 2 &) HICB T, BVE 2RO
T Fa2aL—FDHREHOIMEETIE, AMDL)RAEMS LI 2HET 52 LIZHEET
Ho5, KRR, (CROEHEOEEZ Ve Ry PRI HEIRROZOD 7 7 F 2
I—ZICBEd 2RI L, A D B S A O B /550 il 258 2250 A L AL 2k
FMECHRT 22 ECHEBEINZY 7 77 Faz—vavzibEL THWS, 24
0, NHED XS %EYS LB REE L RSN & 2 FRHCERT 2 2 L2 A 5.

B AMAZ RS D50

3. NE% QBT 2 5k Fi o 1AM 2238, o B L CRRd. ARiFgiiE, MR L
ICFHETRE R Sk Z 0 Ry M/TF AL AL L CALWICHERT 2 2 LT, FELEN4aER
BEDIAERL IR DA 977 avyTH A V2L, ZOI0HTRENEE ZEEZ R
THDOTH S, BFKT Ry MFAAL 2IE, BB L 7B & MRS 2 07 3 & FIFRIC, A
BERMT 25 L9 MR E L CBNIGEE SIS, KICHERE SR 207 LT o, A
Do TN IE ch UL, T 2 ARNIIEHAZ Bk & U CGRIRTE 2w, AP
TN EEDO—FE UGB T 2 I8 2 BB RIRICH 2 Z EEF L W,

1.4 ARNFEOFHFREEES

ek, HAERRNICHWONTE LT 7 F 22— IZI3RA RS 5. Eite—4
PRI G 2 W IRERORR®, HE 7 7 F 21— FIZ k> TWENE %5 2
52D, BRI K 2 EE~NOBEBSIEDOIRERDH D, FIHEOEMIAZ N L TfTbil
25DTHD., IN6DT I F a2z —F 3 N/NUEBHEATHE DB, G
fBHAR S VR > AR ICHIH T 2 2B P30S, WA WHEO > 2 7 LT AAARG W E v
MDD B, L LSS, HIIRIC X 28O NN) 2 —2 a VIZMHIGICRE
Mabnesd, Bz, NEOBEEECtE-> TAEL 2 M, Thbb27 5%
S O FEAE A o 7 SRR TR I O W TR AR Z T Lo H 2. AW, #EkED
TFEERR D7D T 7 F 2 =2 IZBT 2HEICH L, ta—~/ A FERICERI N
72, AN D Bz =0 A D Bh 10 il 12 0 W 22 5 E N LR A R EM S TR S v s v 7
FAA=Z AL ZIGEL THY, (ECERASN TR IR ZHAT VS, T4
bbt, FICHMBERAFIEREE L COY 7 v 77 F 22—y OFMAEEZ RHT 2T T4,
ta—=/ A FERIC X 2N 2R ER L, ARICRT 2 7itEic X 2 Een % [F
RRCEK T 2 FIEZRET 2 2 L ICAE?H %, 2 LT, Dt 2—</ 4 FiikD
L 207 7V r—vavizznZTnEELAEMEEZBRGET 2 2 LT, SBEALES

6



AR O ERIEETFTEDOS — AL L CORENTZI 5 2 LT 5.

1.5 WX DIERK

KX T, HHREROMENSEBEEROEROERL, ta—~< /A Fikic k22
DEBULICB T 2z B L e Db, FEFEDFAFE L EBDOE 2 —< / 4 FEERIZEET 2
WHRIC DWW CRE Z 5l 9. B TRl N7 GE e 2 —< / A FBHE (Interactive Humanoid
Medium) DOEEZICHEDE, WFADME I 2 =7 —> 2y, BREBEHRS AT L, B
Ry FFPA VT AL DT —<IcBWTETINL7uY 27 bOFEMIZOWT,
B § 2 AT 2 I L 2oL 3., 40 7uY 7 F 2B TEONLAMEICXD
AMEDOBEZHSPITT 5,

B, ML L 7- B R L3l L 7256 OBR AL 2 BIRICER 2 Y CRifgie L
T, BREMEEOEEICL 23 a2y —va VIcBT 25 AL LTSNk, ol
RERD LR - (EDMTA DA V¥ T 7T 4 72 A7 L7 Sense-Roid Series” 12D T
%, AL, 21—V oo 2BE T3 byl v S TANLRE, 2T DH
IO T 2 R T 2 2R ANTHHA EIRE) 7 7 F 2 2 — % 2 ARIAATY = 7 %2
L, BRRAEOMAICEYT 24 E LT, REETREC L DlaizkiicE 52y
FTA VR P AT LRHEE L, FEBEREZHEU R oNARZITIC, FEREL
VEITAVAVIROER I 22—y a vy = E L TORERAEICOWTHRLE 5.,
72, SMEECHS o= F o 2 7T AMER 2R BT 52 A2 XD, EAL
RERLUICY AT L E LTHEEL 7% Sense-Roid Type-S"IZ D WTHEEZMZ, 5
DEFICOWTHRT 5.

B, RoBEROBEMMOBMAE I L 2REZERHT 2098 LT, BiEoE
BIEDEZBORNC X 2 RBERICHET2HA L LTI N, V7 MEKE I e—7
(Soft-G) 12V TIBRS . ARWFEIE, AMEOFIBEICALET 2 FHE O ilh % #H 5 BigHi©
b HIEIEM, HHHOMIHFIEEICERL, NS DHOEE, LA 77 Rl
S[EATHAIIC X > TEIT 2 2 LT, 5HET20 EHBEZ RO ERZIEEL, Il
1, N, EBRCHMIMED TR RELESE ISR T 2 R 2 L 7. £7-, m bWl THa
DEEDRERINZ 7 4 =<2V AD—D L LTET JHEBIEHL, 70OE7?=Z
ZHdRE L LK Z T, BHEO N — FAVERISN § 2 B E 7 = X b A3EHZEIEE
BATHOHRE L OHRAIS 217> 7, 612, ©7 /HEBDOIHED 2 g s R L,
AKra—7%Holz b L ==V X > TEREEORNED B 2 2 H6E L 72 EERIC DWW T
USSR



B, BRkoREZ e a—< /4 Fafy MCEEL, alRy b OHikhEELELR%Z
KA BWIE L LT, WRDMEEIT 2 BICEIR AU 2 ST 2 RBIL, fERICZ W
FiEcu Ry FORERHEOMMEEZEZMNE5T 52 L 2HNWE TS TSHIRL (22w TR
N7, PHEMEEC X DS N2 o A THAOHIEIIC X > TEL 2 AT Ol
MH, ta—=/4 Fary FOEERRECERMERI L LRI LA %0 % SHIRI D3
P K DMREE L 72,

O, BROBREZ 2 —< /A4 Fufy MCEET % & &b ICEROMENERER
RZRRE L L OB T 2 A L LT, BRI X D 2T 2 BRNEH RO Z % &£
WL, feRichwFiETary FoGENEEOHMEERZZ MG T2 L2 HWE L
"SHIN-TAL; IZ2W T2, ANLHAICINZ, BIAEDTAHBREIC X > THRT 2 AL
JEliz A GbE 2 2 LT, EROREINAZEIADTLHINICZLIE 5 2 & TEBLIN
5, ta—=/4Fairy FOTHA v ORIFEIFATEEYE%Z SAIN-TAI DFEEIC X b BEE L
7o, BFZEL TR NLAIRSA —T 40 T ALK B2 RIGZETTIZ, MEOY—v viln
Ry b AOEHPEMIE D & RIGHTEEIC O W TR L 5.

X DB, KR TITONGERERZRIT 2 2 —< / 4 FERICEIT 201%%
OWILEZHHL, O E RS HEIIOWTHEIML, SBOBYHEICHOWTHL 3.,



R

BERICET 2758

\nix

FERDIEFEEIAIC X 2 ERIEEOFEIZ, L ANOFEROBERDFHEL T»w5, D
0, HCOBEROER LE D FEROBERPMIZL TED, EROCHWMO 2E %D
GBI NN EL S, XoT, a3asr—rarvPREPY 2 AFr v
TERMICIET 2 b0, SEEE Vo BERMNICIE T 2 FRICBEI NS, 3, ML~
BROBERDET 2 RN EEZEZTHD,

2.1 iEfd

A7 L RO U, BT L 7RI E W) DIiE, B0t T Tw3
KTh2z, BEoEMzEaI 2=y —2 a3 V3T EOBEORFHZT 5 BEEDIHAEIC
%5, RIGPBEZEBZDICEROENLZFER—DOLENVES. 2057, ZOREAR R
REEC, MHFPICEMZ T 2 DIZBARECIE OHE I %2 Ffo BT LT R 5T, A
BT S E DRI 2TATLH 5. DRMEPTROTEN %2R it Aop & L
THHEED 720 DFEE LTHOHw s na a0 on, B2RfNEDFEr—va v
PREREIRT 72D, GEZYHEINCGEE T 57201 T 2 RU1L 4 H5, a2 =
r—avIilBWTIE, ZOMIPENT v AR SR, KiFOREEZR T BARN 21T
RDAY—F T4 LTEEEL W) HBEWICIZ/NS WIRALFE L 28§ 21758 Th %
BEREIERINS, FREE0EMICECTRATEOBFRELEHETE 2, ZLTK
BEOBRPEE 2120, —BIICTEEED X ) WA BRI 238 2 Cw . TEICIZRF
ICRERERAEICBLTE, BWE w7 k) RBRNOER~NDRANEHKET S,
DX I ICEMIZHEERICE I 2174 TH 22, ZOBHBIIMEREATIE o TR,

AIF LD B REIEIC X D 42U 2 Bzl 2 58 U 7 1T A iE, ZERIC RS



92 E SARESUCBEY % 0

L Vo NHIDREMITNIHE T 2 EOREBZ AN T I L3 TE 5. ARDBEECEE
A5 LT, BEEMEN LI 27 —Y a VIREEATREVZ S, FiFETER
T RERIA DRI & LT, FICHBERERD ADRRIC X 2505 WA BROL DI I
IR I H 5 2 & 2% 7, PERDEHBEA TIEMAZ N L W 21851 &
AR DOEMME R 2 LET AT L ZBEI T LT, Hikhz vy 74 v XY MEER
REE2 I 2= —2 a ORI NS,

22 miE

GROBRDPME T2 LDUHETH 2 L EZTAH L, BEROBE IR OBR
B, A E T 2 BRICEE L RS DSERRICEE S B RBEE 12 B, BRDBIR
DEE L, FEOHZITER L CTHEL 5, BEFRIFH AR 2T B2 EZ, W
WOBE 1EHT) L CRAMDEIETIUIREL ZDOLEEZ 5. H20ERADPMGOBR L
HE)L AT 52 LD, BROMATHS. HREZEMAEI®L LN TESL L, HHD
Gk EMFEOEEROXAT 2 2 LXWHEICR S, S TUE, BHOGEO 3 —%25
BUTRESE L, ML 28BS EORERZS v 70 FA X TEIENTESL, DX R
T EWHREE iU, BIZIEEND L 2 EEMES B = 3 v R TR LS, SRR
HIRD FIR D oA ChE DS 2R T 22 AT 522 ENTE, HEDOHK
ZEDTETTC, BALOIEROEENERING 2 Lk D, BROSEELMA T HE
DERDIEICEHEET 2 2 EPHETH D, AHEOBMAERICE O TIIARID G2 B L 74§
WERDEDHEALL S,

NERH DS 2 B R BRI, B ZISRE S EEN RSN 2 -ERICHE ST, R
K=, MEEZE, (B PAE oy ¥ T4 v X P OEMOEIIC S B0 F 5%
ZHMT I ENTES, HIFIFEEARECEEN T Ry P TREPARAESGD1S 0,
— I THRFIIODVTE, SERGEEELZEHET 2720123, AL L TAMEOIHT
DIGELTERUK & Vo 2232 Fa b 2 L3 fRINTH 5. FFEE O BRI LT
SREE 2 ESEBURCE A AR T2 2 LIk > T, TNLDEBOEE2KIET S
A7 FEORIH SRS 5,

2.3 E5E

SR DOEROEGE ORI, AEOSEOBERNZEHICTL 72b D2 2 H5MEICE
L, §4bb, ba—</AFaXy FOXRT 4 2HET 25 LIFHELC, REMEC

10



92 E SARESUCBEY % 0

FoTHBEEINLZ7? SV r—rav LT, ulry bOEEOMIDLENIC X 3 H5RFKRE
PRERY, 2L TBBOLMIC X 2 AT Z 2 WEEEICER L.

FRE L OZ08EEX, ZNARPABOFEEREZHKET2d0L LTHRAGNS., A
flEasa=rr—ravziTirury FOBRBICABPEHINABELE LT, H7dd
A ERNEFEL T B L) BB ZAIHTES -0 THEEELONS, £, REDHEA
DEMINTEB T D, AN AHD Bk Z2 RELT 20 L\ ) GBI FRELIICERRINTE
PIBRZEFTHHATHS ), HEROARE I 2= aviiT) 2L ZHNE L
Ea—2/A4 Fufy bOWEE, EECRTA Y2 AF XY ICLo TERBOEEERTTI 2
EWCERPEPNTE L, COTFHRRBIFEEBROEELIRA S 2 L23TE 20, 6y
ERMOBEMTZ 2D TH S LIFFVEH, RIECRT 14 ¥ 2 AF ¥ 1TRE D UL THE
—DFRBIAEL, Lo TRIBNAEEKRAGVIRL, kot a—< /4 Fary Fok
B 20X ) 3R> 78fEZ2ERT 2 2 LIk o TAR & L TOFAEERLEE DS
BERRATVDS, T, EMFFEOIEL TN E b\ 2 2 AMEEE P ABKISIC X 2
SEROEELCERAP BT I NN RHARH 2 EHEZo6ND, Z6 DEREBARIC
o TREMREL MR E L TIET 2 2 LT, HichuRy FOREEEHP S REREOA]
MRS L%,

2.4 EAMARDOLUEBER T

AN DHEZ, SREROVEN LT A 28AK 2R TS 2 LI
EoT77u—F92%, ZOEMMCHEGZYHNICHEET 2 FEE LTHRET %2 003K
HWHAET e a—~< /A4 FEETH 2., BEOEHRTEL 28R 2EBIT 5701, A
RIOEADEARZFFE L, ZIUCK D FBa I 2= — a VOIBREDLER 2D > 721E
WPERFIEORIHZX %,

SREMEEOmEIC LS a2 r—vavIiclTaAat LTRSS N, Ak
BRDEEE - (BEDMTABA VY T 754 72 AT L7 Sense-Roid Series” (55 3 =) 1%, +
ICHER D THEfl 1B L, Ik TRIA) ICHBELOBHTE SR I LR R T ey 2
7+ Th D EMEBEMITSNS,

BRI EEDEREEONC X 2 B ICB T 25 A L LCHF I N, V7 MbE
&7 a—7 (Soft-G) (554 ¥) 1%, FICHHRO TEG ) K84 L, T8l ko TEE
R HREEDEROBRBRNEIGHTE 2 B3 TEL LR T uP 27 M TH B ENER
Fons.

BROWEICEEL TR TSNz 7nd o7 b2, ARG LB EROEELEEZ2

11



2 E SRR 5 0

THZEICkBbea—/ A FFudry OB ARERE L IBRIGERINUCBET 20 Aa L L
THFE I, Bt 2 —< /A FuiRy F'SHIRI" (5 53%) &, BifdEEE2av b
0—LT %2 LIk D HRIRRERBUCET 254 & LTI N HANEDE 2 —<
4 FZ2—>"SHIN-TAI" (£ 6 %) &{ifEfMF 545, "SHIN-TAI'ICDWTIE, BER O
EWRIEZ DL DIMERE E 2 RATH B EDHEZ, JHUITODWTIIE 6 IS TELZH
C%.

REXDIHICELAD 7Y 27 b OFEMIZOWTHL 3.

12



13

=
=

Erd kit
21T —

\TIJ}
JdiT
w

EN
=l

@u
Eﬂﬂ]f

DAGE
=

EE N

SFT

\T
/11 BF

AE1Z, NBEELORER I 27— a vt VG2 BEDREMiTE L LU TR
ICEHL, 7277 70T N4 R X 2HOHB L 2 DBEFIEICOCTHRET 5, H

—ifETH % Sense-Roid Tl&, fHHEH Y OEMN 2 fabEhiiz et 2> 257 2%
L, V=TI 7NVTNAL ALK THi 2z FBLT 2 -0 DR 2 AR 2/( 2 £ L b
I, AL DR E VW) a I a=r—v a VIBREOERICOWTEE T 2, FH G (E
Tdb % Sense-Roid Type-S TlF, H—allEDFHFEEE TH S 2212 72 o 7 BTy 2 5EREIC
N gk EXo7, £7, XD NHNRISHATREEDOEREZ R GUI T K 2 #/E
A V87 22— ADFEERTo N, RBICEEZBL URoNLARCHEZTEL, 5%
DELIZOWTHRN S,

3.1 fAREE

EHEDA v —Fy F OBERHEOREEY —> Y L2y P —F VU THEDOY—LERAD
FEEMRE X, CFPH A PIE L o ZZIREEHRO X IC X 2 ARFE Lo ibEHi o
S22 —vavOREEHARIE VS, 5T, BEEMELENHLTaa=r—
Va/%ﬁ5%%iﬁ%&bf%bﬂfm&m.@%&@2:1—?—Va/®0%,ﬁ
R T3 T ) S EDEEL WiTA L LG, faiciREI N2 ik filiz Hwi A v %
7 avhPEFons, HEREMIZAT, BABR, FkELZ EBRL 2 REL TR
bIN, BVEPEHREZEETLIFRE L TCHENICHVS, — T THIREDE
T, TP LEOLMNAEHERZEZE L 7z L CEBEICT) 2Lk ons, #ilzx



3 E GAREMEEOGEEICLS I a2 —2 a VORI

i, RTAICTOAMTH2ICHELS T, HRICGHIEMINE LI R LrRHN
1, BRRFCAREZ AL 25D TH B 2 EIFBRICEES v, ZHUSRL, 20X &M
WTH->THHFLZTNILD 2 EXTEHZEEC ERED S O THIUS B A PRI
PRVTHA 9, TDK)IHE L BERERPAE U 2881, NRE R LT L ORRMIC
EoTasa=r—yavoRRPHmRIcEAINDEIDDTHLEVZSE, TDI LI,
PERD DI B T 2EBOMED S BRBRINS (6], [7]. Thbb, BELFRN
THUIMEIIRDBEEL I 27— arvD—2L )30, HEThLWETHN
FE PRGN ATy AR R AR S N

AiFZeclx, DHEMEHSROEVOWNRTHIATHS LME LW/ aI =7 —
TavEiT) IERTELRNZE L 2B, AMICED LI BHIRZ525bDLk 5
DEETS, MHIATI)EIHICHCEDME I 2= -2 a vDSARgE %25 2 LI, X
REDHIZBUET 2 2 &%, DENICRDELVWHREDIS 22 —2 a v &1
CEDHEELE B L LS TE, BB L2l A= a VETFTABRVIRTH T
FIFE D R B D E O RER % Rt C & 2D D 5. % 2 CAWIZRIX, HO L OGS ikE
ZHEDINCHEBLT 2T A 8 7 2 —AZHFEL, #ichaIa=lr—v a VFEOML
ZX 5.

ZITC HOtasaz=hr—vavzRELLE, ZOTMAICOWTEZS, ME2H
W2 azr—varvofT, BEOLIRRIRNICHED BN Tb I N ATk L LT
WrE\ P52 LTS5, WHIIBARLPREETHENIfTbN ST TR, KA
PHIANFEL, B BPNHO AR 2828 L LTH HENICHW o, Ee3 bz R
HbTHAFTIALITON TR RTAETHS, ZDIZ 6, L DANEPEELRITH 2
EITEDITATHD EHEZ NS LRIRIC, HOBIEEZEZ 217412 D12 5808
B Th s, LoTHBLAF-aBEDaI a=r—>ava2ERTAICHD, KB
FORIGEBHT 2D L 72fTATHEEHEZD

D LEDHEZIHDE, AWfRIE THHCME a2 2= —>ay ) OEBE~NDOT7 7u—
FELT, K31 IR THadzmBBL T 2MNERRY = 7 L, oOBICb 271 LALE
TS bV B Y v JEE TR I LS > AT L "Sense-Roid"#FdFE L, HA &
DR 2 IR T 52 AT L 2R L 7. AR TI, Sense-Roid 12X 5 HC & DD
FEFRIZOWTBRS, LR ATLRBERDO 2 —FMEEBRLTED, 22 T
NIBROE TR OoNT 74— FNy 2905, KRV ATLOBRLCHEHALE2E%T 3,

14



B3I FREMETEOLREICL2a 22— a v Ofll

3.1 BCEHEAEEY AT LA"Sense-Roid"DIRER. A vl o v 7 FN4 2 (a)
PRHERTIY 27 (b) ZEELL2—YHT 5 L, ZoaErEEIc 74— F
Ny 735,

3.2 BEEEAE
3.2.1 =EfEHE TOME X

AR ICBE T 205813 N —F LY 7Y T4 (VR) Pba—<wrarvyta—%A4v
%727 ayv (HCD) DOFTE o4 ks S A IfTbNTw 5, Z O CiEhE
HWoOMTPLoMEZH VI 2aor—av2ld2lt2HNE L ba—< A
VI 72— ADMELEBITONTWS, BRE—FVPRE 7?7 F 22— E2HWw
T, EREIC B 2AEEEEZ FE L 2D DR [8],[9], Av—F 74 vk EOMEHRAZ
FAT2HD[10], 7v¥arenn 3k EDOHEERICEHRATRCE 727 b2
il A v 7 2—2{LT 2 LI BRI IR 6N ER E (11, [12]), Z2Dave 7
FERETEESICIES, T4 PR Y AR TIRER IO Ry & 2D
e OB, TR, fE & o EE DG ZAAT WS, #il 21X, TELESAR [13] Tl
EEHLIC & 2 PEDTIER, MEDEIC X 2 Mo 2% it HR i R s AT L%
FEEL T, e bBAR EOBELERLICNSREZRD, DETOREZEET S5

15



3 E GAREMEEOGEEICLS I a2 —2 a VORI

AT LBFEEI T WS [14], [15]

3.22 WHOHBIREE

DR DRIRN %2 Z3 AR B IR L D EEf TN TS, Teh 5 D Huggy
Pajama [16] (X, FILCEIET 23 PR =9 NDANICL> T v v McHlAAENT
IV — v R ERIGHES &, BEZEET 5 AT L TH S, Mueller 5 B FRRICY v 7 v
FAERERD AL EICK>TAEL ZIZRICE > T, o MBZRAATED [17], &
AEClE Alexandra 5 23[ARRICNN LV — v OZEEZHHI L T VR > AT L DFEEZIT-> TV
% [18]. Tsetserukou |2 & % HaptiHug [19] I% PC @ 3 RXIufKMZEM LB W T —¥ D
TN — L, M &L BRI B Z O L P ORI Kk o T
R BEL AT LTHS. £7 DiSalvo &5 MDY = AF v Z2BIL 72\ CH A Z L E
L3I LT, EEHCH 2 HE—Dha 5 BRBFE K RE§ % > A 7 2 The Hug [20]
ZREL TV 3,

O K9 IHERZE T, RO AP AN—F v L X ¥ 7 78—t T 523 2=
F—rarvazdEBT s HINTOKRA BT A v 8 7 2 —2ADMEB TbNTw 5, ZhUx
L, AHEIENACa I 2 =7 —>avy2HNELTE ) FAEPES>THE, A V55
754 77— MEmTHC EhF D a I a2 —avIcEH LEEINAZEEBELE LT
X, HF EGER % T2, 3 % Hachiya @ "Inter Dis-Communication Machine" [21] (3 F
FEITRETH 5,

UEoXHig, iEREORRNIEY 777 F2ax—8 2THEHBEIN 6%
W, 5T, dETEIDS ARE 2 22 SN A A 2 o 7 AR B OR 2 S A 7 e T I
FREFIEL v, BT 2o oM 2178 TH L L FZ, RO NNLV—v %
MelddnFiEclR, RIS HBEOHRTHELRH S, VRICKZZ VI T A XL,
I, Mtk EfkA NG TE 3, il e BRI ORELZITI 2L LA
MEOHMICEE NS,

323 WBEEI1IZIa1z=Zv—y3v,

AffFZElE, VR Effiz RXR—2C L CHEE DA I a2y =Y a v w)HiknBExiE
V570D RBEFEL LT L2HNLTEITINEGODTHS, WA 2= —
YavOELEEEZRLEBSNEZX 32158, MANaIasr—ravidFERTH S
Aol L, B ER2MMERHFETEIEICEoTRYED D TH S, HADHE

16



3 E GAREMEEOGEEICLS I a2 —2 a VORI

STETINE o e BT (551
O
i ao ||| | | o
‘ﬁ;mrm;:“ ESOUN FED MM
s Ren) SR i ’ ’
El=%

AIREOEEE

K32 WADZ 25—y aVEEOESN. aIa=/r—yavidAdENmoft
# (AN [, #EEofE (AE) B, Jmofd (viy FEOIEARM) B
LoTHRYT 5, RIRECRREHSLHEH D2 a2 —> a v 2 VR Ik D i
$T 32,

N T > T2 DR, WNEDMHE (M) Bloaia=r—rarcthdh, RIELHRT 4
8y FNRIICHEET L, ERoMmE (AF) BiE, 2<—FxicfEsns EaouE
AR, FERMADOMBELLREMC T LA F YAy v AEMiZ W72 b D254 T 5, %
mOfMhFE GEARM) R, MTEREBLOOHZY =YL Ry boN=F ¥ )LX v 77
Y OWR % EDFENT 5,

it g2\ 722 2 2=y —v a vicB U ADIIPENICEERIIZ R SR, Ly
Lo, KEEFEZFEW - 6T 2 HOORBIN 2 k2 2 LIRS T 2 2 L 3T
R, FEMIZHCOMEZ BHR LRI 2 EDTRE RS, ZOBRE T
1%, RIS AEZIMT 2 L TCEDREVPHBIC 74— Ny 73Np e ey, b
DOHTHE LM EI T 05 L) RIBER AT 2 2 LN TE L LHEINS.

3.3 Sense-Roid Di%:

Sense-Roid 1&, B L ZHRALZAMDODEGRKROREITHS MLV By v 77N
ARE, 2—VFIHHOBERILRT 27275 7TIVTFNAAL ZTH B HERRY = 712
EoTHiING, PRy v TN RIL, Wik 77 AF v 7 (FRP) T
BG4l B VY ORENTEBD 7 4+ V2REJ1+2 v (FSR) Z#BLE L 7Z2fiG & 2> T
BY, 2=V oo EMEOKIEEIT) 2 ERTE S, AEIE VYIS L TT
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CEEMELTOS D, ORI — LM 2 RIS E e v EE S ke,
ik HEIRY 2 PIERZA MDY 275 TN TFAAL ZTH Y, 727 ICNESIN-EHEED
ANLHAIC &> T2 —F IO ORRZ/T) 2 L3 C&E 2, £, IR RY =
7 DEERINIEEDIRE) 7 7 F 2 T = BN I LTS, PLYRIATTNA A LY
M =73~ 7uuey 2N LTEEINTED, v 7u7utxy ik PC
R INTWD, PIVLYRIAT TN ATl S N fHICIE T, flhERRY = 7203
I—HORHE Y 7L A LTI T S, AETIEINS OFEEOFMEZ LT

331 MILYBIEYYYVITFINA R

MYl >V TN ZADOBBLE > AT LK 3.3 IR T. BEFEHRDOCRF
v DRI 56 HD J1& >~ (FSR406 S X FSR402, Interlink Electronics #1:#1) % & L
7o, RTFNAL R 2=z 179 2 L CZDMEE IDEHING, ey ¥
Y DSEST I 4 4358 - MR 3 a#Eo 12 2=y b, WL A e 1 4 4
D42=y b, WEHPLELGIFLET2 2=y MgriiTw 3,

3.3.2 IMERERRVTY

i RPN = 7 OB E > AT AR X 3.4 1R T, MIRERY = 7, fakk
DEE % T D 72 9 D225 EEKE) O McKibben BN T (FHHHES T34ER) &, 2 b
U—7DEEEAHET2-00RE2=v b (X3.5) AR FIT 2%, McKibben
RN TG AR OFA & Rk, BATNICERT % & FIRHC DT I LR Z2 5%
3%, W ld 2 O % TR O $ R ICHIH L 72, Sense-Roid Dfill 3R 7 =
TIE 2O NLHRDIERIC 4 K, EADOEHICZNZN 1 RKDEF6 KBS~V v F3NT
W5, ALFPNIEEHE OGRS > TR T X ) ICBlE S TE D, RV -
RS 5 2 L THEVSY v ORBERE SRR IS, IEIICEE L 72 ATAAE 90 cm
Thbh, BElZ60cm TH S, 7, MERRRMEIH 50 mm TH 5. 6 AD N L
Wix, znFherx oMo v 7 FNL 200 (4 2=y ) ROEH Q1=
F) okxrHa=y bEFA—DOEMICLA T FENTWS, $, ALHARZ7? 3~
Ty 3o DIEMER R DAL 0D F 2 — 7D SN, hiEIc KR EHET O 7
DOV — R PER I N TS, FAEBICTEIA -7 DEE 2R T 57D DR
o=y b2 Y 7 ZRICHBEINTVS, ZHsDIREI2=y Mi<v 2 M
VT TNAL ZADHEHO 2=y b E—RNTHIGLTwS, REla=vy D
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UnitC

Unit

[] i Micro Controller
i1 \—|7
Unit [ =
00;\2

Unit E

00: /2

Unit F

X33 MLYBEEYIYITTNARADBEE Y X T LB, MOEAZER 2 M
i, AR 4 fEIR, 0 12 fE G 18 fE D v =y Mk o THRIET 3.
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Back

McKibben
actuator g

" MM’

___— McKibben actuator

__— Vibrator

Air outlet

DIA
Converter -

_Port contr"'iollrllers
1a 1a|l— UEENEEES "N AN
ib 1b
1c 1c
2a 2a
22 g(l: \{?:ﬂ‘;i (Air flow control)
3a 3a X
3b 3b ®
3c 3c ®
4a 4a ®
4 4b (3¢ Air
4c 4c Micro controller ® compressor

Function
generator PC

K34 BARRERY 7 OERE S AT LER. ANLHRAPEE 2 A, 4 KOGt
6 RBCIES 1, SihzI8T 25, 7, HMOSEICEET 253 3 17 4 S DiRE) 1
=y FPARES N, REFHZERNT S,
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FRONT SIDE
1 r\ bmm
60mm /
y _____ Siicon |_ 4

Force Reactor I {o 10mm.§

M35 REI1=y NOBE IRE)7 7 F 2z —F03 ) avERICHBIS N, B
RENZ{RET 5.

7 7 F 2 L —#121% Force Reactor (7))L 77 AEAMtE) Z2H W/, 7= 7HERBRIZIBXZ
25kg TH 5.

3.3.3 ENERIE

Sense-Roid DT R TCHOE VY RN T7 7 F a2z —%iF<w4(7aarbtr—7 (Arduino
Mega 2560) Ik > CHlfHlE NS, w4 avidbAvBley s v 7FRL 2D VI D
iz tic, MEEH~OFE S 2 b r— 23 2 BE2BH L, U 7Ly A4 L 0ofi i
Forny = 72 WEN 3¢5, FHOMEIE, ANLAIRONTEZEET % EiERAoiisz 2
L2 Lick>THEINS, Ly YOMHEIGEL TH—HRFORMAZZLIE 5 Z
&C, HEMESRIEATHRO —m~MEG I 0, fmd P I s, ¥ — R A W
& 10.5 mm?> DR =)L NV 702, 3D FY v THWEL Y aAf v MCk o TH—RE—
ya¥EEL, FMAORIEHZIT) LI DIREZGIHT 2B 2RI L7, K332k
7%, tv¥da=y b A~NERZNZEN, 341281725 ALHR A~F IC0E LdES) L
THRES %, HREPRENE, #iRE2 = kO Force Reactor I 120 Hz, #Rifi§ 10 Vp-p D 1L
KESPEONLZETHETS, 770774 A7 712k > UEEDIRIEZZLI ¥
52 ENTE, Y OMICHIG L THRIDBIGVLLT 270, A Fu—7 DmEgHHE
Hans,

334 EEBEAHDFHAIEYYEVY

McKibben BI AN THIAIZARE ) NEY F—2 a voOFRCHEINLT V7 F 2 2—%T
H Y [22], Sense-Roid D & I IZHIHED ERTE % FHI$ 2 A& COMAIZAE I LT,
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ZITCART 7 F a1 —FICko>THNTE L 2 WGEY 2582115 7.

SRRy = 7% P VY Rl vy v 77N ADJER LIRS L, REdlE
0005 40° F T IOERBOZD LI IR RNINLNEFMLL, 2 7avy )
Ly BT 222513 0.4 MPa ICFE L 72, IORHINE vy Rle v v 7584
ARED P2 =y MTTEHIIL, AfT% 3 mlfT-o 72,

HHFE R 2K 3.6 1o d. 202 Ud, MEME, SHicnsniziznml Tws,
REfiliD3 — R A DRI L (), MElFHZ )y (gf) TH 35, EFESD S, Sense-Roid
DR TE 2 ORI T 2.5 ke B, BT 4kg FETH 7,

— 5T, REHCIEEHCIE oIk, JHFEHIERE LoRE T
HoEEZON, LY OBRMNERE 2 D FMESLEL & ik LT, HEAta3ic s
BEI NGO TH D, ZOFEBRICKD, BEHOGHRICMITERTY = 7Ic+5
ICEE S THRBREZIT OB ENH L Z EBHS L Lo, koT, KBRIFATEIRR
Y = 7 OHIBEEEIC 3 EATRE I NNy 2k D, Lo IRETTb S,

fil HHEBR Y = 7 ONLHANC X 2 HE, AFHAFE RIS W Ty Ev 7 dfTbi
7o, bbb, AR LERCREI NI EFELOIT, BEEDHEERNT7 4 —F Ny
I70MTh G, ARFHAFEERIC X D ETHICIRRINDZ DX 2ENH L, KRFNAL A
FLE L THOMNDITA S Z LRSI NI, £ 7ERA LA OBIER A & Z2Hk
DONBRGEf 2R T2 LN TEL I LN TH B EE A, HIINB hoklEdy
SLHHOHBUCHE L 727 7 F 22— Th 5 2 DRI N,

3.4 SRERENR

AW, FEEPFFE L —#HOu Ry DL, TNETHRO S DFEHEEROKS
BE SN TH 5. Sense-Roid DEFIDkfEHED R I =D, 6 18 [MIFE A4
WP N—=F v L) 7Y T 4 K& (IVRC 2010) DIRERZIZEWTTH %, Sense-Roid D
AR LT OWRZEREDNS, 79V ADT7 T 7 LTHEINLAA—F L) 7
VT 4 BT B9 % A A O D B R & T dH % Laval Virtual 2011 [23], REFFEHES -
MHEANTY 7L a v 5 v Y 4T DIGITAL CONTENT EXPO2011 (HAREA R
fif) (URL), 190 3D&N—F v LY 7V T4 8 (HEE Y 7% 4 ) (URL) F7% &4
BOBETORERIN, EAEEARED 2 —FIk L TEEB™MTON T 4 — KNy 28
BFTWw3, 2019 4EiciE, ®AIOE (URL), EMTEC (URL) IZBWTERIN, Bk
226 (URL) CTIRTHADY A XDY v /7 v b 28HED LR Thin,

FHER DR T O—Fl 2K 3.8 1R T, HKEE»S/S N7 4 — PNy 713 E4 Al
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(a) Shoulder

4500
4000+
3500+

g 3000+

3 2500+

£ 2000-
1500
1000+

500+

3000

0 5 10 15 20 25 30 35 40 45

Servo valve angle (dgree)

(b) Body side

2500+

2000+

1500

Force (gf)

1000

5001

100

0 5 10 15 20 25 30 35 40 45

Servo valve angle (dgree)

907
807
707
607
507
401
307
20
107

Force (gf)

45

Servo valve angle (dgree)

3.6 AIHAICKBEBHDDEHAL

23



3 E GAREMEEOGEEICLS I a2 —2 a VORI

Ko TR ELZIMEAEH 5 I EDPHERINTED, ITNEFTRAY T4 7HEAERS
T4 7 RBEIMHZE L DICEHIBONTVS, 74 —FXNy 7%2BU T, fa#OEREDORH
BRI EoRMD D 5 2 L, HoHS & faffRiED, FHEE L Thaic@#sn vk
WHFEMEDS S 2 Z LS E L TN ok, vy =Y BRIE S L)% TR LR
W BEBH D EN) T 4 = FNy IR INETRLLGEDEHEE» SBoNLERTH
5. TRFRLDPE W) FE Lo BENLBERICEL T, SE2EENICERZ SN 5D
brrEZoND, ¥R SIE, WOEED X LBEEOE I I =27 — a Vi,
HFHS T ORI TH 2B IT LN BIEARARIEZE L 2D TH DS EHEZ 6N,
RARLIZEREZOLDIFAROEWEE LI 2138 TV T4 2HBLTwizEEZON
20TH5, ta—</ A FLFACBITS "TARKOBTIR,) [24) ICHEPOBRB 4T
LRBETH S Z EHHEI NS, T 35RO EENERL T CEKE L
72, KEBEENDOT7 U= o BoNT7 4 — KN DL, EEEERH--HD
ZHRE UL L = FE 2 DU IcE T,

BLIRIZ, Sense-Roid Z WA HC ED a2 3 2= — a 2 & % 3602 0P PR SE
FERE, Z OFHIAERERGEOREES BN SiTbiiT iy, —HT, Ao &
IMEF L DA 2= —> a v DD RTFRA SN2 TcRrl, HedLTE
KRG DB S NP EBICHANDIGHICER IS Z L3l o1,

BENGBT 1 —RKINy 7 DHF)
o ANDIEDEHNHADTHRIKRTE 3,
o JEFFL R,
« b HEL.
s A= v =% LT3 IEE,

BEMNBRT 1« —K/Cy 7 DfFl
o JUPEDIKE L F ) ITIFENEDD 5.
o IREYDITEF S T,
o NEID X9 i AR D 720,
o UHSCHTIHI N D FHEER A,

24



B3I FREMETEOLREICL2a 22— a v Ofll

eZAO4E |

Urra BOFIHAREDE
BHTEHTIO.SDBAT
UBEBBRHRDAET.
EEEA ERE

ARBARMBBIEY.

3.7 Sense-Roid DEEETRDIFEF.
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3.4.1 EIRFHA

FEHEEERICE T, Snse-Roid D kIR D HIRFEN %2 SD I X W {T-o 72, TR
Py, Tz n-b o, TRV-§9v ) o HIERFNZ 21 BWEFHL, Z20Fn7
BB 0 M R B 12 TRl 2 5 72, #iBRE1E 20 1R-30 fRod 16 L BAcicxt L TiTh i,

M 3.8 ICHERZ R T, BN RRE L LTiE, oz HE L KB m s TG
) o TR B %2 2 LRS-, 24T & b Sense-Roid I X % fadg D it
M & 2T, AR NMERRAMMTbiI I EXRBRI N, — 5T, hEDEDFEH
1%, FEERORFE L i LT TH ©H 3% L OISR ICE N, BRI TIZ, E
BROFIHED X 9 Rl B EREMOBEICIEE > TRV EWR S, £, HOHHD
BB L TR "7y 2o TRIEY Th Y, HEMTolfafft 028 %275k T 51k
T3 PDZ 5. THUTOVTIE, fafED SO FREIDSENE D ORI oI s e
INTELT, HAMPMToHE L D D MOBEOHH O M o N2 B L k> Tw
LEMBEINS, U wTE, WEMAMEE2X9 %74 —F Ny 7)L—712 & 5l
Mz EMPREPEBEZ SN0, THRLV) 2 TIHFE) Lo HHIRDPRD KE
(B RIFFEHTRETH S LR 5, 47 LT PO HEIA 9 Th 5
ZED, RERELCORLELICENRZDDOTEAEVNIEZTRBLTVEEEZONS,

35 EREEE

AT, ACE O BLIICHEEL T % > A 7 4 "Sense-Roid" D FHEfH IZ D\ TR
e, VBl vy v TFNA A0 ERMETRR Y = 7 O/RBMEICE LT3R
M EORMPEZFER E o720, NACMTE 2 2 =27 —> a v 2 BT 2 -FiEof
REFEEZRT O, 2 —FDMBIOIEERE 2 L L 72,

Ky AT L DG DIRFDOBIEZERL 7 4 — NNy 720, BRI L Cih R Wl
DITRRLDEIMbE 2 HHZ Z ARSI ONDE T E2TRRT 5, BHROETNEE
HEBRZZENTEL, ZOIELS, FICk7E—HEE L UbHPIFTE DT
R0 EEBEZONDL, KPATLDA VY 77 avTH A VIZHTHE LT
HoteH, F—OWK T FRMTITIaIa=lr—ravIicHwa Z LA Th s, F
%, FEHERNIBOWThH HORBEEMNERR Y = 7235 L, bIRTHR LY L
VIV T TN AR AT, RIS E M IC B U 2T S S ER I . £
Tee vV OEZGRL TE I LT, 20T ofhERRY =7 2HEIs 25 L
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SDiERER
Q] eBe=Q2.1 Q2.2
[ 1 2 3 4 5 6 7
Firir
[FLELTHFLLLY
FRED
AU
Lz
AELLMELL 7
HLELLY /
EEOBLL n
REBIR
Rz ol=7:\ AV A} ’
PASK 7R B &S

L irec: £zey

AR >i
TRULERE
AR
BABFELRENCYDHD

FEEHODD A
BRI
SRR
DESHNELL '&

RLFE

3.8 SDIAIC K DENREMM. &k ¢ FHabE & D X 215, AFf 0 HO D
HIZ (JaED V) 784 L7 4 — BNy 7)), fki - o MR Goik S 1/
T—=YOFAE), FHERERES S TH R (3) 2y s Lilfil~NEIZ22 (2,4),
270 (1,5), FEHEIZ (0,7) D 7 BeBECHHM L 7.

WBTE, A AT LB 2 abaiifil 1o 3 THRERSE 3 1UE, dhy Cladiz o § 2 ik
IO TE S, B 2MHTF, Ut 74 3 v 7ICE T 20RO HERGEE 2 FEl 1 bt
T3 EBGROMETH S, 51 EHE, BHEOHIESLAOBRERER E2M5 & L
b, FANasaz=r—vavyy—nEe Ll ToAME AHAMEZFEMICHRIEL, RSP
HeHatbe KBy ST v X0 FELTOMER L, BEEFEEALTE~OIGHA]
REVEZ LT 2T CdH 5.
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3.6 Sense-Roid Type-S: ATEIA=w b EZRE/NIL—> %
AWCN\—RT7 z 7HNUE

AREDORBEIC, BEET2 e L THFEDEST L TV 52"SENSE-ROID TYPE-S"
(X1 3.9) OEIZ > CRICHNT %, "SENSE-ROID TYPE-S"i%, 2D =777
WTFNL 2L X > T AN ZITA2S AT 5 TH5, BHEY 2713, ZRITEROMEE
ANLHRB=y FOBRD LI IHAAENLTETHEELINS. WMArAENIZANTHRZ
HIRWICEEN T2 2 LT, BEEDODHERADMBELRRZITI 2 ENTE S, kv =713
TLY— P THIEINT 2712, WHEOZLZBH T % 22503V — v DSEENG D 117
SNLBTHRING, BRIENLV—V I ey E LTHBEL, ATV 27285 L
A=YV REDF TV 27 ML CEAZN ) EMEZRET 2 2 L23T
%, WMhwzr, AN =27 B IO CTEIRICE T AR Z ANN=F 270,
FyFoNT 8D LR O EERO ALY, Thbbilik HEZIT) 2 L
TES. 5%Hb, KAVAT LK 2 MFERRCHIHREICBE L CGEl 2 MEE 2T L & b
IZ, VRV ATALRERAI 2= —avy Y —LVED7 ) r—yavy0EREZK->T
W<,

3.9 "Sense-Roid Type-S" DHEH.
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F 4=

FHEDOIFTBIREMEDHURIC L B
REED BT

HEHBPL AR =Y R 2179 BoSEEEICE, BRBSPIEMINEL S EkIn
3. INSORERZIA L2007 Fu—FD—2L LT, HMEOEERBML,
BB LB ZBOAERIRT NS, L Lo, FRICFREOEEIXZ DEMES W 2
I, HHHIC X 23580 A CIRFIBE 2GS 2 8T 2 2 L ICWEEES . 2 oI
THMRRTFED—2L LT, HELLZVFHEOEHFEZ T =7 A TN Rk TH
MY BHENEL OGNS, BEDOTIRICE T 2 IR IE L WES L B iEZE,
MEDHBICHETE 20 Ry P 7u— 70X, KEEEOOICEM LTIk
DD NHS,

ARETIE, ANHOSEEELZEESRIEET 2 2 LIk > T, KO EBELIREZ1T
ITERHMWE LTINS, BRI e =700 TR %, RiffZeid eIl 7,
ta—</A4F (SHBETH) Bk 2 ARIERICHT 25 a L L Tirbh i TH
D, NHOBHZIRT 2EEL LGEHT 2 2 L0, BENTTEEEZ AHTZ0o0b0
Th s, AEONER v — 713, BHPNMREZSIRL, Z ORI X > T
BRI NS, TR ZOSEHDO T ADFEMIC O WTRR S, F 7, MRS
Br & 2 —YEHili s &2l U COE E S e B ERHEIC O W TR B

{1}
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4.1 V7 MBI O—7 (Soft-G) DHREE : FEOIHBEIE
DHIR

AW, 22— ORGSR T 2R 2 R/ANRICHIZ 200, K kil FiEoH)
fEpavbro—noHdR—rDEREZHNE LAY 7 bAEKE 0 —7CH 2, Soft-G %
FAZE L7z, Soft-G &, FHE D% 9 wili o B+ 1< B4 2 gl 2 s 5o ¢,
2=V ORORIEIMIC 2 KT, 4 RKOANLHAPID o s¥HTHD, Lk
BOLRBDPEEZGIET 2 2 L3 TES, ZORMINGEGECLD, FTFOLTOREE2A
be¥T20 DEEHHEZET 2. T, 2=V T ELICB L2 FORIRPT A KL
THHEYPORDICEE - [BEETE S, FHEEEA D= AL ZHFEL 7.

Soft-G 12 & > CTERENNTER I N IEROERN M T IIE 8N, fhE#Edick 25 v
Y OREEIEX, 11K 2D TIEHIHE 100 (10Hz), 5HETE2HAVS LD TIE 25 Hz
ThH5H., Fi, HiHEERMONLHHRA (EH & MH) O X 2 &bz o U 7l
PEREC X > T, vV 7ONZRRKISHEETHMIEL LN TES,

WD 2 D N— RV EI 2 D 72 012l LTI L 2 BT, Soft-G 23 b
2=V ORBINEEDLIFICR S I EXRE N, 2, ZEIERINLEOH
HEEDHED IR b EETH B Z LRI N, INSDFERIZ, Wiy 7rE 7=
F S L TfTb N il B T G 02 & e o 7z,

BBRIC, Soft-G s Z 7n /o4, ©7 /7 otz HEIcH# L CliziHEd 3
YECATLRNEEL 7., €7/ HBOYERERIER L= L, Soft-G 1T &k %24H
Hi & FEBOBBRHRZ IR L7 & 25, FERIIBWT, fTHREEOZRINED L6
Y35 EDHERI NI, Soft-G & L - BEENN R B EEOR IS X 22483, © 7 Dz
DEHIHEFE L BoH#EZ, ~ED0 NIk TELIZay ba—LT 52 EIZIRBH
5 EDIRBI N,

42 AEEE=

SEig &k, SRR, ANEDPFTEOEEZIT I BRI K= %2595, &
BICEET LI L TELURY FTHEH. HERNFHICH 2HAPLEKERIH) X H =X L
Z, AT ATIICERT 2 2 LT, 4 ADFI T TEART 2 X9 HIRITICB W T,
NEWET DI EDTEL, b 24EE0HR T, 7Ju—7RoFENGKIE, FhOH
MZEfEz2 N E T A2EE29 K — T 57010, BECHMAHIEIERING, Tk
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bbb, HOYFR— R ThHBEEELZY R — T 2HBIERI NI GH1E H
5. fERFHENERIZ, FICRbNIBERERORE L LT R— T2 5Y— L EL
THEHAT %, UNEYT—yarv2HMNE L THAEINTELREEVH 5 [25), [26). i
FIZBWTIE, VRavT vy YHELEEITAIME7 4 — PNy 797 4 —A7 4 —F 2\
7 DIODOFTEE LT, AEOIBICEE» D IEMICHENEH T 2 TSR BEEIRE X
NTETCEY, WAL L TOALST, EENIOZITANLGNDDOH LR TH %
EWwz s, Bz, VR Za—7¢ L TZHIRNEL D H 5 CyberGrasp [27] 7217 T% <,
EXOS [28] % b E/z, avyavw—2—RA%ZWRE LR E L TSICHTHS, Ly
LD, ZTNFTOMEINTEMERIE, 22— ORENNLZFHEOH E DI Ik
LRV AN=ANE, BEEZHERi >N —FY7 27 T A VR IE 5 Z LI L
TUIFHEDI D b, AMPLEGEHETEEOY R — WL 3¢5 2 LIl LT, fEkE
Milx 3 Th s EIEFTOEHOGIRDLICH 5.

N F TR FHEAEP MR 2 R L, YNEYT—>a vy VRDLEDDY —
NDAEST, ba—<v-avBa—F - A% 77 ar (HC), REHEEPAR—
YV DO DEMTES, EREFMEOTWIGHEHTE 2B FIEL2HEL 20, RifZEIEA
Rl D DN - 7- 1 2 K oW 7 AV EtE DT 2 il 7, Z ORREHT#HC D CHr
LuAEKZ7a—71c k> T, i, 2=V OREEEOHFICkE 6 R WEHELH
n, B ORI EMAOD, ZHHEDIY FR—FEY T4k,
WARBEDERPLH K= MTA 2 LEZ T, ke, KR TRITNERK I v —T7DEHNH
ML, FFRIGEVEERTHL L EERL, BHEPR OBV OITEAFITM LS L
TORVIRORELE T2, FU2, MEOBOEFOHBVPEEN S 2 —FITx L, M
v —7 OB X o TEZWICEIFOBREZIT) 2 LT, WikiEEffzary ba—
LT BAFNDIMEBEHITH S EWNTE B LRILAE T,

AWFZEIE, TS DIREDIMEK 70 — 7N ko TEBWEE» ZBGEET 5 72012, S
BIEOEEDRRD SN BNREMBRETFT LD —DOTH B, ¥T7 /HEDAFLEY—7 v b
L7, Thbt, AR, SGEOARBEZOZIIT 2 2 L7 R Ol 2 T~
D7 A—AT7 4 —F RNy 7%FRT2ELEBIC, AFALE2EHETZL0DEERNLHASY
VARFEBRT HHNE e — 7 2B, ZOWHENEREZIRETL20DTH S,

Soft-G DEEZ X 4.1 IR F, Soft-G 1%, #5E L1 — Y OREES)IC N T 2%
BRI Z 2D, ZHHE RO MhEfEz L TE5Y 7 FPAAEIKR IO —7ThH 5.
Soft-G 13X 4.2 12k L 7B OO ZZREANLHA (v FXVE) 2Hw/. 2o
ANTHRIZRAK 0.4 MPa DEA{ZEA Z bid 5659 5 2 £ T, AR 20N £ TORH
AT S, BEREIZH25mm THDH, SoftGICHWOLNEZEIDOALHA 1 AOERIZ
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A Extensor profundus  Extensor superficialis

Flexor profundus Flexor superficialis

Tightening muscles

4.1 Soft Exoskeleton Glove (Soft-G) D&, (A) Soft Exoskeleton Glove (Soft-G) ®
WL AR D e i I BItR 3 2 B g5 O ARG I OERL L <, 4 RofilfEZe st
ANLHADPEE SIS, (B)Soft-G &, 20 BfEAHEDY 7 M AER E B> TE D, %
BIICRRA BRI DLEBZART 52 2 L3 TE S, (O ALHiRZHWT 7 u—7%2 514k
ICWEES 2, FHEEE S X7 L OB
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Normal state Active state

K42 MEZEIEALHA (v FRUR) OB @EiRE () LBER (H) o
NLHRAORT. EfiZaekz a9 2 2 & ¢, Wogmil LR34 5.

2g INTH B, K4AIAITRT X IIZ, Soft-G DATHAIRZNZNDIFICH L 4 A7
OIEI NS E > TR D, O & BREICR & 7> 7 N LD 2 X7 [EE S 1,
BT D 2 Ao A TR N, B0 2 Ao ATHRARMES A~z EZnhz 4t
KT 5, bbb, FROBEHEMHIE L TOEEEZHEY)., oD ALHAIIC X - T,
ZNZFNDOI[EM L THEA B ERBANELZ R Z I ENTE S, Zoltr 5 EETICHE
WL AR, M4.1B OFEFICTRT X912, FFT20 BIEEHEOHMEK I/ n— 7 ¢
ol BRISGEMO NTHHRO ks, FEHICHD) 505 3D 7Y v F Iy
D=2 % LT, NEOEE =V ICERI N TS, 26 OFPREIE S—Y DRLE
TLRT 2 LT, EBEOANBOEKEHORKICH>T, ANLHAZIMEHKISEDYE S Z
EMTES, Soft-G 1, AMBIDOMEHFIINEG & FRICEETTSNTE D, ANLARIZEEEC
N3 O J i oA % 17 9 BRI B 3 HIB O g il > 72 Rk L k> T3, 2o &
I AE DI OBEFEBLUH, OEELICS Y PN RX DAL ZRA LR E L
T, 7a—7 %5 2BROEMIR S RANMRICHIZ 60, 22— OFERGESE) % 151 ) 7%
WAVERS L 2o 7z,

DI, BHHT 2782 N LD B, Soft-G DFLEEDFMIC OV TR, —#H 73 A
2 FH SRR D> & 15 6 N FEFITHE DN T, Soft-G D EFE RIS OWTHRL 2. M &
SR, IR TEEE (i), LRSI, MIERIENICBE 2 SRl S A, X 4.1C
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W L7z, BERANOBOLEE EEEZRD LT PHEEE S AT LI2OWTIHHL %
DL, E7=A FSMEEIC X S Soft-G DFEHME:L, ©7 /2 HBICE T 5 57 1)
fEDay ra— %279 720D AX NOBHERFEIEIC W TR S,

4.3 BEEMRT
431 I\—RAEKIO—7T

R =7 A FDRE & 22 20V E M e — 7 OigEIE, BRI T ¥ ey TDH
Z NPdBfEE S Bo BFEOKEENE T2 2 &, HlZ I NICEREZED X 912D
FOALZ DY R =1+ %2179 2 EHEZHMNWE L THRIZE L DRADBDH L, s DINFIKS
0—70%< 1%, BRE—FErHOLY v IEBEICL> THRINTEY, =72
VHEQEBT 7 F 2= BHweNDEZ EHH B [29], [30]. WELEHMSLT 7T 2
=B, XA HNVEEEICX > THENINN—FAEKR T a—71%, &Ewv
T ERTE S L E b, BHfioMECHEZSVIEETay ta—L»RnTESC
L, ZOMREBH L, L LS, N—FAEE 7o —71%, WENICZ B HED
I—FORENZEEZHE LS LS. RIS, Ny 7 K748 T 1 %Al 2 7P
KX DWEZIT->TH, /e —T70HEBEOMEELHEL LIRS, £, 5ALTD
REBWICYT R— T B3R TERILATLDELL DRI > TIREIN TV B
2, EEPEL 25700, BERENOS ZTLETI20ERHEbDE%L, 7277
TN ra—=7 L TCHHTSZ ENTER [31], [32]. —HT, T34 A/N{L%E
RADIEE, ERTELZNOHINCIRARD D, 2ol B HED /N X WG
X5/ R0 EEZLND [33],[34].

432 VI INEKIO—T

MERFZM ORI ENY 7 b7 7 F 22 —%2HHAT 2 2 L%, AR OBE 2T
HELEHTIE R, W22 END 5, B2, HIRNERTH S, 7277 71D
7O DG RITV S O, FEMAKRDO NNy 7 B 548 7 402 & O B 2 BT
WD, Lwoel e ThHs, V777 F 2= 2B X7 LI3EEE
£S5, HlzIX, 24500E BT 52 AT (Pneumatic artificial muscles: PAMs), i 77
4%, BRIGEWHAR VY < — (Electroactive polymers: EAPs) %M\ 7-& 0 T ALHA, k&
R4 TH 5 [26], [35]. 26 DR TEKTMEMO N THAZEVREKESHD, =7
DEFEIRZ BT IR 2 BRI ETL D 7N A% B E Lz, W2, EHZEE T2
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Yt, OB o7 0 F 2 —FE—DOTHDLENVZ D,

VI 77 Faz—8EHolER e —71CBL T, ZAECHEIT 5 N THA
ThHr2y FAUVBALHAZ G SO [36], FRICZZET CHREIT 5, Mt s
ZiZ >V avy oI Ncma FEMZH WD [37], [38], HDWVITERE—F
LERMHEHTZHIAYICED5DRENDH S [39]-[42]. 26D Y 7 MAVEIKEOIIE I,
FRZUNEY) 7= avDdIlGRlB7 7V r—ra vz RELTED, BETHS
o, HEHEEEZ B o B ICNT 2B A HRI I Z S nuTnw s, CIRA S F1E
L, BlZIEToMIORESIPHHEPAR T 2HMICH 2 2 L5, AN HEIFE
KRS

433 VR EABILRICHBIFTDTA—AT4—K/)\w 7

AR, NN ZIRT 272012, VR VAT AICHAEINLMIE 7 4 — RNy 7%
TA—=A7 4 =Ny 2725 70— 71T 2MAFHI ORI EZ T3 [43]. 2D
% IFERE—YPIRHTE—VZHC2LDTH 52, ZoMmoREFE LTI, 74
YORNEFH L 72> A5 L% [44], PHANToM [45] #FH T 2> AT L% MHo, ER
HlE [46]) RRATEAN LA [47] PHE 7L —% 48] ZH V2 b DL FEET 5. ZOfh
b, BEOERPC ARIERICE T2 AL LT, BBEEOAX VICET %22
J5 L, IREFEKIC X > TEIED A A F &AW [49], [50], Hifi i< 38 5 I
(Electrical muscle stimulation: EMS) 8y F250 1), S@HIICHROIGEZ &L 3¢
5l lTHRoOizary ra— L, HEDOT SR b ZRALIELDH 5 [51], [52].

ANE D mh & RO T IS U TRV iEEiEs H 2 28, #ERIRICE 1T 2 M
2 X 2o B I (X, PRIl 5. Z2OBHO—D L LT, EET L FE
DAR=ADVRSNT VLI EDVET 6N, ZL DT RATLDHES L VIFHEOLESL 5
DOMRICIREI NS, MATINSGDTNA AL ER, RT=F7T ALV BHEDIS
ARUE, FEHIA AR 2 ATE#IPH & iR OEEZ £ T 2 - o1ix, HEE, b
AR, FECEBNICEIT 2HIFICBIL €, S5 R3BoSGENINETH L, WX
TEHZBT 2 HF o w»TE, AR EMS 2 W AT AR Z DD 7 7 F 2 = —
greHwi =71 L TENTWwS, L2428, EMS 37 u— 72485831
fiZzWEHCTE2MERH2bDD, TRTCOIFORMZHIE T 2 72 DI I13ME 2 AT
R DHAONEZHER LT, BMREZD M5 L) IEFITHE BN L 7 5
T, WONEHZ) LT3 LEOCERINMZIRTT 20EZH D, 12— IRAZIKL
LE, NMRBEEPEUDRLTH S, I 61TiE, TN R X 2FEDAERD, AR
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EOTUDRAENEEOVAZEL 2D BETH Y, HENHE I OE IR E LD
BAEIAICH 2 Z DML SNTED [53], ZOREICKH T 2R3 IT L 2 RULT
bH5.

434 FHEOLHEEEOFEEFE

£ K OWIED, RGO 2 AR T 57O DHEREL 72 5, MR X 7 =

R L EER IR FEBICOWTHEL T2 [54]). €7/ OiEZER, mE» >k
BOMIENKIEINE 73—V ZAD—D2TH Y, ZNFNOIROM L -8, %
Bz L CHoMEZ, ZRMICHIEEMICOIEMIcay ra— LT3 2 ERERIN
% [55]. 2D &) hEELEEIERE 2 BGT 572012, —BRIVICEBETE IS SIAHELZ: b
L=V BB TH Y, AR A b =70k, EHEERT SR INS
VA7 %BZEE[56]. LLRDS, EDLHICZD X ) kU EEREEEHE T2 L
23, ROHBEWLTETH 2D O0TIE, HARE L TRESHIINTVARY, Lk
DBoTC, HMEBETY JHEBED L) I, BMRIED N7 + —< V ADERER/AES Y —
W 2 Z e TENR, BHECHRICHICEETH 253, kI D X ) RikAIIHEE X
NTIhhrot,

4.4 HBIFEDEREZ & Soft-G N\ D AR
441 IEEBEIEMHEEBICEDCEKETHE

Soft-G 1%, ARIDHIBEICAATET 2Dl & Mgz 5 S8BT 2, ME2ims
WOHIROSI LERZMWE U ¢, FEloED sz, K 4.3 IS ABHiBic &) 2 FiED
Jmh & EICE D 2 R LA OME 28T, T OGS i &R ICBIfR T
5 FEL BT DO% L, MiEPIEFE EF THOIEIEL koTwd, ZofiEE. &
RIS IR D D 2 RIS B T, IR OREZMER L, 2 #Ic#5» 37
DIHIRINTH S, Z LT, BHEDRKRAMEZIRE, o 4 542 TISPER (Flexor
digitorum profundus) & &5 (Flexor digitorum superficialis) 23fF#E L CT\» % [57].
GG\ DIP BHET Gafz & 0 55 1 BYET) Jaf5ickba 30, RiEM M E PIP BIET (G&EA7
£ D25 2 BYf) JEfF IS I, FiEEIE PIP BAfiiats <, RIS 2 HlM T 5 X
IRIBTGEL, HICHEZRDAD X9 I LT MCP B GEAZ X )55 3 BIf) 2z LN
DI ETHO MG & o> T2, ZORMMT OFADH AT T2 2 & T, P
BIDNPLERDa vy Fu—LhMfibi s, RHREICEW TS, REHEH (Flexor pollicis
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longus) & %RHEJEM (Flexor pollicis brevis) 23, Z1ZdUFEfE M & RigE Y5
AL LTERELTED, £2ToiEIE, WOlEROBREANELZR > A =X hiC
Ko THMMPAEL 5. MG I SEMERREGIE S N wdd, BHE, 16, /MEIC
(XA & FIRRICHE B DN L 7= i ADER T E 5.

Flexor pollicis brevis
Flexor pollicis longus

\ Flexor digitorum superficialis
Flexor digitorum profundus

Extensor digiti minimi
Extensor pollicis brevis

Extensor pollicis longus

Extensor indicis

*Extensor digitorum

Finger (Index)
Extensor digitorum pjp
DIP

MCP

Flexor digitorum profundus
Flexor digitorum superficialis

43 EEHEIEMREORE. 4T OREE &M OB OBE. RIS (Flexor
digitorum superficialis) & PIP BIffiVTE5IC 8 S 41, DIP BISEEGS 12 1355 i i 23 Bt
SNT 5, RIEEMOEMIZIEO X ) ZEPHERTE, 2 JISHEER? 28T 5
MG EE>Tw 5,

Soft-G DEGEF DHEFEL, T o DIRIEM & RRN O AEF A EREICHEDWTED,
BHEDOWRY, ok LEEIHTFEZ RN L IVE R IMICHEE S Twuiawy, ZoRGHS
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£oT, MRAGIBOLAZAERT 2 2 LWL 5. £/, ARHDIEOBEEHICH
CETEMED LRV R— 2R T 2L LB, 7 a— 728557 2 RO
2WZ, 22—V ORMEEE)Z T 2 a2 FEE T2 E2R ML Tw5,

442 ABEOYYEXRVEIATHA

1l U 745 DA D ERIAINGE 2, AMEEA IR L THEET 57201, Soft-G ICH
WABRT 7 F a2 —FI3RR[ENTHAD—DTH 5, vy FXUHANTHIR (McKibben
artificial muscle) Z fH\>7z, < v FXUBATHAZ, FIEDOHECRAAENIZAY —
7, ZOHIHHAINSEGTLF 2 — 7 THEINEL VY IV ET 7 F 21 —5THD
D3, RAEPHWRIC L > TEHWENZF 2 —7WICEHET 5 2 LT, BRRFITIUREDE U Ee
RN LERIEZIENTESL, ZOT7 7 F 22—V ARBERET 237747V
A, ThbobbRNFDLI R Lo E2E L C0uid, BRE—FICEZ74YD
FlaR & e U TR EAD ARSI , FRCHHOGIES A7 L2175 2 L, Ny
JRIANEY T4 2R HRBRENZRBEIE LI ERTES, EEEI LT
%5, RKOMBEDOy IRXRVEATHAE LTERZ 2mm L TOLDORH D, AV —7HE
DF 2 —7HEIEFK 1.3 mm TH 5 [58]. ALHAICER I T F2—72H LT,
BRENE CH 2 EMHLAPE I N2 720, 2—FDEKRIHEWN 7 7 F 22— 8 %2
BT 20N, o, ZOREAEHERBIINLT, BWENEREITELIENTES
TIFa2L—FThHbD, Soft-G DL I DG EDRS 17z A= 212, BEEHLE
T LMD D BEEHTTHET 5,

45 ERErEEE
451 Soft-G DOfEiE

B 4.4 12, BAFES N7z Soft-G DREE DA Z /R, RIEMM &L REHH 28I L 72 A
LHADHIO RIS, FRRICEZEICHEMFHSHBIOZEICREINTE D, ZNZTho
B4 RO NTHiZ iz, FEEIQZREORE, P, EREICBOTUIENICE4T 2
TR IIFAE L 22 \0hs, BUCEHiT 2 20 o i hEom E2X 5 70, —ARDiE
I UV - SRR L VR - IR 2 R L2, 2k D 1 ADFRIC L 4 ofEfEAh
ERHY, FTFDSAKDOBETE2LIT 2L, 20 BIEAHEOHEK I/ a—TE %o
W3, ALHARHFOTNCTORICEEIN, 24575 & 40 BEEHRELE %25,
"BEEBE) L Lok, BRICERKE - 230 E oA E 1 H
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HEE LTHRZ S0, JHUSHEAR, Soft-G DB MR 10 £ &35, &3 20l
PSR TR E O Z2 N2 D N THAZ M2 DR ic il 2 2 &T, 50284
PMIEOHIFH B WEE L LT3, X oT, Soft-G IZE W TIFFEM 2T A HEIX 20 T
HoHEWRZ, REICBI2HHERIZT 7 F22—5 0L LTERL, BIEAHEL
BLT 2 EET B,

BRI & RIS T 2 AL O Bz o Fiid, 2 Z3ndgo DIP Bfi & PIP B
fiDMEFIC L 7 BNy RIZ ko TR S 1 3, RS AT & N v R |
ERRENCIE, HEHOMERZY Y IPRO T NTVwE, 2o v FICEHEET I &
W& oT, L ERBPHB NS, Thbb, 2OV Y ZIIAKRICEIT 2L LT
BELTEY, ALAPMNEINEIRNEL—FDOHA FERoTED, ALMADEKER
WLEDHIN G R ELT, HMHNICHEEPEL A2 LDBVWEIICERB LI DTHS., £
7o, WMIEHREIBHIETwE720, HuEEHS M OIEREEZT) 2 L3 TE S, bk
GUafi e, FEICIY M sns 3D 77 v ¥ cEEI i =y 2 L, [
BRIi2 3D 7Y vy CHWEI N 27 F 2 — 7R EET 2 HERF =2 Ik o> T, B
EINSG, ZT kD, RTONLHABABORREH & FHEMHISEM L 7v— M8
N5, FHOW A=Y LINOBE@EKT =1, I ANy Rk > THARICH
EIND, HEENMOANTHAOHICIE, HEERLAMHEDO7ZODF 2 — 7DD T on
TED, ZO0F2—72HERF =V IHALCHEET 52 &T, ALHAI WD S
RONIRETHEKICEEZI NS LI Ih->Tw3, kE, BHE#RTE S—VREF2—7D
EEMEZ2 AEICHHETE 2720, 2—FICE>TUCRLEZFRROKRE ZITHIGTE 3
Ik oTw5b,

X 4212/ L7k 912, Soft-G ICH W Z22REANTHAX, BRENRTH % EfEZER D4
fazay b—m—)L§25I LT, MERICIELIRNZHREIELILENTES,. AL
WDAY —7 + F 22— 713 s-muscle tHEDERK 2.5 mm Db DZEH L, BHGFIRERE )
DEB X ZDOHRAETH 5 0.5 MPa DEMiZERZEAGT 5 2 & ¢, R 25 9% DX
MR e, 30N OERNBEONS, RE, |iE, 3, MMEOEICHIET 2RO
I1F36cm kL, BHICHIETEHADESIE32em & L, BHEIZOWTIE, 2%
N32ecmBIX28cm & L7z, InsBdiElx, NLBRDOFD 2 IR 2 fEHE L >,
— I A DEID B A RIZHRIA S RIBTE 2 X HICHEE L CREI N, BHED I,
flhDFs & R U CNEE S L TR D, AAZEITHIX L OBICIZNEE T I 5 9
M23% %5, oAz EREL T, HEDEIEz 2y tu—LT 3 NLHRWIIE, FEDORHE
25 i b AEIIC I WIH 2 BT 2 L — LR B REE L L

ARFGFHBL T, AR ORAINEEREZ, ATHAOEX (R =7+ F2—7E)
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Anterior Posterior

_ S
8,
—— Flexsor: Profundus m l / 9
—— Flexsor: Superficialis LBk ‘75 s /\
WA

oY,
------ Extensor: Profundus / /(’ (35
&%Sheath rin
A#/. 7 °

------- Extensor: Superficilalis

I
Thin McKibb | / A
e P W’Jﬁg{é\‘
5 35

e i s o —

|
4
4 7

Sheaths for muscles
(3D ptinted)

Fabric band

Air tubes

Through-type fitting joint
for the air tube

4.4 Soft-G DHEIE. Soft-G 13 F 20 KOMBENLAIA &, Ziz HRICHHE D

DMSIFETFIEEERZ ZE L 72/ RO =V IS THRINTE D, Hilo iEE~
(75 45 DR REE 12 TL L 7o i 2 K.
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IWKIFET 2720, 202D ANLHADOE SRR O LB OGIH VT HEHEF I 2T 2,
A, i, i, MEO DIP BIEHLGHICHLD 11 & 47z 36 cm O AN LA 2 FlicZE1 )
2L, ZDORKIERIZ 25 % TH 205, RAINMHEENZK Ocm MERT 2 2 L3 T
5, ZHUIS T 201X, HRICIGHE 100 % OMREE R >, EE9em 77 F 2
I %METHILRBMELREBEAKTH S, LIRZZILENTES. AMDIEg
DEIZEZERTDE, ZOMIEIXIEOMBH AN 2 [ S#iPH 2 AHIC A N—FT 2 2 L TE
5. nk, NLHRORKIGERIZIBR 2 WA OMRTH 2 720, FEEEO U
X, ANLHADOMHIC»» 2 EAMBRKRES B BIFENSIL KD,

452 ANIFAODOHIEHY AT A

B. 45 ICATLHRZHIEAT 2> 27 2882583, ANLHRAOHBEIFRICIZZ T2y 7
Ly ko THEMINAH RPN S, EffERIEI 7Y v 7IcEZ6h, BEL
Fal—FILoTGRHEINDE, NLHRANEGIN S, BHEL X 2L —F I3RKNIR
B39 1,500 L/min ® b 0% L 72 (SMC #:#., ITV2050-212L). BEL ¥ 21 —%
DI ARTER IFHEIR DA 7 4 ARFIKRAEL, FHIE LT, X DERAHEDOKRE LR
WS Z LT, ANLBHADOREEEZM LIS 2L TES, BELF 2L —F D
HHEMES X, ~47varyira—5%& D/IA av3—% (10bit) ZfEH I TPC 256 3%
fB3Ns, EHELX2L—%1F, SALHRICTLIZZNZN I ERTSNDT, 145
IO Z 4 EHVo 5, Soft-G DJEf & A 5 EME 225D i K113 0.4 MPa &
L, %L X 2L -8 OflifE5I1c k> T, HEiEZ5I: 0~0.4 MPa D #ipH < THERS
CTIRRBEGICHE I NS, ZOFENFEFEICE VT, ALHIRIZR 0~20 N OiE S L0
~25% DWHFEDEL 5. =7 8 v 7D S EMELRDBRELH SR, HiceETo AL
REMZOFRICHfEcE 2, BHL X2 —%, vf7uarviu—7, BXUDA
2V N=FEF, TRCK. 4518 LRy 7 2 (I 510 mm, 247 360 mm, &3
600 mm) ICHlAAEFN TS, HfHIRy 7 2o KN LHENER I NI Z 7 F2—7
DOMNEEIE 3 mm, WEIZ2mm THH, RIFZNZN2m & LT,

4.6 EARMEREFHEEER

Soft-G DHEAMER ISP L TRl RS 217> 72, EEEXPFHRO 2K REIZE W
T, MT/AIRS, T TS & 2 TR (R, FRRoX#Oavitn-JE
V74, Z L CHIERIEICREd 2 21T 7. REBRIZEARN LM OFHi 2179 2 &
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DIP  PIP MCP

Sheath ring for profundus muscle

-------------------------------------------- R
: + | | 1 1 | | 1 | | | 1 :
. | Electro-pneumatic regulators | .
! I I I I I I [ I I I 1
: L | | 1 L 1 1 1 1L L 1L 1 1 1L 1L 1 | :

Command signal

PC controller

. Micro DAC |[i| Aircompressor = Airtank

4.5 Soft-G OFIEIS A7 L. NTHIAZHIEY 2> 27 LR OR¥E 2 k).
TORBIER Y 7 AN L 2EBHEL X2 L—2 I k> T, #HS N5 2R E SRR
WCHHE L, & To N LHR Oz MKl Z 2. DAC I3 Digital/analog converter
(F¥E V-7 Fna r4fdy) 2167,
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ZHIELTWS 720, RBICHLTIF) ZEELL BBOary Y=Y 57412
TEEBBICOWTIE I8, 5SHED I BRHIGHEBIRMES R 2 2RI OWTHERIIL 72, #
T/glERS, R I X 2 T (REME), FHEoZE#oayte—7EY 74
BT 2RI, MR - B REOWRIENEE Y, @R ABEE S & L iTbh
7o, F7o, Hiffi0FEEED S P ICFHERIICIFE L 72, Soft-G DFHBIEE S AT LIZDOW
TOHARMICTHHL, FENDEEZFHET 2 72D IcfThb 7 ERICOWTHHENS,
B, MEREICEE T 2528k, €7 2 OHBEIEIC X > CiMiiTs 2L EL, €T
/IR DGR T Wil & LT ML BRI %2 47 - 72,

461 HT/EIERADEE

Soft-G IZ kK > THERAE L kDM T LEIED N Z, TYINT 54 —ARF =Y
(IMADA ##4, ZTA-50N) ZH\WCEHMIL 72, B T ol 217> 72, wgics
WA AZRBEHFEIIWZ K LIRET, FEZXARAKEIES L THOAEICK S
WERZRIN S, RekzaRciiEL, hzksv sy 72 LREESE, TV
73 —AF =IO AT, ERISmm OMETY v F XA v b B2 x4
7. ZDIREETRIGOIRI DM & RO /5 ORI, FFHCFE UEDOE#EES %
EoTIHTHZAELSE, ZOBREDOLE, TPV 74 —A7 =Y OHEMIZLD,
NLHANORHEHE ) RIS BT 2 T OBRZ X%, EffiZze&i: 0~0.4 MPa &
TO%, 0.05MPaZlAD 8 BTG L, 2N T h%5dskL %,

RICHIRHOFHMZ T/, FERIICBELTIE, 7y F A 2RI FFRDbDIC
B2l-ob, IO L FROBREL & & cfrbid, RIEOIRMAOER & %H D
W5 DA, FRHCH U OEMERZ %> THRD 24 L S8k, HTHoiH &
U<, HEfidesid 0~0.4 MPa £ TO[%, 0.05MPaZlAa D 8 BECtIAL, 2z
DRI %GR L 72,

¥ 4.6 ICFHIIBR 8 X OFHIFE R 2R T, GFHINE Z2 NZFND KIS E VT 20 s 71T
bz, T7— "= 3EHERMZRT (N =20). Z250E 0.1 MPa BUF Cli3JE iR T
bit, KRELRINOEEN - 77 d5H2 SR L T2, GHIEIXBE O F4E D
HEZat, MTh, 5IRDOMGICE LT, HEET & 2N2IZHBIOBIR & 7o 72,
B L T, &RTHR 8N L Lot iz, —77 T, BIRICEIL TIEHRK
F4N oGS, HTHOEFUTOMETH-%, ZOFKEE LT, AMDIED
BAffi OMEE AP ELTBY, WTHED FRNZHEIRLZLEDHDPEH LN &
P, HOHEZEUGIHETH 2 2 LENEZ NS, BRI NI L L T/hSw
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& o703, HEANLHAOHITIOATRS EIF27%DIC3RT%ITH D I L 2HER
L 7.

9
; =O=Flexing -4 Extending
= . = '
7
6
- b
c
g 4
=]
£
3
2
I
0

0.15 0.2 0.25 0.3 0.35 0.4
Air pressure (MPa)

X 4.6 Soft-G O T/FIFRADEHE, B ELAIE L T/BIRIOBRERT /77 &
FHHBREE, T — N—(3EEHERLE 2R T (N =20).

4.6.2 EFGHTREEDOSHH

Soft-G DT &k % FR5ED I ENE D il % Bl U 72, AJEERL, Hiffio T hogt
& FMOBREEZ R L, JH & i o83z — e ReEbE s By b B 2 5 filEE S
ZikD 2 LT, WHOMGEH TEE EoMMERIC X 28 v ©r JEIfE) 2R L. JHE
i & & Ol D 2 NZF N DM &R LT, RS S 7 EffiZe40E 0.4 MPa ©
b5, HlZIE, JHHEMBHOREI% 0.1 s CUIRZ 258, B SEOY v Ey 7k
ZHERT 2N THLILEZBHRLTCED, 5Hz OfESREMEE LRI NS, MihB)E
DEXIZIREPIRD TA SN MBI 7 + — A =P ZFEL, ¥ v VDRSS
BEMTHOBRZL 2, SRS T =5 Db, ¥v ¥y JEED iR
1Hz, 5Hz, 10Hz (T%b%, YHFARRMIZIZNZ410.55,0.15,0.05s) ICZ{LIE
Ron7—55, 1sBONOFHEZ L TR 6 i % Figure 4.7 IR T,

FHHFER KD, RO AT LATIOHz ODFE#ARY v EV IDMTZ 5 EBMERI N, —
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Switching Frequency
(Flex—Extend)

10 —— 0.5s (1 Hz tapping)

= 0.1 s (5 Hz tapping)

= (.05 s (10Hz tapping)

A RN

0 0.5 1.0
Time (5s)

4.7 Soft-G IT & 2@ N DOFHA, Soft-G © ¥ v ¥ v FEIfEDOBREMEZ RS, 3 %
8 DIAABPENT, ZNEFNERIND Y vy EV TEIEOM T 2 £ T,

FC, YRR 0.03 s kK D EEIc e 5 &, ALHAPH CIRENT 2 X 9 2@ L
D, AN S vy ©r 7279 2 EDBWERIRBLE ko7, £, AREEBRELS A
I > T, BHUIEI N2 DWW T 2l H 5 Z L3 LMWEI N, TNUET7 +—
A= DICRITICNIDIEZ 6N B, HXRS Lo 720Iicd 20D THD LH
2o, FHKDO—2E LT, NLEHRONIBIEEEKTEICEET 2 £ TOREHELED
WELTw3bDEEZoNS, LoT, HERKIEZFLTH-TH, X 4.6 DR
HTIHOFHHZ T FERTRONTNTDOREI LIV O/NI i ko tEZ 5N S,
—HC, FEhd, BRI ORI E T FEBRE D b REWEER S, IOND ED
NPE—=7ME U THBICHER I N, Ziud, BihE EOEFRN 2D EZICX > T
fRICEME 25 mb b, T BERERI N THE EEZoNS, AFERRICKD,
Soft-GIC X > CHEMAY vy BV IDMTA S 2 L RMER L 72721, BINRIEOEIED
T AT REE DS RIR I N D FER & 2o 7z,

4.6.3 ZEBEOHEME

LBEDava =774 2iMlid 570, NLEHROBE) Y —v &, 2§ 25%
BoRIRMEZ AL 7.
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LR DEA

BRIOWGEEE LT, FOFLEWBAEKFIZSIEFONZRKCIIRET, RiED 4 KON T
A 2 BRI B E) S &, IBOLBAOEEBM L 72, BT 2 ALHIROHAGDE
i%, JEA AT Z N Z TR LT, O A, RHIO R, W EEHOWSTD 3 OTHD,
2 1E 0.1~0.4 MPa £ TOR%, 0.1 MPa ZAD 4 BIEICZ (LI T L 72, Th
kD, AEtLTHERLR 2 24 OBRE Y — 1T X 2 BB OBREZR (T 72,

AR TR DB SN 2K 4.8 18T, 2B, fHETESH0.1 MPa LT D8
HlE, BTORY =V BOWTHOERIZLIZAEL o7, R» 6, BRIEIKE L
% BIHES T, IHOLADBEBEIICENML TR EPBHERTE S, F, Lz
ZNZFNL IR T &, AURAETH-TH, MBS ATLHAD Y — v D
WIZX o T, HETOEZICHHITE 2RI, fRomihoMEOBELR 2 2l & &
2RO S N, R OZBDBIIIZOWT, EHOAZ BS54 (X 4.8A,
Flexing Motion) &, Z#5HEDIKE & 212> T, R DIP i & PIP B D M EELSK
ELRDITNL, B A ZKE) X H 72854 (X 4.8B, Flexing Motion) (%, DIP i
& PIP BHffilciZIZ L A EAEDZMIZE ST, MCP BfiDA23K E T 28123

WTED., Fi, W LR OWMTZRAESD 0.4MPa THE) X ¥ 754 (X 4.8C,
Flexing Motion, 0.4 MPa) (%, DIP BHffi & PIP BHffioomi /5% HAR L LA CHE ¥ 5 2 &
MTE, —HT, EAICDOARRKESD 0.4MPa THE) S ¥ 754 (X 4.8A, Flexing
Motion, 0.4 MPa), — ., ¥ & %A QM7 %2 BE) I ¥ 7:354 (X14.8A, Flexing Motion)
IR WRBMC R Z 25, R DIP BfiOMENERL 2 2 LD 5,

W DOZEADOBINI > WT Y, G E R, BB X3 ATFHAO$Y — > DE
IZ & o THA BB DESPBI S Nz, RO A2 BRE) S 754 (X 4.8A, Bending
Motion) (%, DIP Biffi & PIP B 112 IZWIH DK% R > 7 £ £ DIREET, MCP Bfi
DEHAKRELFED EFohnTws 2 L2305, T, BiioAZRE) LGS
(X1 4.8B, Bending Motion) (%, MCP BHEiDZAL2 T2 <, RO ADEKE)TIX R X
Nienro 7z PIP B EM L T 5 2 EDMERTE 5. K72, TRAG & iRAI Oy 2 BKE) &
754 (¥ 4.8C, Bending Motion) (ZDW T, fRDOHIDY D IXTRG D & % BRE) X & 7285
# (X 4.8A, Bending Motion) & KEZRBEWIIBIZE I N ody, FEED EHICH
LEFoNTwa I8 bs, JHE2 RKOMEFZEISE2 2 LT, EINPKEL
%Y, FEHOBEHICECHETZICESLLOTHEEEZOND. LMFHOE{LOE
4%z L <, DIPBHffilc KREARZILIZEL h o, ZHUI A DIEOBIHiREE -,
DIP BHffi X R I id R E S BLS 6228, HEAIAICIEIZEA EEHPT I LT
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EnVDTHIEEILND, INLDRIRICEY, AT LDBROLEHAZMAP < 2
Y hr—)LTE AR RR I N,

Flexing Motion

A

Profundus

B

Superficialis

C

Profundus

&
Superficialis

Air pressure 0.1MPa 0.2MPa 0.3MPa 0.4MPa

Extending Motion
A

Profundus

B

Superficialis

C

Profundus

&
Superficialis

Air pressure 0.1MPa 0.2MPa 0.3MPa 0.4MPa

X 4.8 IBOZBEOER. RIED 4RO NTHANERG (A EHOA, B: &)
D&, C:EMGERBOMSGD 3 8% —) 12, Fk 32251 (0.1~0.4 MPa DT,
0.1 MPa ZIA D 4 BBE) %G L 72BR D48 O L BAZL o B, T I f5 L 72 R
L—HHRIE, WIHMEE L TFE2 KRS ¢ 570 0HAER L L THw S,

BEID kT v F 7Tk B rIEEE O
RIZ, BRORIFEOBIANC BT % Dl & JHfhIcE T 5 6 85— &, BiFDHo 3
IRE =TT, EIRIYIC 0.4 MPa D225UE 2 it L 7R 3 Rouhy iz 5l L,
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: Profundus
: Superficialis

: Profundus &
Superficialis

Index Flexor A
Index Flexor B
Index Flexor C
Index Extensor A
Index Extensor B
Index Extensor C
i Thumb Flexor A
Thumb Flexor B
Thumb Flexor C

K49 RIEEHEOIBEEDO=RITEHAL. (X L) Soft-G 12 7'm — 7 B D FHAIE E
ZALAAATIREE, RAZLOMEZ X * 7 F v § 572012, R~iE & RHE O KB
WKRE2 =22 M snTws, fHlliciEtdXeE—rarIr 7F vy 2724
(OptiTrack) 23w 607z, (KT) g ERHEDO N LHIA~, FIRWIZ 0.4 MPa D72
RUEZ G L 7288 (1K 4.8 Z8) 12, FHIlE 17 ZRouZ=MIC B 1 2 Wk,
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B 2 MEE L 72, 4.9 FIomR L7z & 912, Soft-G IS~ — AW ) ffiF s

— 7RIDFHIEEEZ AR, HFERE—2 a v F ¥ 7F v A7 L (Oplitrack Flex3)
ZROTEHIL 72,

L= ary¥ v 7F v AT LDOEMEREOMEREZ, #7204 mm B TT
b5, w—=h3REOEE (TIP) &2nZhnoBf (DIP, PIP, MCP) Dfilifiic, RHED
T%EUP)k%h?h@%@ﬂPMGﬂ@@ﬁ’mbﬁ?ﬁ.E%&@E@%K,%%

ZAEBED D T WTFORZHAEL UCEIIZIT) 7201, E—YarvFr7F v A
TAﬁiwﬁémmﬁkLfﬁﬁ?%ﬁww30@&%7—%%@@@H6ﬂt.%M%
RBa2X49 TSR, fE25, ALHZERNCEE IS 2 LT, Soft-G 235\ fE
FISAIEIPE T, OXBE2 a2y tu— )L TE 5 I ENERNITRI NS,

4.6.4 FIEORHEDHE T EME

Soft-G DL =— 7 R D—> L LCET 615 D28, il & & AN LHA (e
AT OMAIGEIC X 255502 5 U ZMPERIESfT 2 52 2 L Th 5. ARFEERTIE, 12—
PIZ & BPEEEE) T4, Soft-G DEXENIC X > TEYZ 38 O JR thBENE % 45 3 2 e i il
MoZftzarytu—L$22 LT, HBECLZHTINICHET ZEELFdT2., 22T
X, 7 OFTHHEB) % M2 2L S CTERL GHET 272012, €7 @O
LRV [59] ZfH L7, EBRIZE T 2 EEONEE S 4 (B4 4, &1 4,
SRR 32 K CTH D 7 OFEHER A IZ + 102 %) Z#BEE & L Ciibiz, Soft-G I
K 2 ZEN R EEORRZ T 2 7- D12, #EREICEIXRIEOIE ) 7y 7 ASE
REEE T2 X H iR L, WEZR L LIPERKRD 2 %% — v OFTEEIEZ R L, ¥
b 2 HOE— 27zl L7z, WitED a2y b a—)Lig, (550 O T 2 i 2z
o, #PiEAE L I3 EcEESI N, ZUCA T, oz, E7=A MY
u—7%2WON L7 BT, HRE T ) OlEZEE T LR E FROBIE TR 2 X HT#H%
T39I RL, FRllEfTo 7.

X 413 ICFEBRBEE, J10E— 7 EOFHIREE, FTEI(E%2 48T % 720 Il 72 Soft-G
~DERfEFDa~vy F7uy tzznziund. K413 P RO Z 7R LEETTD
E—7fEIZE7 = A b SHOEEERL, =7 — N—IZEHERAEEZRT, X413 Fica
v R7ay bORLELL I, MIEERRKICT 2548 (K4.13) &, fTHEEOEIC
BPRD TAIN2D L IZIEERD Y A 2> 7T, MoEH O %2 HRAME (0.4 MPa)
FTRAIC T T 2 LT, FTHRBIE L & MBSzt I, 203 Ao
ANTHROHIEIC OV, E7 A MK 2MEWMOFAEZEL T, HAZITHOPE
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ZHETEZ LIRS I AL TH S, Mt Loga (K4.13(b) (i, il
DR EIRE) S U REPUEAE U v, GRS 6, WP 2 BRI U 22 $T3EE) R I3 M 70
LOBAEHKLT, M1S5EDONEZEKTEL I EPHLER ST, kB, Ju—7
ZHD AL 7R TR S L7 IO E— 7 EDOVIEIZ 69N TH o 7. A L 7= iR
X, EOET ) OEBED X 5 ITHTHROBEDILADEL R\ iz, JHZERHTHHEIC
b % & DHHMIRIZTE VDS, Soft-G 12 & 2 THBIEICHItEZMZ 5 2 £¢C, FFT
oD BREBNZELCSEEIENTE LI EDMERI N,
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Force (N)
w B w [*)} =

[\

0
The highest stiffness No stiffness

= (a) Command signal of the highest stiffness
=04 -
o N
g / N S
= 0 mFlexor profundus MFlexor superficialis MExtensor profundus BExtensor superficialis > Time
w (b) Command signal of no stiffness
=04 —~
o S ~
£ 4 ~ N Ti
= f W Flexor profundus MFlexor superficialis MExtensor profundus MExtensor superficialis > Time

4.10 RIMERIEICEEY 2REBEOFRIE AR, Mk o GRS e vy
EHEBREREE, Db WMERR (A SWlEZR L () OhlEofTHRENEIC TR S
DY — 7 EOV-IME L FRERGE, T WIPERKR (a) &HltEa L (b) oflfElofT
HENEZ BT 57218, BIEDOANTLHANE - finfEzna<y F7ay b,
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465 F¥BEEEEIATLA

Soft-G &, FrEDHARHAIE D SN AN LHREDENIC X > THROBHi 2 B8 X & %
WAL E o T B 70, LE LR EZHERT 5720121, PIHOEENED S 30k
CHEVEI)ICHETA2HERH D, ZDDIZHERANDMERELFETHER IS, Soft-G
DIARFEEL LT, ANLHAR =Y %2 X)L 7 anNy RNy R THRICEET % Fik
BRSO TDS, ZOTERETCHZED D DI F BRI 2L T3, 22—V
AP 2 AU I 2MHEARH 2. 72, BBV 7a vy Nix, #0400
BB IIHIED FRID > 2 2 LTz, B2 k22— DHERDY A4 IR T %12 1ZR
W35, ZOMBEZERT 2701, MREONTLHAZIGH L7 FAHEBIEEES AT 4%
W7 CEBRIICIEEE L 72, R AT 2 DEHICH 5 e ATHROERIZF 1.8 mm T
H5. KA1 IEHBEEY AT L %21 Z 72 Soft-G DI #7” 7,

M4.11 ¥EHESIATLEHAT Soft-G ODEE. FHBIEES 27 LHO AL
HANDEfEZ2G0ME1E, 3D 7Y v Ick>THfEE N =2 N4 L Tirbih b,

EEDFIE
FHEEEE Y AT LOMHGEREICHAT 2. &I, K412 18T, 12—
FIIHEDIEDOY A RIE&bETY) VY 7IROANLHGAOREZ FEICHELESET S, X
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412 EEEHMOAILHRADY 7 EORE & EROKRT. FEHTY ¥ 7ROAL
ADREZHE L 706 (M), EMERA2EDIAL Z ECEREL, BFICHEES N
% (XA).

2, K412 F12mT L9, VY 7RO NTHIRANEMZZLEZ XS 2 L TY v T OERED
MEDHACHPEL, HEEHELBEES NS, iUk, V¥ 7RO AN THRDEE S —
Y DOZENT T T onTE b, HoNEEBEIRGO N THROER & ik LT
TN ELFFENT B0, HNETRALHAOBEHNEL k) TS, 207
QX A%fTH) ZEICX 2T, KXAH=Z A L% AT Soft-1%, Bix 284 45DV 4 X
ALY THRICEET 2 I8 TEL, FAED A=A LIHE, T, Ho =2 I LT
FIn (K413 k).

EhpaloBiiESs

HHBPEEE S AT L05, W & RHBEREIOEG BB S 3 IRETH - TH, i
FICHRICEE TE 208l 21T > 72, FEEDZDICH WS Y ¥ 7RO N THAD 2R
%, 0.3~0.5MPa £ TOf]% 0.1 MPa %A D 3 BFEICZL S CHEEL, ZNZ DRI
BT, &R O 2 OB & RO M7 RN A2 2 G L, e )
fEEMBEIEZ R DREL, BEESOTNZGHL 7. BHBEICOVWTSH, 0.3~0.5 MPa
FCTOM% 0.1 MPa ZAD 3 B CHZZbI ¥ TENZTNOTNOHERZEHIL 72,
X 4.13 iR Lz k9, glitiEic ciRice—n2 2L, EMEERICTpEL
PHEEZ 2 X A CERHIL 7=,

Z A ICEHIR R 2 £ & o7, JmihEnfE & MEEIEOME DK LRI 100 [F[TH D,
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Sheath

Normal Fixed

X 4.13 ¥EHEEIIATLOHEOHFEFEEHHERE. (A) FHBESES X7 2 08E
i & EIfEERORET. (B) mIEDOLHBEE S AT L DL KM A & NSRS & G o Biff
MOBEEDTNZEHIT 37D I NTv—7,

£41 AIHHEREROXEEEEY AT LAOEEILOITNOIEHDE

Driving force Fixing force for the finger joint (DIP, PIP)
(Switching flexion
0.3 MPa 0.4 MPa 0.5 MPa
and extension)
N=10 (2.0, 1.0, 0, 1.0)® (0, 0,0,0) 0,0, 0,0)
0.3 Mpa
N=100 | (2.5,1.0,0.5,3.0) | (0.5,0.5,0.5,1.0) (0,0,0, 1.0)
N=10 (3.0,2.0,0, 1.0) (1.0, 1.0, 0, 1.0) (1.0, 0,0, 0)
0.4 MPa
N=100 | (4.0,2.0,0,3.0) (2.0, 1.0, 0, 3.0) (1.0, 0,0, 0)
N=10 | (10.0, 1.0, 2.0, 2.0) (5.0,0,0,0) (3.0,0,0,0)
0.5 MPa
N =100 [(15.0,2.0,10.0,5.0)| (8.0, 1.0, 1.0, 1.0) (4.0,0,0,0)

2 Number of repetitions.
b Distance (mm) deviated from the marker (DIP (extensor), PIP (extensor), DIP (flexor), PIP (flexor)).
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HID 10 5UT F THER D HEDPANLE TH 2 HAMER I N/ 720, 2EFTIC 10 MHD
THHFHIL 72, FHESES S, 0.4 MPa AN D2 & 2 N LHROE#IL, D7%<
ELBIVEEDALEL 2 2 LRI N2, 0.5 MPa DEHEICEIL TlX, Soft-G
DR &M ORAERESNTH 2 0.4 MPa £ TOREMEBIETHIL, 1ZIFTNE L
BAMEETE S 2 DRI N, L, FEHENOMEEICEL TZ, 0.3 MPa f2EDHE
NI UL, RAREC L 2 MMEIE2Z#E0RE L THMETIUIEL kv 2 & 2HER
L 7.

46.6 EARMEEETHMERDE &

FEARVERE A KBTI, T L glIRD Ty, e T (), LS, ik
iz Bd9 2 Soft-G DHBEDFHIT 2 —FE IR L Tir-> 72, BIFEI Ny 7 Mbaisix, 18
ROENRIF T E ) =7 IchlflicE, JEf s Mol hzERicIv x5 2 8c, M
B OEE L Y vy © v JD k) mHEMEEFz a2y Pr— L TES I 2R L, &
LRETRE Z LIE, FHE LMoY OSIR LRI S L TIRESI N H
Y 7 PAEEOREEIC X > T, BOEIfEPLRAZ NI DL AE#EITa Y Fa—L
TELIERHSHICLEZZETHS, ZHUL, T7F 2z —FDEMFLEETZ0D
22 2 BRI DL L v, FERDN— FIMIIE TR EBIREEChH > 7. £/, JEH LMo
P2 N L 2o flfic k- T, BROoMTHE 15 Ga EIE3ENTE3 L
ZHOGPIZL 22 EIZDO0TY, EHKI7Ia—7L LTCOFRIEDRD 2 L\ 2 5, Rl
PAEIIEDH S 2T 5 K9S, ARNIJEA & i o i A O AH B IS & > TR Ol
MEEDOTHE, ZOWEIR, BARXET 2 Of#EE D X 9 %, SRR L oflicE
U 2 R BHIE I N5 7210 T <, BIffoEZA L3 2700, BN LR%L
EMEICOFHLGTEZ 30> T % [60]. Soft-G 12 F%: X - MIMEFIHIZS, 45D fif
FEDIEMENEZ ) L X ¢ 2 2 ENTE LI OWTOMIE, SHAET X ZPENR &
%0135,

47 ET7/ERICET S FHEELR

E7 RSB AR OEFICNT 2, Soft-G OEXMEEZRAET 527-012, 3D
DFEEEZfTo T,

BRANS, E7 =R OREINZMEESIC X 2B0BEICNT 2, & DB 22
R GEHEDORE ) I2OWTEHINi L 7. EERE, AEEZ2EET 2568 LA

55



4T TIROVIEEEOERNIC X 2 O EHG

DOWT, E7 /HEEORMEICLZE T ) HEBROBEDE ZE L 72, fEHT %4
i, Do, K414 FISR L7z, Soft-G & Z DMBEED 2 D N— FobEtg o

=703 @Icx UCEMii L7z, £72, —HOFERICE T 2 T#OZEEE & LT
7z, Soft-G ~DfFwfETDawr F7uy F2M4.14 FIomL 7,

o

=04

@ S~S———

=

: % o~

@

20 — — > Time
= Flexor profundus M Flexor superficialis MExtensor profundus MExtensor superficialis

X4.14 ERICAW:3BEDI/ O—J O E Soft-G OFEIEES. (XME) i H
W7z Soft-G 24 3D RL 208k 7 a—7" (A: Soft-G, B: EXOS (Exiii 1), C:

CyberGrasp (CyberGlove Systems #1)). (XI'T) Soft-G 1< X 2 fT#EIFICH V7B R1E
FoawryF7ay b,

RIZ, 3EONEK 70— T k> TERINIZENRIFOEIEIC L 2HEL, ©7F
A FAFIC X 2HBO K 2T, SHEK 70— 70 & B FTHREIED RS & MEE L 7-.
F72, Soft-G & E7 = A + DI KMFT#E D ik % 175 72

BB, ©7 2HBOIIMZZ I CowuglLBEics L, I, Soft-G I Xk - TZE#)
ARSI N EIF 2R T 22 LTk > T, E7 /HBICE T 258880 2~
Fe—om EEIEET DRIRN D 2 BGEET B FEERE T 7. REIICE T 2 E BT,
MIDI & v HffEZDEFE 7/ (Roland L8, A-49) Z M TIHTHENEDOFHIZ 1T 72,

471 MEREDIREFICT T SHEMAVIRD L

AREETIZ, Soft-G DEWHM:ZEEFD 2 o N— FobEkg 7 a— 7 L il U CRE L
7. SZHD7TuDET A MIAEK /0 — 72 EE IS IREICE VLT, 7 D
Iz 4: U 2 MR OREEICN T 2 BRI R 2 554 L 72, #E & L7 =& MBI
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44, ZE 14, PEFRE 32 M TH D 2 OFRYERAZIZ £ 102 /K TH 5. HFOE T
ZA FDOEHEMIE, 77y 7ERICE T LE T OFIEL 15 L EH D, EHS
DWITNPDaAY 7 —VTREERD2HL LT,

Soft-G &£ /N— FA/MEHTdH % EXOS & CyberGrasp # Z N ZFNE T = A MCHEF I
(X 4.15 L), B2 5207 2 op#icxy L, HF0RUE, =~ Wi #EE D
BRI 22 L2 1=V ALELT, CTELRFRAITEZEDIET L) ICHER
L7, =7 v 23k LT 10 M DR LiEZE S ¥ 7, EXOS 34 — K€ — % 2 Bah
EL7Y v I ZHWTED, CyberGrasp 3 E—% 12X %574 Y D5 EMEL VT
W3, ks, TG e — 7 ORENREIEERZT) CLDRERTH D20, S
B a— 7 13IEREIORE L L7z, RFEERTIE, AEK 70— 70k ET7=X
F DBER OIEEIEICN T 2 MR, 2L THOHET £ COIE, T4hbbiE
&S o i D RifeRifE (CD: Contact duration) 23R 221 FEREL R D EEHR TS Z
LE L7, B¥hold, ORI fBeEihTms o MEITRANOBEFICYIDEZ 5 7%
ODBBIEERT 72D TH 5 [56]. D7z, ©7 =2 MHEEEZREL THU > —
FUARERT S L) ICHERL, FfRCEMORRIROG 21T > 72, Bt o Rk
¥, EFE7? Ik o TS MIDL B9 6 R L 72,

415 ICEHAE R 2 R, E L 72>y — 7 v AHBRF O L #E o Bl o R s
(Contact duration) 1%, %7, Soft-G, CyberGrasp, EXOS DJHIZKE L &) (ThbbiE
M CDIHICE S 72 %), &7V — 7OVl L EERAEIZZNZ1, 0.112 £ 0.015 5,
0.124 = 0.014 s, 0.129 £ 0.020s, 0.149 = 0.015s £ 7> 7,

B D FRAli I v 72 EF PR oM 2R T, arE TR 7-2 300 7HRE
(Kolmogorov-Smirnov test) 12T 7 — & BIEMAGAICHED D> 77 d (p<0.05), KIHE
HIEIC X % —JCRLE S TSRS T2 2 VI X M)y JETH D, 7V —F< Uil
% (Friedman rank sum test) (4 7K¥#E, 1 [K¥) 23477, Utk by, &HEHK 7T a—
7EXOEFOMOINREPIEETH 2 Z EHPHS 2% > 7 (chi-squared = 12.12, p=
0.007). Benjamini-Hochberg 5 (BH i%) (ZHD W THEMKZMIE L 72 LT, FEHE
ELTHT2% 4 vary BE (Wilcoxon test) TlE, EFTHEL LA, wWIin
DI ERE 7 —7HER LD b, BEEBOEMORRRRSEC 22 2 L3RSk,
CHURENEOHIE L TS LFRTH DL LR b, —T, Soft-G &/ — FoHEK
7u—7 (EXOS) DHEIZE W THEAIHERI N, Soft-G DM DR A X b fi
B ZEDBHSRITE ST (p<0.05). ZORELS, y—RE—F ZMHATN— P
T ra—7 LT 5 L, Soft-G Ak DEHMENE W I L2VRE N, BT/ HZER Ok
BOWEHFENDHENNS S DI EDPHS L LE RS,
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*

**

017 N

0.16 } *

0.14 F

012 F

01F

Mean finger-key contact duration across strikes (sec)
o
o

.
l—

Without a glove  Soft exoskeleton ~ CyberGrasp EXOS

X415 ABKRISO—TEBREFEEBROLT /EEICKIT S, BEBBOEMOR
R OLE. Atk s m— 7R (Soft-G, CyberGrasp, EXOS) & JEME#ERE (%
F) ODETZAMCXBE7 /HEOBRD, 1§ & #E O Eiko R o FEiE. 7 2
FVAZIIAEELEEZRT (*: p<0.05 ** p<0.01.).

4.72 HNBIBICK > TEHRSNSTEFTR O LLE

WEK 7T — 7k > T, E7 /HZED O DR EITEN AR T E 2 H Wl
L7, HifioEBEEHED SLDOET = A MZxfL, Soft-G £ /— FAAEK I —7
(EXOS) ##5F 3¢, HEORENWAKRIHELZ bR OREBIZEWT, Zu—7I1ck>T
R E T ) OFBICITHZTbE 72, RFEFETIE, AiffioIEERICH 7 CyberGrasp
FHVTWw v, CyberGrasp I3 DMESTHIAND M NICRESINTE D, FTHBIED
ERPAUHETH L72DTH S, 2 ITIE, EKI v — 712 & 2 T8O IEHE S % WGEE
45,

Kru—70%, BET 252087 2 oo L, GFOBE, wiE, e, S,
IMBZIEICHTSET 2 2 &2 1 =7 v AL LT, Bl 15 T8, & X OEBEIRA M E D
TYRTHBE S, = v AR LT 10 B DR LA IS, R, soft-G
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En—Foat&7a—7 (EXOS) DFT#HEDMERRA 2L 2L 25, Z2nEh
FOI# 25 T8k, P20 T CH > 7. T OWBITHEENL, FERICSMLET =R FE
FOfT9 2 EDTRATHERE XD bEETH D, EERICEHZ T - ME81E, FELP
W 13.8 T8, Z O#IFHIZHHE 10.0 FTH#E~FH 17.5 T TH - 7-.

RIZ, ETZAMDEFTITI 2 EVARAITHEEICHEOE, K rua—7%k-T
PO 15 FT8ECHXE) X & 2 BRO T8 D IEfEM: 2 MEE L 7. Soft-G, /»— F/E# 7 u—7
(EXOS), # L CEFICT L 2REEIFTHIC D \WT, 15 & S o Bl o) Wiyt I oo 4 v ffg 22
(SD: Standard devision) %7K L 72X 4.16 (233, Z ORI, 8 & S O Bl o) il
MOZENE, ThOBIHOY A IV 7DE62E2RTHOTHD, Ziuc kD iT#HD
IS 25l L 72, %2700 — 7O & BRMER 221X, Soft-G, 0.070 £ 0.025s &7 D),
N—FIER 71 —7 (EXOS) TlE, 0132 £0.040s &% o7, FREFITOVTI,
7a—=7%K L7 =AML, FAROY =7 v A TH#E 15 fT#TH#ZT &9
IHES L CRHIIL, 2 o Ml & EEEfR 221, 0.021 £ 0.007 s TH > 7.

gtk a—7 (Soft-G, EXOS) Tk 2 15 RIOZENITH, BXOEFICL2P
15 [ O BREBIYFT #E D IEHEYE O FEM I W 22 fE PR oM 2T, alEanr -2 3
)/ 71E (Kolmogorov-Smirnov test) 12T 7 — & WIEBIS M I o778 (p<
0.05), HifiiDFEEE & FfkIc, KEMEIC X 2 —TniCESTBOITICHYSY 2% /2 v o5 X b
Vo IMETHS, 7V — K< & (Friedman rank sum test) (3 7K#E, 1 [A7) %57
L7, Zhuck b, #4EK 70— 78 L O0RTFORDIEMRBIEETH 5 2 LW 5 )
272> 7z (chi-squared = 8.40, p = 0.015). Benjamini-Hochberg i% (BH %) 1282\ T%
HIMKZFIEL 72 LT, FRBEE L UUTo%2 7 4 va 2y Y BE (Wilcoxon test) TlZ,
Soft-G TEEICIHZE L 25413, EFICK2BBINAEEID L, 1B Lok
LR DEEERR AR E D> 72 D3, AEM 7 'm—7 (EXOS) TREICHEHZE L 725G L
g T 2 L NS pot, ZOMEPS, Y—RE—F 2HATN—FNEK I a—7 L
32 L, Soft-GIZ X 24THE, X6 D2ENL DB LRI N, HEtkrn—7
ICXBRENARET HEROIHD Y 4 v 7 OIEMENRE W EPHe LR o7,

473 Soft-GIc&kBEY /EEDFEMRICET 2K

KRIEETIE, AR E LT, TEOROEEOEGIE TN S 21— %
L, a7 a— 700 & - TEENICEIEOZoR 2179 2 & T, AF)LOFIR & BFITH]
VB I ENTELPEMGEET 5. Soft-G DEXENIC & 2 ZEHIFTHEIC X > T, RBIHICE
WTE 7/ ZHHET 570 DERED R L2 ME S ¥ 3 AIaEED S 2 25§ 2 70, B
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*

0.2

01F

- —

O 1 1 1
Passive motion Passive motion Active motion

by soft exoskeleton by EXOS without a glove

SD of the finger-key contact duration across strikes (sec)

4.16 ABRISO—TICLEZHNBET /ERICHITS, 5 BEOEMOISR
BREOESREEZ (TROERKE) OB 7= F2#REL L, AEKRsIa—7
(Soft-G, EXOS) Xk 28 15 RIOZENFTH, X OERFICK 203 15 RFlORESH)
FTHED, f5 & S DBl O FERER I OEER 22, BV I WIZ EFTHRDIE S D &
P, A IV IDIEMERE I LE2RT. TAYVAZIZERELZRT (*: p<
0.05).

DYENFNCBIT 2 F B2 T o %, FEBRIE” ZF) L —=27 (Passive training) 7 /)L —
77 L7 BB b L —=> 7" (Active training) 7 I)V— 7" @ 2 DI, FER ORISR
DR 10 ZHDOYPIREZ KT N =TI 58T D7V FHICEH Y YT, ZEHNEFL—=v
77N — 7%, Soft-G I &k > THE S N7 2 O HF (“When The Saints Go Marching
In” (BEE D7) OFHED 8 /i) 2EGHNME ) IHEIED BRI N A 7 0 7 F Lz
JL, 60 BPM D7 ¥ R CHZET % & ) ICEfE S, 30 pRIOZENZ L —=v 7217
b, HLUTHEE N —=v 77 L—71%, Soft-G ZWEX LTI, ZEHrL—=v 7
IN—7 L E—DREORPEE, F—0iEL 7y RTHEHE TS L) ISR L, 30 0
DB P L —=v U 2fTbdl, &L —=v 7Ry aYORIBICEVLT, Jr—
7RO L 7REETHATT A b (Pretest) & FH% T A+ (Post test) 21T\, #BRHIC
XL F—D Rt oz, H—EfEE Ty RickoT, €7/ 28aEHS CHET
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2X9I1CHRL, MIDI F—4% %56 L —= v JHIBOHEEOEZ AL 7. £T# 07
Wahoayra—LtofEEes Lt sns, BiEEdo&T#oEE (MIDI
Velocity) DFEEH#EfRZ (SD) %, FHii7T A b EHET A FDZNZ IO CHHM L 7.
COREDNSIVIZERTHOTIDIESDEN/NS K, NEEBIZaybr—)LTEL T
ERRL TS, GHllfERZ X 4.17 ISR,

o *

&)

\3-/ 10 B +

n

Q

£ 9t -

»

?

S 8

Q

@®

>

= +
£ 41 *

)

o

>

S 6F —_

o :

1) :

g 5F — '

()

< :
S 4t :
b e ——

5

(E 3 1 1 1 1
© Pre Post Pre Post
= Passive training Active training

417 ZEN/REBINL —ZVIRIRICE T D EMEFTTOZITROMREDEEN .
ZH b L —="7" (Passive training) 7V — 7 LfgE) F L —=27" (Active training) 7'
N=T7DbEL—=v Ty ariiiBicBid 3, KEEHO TR ONMEE (MIDI
Velocity) DZH) (BHERE) . 7AY VA7 I3EEAZR”T (% p<0.05).

20D N—7DHEHT AL EEET A MCET S, FHBOTBAIOay Fa—
WA Z GG § 2 72 o I v s e fitit Fikz R g, alveEan 7-2 )L/ 7RE
(Kolmogorov-Smirnov test) 12T T — & SIERGARICHED > 7d (p <0.05), EHA
TN DA ZH7E (Permutation test) 1 & 2 JGHLE T EHT (ANOVA) (BZH)/fg
TN —T7 D 2 KW L ERI/ERT AN D 2KEITHT 2 2T 2FATL A, AEBTIA,
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MALEBDI2 D5 577 ) — e U EThidia {, W2 BEIC X 2080 % H
Wiz, B, WAEZBEDORED R LEEUE 1000 B & L7z, #EE, ZE/EEE L —7 (p
=0.016) & FHui/FHBET AL (p=0012) DZNETNDOENRCERERD SN, —
BT, MEDKLHERIZR I h 57 (p=0.682). Benjamini-Hochberg % (BH #£) I
HEOWTHEMBEZMIEL 72 LT, FRMEL LT v 1 vary VE (Wilcoxon
test) Tl, B+ L —=v 77 —7I1CE B KHTHONHEE OBEHER 21X, FHilT A
FEHERL THET A MIBOTHRINS S RS ZEPHS IR o7, —JTC, AEH)
ML ==V 7N —7"TlEHiEDO T A P THERBAERIMHEI NG L7, THITKD,
Soft-G 12 & 2 ZEIN R EEBURIC X > C, HEHERD b L —= v VRO WE AL,
E7 /) BN DOITEDO IO L WIRED A F N2 YETE 5 2 LRI Nk,

474 E7/BEEEXERICEATZIER

7 /EBICET 5 ~HOHEBRIC K 5T, 30O FBELFERLBH -7, H—IZ, Kiffn
BELLY 7 MBI 0 —7TH 5 Soft-G 1&, BEHFEDN— R 7 n—7 L HilgL
T, BBENIWICAER T 2IEOEIE~NDOHENNI o7z (ERERE»-72) 2L Th 5.
ZOFERIE, EREKR S — 7R EE L RETEL b Thok, BT/ EHEFOY
7 =AM DOREEDOBEMINIRZINZ 2 2 L3 CE, FARFIC7 4 —A7 40—y 7 L
MCELIEZERLTED, Hl21E, FE L RWIEOBEELERA LY 7V 4 L THl
1E9 % & v ZHilli#ll 217 ) LA ICIFA AR B EFETH 5.

B2, Soft-G IZEFED N—FHNEK 7 u—7k Db, XM IEMAEY A S v 7T
ZEPTIENTERLEW) I ETHS, ZHUT, WHBRIEEERZ KT 5 & v HEC
BIL T, Soft-G 23N - Hl 2 G L CTwb 2 2R L TWw5, F#AEDRD,
Soft-G 1%, V7 " EK I —TI1ck >, €7/ &2 o DOfRE{E% AR Ll L 7
BRYIOWIRTH Y, FTHORIHEE (P 25 fT8#) 1Bl Tk, 7vdE7 =X Dg
N2 BMENFEIN. L LADS, Soft-G I &k Z2HEINZEZEX, FT#%eED
15 & i O Bk D R R O B 2= (FTHEDIX 52 &) 1k, ¥ 7= A P HEIC X 288
7B LD RS otz U, E7 =R FMES Lo Emic X >4 21
W RLEEZMHIEL TR B0 TH 2 ERBING, X IHBAEELZERT 5720
IZ1E, 2D &) 2AHIED Soft-G DI TFIRIHEINIMBELDH % LA 5,

B2, Soft-G & W ZEINAEIEBRIC K> C, Zu—7%2WH AL 2BIcHEET
255 TH-oThH, E7 /HBHOITHO OO M EoMEE I 1z, BIRE W &
12, BEHEED L —= v VRO WHERE IS L, Soft-G ICXk 2V R—FZ2{ThbTICH
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FORIEZED ML —=2 v P ER{ToGA1L, BRICHOIBEDSH ET2 2 Lidkho
7. COREI ML —=v 7N —TORERIE, Soft-G IZ X 2ZEWREED P L —= T
5, E7 BB A EEHEOMr VD a3y b u— Loz, FFRNCEETES
IR 2 2 EZ2RL TS, Z4UE, Soft-G 21§ 2 BEHEEICHSE L7z, IEL Wik
MWEED 7 4 — PNy IRHEICI S INfT 7o Thr EEZ 6N, HRELT, A
[ D & > 2 7 L DEAHRAARY A8 (use-dependent plasticity) 233E{k S 41, JEH)
alfENR G S N ARENED D % [61].

48 F&H

ARETIE, BRILEATLAAZH, ABEOROAMBRHAICHDWTEEGEH L 72y 7 Mt
T m—7 (Soft-G) D, fhkk, 225, BRI OV Tl 7. Soft-G IR E D,
BROERERI N, B, HoMRAICHEIT 2 2 20RO TZ2HIT A L
T, FEOBEPLAZMNICHIE T 2210k, HMEORIEb IR E L. Fric, T
HENEDOREHIC, W2 223z HEICIE - PSR oMtz mo 5 &, eIk
2D N RELTEL I ERR LA, B, Soft-G Dl AT Lt k> T, 5
DTN L EGE T E 2 EEIc 2y P r— L TE 3 2 L2 L, B2, MALG
WEHOWZEHBEESE S 2T LIk 2T, Soft-G Z FKICEBICEETE 5 2 L 2R
L, WEER S IZIEFNL LICHETE 2 2 2R L, RN HOEEZBEILT
LML, B, BRI =725 LR ET7 R MDY T ) BHET
LB OB %2, fEkoN— N EK 7 a— 7% g L CIflcE 3 2 L 2R L&,
BT, Soft-G IZ & - CTREMICEK I N 2EE X, BEON—FAFK I -7 Lk
BLC, By —r Yy A0RMOBYIBELZ LD E#RY A SV S CHBETEL I LEER
L7z, mfRIC, BEBEEO ML —= v PO WE NI L, Soft-G % v 7= 2B 7
BEBURZITH) 2 LT, Zu—7 20N L BICHEETASHAICEWVLTY, 7/ HEE
HOITHRDO OGO 1T 5 2 LRI N, —EDLEIRBIRD NS T L 2R
L 7.

IS DRI, BTV HBEDPIEAREEOMY. L7z a v b — L3R b mEIC SR
ENDZETND—DOTHS I EEBET S L [55], Soft-G iz, AKX —r, BT
fii7e Ehk A IREICE T, FE TRl 2 OEIEOER L A X VOEEDI-ODHA F
DB BB D D 2 2 L 2 RBL T3, 5813, BB CANIZE CIZELY) A
TRy, 2—FIZ X 2IEOBBNAZBIEORTIC, SoftGIZL 2D 7 4 —F Ny 7%
19 2 ETHEALGNLHEIOVTHET 20EH 5. FERIVICHEA ZRINICE W T
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HABDOE S AT L ET B2, BOFERCLRADR vy v TR ZMAT- ) TILVY A L
D7 4 — Ny 7l AT L%EE2H T, HOEBELLERIIED LT Soft-G 2~ b
=)V E3MET AT LDFEENATRTH D EEZLND,
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5 &

BN BARENMEDERIC KD
ta2—<Y /4 RKOMRY kDR

\l
Jdig

EESe5)

BfEOE2—</4 Fufry POMEIIRELERZZTTED, BWFERAR L 0
Ry brDaa=r—yarvPdblerb AL Tasa=r—>arz33 L) IHE
TRELR DD 5 EWFRF I TWwW%, Geminoid [62] % Telenoid [63] Dk HIck 2 —=
A FaRy MIBICAMOIIRE L B, Kl Fod, 747V 71474 %2F-o%
ANTAEYE L TAMICET 2 X912 >TRTwS, ZOL)kkta—< /A Fafry b
EBREZDHDPERNE, FEIRLZEVOLRTA Y2 AF v Z ABICET Z LT —HIC
Ry FOREERBHAIEL I EEHRATNDS,

LoLliPotta—~</AFary MIMEARL L TABZERT 284 2 83E 2 A7
ML TV EEFVEY, ZnoDu Ry FEEEPRTAYZAF XY ZDHDIZA
BHCIERIOEWEREZ G L T30, WElIZ T — 9 5 O S NI 2B cH 3 72
O, HIHICH 2 EEIWERAHARTH 5 LT, FEEDOAMD & ) IcBfkicfiiin: & Z Dkl
W& LIE R, Badea—< /A Fefy ML TIo k) Lt zEEIcEHT %
BHE, FEEEO ARMIE UL U 2 i 2 8 1 2 SO i L b Ui F o g =
AL ZEVBTELDTHD, LorLuads, fEkota—</A4 Fuiry Mokl
D& RENFERET 22 L IERNETH 5.

Z T CAMR IR ORI 2 & £ Tl 2 BfF CRIERINITZA 22—~/ A
Fary b7 7’u—F%2X5%, FHEICHH KL IGHEROEMZ PoE$ 2 HELER
D—DOTHAHHICEH L7, HIZBEEZBEHIE27DICbHeoNE 2T TR, B
ICEERIMOIEIRPL B RO S I ZDbDEFHICEILI S, I 2 TAHRIRFEED A
MICIZEEL, Ea—< /4 FIZBEELRWEBREDTbNS il 28T 2 b
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DELT, ZOX)RBHOMOEGRNS U < IR 2 Bl 2 B E03TH R 2 B0 —

DTHEDTIRBR P EEZT:,
EDEZD»SARMEIINTLHAZ 2 —< /4 Fahry oS vy 72— L

LTOGHT22LT, udry boGRfEER2H EIE27007 70 —F 235,

51 A5 7 1T—RXKE

N D B REEE, ERRICIZBRERE 2 6 &8 E5 8 Vb, i X 2 s
ZNLTHZEMESE LI LICEDECBIFRRTH L LEVIZ 5 2 L8 TE S, Hi
ZAFANBIERER R T 4 P 2 AF 2 72 81T & o TEESRRPRIERE LB 2 3l 5 Ik ) 23,
INSDEHENEERR O ILZWIEEFICH 2R EOMAZEAMNITIZ 62 2
EICX IR TH L EWADZEDRTES, DF ) A A IEREEZRI A v ¥
7 2 — ARGT RTINS 7o TS, AEBARATR S ORI A R RS BRR &2 e 72 A
V7 2= ARG EITO LMD CEETH DL EEZOND, FHCEERE A% H
WA v 7 2 —AXB VT, ABOBEERICE T 2 ERN LR TH 2 RO KK
RHEIKEFRDIZ7 6 Z M) KE ORI OB 2B 2 ZIET 5 2 L PEET
HhrEEZLND,

— 5 THEKD B I D A THRIRA ~ 8 7 = — ZADEDTEICE W TIE, FEEED AR
DRELRFATH 2 REDOEE I ONET 2 5B OEEIC X > TS LT 21K -
BEEE DZAL & v o 2 IERL B I A MBI REICE- L e A v % 7 = — A3GHod L <+45
BRAABADPLINTORVDODFIRTH S, £, MfEa o= —> a it} 3 ARD
T2 BRI OREREFE 2RI D T 5720121, MEo k) ElEsrs
T7u—F %X 5 EPBEATRTHL EEZOND,

C DT Lo S ARBIZETIZ AR A EL S ORI AR LIS B D &, RELDE R 1%
FOBEEIC X > TR EICA L 2R - HEOZ{LZHHL, X ARORBICTE /7
H - BOIRTPTAZA VY 7 2 — ADRG Z ALY 5.

5.1.1 Musculus-Haptic Display

AWFETER TR E L, AR AL ORI BRI D RO TER JOE
AT OENEIC X > THRE Rickins TEK - B2, 2#8id 5 2 & T, AMDR#
RV RZH B ORI T A HMEA V8 7 2 — ANDIEHEXNE I L TH DL, H
%R 2 ikt & 2 OFEEICBE 3 2 AR 2 B,
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o BERTRALICN LT, B EDIR - D ZALZ IREN T 2 M DFEEZ1T .

o BE L 2 OBRAE 2 B - FRHL L 227 7 F 22— 2 2F%ET 5.

o NHEDRGOERZ MBS 2 NLEMICH 7 7 F 21— 2flaidts 2 LT, £
RN BIRKOHE OBz mJiEE §oa—~/ 4 F2ilgELl, AMDK

JGREGE D AN IBEBERAE IS D BT RTE A 8 7 2 — A DG D - D DRI %

5.

T

Pl

L) ZEZHMNEL, EDOEZICKDHFET 28T A ¥ 7 = — A % Musculus-
Haptic Display (MHD) & #4117 %,

51.2 HAKHKE

MHD DEGEHG#HE, BA&HH O BIR LRI X > TEL 2RO & D21l 2 1
fi L, GRS 5D CE g iE & AR IC MHD ZBCiE S 5 2 & T, ARDEE
DOHTEN 2R 2 BT 5 2 & TH S, DF D, MHD Dkt Ll ORI LT D
HTH 3.

FEZD—E]
fEFPAI A IE D EH DY A X - TRR MOV B S EE I /G 3 2 MHD O ZE[H1Y
FEEED—H %z X %,
FAR HlI1E
i A DTARZEAL DR [ 5 VA ) R OB 22 HiliEl 2 Alsg & 5 5.
58 B i
i A D REFEZAY. O R [ 75 0 1A 5 B OB A Hlf 2 nlee & 5 5.

MMEZERT 2B OHEIZER LRI X 2 1 HfiEo@ES & 21Utk s 0 &
DEALTH 5. MHD &, IR & BEEE DN 2 i % FTAE & 9% 72, EREE mm D/3—
T4 7 VKT FOIE L 7 iRk - R D B % N )L — v & McKibben B TAHAD 2 &t
THEK S 5.

B 51 nd k9, " —rIidNEOREZ T D EZR R v 7 Ll %2 H v TN
JEHZTET2 2T, BT 3 8—F7 4 7 VIEOBEEDZHEICa Yy fu— LT3 2
ZAREE L, NV — v 2EoBE OGN 2H# 2T . ANV —VIERRET T v
¥ a v DXk ) RFR M A RO RSB T 7 7 F 2 = — & T FEBLD R EE 2 ]
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ThsbrLEILND,

TERDZAIZN 5.2 1R T X 912, 23— I McKibben B TAHA %2 #A A, Hl#HIFH
RT3 EFELADE N ZHIHT 2 2 L2k h L — & McKibben B4 T.fj
WOHEMIICE T 2D ay ba—Lic k> TEEOIRICER S ¥ 2 2 ESHHE L &
5., DEDXIC2REOHII NI A=Y ZWEKT 2 LT, BHROEEREZHET 2
Tl FE % MEET % .

Muscle Bone

5.1 RJEHIEIC X 5 MHD ORI #H

— LoHRRAE, T EERAR
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Muscle Bone
]

McKibben actuator

Z
=

Tension

X 5.2 McKibben B A THIAIC X 2 MHD OFZIRHIH

— bEOEHEREE, TEMIRE

52 EEITIDZIHAEIMUDER

AR 2 2 =7 = 3 Y247 ) BICR O AT 2 ALIEEFHPY = A F v 2 5n
THLEPHICH S LEZO5ND., I DMMIBEEDOFENL LD L LRI B L,
NHIFFEFICBUEIC RO L CGEMEZIEU 2 2 & &%, 2 T TAMDPSERBMEEZ T ) B
CHEICH G S N DAL FRONRDP SERIAT 2 2 L & L, REZMKT 2 BHEHD )
b, A7 v 7L LT MHD OFREITHET 5 0ELEZIT).

521 MEE

BREHOFONEZM 53 187, MRCIII FIELBRPREI 2R TE K% 220 i
DHBDOEETH NPT I LDTE 2ERHVBFET 5. BRIGETORERIIAKDL
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40 %% 5o, AMEATIROEEORKZVLIETH S, BEESNICBIRT 20513, L3 L #
BB S 3, £ 5.4 18T &) ISER OREE I RE & AR EE L -
WL BHEEL 2oTED, WRINGHEAHRLE Z-oT0S, REEEOMMIEXIZIE
ETCHUERTHZ. —HTI1) HlfEoRE X, 2) fioaRicnd 2 ihlitoR S oHl4,
3) WIS T 2B EOER A L Tk 2N ZENRECEL L, ZhonHEEICKk-
TUTFDEIICHIDIFS EDREI NS, [1]

o RAEDSR IR E, RS ATRE & 72 BRI R S < 72 5,

o D RRITNT 2EIEDIREZVIZE, O ABARIRIMIL A3/ V> 72 0 I
NS %25,

o it OISR T ZHERARIKRZIZ L, EPEERIWIHI 2SR Z 7 DI S K F <

HHERRT
WEFRE Thenar muscles
(B H s Flexor carpi radialis —
Extensor L% i B
%g;ﬂl(;;n Palmaris longus —— 4 Brachioradialis
L]
Brachioradialis Pmmﬁﬂ?e& ol
LB Wi R —  Mimetic
Biceps brachii ar(ep?méignn muscles
LR LHZHB
Triceps brachii Triceps brachil ———— Bl
=i el Masseter
Lt ~  Deltoid Teres major T IEL
Trapezius KHE T i Sternodleido-
Inf BT Teres major Latissimus dorsi —— mastoid
nfraspinatus P T
fad el Serratus anterior —— Trapezius
External oblique A Bk =
= & Pectoralis major Deltosd
LRI LW AR : B Wi
Triceps brachii Latissimus External obligue <] Biceps brachii
& ﬁgﬁ[ﬂi%iﬂﬁﬁ_ dorsi A P3G
xtensor carpi Pronator
radialis longus o .:EE: b MR teres
and brevis oracolumbar Rectus sheath 7 : BB
fascia I . A 1
B <5 sa ey 3 —— Brachio-
Brachio- i / radialis
radialis —  Gluteus A TR
MRAXIMUS Rectus Flexor carpi
RIMFRER R femoris radialis
Flexor carpi ——— Semi- e MR
ulnaris tendingsus Ia\tfa:‘rs I ABHG BRI
K= B eralis Tensor fasciae latae
liotibial tract ~ Biceps femoris m:?if:ﬂ: Adductor longus SAIKER
- EEMRE I Gracilis Wil
Semitendinosus B Quadriceps femaris
Gastrocnemius  (with vastus intermedius) Semitendinosus 3 BHSRE
3 & - iﬂlﬁnﬂ‘)ﬁ > B Gasl miLs
roneus longus Y « astrocnemi
fedy hrgws (RRIEEE & L) and soleus
ESAE MERE Tibialis - (triceps surae)

Ao SR B (7 E LB anterior

Achilles tendon g1 R Extensor
hallucis longus

BFREER & 5 AT
(B =)

53 ALyo%B LEENT ([1] & D FEER)
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AR MABaER (AR ARMERR)
Bl QWEMI (Y751 L)
Myofibril
95 e (15 4E) \
Muscle fiber 0]
(muscle cell) s Sarcolemma @ (HILaAT)
10-100 pm : Sarco-
- Basal lamina #[E4R mere
Endomysium Satellite cell @
Cell nudlei
bilinlen 8 iy
TRBRERMER Tpm
Secondary bundle Myofibril
P R
Perimysium
— R AR
Primary bundle z—\ e
Vo Muscle fascia #hfE

Epimysium fh_ERE
Afferent blood vessel SR E

AhARME (BhimEe) AR ERHE (HhHAR)
Muscle fiber Muscle fiber
(muscle cell) (muscle cell)

(FhARMERR)
Sarcolemma
AR ARHE

Myofibrils
gﬁe}%@cfws
ey Nerve
Eg%%yséj il with motor it
Blood capillary endplates Cell
P HE - TEE AR nuclei
b Endomysium Tendon
i
Muscle Epimysium =] Endomysium
fascia il Bore with capillaries
R a ARPE & E MM &
54 ‘BRmoNE ([1] X0 FHER)
Vaxend
B & KEH

4 5.5 I PR OMEEZ R L, X 5.6 ICBEHEEREO KRBT O L T gD
FLiEX %2 T,

AWHZETIE, WEIEICE T 2RI R FEESM—2 & L TETICER T 5. BiifIE SR
KRR T 286 TH 2035, BEBOEE ORI % i 0 5 KB T 28 DN
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Musculus-Haptic Display
AHETlx, Musculus-Haptic Display 2425 L, FiBifEOHBLZ1T 9 72 0 Ol F
BrR LT, FERITORLKEHT 7 F22—51%, EAEOREHZRL I —
T AN =V ROZNG ZFEET 5 1 AD McKibben BN T A %2 F 72 5%
RHE L7238, FHEEOREWH O & TIRDZALITIZRIZAZRDH 5 2 & 25FED
—DOTH5H, THUTHTEIHNEE LTHE—IZ, =T 4 7A=Y NED S —
TAINDEMPREIDFEERZRSBE T I2MLEBH L EEZ NS, B,
McKibben B A THHRIDARECRLE 2 FiE § 7% & LT, EEOBHDZEE) & D g
FEhgzm L CGGElICRREET 52 2 ko 6N 5,

EE/INY >
R AT LTI, @8y v & LTEZRR L » o GBI DR 2 RBLD FLHE &
U C TERR-tfE ), TRREE) DRy R L, ZHUTIIZ TEVZ KRBT %544
ELT TEBEHL) OXY vyOREZIT- 2. B SN 7-BfE X BN 2 5 & 72
20, EMERZEC 5 EDTE S L) RUMERRPMTAEEZATHS, L)
L&D5, Aury MK EREOBEHOE N 2z 2 —F I LARMIE S 2 L8 T
ELDEDIIREEMEDE-> TS, — /T, TV¥TA VAV FELTODYS
MIHVEIE ) ThrLOBAREHEBRZEZBLTRoNTED, 74—
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S E AMNEEEEORRICLk st a—~ /A Friy [ OEERD

ARy bELTOEDMMifEZ T2 2 LB TEL2HDTH S I LARKEI
ni.

2 D FAREBELN DI F
Bl Z N EE P D K ) 1IN DOFOLNDFELE D WGt 2 MDD 5. EREATIE A
DRI H GO DEWETH L7, EDGHRFOIICE L CHOARBEF LD OEH %
792 ERTEBLERAEFNS, RENIIIAMEDETORMI~DFEZX 2 Z &
DAMIEEDEE DD L2 THS ).

511 &

AgEclE, AEOFIOREEZA - TRIRZE L L, Z U flEo TR Lok 2 BES M
MOELDOEBZAREE T2 b a—< /4 FuRy F2REL L, FET 25 E L
T, NMEOFKEHICHTH RO BREIIAL, BROEMDKE KB & RE DL R L
Rz63428MEHL, Bfca—~/4 PRy b “SHIRI” Zf%L, 2—%A ¥
70 avDFEERToI,

SHREEEORBMEOR EE 22— IINT 240877 a vORFEEZK> TR LI
I, DS AEBAICBIL THIEZMEIT 2. FHAREFHEICL 20Ky M OGHEE]
DL —F OBRANCIUT T RBICBIL T, FHligEBRZE L THO I L TITE W EE T
Vw3,
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£ 6=

AR ZE 12— /1 RKRTaIc&
50O0MY ~DBERIEOINE

ARBETIX, HiEOota—</A4AFufry FoREERZEZHWE L CEiFan-
SHIRI i L, Ea—=//A4A Fuary rOFEKOIFEICEAT 2 A E L Tirbiu:
SHIN-TAI I2oWT#H L 3.

6.1 SHIN-TAI : ATHIN, ALREICLSE21—Y /1 KD
AFEIOOY NO—JL

AW, N 2ERORICAEET 2t a—< /4 FaRry F X571 SHIN-TAI D
B %179 . SHIN-TAL X, At A vy 77 avd3ARMuary bz, lx A0
R « BARIVR AT H IS B E 2 2 L 2L T3 DICFEEI NS AT
LTHAH, ANHEY—>vrubry b3 V¥ 772 arziTH)RNICE T, BTk
BEE Vo BEZREIE 2000 Ry MERTYA v oI E2ES L Z2HNE
KRS

AK7ay 7 b, abry FOSEKRNFEEZ a2y be—LT2FEE LT, KEDHE
TIHFIEL, RBICHE L EDRH 2 ch 2R EIEICER Lz, FEichrD,
BEICHAOBEIEICE ) TBIR EEDOZE{LEZ a v P u— LR & 52 AN LHKROHK %
o7z, BFEL 2 ALHRIEH AR O, N OKENIC X > TA U 20 % B R e
Ak DZA 2 BT 5, B I EOEEDOHO 2y Fa— )Lz L § 5 ALENO
FAFE 21T o 72, ANLIEWIZER D G IR AA 4, BARTAN AR 2 H S
LIk, HBEEMONY) Z—2 a VERINET AEREE L CHEI N, b
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DAHZ AL KD SHIN-TAL 135, EEEARRL IR & o 7 X9 IS I fR7R
IR DLZENTES, £, BIZIXBMENRHAE R, LHENRZES D LHIR
DRI 72 & DGR 2 Bt L 72 b DICBLE R B2 2 L TE 5,

6.2 MMERE=

AN EaAIa=lr—vavaT)ITENTELZRRY MEHPEZ>TWVDS, BRI
ta—</AFRRY FMZBTASATLIEINETHEIREINTED, (RO
W, 2, 7= AHOERERICOEE DA Ry 3% LR ASRZED 55
BIBZ L BRI B EDPLOALDPLOELEROED LR Y FDBDO—DTHS L
WZ D, IR DRy PR A THBE (AD OFLVWHEICK->T, Alary b
EARNCE 2 B 2 RECHREE2ER L o2obH %, LGPy Y T4 v AV MERT
DIGHED A7 & THEFUOBG TH LIEEDO —FIEE LTEAI NG 2 L, HRexka
=—7kury FPERICRBELBO TS, INoDOBEDO AU Ry b DEFOHRGT
fEEHI I ARNICHRIR £ G2 2 B2 RO 72 b Db, AfMZET 74NV A LIcTHA v
o0 hbuw HOHIREZ L2 2 0) KAk B2 i oI s A
b5, zo50uRy FDERDIZEAERZEYDRRE & IZRRIITHEHAE TR S
TED, POBRBPALELRLDTH S, ZHUIHRL, AR TRET 32 Ao Ry D
AHERIZZ D EL I I N, Thbh, HEWMITICETER Ry MG O
BEIC k> CHIIND AMEZHBZ ML, AHRSLWIY 7Y T4 D0H5 7Y A DI
Z RS2 THDTH 3,

V7btaXRy bogBHCRERY FOWNFICE—Y DX ) B A= VEEEL2 T,
YD LD e LB E LRI T 20 OrOAYRH 5. BREZEIE L
LClEET 2Ry by F[67], [68] AT A [69]-[71], FrEtiInNlikIicko
THREL T4 AT VLA ZFE LRy b [72] & EMF2EPZERITEIN TS, I
LOMAEIERRY FZDHDDELPI AL E, vy MIHELEELFET S
CERFARFICEBILTwE WA S, ZDLHI, AMICITFRHT 2 2 & 238 L v B {RE)
TECREREZ Ff /-8 2 2 L 3 CE, BUC ARD B AERBI{EICEDN 2 7210 Tl B4 R EREDS
HRECH S, b a—=ruRrRy baia=r—>avicBwWTlEhbITEETH S
ZICEEHMZ CHHEETH S, ThOERBLZPICABIGEM T 22T TlER, 1
Ay MZLPHZZWEROBHZH 2D Thwrt&E2%, ta—< /A Faky +D
FHA B L TUE, FEBICHFAET 2 AMEZBFICHERET 2 Z L 2HMWE L2b D, AR
WINT2HLARTIZEEIE2EXDOS L CHEELZHBELZDDORENDH 2 7-DH
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—DIETHEND DD TIE RV, ELHEE LA el vy 77 ay
ZfFTHonRy MBWTE, dflica Ry M AR S Lok, W\, A&z 525 2
EWTELZDE V) RPROBELERD—DOTH 5,

AHETIEINSDFEIIHL, ta—</A Faxy FORT 1 DIBRT b b EEK
WEHENAZETH 5 Z L ICHEE#REZRD, ZO/MIC74—AA LK, fEkoua Ry Mif
HTRIAMOLEZHEL, ZELPR T4 P2 2F v b EBRICEM L TARS L& 28K
L7bDDEEED 20, Z2NTHEBABRNRBIZEEINLBEBEODL DD OAETH
%, FEEEo NRICBWTIE, SRR Z D ANDEEZER T 2 BEE LR EEZD DO TH
3, ThobEEKNFSZ Yy b= LT3 2 LR L UL, H—Dr Ry F23H 5 W
3R AN 2RO 2 EDSHBEE R 2 D TIE R L L E AT, {ERTIETIZ SRR
DELZU Ry P EFEERTZGE. 2nFhon Ry P 2EEEEET 2 2 ELERH -
7o ANHEOSENREIIMRLY TH D, 2oL LR ERi>7ary 2 Z2 O EREL
T ZEIRADRH 2DITHE L TH 5.

AEPHIE T OIEH—Da Ry b2 25 BRI N 7 v A7 1 — 0 (8. £5)
THIANTLAMGm (mAy b) THY, ba—<raRy b, V¥ 77 aviiBwTRAY
b 2B D NBEIDF O SRR s 7 v A 74— 3852 LT, Afloury Maxf
THEEESRLDEEMEZIE2H LRy PRT 4 DT A v TH5,.” SHIN-TAI
FESRD ROt s —< /A4 Fafry bRT4THD,” ZVL",)” HIAE",” B
BEMY”,” MR Lo A2 T AL RIREBICF 7V A7 4 — L ¥ DB ENT
Z % (Fig. 6.1). P& T, SHIN-TAI |3 BH{ARVRHEZ 20 S & % L [RIRG IS B RFTAAR 50 B K
HOHZT 5, TnRHIZIHAE L EWmE S REMmENL-ala=r—vavic
BU2REIRRORE 00, BIBLTTRKGERE S HIT 208035 % LEZ
727200 ThHh5s, ZOZEEFNAaIa=r—rarvzitoulry PMIBWTEHELREET
HrEEZLND, KERGIE, EEOAMDI T 22— a VITEWTH B ERNRE

BT B FADHRICB O 2 BELEETH D, BEEI M 1T 2108 > THE
iz N L7caa=r—va VOSSO ABRB L D EE > T SR s 50
5Th 5.

SHIN-TAI Tz BN Za >y b — LT3 FEE LT, BHRORE NICHFET 58
PB4 U B A, TBIED 2 DOBRERICEH L TW5, B—ICfHED
BEICRE) IR EEE D2 L2 BT 2 a vy b u— LA ALHAZEEHT 2 2 & T,
AR IR, oGl 7 B AR RBL, BOW A D2 DRI Z 5 AT, BHICEE IS ERG I L
Zeaviru—Vraga NTIRZ KB E 52 2 LT, KRIRIROREHIC & 2 47 L Efito
N 2ax—yavdiiREziRA, s 2E@ANCHBINER 2 —< /4 Fary b
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=

X 6.1 SHIN-TAI DE&EFRELDOH. “GRE" (F), “Ben” (b)), “EEE” (F).
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DRT 4 Z[FET 5 2 LIk > T, BENAERICEINICZT 287 2a Ry b 74
VRMESLT BT DM R

6.3 FEEIARE
631 FYRO«R

Ty rEaA FiEICEk>T, ANHDOEER AT 4 Y 2 AF v ICIEFITEa Ry b 23H
¥INTEY, Ao ry roaa=r—yaryPARMARDa 22— a3
WGEWEERE LTHRIZL 225 5. AMOLEE, RE, P AF v %) 7IVICHE
T5ZExHMNE L2 —< /4 Faidr vy &L Tt Geminoid[1] % Telenoid[2] 23
% . Geminoid D BEFBIZ AR O Z > THIEI N TE D, BIBOBBNEIIEHE IE
Ry FETEILENTELDODBHETH 5. I D hanson technique £17 E23Y 7L 7%
ta—2 /A FZFELTVS, ~AHcInonmiry MHETZHEE LT, TED
%,@%,Wﬁ%%ﬂﬂ$vF%%h%h%@@@?%%%#%%ﬁﬁéﬁ%ﬂ%.

.32 fEAVYTT—X

kS ROBEEZFIH L 724 v 8 77 T 4 7EMICBIT 22803 N—F 2 L) 7Y 7 4
(VR) Pta—wvavta—¥%A4r¥%77ay (HCI) &\oth9EoE T4 7
Xk b EBEAIITODNT WS, EREMOMHFLDaI 2= —>avyZAlET5I L
ZHWE L b a—<vA vy 7 2—RAL LT, BREICBWTE—YDNEEHPLT 7
Fax—YOIRBZEFET % 2 & CEEEZ AR S EE LB Z R b 0% [8], [9],
AR —h 73R EDBERARIILLAADILE Y v arPRnn 3ia%EDHAER
WCHIRAE N 7T 27 b2 A v 72— 24T 2 L WIHBLEL S U S N -if%e %
Enm[BL%@:ykfbkﬁﬁiﬁi%ﬁ 5, Tv47/x&/xmn®\ﬁ

O T Ry b L2 OEMEF OB, B, T E vwo ERE oA 2 KA T Y
6,HiEMRVUMi@%ﬂ_%%%%®m§%,ﬁg®ﬁwui%ﬂ@®%iﬁﬁﬁ
FHRITIBECH 2 2 LICEMLTEY, vy MoohE L 75 2k v 2 #ieh o
FRFHEICR U S 2 EBHES.
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6.3.3 3 XITHAR DI & BIR

FBRPMEOENZHR T2 7 7F 22— L LTBET 2MEZ B2, EHEIENE
WKES>TETTA2EY 7L ALk > T 25 XyuBiRZ2ERI T 2078 & L T FEELEX [75],
Pop UP! [76], inFORM [77] % E23H 2. ZN6DE VT LA BT 4 2 7L A 1ZInEM
PLERIF O IEMEME ISR 23D 23, BEIEZ A LI 2 DICIFEREEDOT 7 F 22—
S E 22 ) FEBRESIRE S R AHEHALH L LB T OoNDE, INS6DY AT AT
BTGRP D2 b 2 RBLT A2 2 LIFHEL W, 77> a VERICHT2EEE LT,
HHRZZNIEEILDTEZORY P22 X TH S idummy &) B EET 5.
X 7-HiE D SHIRI 13, HEDIHRDO— (B 28 L 7R OTAREEEEIC X 2 K E O
N2 BT LT, Ay FOBRRECEERAZHNE L TEBI N,
SHIN-TAL 13V 7 VTR Z B L 72236, R, BgofTnZE{bz BT 5 2 &3
PR TIRER I N> LEHBELRA Y FTHY, vRy b DOSEREH L GERIERE
HIVE LTWw3 R CSHIRI L DHERIZH D %036, B b7 7 u—FTirbh/bD
Th 5.

6.4 SHIN-TAI Dz%s
6.41 BEEHIEHI AT LA

SHIN-TAI DL E > 27 LR ZN 6.2 IR T, ERIIEEROYT A4 XTHEL 2.
FEE XN AT O IRE, MBH2ENA R IO &, 3DCAD % \w CRE Sz,
¥ 6.3 (2 L ALHIRIE BEE o 16 O (KIF - /4, BEiER, SHERE - /24, §i
PR - Ao, TSR, AT - oA, S - A4, EMTUET - o, RBEEEEY - AAA)
DR ELA 7Y 2Bl T 16T I N, ATIRIZEERZ2EY 57 v 7 28k
J& DIIER 2 BEi, EEK 2 fE, W 2 fEIROEE 6 fEkIC o EI L CHlAAENT WS, F
IR D2 E 2 e N TR, ANTHEMOBRE) 2 Moz ichilfl§ 2 2 L cEHI NS,

6.42 AILFA :FIK, EEOCIY~AO—IL

SHIN-TAI ic W7 ATHROMEZ 6.4 2R3, BFLEZATHAIZ, 2ZREANTLH
W (McKibben artificial muscle) &, HROIRZEL CTEEL 72>V a VR F23E X
N7 Ny Ik DR ENS, iIAOERZay e —LT5377Fax—%L LT
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McKibben actuator

Shape control of muscle

S

Stiffness control of muscle

Regulator valves }=‘ Air compressor I

Body fat ratio control

Regulator valves Vacuum pump

r Liquid tank
Cylinder valves |=|Flow regulamn: lLiquid pump|

|Comrolcircuil H PC |

6.2 SHIN-TAI ¥ X7 LR,

6.3 AEBRDOAIEHADL AT T,

ELREANTHAPIHVWO N, HE2ay ta— L5377 7F22—FLLTIZT NNy 7
Mo,

X225 E AN TR ADMEE S 2 > 72 LA 77 P Tl = 78y 722w
YEIN, 7 ar 7Ly 3T B HEMZERAZIR D AL O L TRl AN NG LR &
FAEIE, BRAMICKRT 52, NLHRICHHE S N5 EMiZ25UIEEZ2E L ¥ 2 L — 7 234
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AEn L=y bz X > T 0~0.3 MPa QP THIT I, ALBHADETH~DIL
MR ERFTANDEROREINarytu—LInsd, ZofE, ANLHHSEOIRD
26T 5, WEE2ay ra— LT3 7 Ny ZORITHITREEDRI-NTED, >V av
FMDOR—=T 4 VA REINTVS, 27Ny JNHOREZR T 5 Z & kol
fbtan, HRPHzHNLBEOMEDOZL2 BB 2, WHEITEZRRY 712k DfTb
N, BZEHOBEEL X 2L —FI12X > T-40~0kPa DHFIFACHHEZI N, =7y ZJHNEHD
RPN G, BEREAZRESCHIHT 2128, RELRBEI MG SN,
ANLHRIZUED 2 OD A A= AL 2T 22 LIck>T, AMEDBHAIICTZ A
ZBICAE L 2RO D E23) EifERHARDOELEZFHHT 2 & &b ICMRENEL»4EL
3. NILHAOESEEZ KEL T2 2813, FICHENRARICEG XS 3854IC6% L
%5, ATOANLHAZEESEREBICE O TIEHAERAE W XL BER AR T
FVAT7 =57 % (K6.5).

Normal state Active state

McKibben actuator

Compression

X 6.4 SHIN-TAI D ATHHRADOEIERIE. (1) BREANLBRAIC X 2 IHE, 2) BAD
AR DZEA, B) WIEIC X 28—F 4 ZAVFHEZ 7Ny 7 DR,
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X 6.5 SHIN-TAI D ATERDOENERER. ik (/) EMROEIR () Ok

6.4.3 ALRERs - KRERFED O NO—JL

SHIN-TAI kRO EZ 2> Fr—V T3 NLIEN2EH T2 7 7 Fa—% &
LT, NLEEGICEES Y Y F SN2 ENy TS0, Ny 73RO %
K, PEAKIC K > TEBEPE L, A EDOEIBNR O 2 HET 5, WEAEII3KE
KEZH GBI ENTESL, BWEEZY 7 IcEZoNnTED, Inz2KhRy FI2k->T
WA LT EickoTEARING, BAETSNLBEIZS YV I NLT 22y M
Eo TR v Fu— )L 3, FOLGEIRIICKIE Ny 7 ~EKI D, S5 DR
Ny FA\DFKERay b a—)LT 32T, 6 BMVOEKKBHEORIMEZT) Z LT
5. KPR Y TR A LT 2REOTHEZGIHT 2720, 77170 —24 v F (SMC
PF3W704) Z W CRESEREZEM L, XKEEZ a3y e —T 2% 2 & ClEM ORI
BINg, FKROREDWREIZ 4 L/min IZEE SN, PEHORIZR Y 7Z2EIEL 2 TD
SV UINVTEMRT A2 ETHBNIOEESY v 7 ~HEkSn s, £-—EffAKLT
Fa—7ERT 4 OEAEHZIKTIUL, KHF2—7%2 L THIBRZMRFT2 2 D
HEETH B, ZHIIERNICBEIT 20 Ry FORT A I T3EICER 72 3.
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6.4.4 M7 TEDEHA

NTHEWG T & - TZALT 2 EA B R o filfHIFEH 2 % 6.1 1R d. Z @K R SHIN-
TAI O B FHFE X, BE 78cm, EIEE 66cm, THEE 69cm, B 23cm & Gl S 47z,
ANTLHRRFE R AMEIC 2 >~ b v —)L L 7B @ SHIN-TAI @ PR &, d@ERro FEE & T
L, WA 14cm, BB 9cm, THEE 11lem, FWGE 7cm OMMPHER I Lz, Z DR
IR S NE ORI Z N ZFAEIC 1900ml, 1550ml, 1900ml, 750ml T&H > 7-. K&
AR T2 B X Z 6kg L EZLL 722 L 2L T3, ANTLIEW OB % Hmss
DEAEBIE L k72K 6.6 1273 T, X6.6 BIxZclEmzaER, X 6.6 TIixAEAD A
ROFHEZRATZLDTH S,

IENEZ KRES LT E D L, WAy ZOREPRIAEDOREIC X D Ny 725 X
NBMENEL 72, £ 6.1 IR LA fEIX, BEEOTREEL D 2 Wi CoRAETH
D, WAy ZOMAEZE EXE 3 2 ENTENL, L) RELBEBEIR2FEHTE S
EEZoN S,

3 6.1 SHIN-TAI DERALA!E B R O il E &5 B

Chest Upper Lower Upper

(symmetrical) abdomen abdomen  arm

Normal circumference

78 66 69 23
(unit: cm)
Maximum circumference
92 75 80 30
(unit: cm)
Maximum amount of fat
1900 1550 1900 750

(unit: ml)

6.5 EXH

SHIN-TAI 23487 2% a vt 7" b L BRI, t4 2 COSHRELRE Z o
5. BENEZ Z5BDOEREAREICTEET S,
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= 4

6.6 ALREMOBERE. Mo N LIELSEMNS 287 (1) &EEO AL
DI 2R T (hR). BRI E O bR RHIEER . X v fThbns () .
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6.5.1 FIRIAMKEZ

MNEREZNE, BAROENMERZER L 2ZMERTH D, (FEPIEE LV EEZ RE
DEERDGHEIN 2B 2 ) T 2 & TRRKANICZ DERZ2RFET 52 L23TE S, fif
i LD NI E, RENICE®RO D 28ETH 25604 L, R EES 0l
K4 e HIND eI BN 2 6 MG 2 H L - MR 2 D L T & 7. SHIN-TAI I3
V7 FaRT 4 7 AR OB AMERZTh 2 LIRA S ENTE, VI T
Fa X — a VI ko TEINZ B RRBNT 2 2 AR B0 FMHiAfi & L C oA agrE:
ZRTHEHZRORETH L EEZT0E, ZOHLVARBED L A =7 L LTOfE
il E 2 5T -> TITE 1w EEZ TV S,

652 F7IT4ba—</4ROHKRY hADEE

ABFROFHIC X D IES NS ATHA, ATIRIREEOM T RESNTEY, 7
L= A7 =7 WO &) Zf o THANT 5 2 LB TES, 22 ki, BIi% K
B L CVUEE BEOEEEZTT) oD, WEEHESCHEBA 7 7 F 22—y NE S hin
Ry MR L TOBATETH S 2 L 2HKT 2. TARDLEFRRT 1Y 2 2F ¥ £17
IBARy FDORFICHEERIT) T EBTE, BREOE N2 BT 2 RKFHEOERZIMZ 5
TEMTELEEZOND, FERINICIE, 2 vokEiiERn Ry P ORMEZEE» LD
ST EQEEZENMT 2 2 LT, L) 2—FREL axHo0 Ry PRS2 0
TRV EEZS.

653 ANBOKREREDIRREEE LU TOILE

AR TREL - ALHA E NTEMOMAGHEIC X 285X, AROKEEREDH
HREwHifliEdiEnTwus, #lzlE, ta—<w/ A Fary FORFELTHEETS L,
I—HRa Ry MBI TV RO AR TS 2 L TES, KXo TAR
EnRy bDaIa =y avilBWVT, BFEPY I AFXYDARELTIvFA LY T
7vavd, EEOANBRLDTISDISEIITE I ENTES EFEZ 5%, SHIRI T
FEELLELIE, 2—FDFyyFANZBEHELIECTury P S2DT7 7> a vz
X BAVIY T avEFETLZIET ARy bOaa=r—rarP
LD ANEW AR OEFIECHAZ L DD & LTHEBT S Z EHFFTE 3.
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6.6 F&H

AW ERZECHEIE, AHEaia=r—varvzffi Ay —>vvinfy
FORE BT A VT 250 TH L. BRADEZLBMEO N Ry P THA v
ST oHEE LT, DMORE2ZET 2,

o BRIV Yy FTALINTH D BRI RITS 2 L.
o TG L iR 6 B OZALD 0\ 2 &

AuEx, ANHEtvarRy bEoa 3 2= — a VEELZBLED” Human-Robot” 75
N2 79 2 & EAZED” Human-Human” NEEH T 27900 {T7TH B E 2 5,
R, Y2 AFYOHRIWC 7 4 =D A LEWADIER L DBAIKITbOR TV
D [78], LB % G OB 6 RFEIE 2720 DRAEFTERIN TN S LIFE
Wi, BV H B EHRRREAL L o e ERIE, ARIRLoaa=r—vavickw
TIHRICEKE T EDHBIIZbEINEDDOTHD, V= vibuRy FoEfiiFEICEH
WRTHDHEHERD,

ahy FOLEBE AL I S ERZAREET5 2 LT, vy b OfEM:Z
TE2HLWAIA—F L L TEATELHRELH 5. A ESmEbDO AR Ry b3
I I N ARV ZME L 7EEICEVTH, BETFETIHEINTrLHERINSLET
LBIEDET D DTIE VD, FRPRIEFIC—E LR D, SHIEL Y, ANHary b
DHERITEE L T K B Z E L 7B, REFEZHWE 2 LT, Il ZAIXRENTOHE
NI R R MR N COMHABRES ICB W TRE 2 S ERNEE 26 Lo Ry MICEE
SEBLILEDNHEELERD, 1Ko Ry FIBMTABEHTON) Z—2 3 V2RI ¥ 5 C
EMMTEDLEEZOLND,

ARCTRALGA, ANLIENZHGE 2 82X > THEL SRR BICEET 220
T&%, ta—</A4 FXRT 4 SHIN-TAL iIcBi9 %2 a7 b L EEICOWTHRRZ, A
MEPMREL 720 Ry FOTHA VI, BLHLOLFETD 5 7 ORI G IRE OB
MIIERZ R LORMDD 2 25, WMOMOREIHFELE LTUIM T O X ) ZRIHE 2%
Fois.

- WBEBNGERIC & B, AT AR
o ATV, A TN OREEIIERE S OFEMBA L 2 U is < S OIE
 BFRR Y b LI LR BOMEA O

108



Fowm MU Ata—< /A FRToICX2uRy b OFEREBHOIIE

SBIFEIDELVEED Tha— R A2BEETSEIET, ba—wray
Pa—%A4v¥5 7 aveury FrHOREMRELRE, a7 42—V FTOERN
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= 7.1 @l TSHIRIL, 1294 2 @EEDax v b

# COMMENT
1 What in the world am | looking at?
2 a robot ass, duh
| just asked myself the same and hoped for a reasonable answer 0.0
3 This is a new upload for the weird part of youtube... Or just a new weird fetish gadget for asian interests
4 I...but...it.....I mean.....who would....ch ged......, does it come in woman&#39;s?
is its wrong of me to want one? | mean strictly for science....yes, science....
5 That is a man ass!
6 OH! NO'! | haven&#39;t save enough money to buy a humanoid !
7 OP is a technosexual
8 2:36 Please stop.
9 WOMEN ARE FINALLY OBSOLETE, THANK GOD.
10 That ass is modeled after a male&#39;s ass, btw.
1 But, will it blend?
12 | like the part when he plays his ass like a bongo drum.
13 What the heck did | just watch?
14 18#39;m in the weird part of Youtube again..
15 can it fart, because if not, it&#39;s not ready
16 dafuq did | even get here?
17 Congratulations -- you have nominated the first video in the new &#39;Weird Part of YouTube8#39; playlist. Thank you,
@esyacreations (and the OP).
18 BUTTBOT
19 That&#39;s a man ass robot in the video, you moron.
20 turn that bitch over!
21 This turned me on.. :chgodwhy:
Man ass? It&#39;s a piece of hardware, it can be whatever gender you want it to, you moron.
22
Also, the point is in the technology, not the actual item, you moron.
23 we are so late in robotics and these guys are wasting time and resources in robots ass
24 i think he or she meant that it looks more like a man&#39;s ass based on the shape
25 Looks like 18#39;m on the wrong side of internet again
That robot-ass is expressing emotions ?
Ok, | can see where this is going, and yeah, i get the commercial potential for this new kind of sex toy.
26 | just have trouble imagining all the R&amp;D and shiver when i hear all the pseudo scientific tech babble that is involved to make
the next cumtoy. Seems like the biggest waste of human brain time i8#39;ve ever seen.
Right now i feel really sorry for the human race.
27 He&#39;s beating them like drums Lmao!
28 | think we all want to know when the one with a hole comes to the market.
29 Robotic Ass To-Do List: 1) Reduce sounds of gaseous decompression.
30 oh
3 Why the heck is it breathing?
32 What the actual fu...
33 what kind of butt has a prominent pulse like that? wtf?
Dear Japan:
Human beings rarely communicate through the butt. Therefore using it as a medium for communications with robots is just fucking
34 weird, no matter how you want to dress it up.
Love,
The Rest of Humanity
35 WTF7?!
36 | said what what in the butt.
37 Come back when it can fart and take a shit, only then is it a real assbot!
38 Hold on, 1&#39;m going in dry!
professor: Does anyone have any question?
39 student:Can you fuck it?
professor: well no.
everyone gets up and leaves
40 Japan really wants to make a real live Chi..
This is pretty fascinating. Imagine a sexdoll like this simulating the butocks-clench of a good orgasm- one step from artificial whores.
4 Really, thered be much less need for prostitution, and guys would loose some of the pressure of trying to find a girl each weekend to
releave themselves so to speak. Interesting.
42 | have the Chuck Norris Version of this on my Channel.
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# COMMENT
43 it just ahd to be japan
44 L.A. face with an Oakland Booty!
45 | have you&#39;re mother on my channel
46 THE FUTURE
47 zone sent me here...still confused...
48 what the fuck am i watching
49 They can spend millions of dollars and thousands of man hours to build a twitchy butt and yet we cant find a cure for cancer or put
an end to world hunger.. Boggles the mind
50 but why
51 Don&#39;t you mean BUTT why? HAHAHAHAHAHAHAHAHAHAHAHAhahahaghahaha
52 DAT ASS
Seriously no sexual top rated comments??7?
53
er... ah... It&#39;s not gay since you don&#39;t know if it&#39;s a guy or not... or something..
54 what the fuck
55 must be a fortune telling device
56 | think I look AWESOME in this video. It makes me, shiver...oooohhhh... Follow me on Twitter @robobutt
57 Zone brought me here.
58 Zone, what the fuck are you showing me?
59 If they could make the cheeks clap, they would be in business...lol.
60 Definitely male.
61 whyyyyy?
62 butt wuppin
63 robuttocks
64 | didn&#39;t know that butts conveyed emotion.
65 Someone beep me when there is a female version.
&quot;No description available.&quot;
66
Thatd#38;s actually pretty accurate..
1, butt robot, shall not harm a human or let a human come to harm from lack of booty tensing, ass-twitching, rump-protruding, or
badunk-tensing.
67
| shall always obey dumper-demands of humans, unless it shall harm a human.
| will protect and preserve myself, unless my hindquarters&#39; preservation might lead to the harm of a human.
68 Everyone Else: Why?
Japan: Why not?
69 Looks tight as hell.
how long until | can buy one?
70 Just stick a fleshlight in that shit and you&#39;ll be good to go
71 wat
72 OH GOD IT SOUNDS LIKE IT&#39;S BREATHING
73 Thanks to all my fans! Keep the comments coming, they make me twitch. Follow @robobutt on Twitter
74 WHAT IN THE ROYAL NAME OF FUCK
In case your eyes or lack of judgement failed you, that piece of hardware is shaped after a man&#39;s ass.
75
Someone&#39;s mad.
76 1t&#39;s 4.30am, why the fuck am | watching videos about robotic asses
7 but why a butt?
78 1:00 &lt;--that8#39;s this robot8#39;s titti dance
79 it&#39;s pretty cool...butt...
80 dafug did i just watch
81 | guess they are one stepp closes to give Apples Siri a body...
82 Lt_lﬂ cheek
Right cheek
83 the fuqg did i just watch ...
B84 So how does it respond when someone tries to shove their cock in it?
B85 d_d
86 lemme see dat booty wurk
87 but will it blend?
88 And they said there are no geniuses at this time.
89 | for one welcome our new roboass overlords
i had to ask myself if i as a member of this race was ready for that.
20 i8#39:m not sure.

1&#39;m just not sure.
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# COMMENT
91 ...With a bit of luck, his life was ruined forever. Always thinking just behind some narrow door in all of his favorite universities, men in black long-
sleeve shirts are getting incredible kicks from things he&#39;!l never know.
92 dat ass
93 Huh?
9 Icllolol
95 BloChA w40
96 These dudes made an ass that beats like a heart.
|, for one, don8#39;t beat my ass in time to my heart. This is bizarre. Not sure how this contributes to the future of robotics, but it8#39;s certainly
97 interesting. Not sure anyone will ever register an emotional response from this aside from &quot;What the fuck, why is there an ass on your
table?&quot;, though.
98 Yup, no doubt about it. Japan will have the first fully functional sex robot. facepalm
9 ladies and gents : the fart machine !
100 did he fuck THAT?
101 Assoteric
102 WHY?
103 What do | have to be mad about? 18#39;m not even a woman.
104 it farts?
105 DAT ASS!
106 If you switch to another tab, you can pretend it8#39;s some weird electro track...
107 That is the noisiest robot ass 18#39;ve ever seen.
108 Has anyone named it the Ro-butt yet?
109 an | the only one who thinks that they8#39;re going to use this for some sort of sex toy?
110 Wif
11 no, no you are not
112 Youtube censors nudity yet allows this perversion?
i Japan, we need to talk. | know you8#39;ve always had a few issues, and we8#39;ve been very tolerant of them, but this shit really is going too far.
114 please. give the porn industry maybe a year. this has them written alllllll over it.
15 USA invents robots -&gt; their violent tendencies leads to some kind of sci-fi apocalypse
Japan invents robots -8gt; animated blowup dolls
116 WTF JAPAN !
17 needs more giant tentacles
118 Behold! The Fleshlight of the next generation!
119 | am disappoint by the lack of fart sounds
120 this is going to a perve&#39;s bff
121
Now, correct me if I8&#39;m wrong, but if 184#39;ve been following the news correctly, Obama is fighting for my right to marry this robot ass, right?
122 For Science!
123 WTF?
124 dat ass
125 its good to know science is delving into new fields of ass robotics. Totally useful for our boys overseas who get their ass blown off.
126 Huh?
127 You haven&#39:t seen many then...
128 creep
129 When your hired to be a &quot;Robot ass slapper&quot; do you add it to your resume! High school drop outs please Note how the airbag works ,
becuase you might end up a sex robot repairman!
130 Bite my shiny metal as-oh. Bite my rubbery humancid ass!
131 Of course the robot ass was invented by a Japanese guy. Why am | not surprised?
132 The new &quot;uncanny valley&quot;.
133 Is he sniffing at 2:55 ?
At first | was sitting here trying to come up with some logical reasoning for this thing&#39;s existence | thought of several potential answers came
most of them plausible.
134
Then | saw him caressing the butt and | burst out laughing.
Truly the joke of the fact that this exists is reason enough for it8#39;s existence.
135 Sez you.
136 When do people start fucking it?
137 People in japan express their emotions through their ass? IT ALL STARTS MAKING SENSE NOW
138 Ty ]
139 Sa basically you are telling as... thats a pretty emotional piece of ass?
140 Finally, we have reached the pinnacle of technological advancement. There8#39;s nowhere to go now. We have reached our apex.
141 Ithey need 2 do a latin booty and 2:28 hey this is for perv and sick of mid ppl wht u guy are promoting
142 Underwear bomber
143 Maybe in a year are 2 we will be see a complete body
144 Don&#39;t be rude this piece of ass has feeling!
145 i cant watch this. thats a male robots naked ass
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# COMMENT
146 The emotion evoked by looking at this thing was &quot;What the fuck? Ew.&quot;
147 Hahaha ths is NOT how my ass moves
148 My butt cheeks always make the same noise
149 &quot;buttox humanoid that represents emotions with visual and tactual transformation of the muscles&quot; haha 18#39;m fucking

dying here.
150 Best. Youtube. Comment. Ever.
151 AND COMING....ROBOT FART!
152 What the fuck am | doing with my life?
153 no fart function???
154 | have the Chuck Norris Version of this on my Channel.
155 CAN YA FUCKIT?
156 wif
157 good god why?
158 One step closer to terminators?
159 ...thanks zone | needed this.
160 they will use such asses in robotic gfs :D
161 Only in Japan..
162 Why
163 OVER 20 POUNDS OF PUSSY AND ASS: Skynet edition.
164 Of course Japan would make an interactive butt
165 1, for one, welcome our new buttocks overlords.
166 inb4datass
167 Why this demo involves him slapping it? So weird.
168  Fleshlight 2.0?
169 ... Why?
170 The creators definitely fucked it...
171 1&#39;m rock hard right now.
172 Was | the only one that was expecting some penetration?
173 secret butt fun
174 | was going to say a joke, butt fuck it.
175 Reminds me of my therapists, physio and massage!!! They keep me able to do all these neat things.
176 Don8#39;t know how all you commenters swing, but that looks like a man&#39;s ass to me.
177 ANOSAa.........
178 1&#39;m that weird part of the weird part of youtube again
179 Yes you are.
180 MOOOMMMM.... 1&#39;m in the weird part of Youtube again.
181 3:16
182 Does it come with a remote &quot;fartdquot; control?
183  Me gusta..
184 someone actualy made an ass robot
185 Somecne get this guy a real ass to fondle.
186 Mechanical butt. This is why we DON&#39;T have nice things.
187 maybe shitri
188 we are one step closer to robocop
189 Japan-producing 78% of the worlds weird shit since 1952 !
190 8quot;HEY INSTEAD OF HAVING LIKE A FACE TO SHOW EMOTIONS, HOW ABOUT AN ASS?7&quot; &quot;YEEEAAHH! WHAT A
GREAT IDEAll&quot;
191 that guy is touching it waaay too passionately,i felt awkward
192 Yes but... can it love?
193 will it blend? that is the guestion
194 that8#39;s super creepy! molesting a robot :|
195 does ass move in this way?
196 Japan is the source of the weirdest shit in the world, seriously.
197 1:53 | think it farted.
Wind ass. 555+
198 i want to know about controling by sound.
bang bang doom doom doom.
109 If someoned#39;s butt started making those noises, 1&#39;d be very concerned... While 18#39;m running away as fast as | freaking
can.
200 What the fuck did | just watch?
201 | love science
202 What the fuck, Japan. Just. What the fuck. xD
No description available.
203
That&#39;s for fucking sure.
204 Okay what?
205 laughed my ass off xdd
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# COMMENT

206 Oh, they8#39;re Japanese. Suddenly this makes a lot more sense. Kind of.
207 but can it fart?
208 3:18 LOL BITCH SLAP :D
Atheists 1
209 Christians 0
210 How do people get funding for this? What do they tell their prospective funders?
211 nice high school joke
212 What the actual fuck?
213 fuckin scientists
214 My opinion of the Human species has once again taken a serious nosedive.
215 The question is......will it blend?
2186 O-shiril!
217 MNow put a fleshlight in there.
218 What the fuck did | just watch?
219 %o%o % %% %Yo Yo %o %o %o % %o %o % %o %o %o % % %o % Yo% Yo Yo %o Yo
220 can japan just hurry up and get laid already!?
221 Mechanical Buttocks.
222 | just have one question: Why?
223 Shiri needs some liposuction big time
224 @2:22 Oh yeah. slap that ass...

225 Dat ass
226 What the fuck Japan?7?
227 .... my first thought was &quot,OMG is it going to fart?&quot;

228 Japan, seriously, wif,
229 SHIRI + Fleshlight. you know where this is going ;)
230 mann, japanesse?? whats wrong with you?
23 | feel dirty watching this shit...
232 Thats a pretty noisy butt.
233 Mow make a women&8#39;s butt....... 3
234 i think im un the wierd part of youtube O.0
Ok, | watched this because when | saw a thumbnail icon of a dismembered robo-ass | couldn8#39;t NOT watch it just to see what
235 the hell it was.

MNow, having watched it... what the flying fuck did | just watch? This has got to be at least a few dozen kinds of creepy.
236 well this in particular is not for sexual pleasure but if they put a hole or a dildo on it i guess yes
237 that ass
238 The new Boong-Ga Boong-Ga interface.
239 How the hell | end up in this page?
240 That&#38;s Siri from Apple!
241 Shake that moneymaker Shiri, shake it!
242 Wait, wut?
243 can you tap it?
244 | wass think the same thing hahaha
245 they said they still don&#39;t know exactly what else this will be used for. beyond training.

246 dafug?

Keep in mind somebody paid money for that ass...

247 Mo doubt the first android will have a perfect functional ass.
It will lack an Al, legs, hands and won&#39;t be able to move easily.

| believe the breast should be OK too **
248 8#39;Dat Ass
249 And the sex toy industry steals this idea in 3... 2... 1...
250 This brings new meaning to the phrase &guot;youd#39;re such an ass&quot;. Also, notice the artistic manner in which the
8quot;masterdquot; (?) slaps.
251 From 2:44 is hilarious.
Apesar de ser muito estranho e chega tambem a ser muito criativo.... mais qual a finalidade desse projeto, o que esse cara
realmente estava querendo sé da tapa numa bumbum robotico.....
-Emotions 7 MY ASS |
253 -Yes, you&#39;re right
-Huh 7
254 MAKE IT TO THE PORN INDUSTRY PLEASE (| GUESS...)
255 Forever Alone LVL: Japonese...if you know what | mean
256 yeah, but, when can i fuck it?
257 Butt will it blend ?
258 kkkkkkkkkkk

252
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# COMMENT
259 Vai cagar uma bunda de verdade! - .-8#39;
260 pensei que peidavalkkkkkkkkk.
261 there&#39;s no hole? where do i put my penis???
262 que japinha taradokkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
263 a forever alone&#39;s product!
264 does it fart?
265 That&#38;s a mans buttocks because it has no hips.
266 My butt doesn&#39:t move that way....
267 Mo description available? Try no description possible.
268 i love this
| am pleased to know that all robots from this point forward will have perky, firm asses that we can spank when Asimov8#39;s laws
269 are called into question, not to mention the fact that we8#39;re one step closer to those sweet sweet Hookerbots we were promised
back in the &#39:50s. Thanks, SHIRI!
184439;ve played with some butts, but not one of them ever responded that way.
270
Someone got paid for this?
271 BUTT WHY??
272 Excellent! YOU ARE THE FUTURE!
273 l:y buttocks don8#39;t swish all the butt-material within between themselves when 18#39;M happy. Better go see a doctor about
that.
274 Perv8#39; guy touching a robot butt...disturbing
275 Little shameless this Japanese LOL
276 butt gunbot?
277 sick!
278 does it fart?
279 Japan has finally done it, built a robutt.
280 jeeeez
281 Gotta love the guy&#39;s litle mustache and his gentle fondling.
282 Fart actuator available with the Mark Il
283 {ABEMEMEXSMAEES.
284 LOL yeah
285 the most disturbing thing is how this guy is touching this butt .... 2:45 on gets a lil weird
286 looool
287 This made my day :)
288 It totally looks like a sex toy. That dude is enjoying it to much at the end to not be the pervert who plans on putting a hole in it.
289 But why?
It looks like Shiri has....
(=)
290 (+ *)&gt"m-m
("m_m)
a nice shiri...
&quot;hey guys, maybe we should working on a real Al before building its ass, what do you think?&guot;
291 &quot;....&quot;
&quotnaaaah. let&#39;s build the ass.&quot;
292 dat ass 8E
293 siris ass is called shiri
294 Ok great y don&#39;t you put those skills to making a walking and talking robot eh anyone with me Thumbs up anyone
295 Now make it poop
206 and sex shops are about to get one more expensive product...
good for them
297 i can fap to this...... i mean whaaaaaaaaattttt?!
298 | dond#39;t get it, is it a sex toy?
299 Da fuck did i just see...
300 Oh my God, 1&#39;m in this part of youtube again...
301 | don&#39;t even...
302 ...the fuck...
303 the main question is : CAN IT FARTS YES OR NO?
304 if he were gay he wouldnd#39;t be wasting his time with an ass without a cock or butt whole. | think he8#39;s just into butts.
305 dat azz
306 can you 'k it?
307 Out of all the weird things to come out of Japan, | think this is both one of the weirdest and most hilarious.
308 prototype Yuria 100!
309 How does this have any dislikes? It&#39;s absolutely hilarious. 2:15 for the good stuff.
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# COMMENT
310 Hahahahaha, ¢ Why? is the correct question.
311 Cool....but...Will it blend??
312 ok, thats enough! 1&#39;m leaving this world!
313 PHAWwWwWWWWW
314 Fr=A<wIh!
315 Mext project will be call &quot;Chinpoko&quot;
316 Ok. Again, how this will help humanity?
&quot;An Attempt to approach the creation of sensitive and sublte expression by a humanoid robot using organic constructs&quot;
317
And here | thought it was all about the Sex Robots.
318 Yeah, the future is coming!
319 The hell i just watched?? -____ -
320 KTO OT CTACA MATNEL B XXOMy!
321 | dont understand..........
322 APMWA CTACA!
323 {@Nimbus12 A HMXepa He NoOHUMA..........
324 The anatomy of Butthurt)
325 A gonxeH coBatek naney B &#39,&#39,POBOXONY &#39,;8#39;!
326 Oit mama, poam meHs obpaTHo, WA yMpy OT cMexa axaxaxaxaxaxaxaxxaxaxaxxaxax
397 FPOHMAEFRTE e 20 Y, AEHFCHFEGHZBERAL TV OO TREVALEL., BRALTLVAEEEYH/ DTS2
T4 VI DEBEIZTELALN,
328 ...interesting.
329 TepMUHATOP...HAYANo.
330 Cnacu6o,nogpounn!
KEY| Wwpe!
intriguing..
332 but highly disturbing..
333 nontoBomy Bce CUAAT, CMOTPAT BUOEO 1 NOBTOPSIOT ABMXKEHMA BCNEL,. UMW A OAUH TaKon?
334 CerogHa s yadan, yto SHIRI ato Anoxckoe cnoeo - &quot;sagsuuaéguot;...
335 KuGopru yxe He 3a ropamu
336 ULIMATE BLOOD FACEPALM
HO-NAL
HO-NA
337 Ho-nan!
B-obwem s eé nobnio!!!
338 310 camoe nanoTckoe uaobpeTeHue U3 Bcex YTo A Koraa nubo eupen!!!
338 wif)
340 Should be done this with boobs !
kLY now KISS!
342 a oHa ymeeT nepaets ?
343 RIWTHL—rha—LT Fmng
344 oauH sonpoc-HAXYA!?
345 B AeHb, koraa coGpate nopHopoboTa cTaHeT Npolle, YeM CKNeMTb HACTOALLYI0 TENKY, YenoBe4ecTsy HaCcTAHeT KoHeL...
346 MUSTHAVE!!Immm
347 fFATTYLTAD?RLEE &, COORKEDRIZELM SR,
348 caMmoe Ha4ano
249 SO LY ESELTS<ASATTN?
HLLESHEELES . -
350 ans vero?
351 3TO e ANOHLLI, TYT HE HAA0 UCKATL NOTUKY)
352 English?
353 Forever Alone LvL: Asian.......
354 He sagymaiite nucate &quot;A 6k Bayn!&quot; unu &quot;Cnacnbo,nogpounn.&quot;! Kona ovesnaHa He eHckas - GopM HeT.XoT
A,A No-MOEMY yXe ono3fan ¢ 3Tum cooblueHuem...
355 —{'v )=
356 wona- To myxuukas!! a-s-giill, Toeapuium npodreccopa)
357 just imagine fuck that with vibration mode in Iv 10
358 MonawnénatensHLIA TPeHaxep
359 asTop poboxonel snoHew (nayHdeiic)
360 eubpartop 80 Ivi
361 ANOHUbLI-TAKAG AMNOHLUBI, X HE UIMEHWT HW HABOAHEHWUE, HU LlyHaMK
362 AHAHAHAHAHAHAHAHA!
363 AMNOHMUA-CTPaHa M3BpaLLEHWA
364 The US created Siri, while Japan made SHIRI. (/O )J/\v7
And the UEC is a national university, so the money for this project comes mainly from the government, isn&#39;t it?
365 O, gaaaa !!! Mornage MeHA - A Bea TeoA !N =)))))
366 Mornu Bkl M NOCMMNOTHER XONY cAenaTts
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# COMMENT
367 AnoHusl naoBpenu pobowony kak BapaBau!!!l!
CekpeT oTKpbIT
368 MHe cTpawHo...
369 ecnu aTta xepHs ebabenbHa, To ABKynun
370 AnoHUBI...TAKWe ANOHLI...
37 Ah je pensais que c&#39;était enculable c&#39;est nul en fait...
372 a gynna To Hert...
373 euwe bonee navoTckoe wlobpeTeHue - AT HAHOYHUTA3, M30BpPETEHHBIA TEMM Xe ANoHLUAMK (NpU4YeM OHW 33 3TO NPEMUIO KaKylo TO H
AY4HYI0 NONY4unK)
374 Cronkoeo?
375 1:04 vo 3a... 777
376 Sounds flatulent ...
Why?
377 Warum?
MNaze?
Pochemu?
378 ot cracal
379 MHe KEKETCS, MW A OAMH NLITANCA NOBTOPMTE BCE 3T OBMMEHWA CBOEWR 3agHULER ToKeT...
380 Hy nodemy xona 10?7
381 This is Xopoweo
382  why the people make that
383 WTF? AnoHus Takas ANoHUA, Yemy TyT yaMBNATLCA?..
384 BoT Bbl roBopuTe diyy A3 3TO MOONA.A 3TH ANOHLLI NONYYAKT MANNUOHLI U aNNOAUCMEHTLI 33 3TO BENUKDe W3obpeTeHue.
385 2:36 cMoTpWTe Kak oH eé nackaet? M)t
386 TOBAPULLW, 3TO NU3AeU.
387 ACHO, cekc poBoTy yxe wona caenaHa. ckopo 1 Beé octansHoe GyneT)
Netalowmin camoHaBoAALLMACA “WneH AaBHo uaoBpenu 1 ucnbiTanu, npaeaa He coscem yaadHo (search &quot;Kasparov vs Fly
Fallos&quot;).
388  Teneps BoT KONy cAenand.
A MOTOM U3 BCETO ATOr0 NonyuuTca poboT-axTyHr. Xaute,
389 Odd compliment.
390 its fucking shit
301 EXPRESSING THOSE EMOTIONS
392 But...theyre buttocks.....wouldnt a face have been more appropriate? or is a disembodied head winking at you on a desk just a tad
too creepy?
393 buttbot
394 U TALKN&#39; SHIT TO ME SHIRI?!?
395 TECHNOLOGY HAS REACHED NEW HEIGHTS NEVER BEFORE THOUGHT POSSIBLE.
396 | didn&#39;t know they were remaking the first Terminator movie.
397 Dat ass?
398 y 292 yenoeek baTxépr.
399 MeHA obypeBanT COBCEM HE CMYTHLIE COMHEHMA, YTO pa3paboT4MKkk AymMand COBGEM HE O MAacCaMWCTax W Bpaqax...
400 A
401 EFEXRECE?
402 LUMPM-LLIMPK Hony Thipi!
403 310 xona POBOKONA!
404 MHe KaKeTCA WNKM YyBaK Ha BMAEO BNIOGNEH B KoNy?
KyOa KaTMTCA Yenoee4ecTeo...
405 IMOLIMM Ha 3aAHMUET 03 A HW pa3y B WW3HW He Bugena, 4Tobel y Nioaed Tak wona apoxana.
BONPOC: Ha YTo NoAN YBUBAIOT BpeMs 1 AeHLrn??77?
406 nie widze jeszcze zadnego komentarza w stylu ruchatbym ;D cud ! :D
407 Kak B &quot;TaiHe TpeThei nnaveTu&quot;: 3to MHaukaTop, OH BCE NOHUMAET. HO HE MOBOPWT. OH TOMLKO LUEBENWUT XMOMOM
408 MHE NPOTMBHO CMOTPETL Kak OH nackaeT ee ceoumu pykamu!ll! (@__ @)
409 B006We-TO AaHHbIi# poBOT-XoNa M3oBpaxaeT YeNoBEYECKME IMOLMM B UeNom (cMex 1 T.4.), a He To, kak cebA BeaeT Xona Yenoseka
B TEX WNIA MHBIX CUTYaLMAX.
410 They have to do the robot in the form of the penis to complete the sensation!
Mm octanock caenate poboTa B BUAE YNeHa, ANA NONHOTE! OLWYLEHKA!
411 BEATEMN21=
412 TSR/ AF Gamp, ALA AT H EGTHLE Y EIHRESLE...
413 Tak BOT KaK BeIMAAWT HacToAwans nona ! a A To ayman ...
414 0o
415 You are doing it wrong...
416 ChoT, BOBRELR?
417 Shiri: siri8#39;s ass.
418 Oh cmon!!!Madness...
419 wow ..the world really needs this!! ... i think he should get a nobel or something
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420 | don&#39t get it.
421 @2:59 spanking
422 Sorry for my bad english ;)
423 Aw God! | feel like 18#39;m watching some kind of sick porn! ._o
424 made in japan?
425 That farts!!
426 SLAP DAT ASS
BREEATHR
427 sERitERL
v=J_R7fgo0FLc
428 Squotalso can detect the user&#39;s touch, stroke and slap&quot; Imao!
429 Arge-To AeTK ronoAaioT, a TyT... ona. Kakoe BeccMbicnexHoe uaobpeteHue, ewé Bsl NyNbCUPYIOLWMWA NEHWUC M BarMHy aobpenu - n
OnMbIA nuneLy
430 oh Japan, you are weird
431 here comes the vsause
432 what kind of butt pulses like that or has one side get bigger than the other?!?
433 [a Tak To ecTs ywe Takve wWryki !, 00000 ;)
434 Dat ass XD
435 i have the wierdest boner...
436 Do these come in boobs?
437 but WHY an ass?
438 (rwr)dRGSRER~ORE. .
439 1&#39;m actually reminded of a video on America&#39;s Funniest Home Videos, when Bob Saget was hosting.
440 Me Gusta.
441 | don&#39;t have to say it, youd#39;re already thinking it.
442 8quot;express emotions&quot; by which i assume they mean &quot;stimulate penis&quot;
443 This project does not have 2 main points. It only has one, and you all know that they tried it already.
444 Let8#39;s just all admit this is going to lead to sex robots.
445 Mmmm.. my future wife to be. Can i have one which actually likes whipping?
446 the guy who made this is fucked!
447 what a freak
448 Be still my beating fart...
449 My guess is that every dislike comes from a real ass who knows they8#39;re going to be replaced when this goes worldwide.
We have a flying car.
450  More like a helicopter + mini car.
The price is around a lamborghini Aventador and it is set to release at 2013
451 You just revived the strangest compliment | have EVER seen. In the strangest place too.
452 My only question is, can | put my penis in it?
453 OHM Tam yTo oBhonbaHbie?
454 | was going to joke about this, butt fuck it.
455 this is a grate way to communicate with assholes!
456 COMRELFFFITLIONERTEL LW
457 | see what you did there!
458 i have a bad news for you...
It is man&#39;s ass!
459 A rge ebanyToie KoMMeHTbl TMNo: &quot;KTo ot Craca - naneu esepx!&quot;
460 Ass massage FTW :)
2:34
461 :Forever Alone:
462 NU3aaeL, Hy 1 XyiTa
463 WHY THE FUCK WOULD ANYBODY EVER BOTHER MAKING THIS?
464 Ha 2:30 MuHyTe HauMHaeTCR Nonubii nuageuy!!!
465 FEMNES EMLeBLARE
HEUDEFSITFNIBCEINEEGAL L
HEChEE2 Db !
466 BOLIGTrVIZRADEBA!
ZHBEOEROMRERRLTET
467 BABABALECHhIZ.
FLHFEFESA
468 chiE7oz
469 OMG!
470 370 TOMHO HE CEKC MrpywwKa?
WHRETICRELTHAEDL 3N, BRETHALTHLL
47 {EE. Mun-YETiYTH0n?

FOHREBHUE-TE, BUICHBOGVDEFRLEEL.
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472 Dumb as fuck.
473 Haaa??
474 1&#39;m trueborn Japanese though | cand#39;t get this....the only thing | can say is Dentsuu univ. is consisted of only men..
475 AELBASILELL. KEELEVOOBRLRGERASNAEISTERIFOHLALLON
BAZE L =HREDNVH< DI, Lo2ORRTHNBEFORAELE (T0) EELZOEMD !
476 Dat ass.
477 We proud, because this is not understood from world.
478 Well, kiss my shiny metal ass!
a0v7AMR
Egg of Columbus
479 Huevo de Colén
CEuf de Colomb
Ei des Kolumbus
Uovo di Colombo
480 Holy shit that is the hottest fucking thing 18#39;ve ever seen in my life.
481 What if | like it and | want to put a ring on it?
482 "M
483 This is fucking stupid.
484 SURPRISE BUTTSECKS!
1&#39;m confident that the inventor will be sued by Apple, because | guess this device must be inspired by a functionality included in
485 iPhone. We Japanese call this part of body &quot;siri&quot;.
Siri in iPhone allows us to communicate with the device, but this device allows us to communicate with siri. This is the
Squotreversal&quot; idea,
486 Mah, the inventor will be sued by Apple because the thing looks like Steve Jobs.
487 Butt is it Art?
488 BEOEMILR L) —XEBEEARH
489 ...50 it&#39;s an aftermarket interface device based on a translation-related pun? Because that&#39;s the sanest interpretation |
can come up with, here.
CHIZERERLEYMHILTHSHNORGIEHBEZATL,
BERRLT7LFOA FOBRFRERELCEOMBOGABES AL E, BREFN YL TLORTHAVWELDE, FAIE
400 HFELOFEISHAESDS,
EFOEBHIEROBEHOHAERNBETAE L.
ELEM?w
491 why is this even needed
492 AFHonanmmmmm
493 It looks like someone is farting &gt;_&gt;
494 UK YTEHEEI—FET! (NFIAF)
495 HHEH - - -
496 mAOR
497  FhEFEIH
498 BAT= ...
499 ChiZER (M BER) TIEGEWL ! L Ay (W FRB-) 21000
500 Kro ot Craca! Maney Beepx!
501 BAMDELLY . - -
502 Xxaxaxaxaax AATbKa nanaer Kony Xexaxxaxaxaxxaxaaaxa
503 EREICHEEFSAEBRMNAIAEEL!
504 lohwut
BRE -2 {YAREME > TS EEMULMV-5.
HLHOLTL2HOFAYLPRAD - - - 7
505 LR TBERTH:.
FLESYSEYLDEDT A VEs & ! !
HEZHBEACEROEMN B2 LMHEATS - - -
506 KTO OT cTaca naneu esepx
507 But can she cook?
508 But why
Maybe, this ass is not the goal.
509 | think that more complex organ will be created future.
One of the strange place of Japan will be forced to express the progress.
KpEL L, FAL, ZEO2L Y THE-=A LR ?
si0 CHBRIZE>Beofw
ZoaRy FELEBIELT. RXFORy FEATES &7
WAHELEE2TLRIE, L2OBMADABIZELSORY FATELEL,
511 Penis goes whera?
512 This is probably the only time in history where anyone will be able to stroke robotic butt for completely scientific reasons.
513 wut.
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514 shiri, like siri, but... shiri...!
515 does ur butt really do that? cuz whenever im happy im pretty sure my buttcheeks dont flex one at a time. &#39;.8#39;
516 gidin biraz kizlarla ilgilenin nesliniz tikenecek
517 man the government needs to do important shit wit our tax money not make robot ass&#39;s
518 Witf
519 you know what you are absolutely right i respect that foreal, thank you
520 MHEE!'UTLHAFAF) TH&!
521 3ATO HOPMAIN
522 lol ::applauds::
523 why? why an ass?
524 So....1&#39;m supposed to understand an communicate with an ass?
525 what8#39;s the point? | feel like 18#39;m missing something
526 Yall got wayyyyyy!ll1lIl! Too much time on your hands... thats stupid
527 Not much different then daily life.
528 You do realize that pmgruhn basically just described communism, right?
| truly don&#39:t get it.
Sure we need to figure out how to accurately emulate muscles, but an ass? Really?
529 Has anyone ever looked at an ass long enough to tell that it&#39;s reacting to emotions?

No one?
Okay.
530 yes
531 Sigh.
532 why someone would give money to make this? just a waste of time!
533  Me too.

534 ABUTT WITH EMOTIONS?! WHY?! WHY A BUTT?!...I think that it might be used for something else, if it&#39;s a butt...

535 didney worl

536 8quot;No description available&quot; pretty much sums it up.

&quot;This project has two main point,

we totally forgot what the fuck they were.&quot;

538 | thought whether to have been the every day of Mexico.

539 what8#39;s wrong with you Japan 7

540 What the hell is up with the way he spanks it and caresses it at 2:27 | would hate to see what this guy does with this thing when
nobody is watching.

541 (Cnenan naney sepx)Kak rosoput Ctac: 3TO POBOXOMA!

537

a fake butt.
4
542 why
a fake butt.
543
why

544 thumbs up if you came from vsauce2 for some weirdness!
545 Okay, so we got the Fleshlight and the SHIRI. When does some Japanese genius put them together and make me a sex robot?

546 The Japanese never fail to surprise me...
547 This is just one of the many test they do for the future sex androids.
548 why don8#39;t you focus on making giant robots instead of pointless shit japan
549 only on the Japanese scientists might expect such a...
550 that ass
551 at least your country has awesome spelling skills!
552 FAIL
553 it&#39;s a male buttocks. those of you who got boners might wanna think about this fact.
554 Well thats got to be up in the top 10 of gayest things ever ...
ChiF—HHEERICTERZL,
& BiEnovrki A RAQ—EOETF EHNIL.
555 HEFESTLTL.HETEOMNHRTLA.

REOBREFIIFRRA-ATT-FoboA FEFREICPKORBEMYT 4004 LG LIETwAT.
&quot;no description available&quot;
YOUS#39,RE DAMN RIGHT
557 Right.
558 | doné#39;t want to talk about it...
559 whaaaaaaaaaaaaaat
560 okay. What is the FUCKING point, of making this?!7!7!7!
561 YE 3A XYAHA
If | got a nameless generic overly sexual and cheezy gangster compliment on a youtube video about a robotic ass that feels
562 emotion. | can see how you would feel that way.
May your comment response history improve!
563 978K views! 18#39;m heading for the big 6 zeros. Yeah baby!

556
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# COMMENT
actually the country where you8#39;re from is totally irrelevant, as my joke was solely referring to your more than poor spelling

564 skills. but as can be seen from your reaction, your spelling skills seem the least of your problems. btw: my favorite comment you
wrote was about the ipad: &gquot;iPhone owns, | mean seriously why people need? such a huge ass iphone?&quot; if were meant
ironic, it would be awesome. but hey... nevermind.

565 ROBOTICS WILL NEVER BE THE SAME

566 aint no hole lol. plus its flat:/

567 Why so awesome, random YouTube user?

568 vsauce brought me here :)

569 but can it shit?

570 ebHyTbie Anowm!!!

571 | don&#39;t quite know
| guess its like gambling, commenting on videos of bizarre things like this.

572 somebody clearly has been denied any chance of some anal action at home

573 The start of The Buttlerian Jihad XD XD

574 i&#39;m in that weird part of youtube again

575 Agreed.

576 Tbuﬂox.

577 god damnit japan

578  What the fudge did | just watch?

579 i8#39;m 27 and what is this
Why....

580  Besides the obvious.

O_o

581 Gambling that forces you to listen to a butt make heartbeat noises every time you check your inbox, replying to some youtuber who
replied to some comment you made a really long time ago.

582 3ppaecteyi, Xona, Hoewlid Moa!

583 Sospecho gue si los electrodomésticos hablaran, en Japén se quejarian de abuso sexual.

584 WHAT DAFUUUUUQ IS DATT SERIOUSLY!!

585 it does respond, but the response is really late....lol

586 fapin video?

587 LoL

588 Alright!.. 1&#39;m in that weird part of youtube again.

Bquot;i&#39;m referring to YOU ARE more than poor skills&guot;

sounds a bit odd don&#39;t you think? so let&#39;s do it the proper way again:
Bquot;i&#39;m referring to YOUR more than poor skills&quot;

hint: &quot;YOUSB#39;RE&quot; is short for &gquot;YOU ARE&quot;

588 | think it&#39:s ok for you to blush now, stand in the corner and wear your dunce-cap!
epic skillz, bro... hahal
P.S.: you really can&#39;t &quot;fuck a dildo up the assdquot; go ask your teacher for correct phrasing and word choice. keep
exercising!

590 How did | get here?

591 | don&#39;t see this D:

592 Youd#39;re cruel dude.

593 Shiri, remind me to call my girlfriend when | leave work.

594 | don&#39;t think the word &quot;emotions&quot; means what they think it does.

595 | thought that at least the British and German can enjoy this kind of project. But | might be wrong. Is this only in Japan?

596 Japan, on the forefront and the backside of robotics.

597 WTF1?17

598 Arriba si estas aca por T!

i don&#39;t quite get why youd#39;re quoting my full comment only to spice it with more of your bad fantasy english. what does
8quot;this isnd#39;t school too&quot; mean? since youd#39;re not stating anything else that is not school, why use the word
Squottoo&guot;?

599 it&#39;s &quot;your skills&quot; and not &gquot;yous#39;re skillsdquot;. itd#39;s sometimes a good habit to realize when youd#39;re
wrong a refrain from senseless shouting. but it seems that is the main thing you do on the internet... a little google search shows
that on an epic scale...
time to mute.

600 beautiful... just beautiful! so far my favorite comment of yours. i like &quot;keep copy of my words&quot;, the &quot;And&quot; after
a period (.) sign, the concept of a &quot;gay mind&quot;... i like &#39;em all.

601 Pretty much the worst video to have an extended youtube conversation on, | must admit, butt your being equally cruel ass well!

602 | know, though it&#38;s only a matter of time until someone butts in on our conversation. Butt hopefully well be able to slap it in the

right direction.
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| have as same perception as yours, butt | think...
*One of most excited people are Russian, as you can infer from lots of Cyrillic comments.
603 *| think German already started making similar but powerful robobutt.
*I think some British already owns similar thing.
*1&#39;m a Japanese.
604 Frankly, | think | am the ass who butted in. &gt;..&lt;
605 adureTs
606 Well that was weird
607 guess what, it&#39;s the wierd part of youtube again.
608 Thank you for your reply. Well, | got it. There is always better somecne.
609 dat ass
610 But wut?
611 we all know what their real intentions are. they should stop trying to explain it over emotions and shit.
612 WTF
613 Gentlemen, | present Kardashian v 1.0.
614 lol, exactly 27 likes xD
615 HEoTHas, ETFLLE
616 This is why aliens searching the universe for intelligent life will skip Earth and keep going.
617 BIEromd(-w- )
618 Guy version of a vibrator?
619 Oh Japan...
620 i8#39,d hit that
621 F—-EERH
622 &#39;No description available.&#39;
623 | think someone already beat you to it. It isn&#39;t prefty, but it does exist. Just google Roxxxy, you should find info on a sex robot, it
even speaks to you too!
624 Nobuhira Takahashi did it again!
625 Okay, but will it blend?
626 | was walking through the halls and someone touched my butt, i dropped everything and started moving each cheek one at a time
for a few seconds to show my happiness.
627 Anyone else start flexing their glutes with SHIRI?
628 gotta go pee pee
629 1&#39;m kind of scared that this thing is gonna come and kill me in my sleep
630 so where&#39;s the hole?
631 Put some legs on that thing, and youd#39;ve got Assy McGee.
632 Honestly, this is just fucking stupid.
633 WHAT THE FUCCK?
634 ROBOT BUTTS
635 What the fuck is this even for?
636 For fucking.
637 | think it&#39;s butt-tastic!
638 wat
639 GOD FUCKING DAMNIT, ED
640 why they didnt show the &quot;my body is ready&quot; emotion?
641 SHIRI? MORE LIKE SHITTY AMIRITE? **BA DUM TSS§™*
HOW THE FUCK DID | GET HERE??777
642
| don&#39;t want an ass, but, | will take a silicon vagina. 18#39;!l throw my wife the fuck out.
643 You were listening instructions from Apple8#39;s Siri.
1. Open up new tab
g44 2 Gotoyoutube
3. /watch?v=XpqqjU7u5Yc
4. Enjoy :D
Spanking and stroking. If Shiri could talk, | bed she&#39:d proclaim &guot;Why are you always so hot and cold, Jerryl?&quot;
645
On another note, ass-emotions?
Dirty little secrets, | understand, but would they have a ridiculous quivering-butt-robot?
646 | just feel embarased that with all our technological advancements we&#39;re building quivering-butt-robots. Not mecha-suits, not
space-elevators. Just quivering-butt-robots. And still no flying cars! Beyond 2000 lied to me “sulks”
647 HAHAHA why convey emotions with an ass? Someone is either fucking with us or this is 100% serious.
648 No description possible...
649 Japan is always pushing the boundaries and breaking the limits of technology, science, and wifuckery
650 Let&#39;s not put all our focus into developing walking-talking robots. First we&#39;Il develop a nice butt to squeeze ready for them
when they get here. How would we keep them from overthrowing us if we can8#39;t give them a good spanking?
651 WHAT THE FUUUUCK
652 Universally Awkward!!
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653 Why?
654 Japan is trolling the world again. They can&#39;t have an army, so they8#39;re using psychological warfare
655 You don&#39;t want to see when it gets sad...
656 does it fart as well7hahahaha
657 who&#39;s ass is vibrating??77?
658 wonder where you can get one... :I
659 okay who else came here from encyclopedia dramatica?
660 | was just thinking the same....otherwise is pretty useless! :)
661 That, and Jersey Shore.
662 dat ass
663 | know its kinda hard to swallow for someone from your culture, but there are nations that dont want to have an army
664 loly fuckin shit.
665 omg
666 Way to take something out of context. Everything must devolve into American Hate on youtube comments.
667 What if you put a finger inside the butthole xD!71?!
668 The greatest sex toy ever invented.
669 oo
670 LOL
671 Right! And there are children that don&#39;t want to have parents. And some people don&#39;t wanna have nails and bones.
1t&#39;s up to them completely.
672 gay
673 They can&#39;t have an army dipshit.
674 The..... fuck....? (Say it slowly...)
675 Just looks odd seeing a guy play with a rubber butt,
676  oooooooch O_O myyyyy * *god (/B_8)/ =2-1—L
As seen on AOTS...
677 Nope, that&#39;s not weird... not weird at all...
Just Japan being Japan...
678 i have the weirdest boner...
679 pero que puta mierda? (WTF?)
680  Tu vienes de Salvador Raya? :$
681 Try this game, fun for...well maybe not all the family.
Whenever a piece of text comes up in this video, just say out loud: &quot;Yes, but why is it an arse??&quot;
682 contracts...
683 Mo van a faltar los pendejos con falta de atencion gque digan que vienen por duxativa, dejen de mamar. Vean el video y punto.
684 Ejercito de Duxativa :D
685 ejersito de del pajero de duxa
686 Es... por que no decirlo... traseristicamente inquietante... bienvenidos al culo del misterio
687 inches cochinadas
688 ejercito culon de shiri ! duxativa
689  que tortazo le mete al final xDDD
690 ejercito pajero de duxajjjjiiiii
691 ULTRA GAAAYYYYIIII
692 ahuevo
693 QUE SHIRI
694 xd quiro hacerlo con shiri *.*
695 DA FAQ?
696 Maldito duxa de donde sakas estas noticias xD
697 porque es genial :D
698 :0 wif cada vez pienso q los chinos con esas ideas q tienen van a destruir el mundo :D
699 pajeros DUXAII! FA'P
700 Son japoneses -
701 Dat Ass
702 yo solo pienso que son unos PAJEROS xD
703 2:28 spank time
704 ajjaajaj que estupidez . Tenia que ser japones .
705 wajajajaj q arrecho el tipo!
706 2:36 loh potoh, loh potoh, siempre loh potoh...
707 Ahh a que mierda con eso jj DUXA ATACAMOS
708 awebo
709 Chiri cule hejaponés.
710 DUXA, el primer hombre en comprar shiri xD
744 solo una palabra GAY!!!!

por como lo toca para mi es un trolaso porque es un tarsero de hombre xD
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712 | know what you did there -

713 DAFUQ | JUST WATCHED!

714 Asiaticos sfo tarados demais, acho gue eles se excitam até com uma laranja HAHAHAHAHA

715 {Nalgame dios!

716 AKOMA!

77 What the watch did | fuck

718 Sei Muito Bem pra que eles fizeram isso
hahaha

719 Dios k salidos estan los chinos...

720 el nuevo control para la ps3 jajajajajaja
They want to &quot;raise the argument&quot; of what kind of reaction people will get to that robot. Well, let3#39;s politely say

721 something ELSE is gonna raise.
There, | already finished the experiment. Problem solved. | can has university grant nao?

722 una conspiracion japonesa D:

723 Que mierda mas gay y pervertida, es cosa de ver cuando lo cachetea y acaricia D: ... Que enfermo xD

724 THIS IS INSANE
Forever Alone.

25 Level: Asian

726 RATBDrYPRhA

727 ...this isn&#39;t where | parked.

728 Como cofio e llegado aqui! Like si te paso lo mismo!

729 si sefior,el nuevo articulo para que los tios...bueno ya sabeis...xD!

730 yo creo que con esto se gana la vida el tio puajajaja!

731 Aprende a escribir, pervertido.

732 no entiendo una mierda :S

733 Quien va a querer comprar esa cosa?
Es una idea muy rentable... es bien sabido que a los japonenses les dan asco las mujeres y su mas grande deseo es crear mujeres

734 de plastico a las que puedan cogerse (claro que estoy exagerando un poco con el lenguaje... pero es cierto)... Ahora... visto como
lo que es: &guot;un par de bolsas de aire con dispositivos mecénicos de control&quot;, en realidad es una idea increiblemente estd
pida.

735 Yo lo haria para eso no para simular contracciones musculares

736 por favor que raro cuando empieza a tocar el culo......

737 Muchachos :D

738 DAIANAGM BABS PLAYER BARBIE XD

739 Thevioggames

740 Player Barbs Melocoteia

41 To aqui pela live da cagona ou solange do canal TheViogGames

742 Babs me truxe aki

743 WTF?2777777!!

744 Gay Detected

745 WHAT THE FUCK?!?! O.0

746 | knew it!l!l Japan creates robot just for sex!!! Don&#39;t they or you who support feel ashamed?

747 | never thought a video about buttocks could be so boring. Where&#39;s the sax?

T48 1t&#39;s afraid.

749 Of course they can, constitution can be changed fuckface

750 | must admit | dont fully understand your message, but | generaly disagree with anything that starts with words &quot;everything
must&quot;. | also think you shouldnt take things so seriously, when the debate starts with robotic arse

751 | was watching the Mass Effect 3 Extended cut then ended up here.

7592 Under they&#39;re current constitution they can&#39t and they8#39;re culture certainly isn&#39;t the reason they dond#39;t so
confuse your own ignorance for being other than what it is.

753 Constitution represents the will of the people, so it they can have an army, if they really want. Everything | said is true, so | have
shown no ignorance, unlike you, who haven&#39;t mastered english grama enough to be at least understood.

754 LOL

755 Whoa, man. You realize this is a video about a butt robot?

756 fuck off.
Wow....that&#39;s...completely retarded, | mean what were they thinking when they invented this?

757
8quot;Hey you know what the world needs? A robot butt with emotions.&quot;

758 You start bullshit debate by an insult, what do you expect? You brought this on your head yourself, sad fool
No, you insulted me by sayin an insult, the last word of your first comment to be exact, can you even remember what are you

759 saying? Regarding your &quot;stating the facts&quot;, | allready explained to you, why are you wrong and you were not able to
counter my arguments, so read it again several times, until you understand, if it is within your capacity. If you want to stop this
conversation, do it yourself, | am not responding to your commands.

760 ..He touched the butt.
Wow! BUTT-MAN(called"Ketsu-dake Seijin" in Japanese) does really exist!!

761

MrutztE A HMRELEEIF.. (77

140



55

# COMMENT

762 What a “SILLY" item !

763 &quot; english grama&quot;
Perhaps you should pay more visits to school once in a while, your spelling SUCKS BALLS.

764 &quot;l have shown no ignorance, unlike you, who haven&#39;t mastered english grama enough to be at least understood.&quot;

765 Instead of arguing about a robotic plastic butt, you8#39;d better search &quot;les fantastiques aventures d&#39;Athanase&quot; on
youtube and waltch it. It&#39;s freakin funny! (can&#39;t give the link here)

766 is that a but messager?

767  Apple®Siril—#iFf=AfikiE « « Zwww

768 | was talking about this fool not being understood, not criticising spelling imperfection you idiot, learn to think a bit. and | dont claim
MY gramas good, get it? BTW maybe you could correct me when youre so smart
No | won&#39;t, | hate idiots who pick on your grammar, It&#39;s like the last ace in the sleeve of a desperate man who lost an

769  argumentand decides that an ad hominem (attacking the person directly instead of giving him a counterargument) argument is the
best thing to do... Using it would make me a giant hypocrite. And 1&#39;m not English or American, |1&#39;m from Europe and | do
agree that the English language is pure shit, It&#39;s overly complicated and full of 1 million useless words...
And the pronounciation is simply... | have no words for it. | wanted to learn japanese and | noticed it was just as hard as this shit.
Symbols for every word, they&#39;re pronounced differently, none (that | know of) prefixes it&#39;s just too complicated it&#39;s

770 supposed to be a language not an Olympic sport only 0.5% of the humans can master. An universal language would actually have
an useful alphabet. You know how &quot;s&quot;, &gquot;h&quot;, &quot;i&quot;, and &quot;t&quot; are pronounced? good, then
you&#39:d know to pronounce &quot;shit&quot;.
But | wasnt picking on anyones grammar, | was just pointing out that person unability to be understood. If you hate people who do

771 that, maybe you shouldnt do it yourself, unless you hate yourself. | checked accuracy of my comments with my native english
speaking pal and he confirmed what | suspected - your ballsucking remark is a pile of horseshit, i.e. &guot;the last ace in the sleeve
of a desperate man who lost an argument and decides that an ad hominem&guot;, even more pathetic being your first words.

772 Since when do butts pulse?

773 Can it fart?

774 | DON&#39;T UNDERSTAND!!

775 Dont be an ass.

776 This is what our advances in science has given us

777 Is everyone in agreement that Japan needs a new hobby that doesn&#39;t involve creating useless robotics.

778 Let&#39;s see how well Shiri communicate with shotgun...

779 | was going to make a penis joke, but it was too long.

780 WTF! You wasting you time to create this useless butt for to see the muscle! instead to create a beautiful boobies!

781 For some reason | want one.

782 Vagina jokes aren&#39;t funny.
Period.

783 dat ass

784 DAT ASS

785 | was wondering the same thing.

786 Innovative MY ASS!

787 Oh like eating too much fast food and becoming fat and gross as shit 7

788 You need to look around not all fat people are gross (if you believe this you have been brainwashed by the media). Not all fat people
eat a lot of fast food, | am fat but | only eat out maybe once a month. Learn to think for yourself and turn off the tv.
The awful thing is that | didn&#39;t say any of those implications about fat people and fast food. | think that the reason you had that

789 prejudice about my sayings is because soclety is a bitch sometimes and made you a defensive fellow. By the way | don&#39;t watch
TV and &#39;try&#39; to think for myself (thatd#39;s why | hate &guot;fast food society&quot;) so as far as | can see is that if you
hate prejudice then | encourage you to not fight it with prejudice and take back those words. Have a nice day.
All because you didn8#39;t say it first doesn&#39;t mean you have to repeat it. We have a choice each day to be smart or be an

790 idiot you&#39:re an idiot (gave up debating people on the internet because people are stupid). Don&#39:t blame me blame
genetics.
1t&#39;s a shame you used the resource of insulting, for a moment when you told me to turn off the TV | had some faith in the

791 discussion, but now look at you having the arrogance and pride to say people are stupid. So rubbish that | lost interest in this thread,
goodbye and sicerely have a nice day.

792 DAT ROBOT

793 Your existence is stupid, you failed abortion...

794 The butt has been made?? well, that&#39;s the hard part over

795 | dond#39;t get it, what is this thing for? [t8#39;s evidently not a sex toy, so what8#39;s it good for?

796 &quot;No description available.&quot;
Indeed.

797 Yes, protrusion is after all a very human emotion... | feel it all the time...
1. Googles for best Korean films

798 2. Finds film called &quot;Shiri&quot;, noted as the first Hollywoodized Korean film
3. Clicks a review&#39;s trailer link
4. Ends up here

799 | can see how hard to try to make a serious but they failed

800  did anyone clench their ass?

801 0.0

802 iphone?
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803 Hello my name is assbot

804 C"OEE (o £33 ERA, HH07 7
TLFELA. BAEEOBEXETTN,. LWOLAXDTI/ OS—CIERMEATVET.,

805
BROBGZLMIZ. BREZZGESEIZEDYRTREIEE, ESZTEDHTIVNMRY EHA.

806 Who the heck moves one butt cheek a time when they&#39;re happy?

807 So, the real question, what would be the actual purpose of this?

808 18#39;d love to see you all find out its a dudes ass

809 Its hard not to say this butt... DAT ASS

810 Press 8

811 AENEALGRET SHOORBL 0 EIN7
MELGE{ZOa AL MELF = v EhTS%. Robuttlz,

812 Sounds similar to siri

813 | Think what everyone here want8#39;s to know is... Will it blend...?

814 you can always try...

815 1&#39;m proud of you, science.

816 this is kind of disgusting to see how he touches the butt.... Q.0 with that expression on his face...

817 A5 7 =R LEBLNME?

It seems that it aims at |g Nobel Prize.

818 Dat Ass!

819 Forever alone

820 Only one thing | wonder is &quot;how many hole does this robot have&quot;...

821 Antone one else want this for sexual pleasure?

B22 Artificial sex

823 Dond8#39;t butt out of making a fucking joke!

824 Well sex of course

825 Well | don&#39;t know, but | could Fap to it

826 Para que fins isso é usado? Sex shop? 0.08#39;

827 part one of robot girlfriend complete!!l

828 dat ass

829 quanta utilidade aushauhsuha

830 is there a role?

831 Science isn&#39;t about &quot;why&quot;. It&#39;s about &quot;why not&quot;.

832 | have the most synthetic boner right now.

833 robotwerking

834 can&#39;t think of usage

835 But why?

836 WOOP WOOP

837 What&#39;s this?? ... something seems sex maniac ...

838 Horniness, 18#39,d imagine.

839 My ass i am a robot !

840 He can&#39;t fart ... My ass is far superior ! Listen ... BRAAAAAHHPPROOOOW

841 1&#39:m gonna smack that ass.

842 the most realistic fake anal sex lol

B43 Its an ass....

844 Arousal

B45 WOW! SCIENCEN

846 Dat ass ;) lol

847 | don&#39;t think anyone has the ability to vibrate their buttocks like that regardless of their emotions...7

848 Ever watched hula?

849 18#39;d say if you want it to express emotions then just make it talk, but | already know enough people who talk out of their ass.
A (nica explicagdo pra isto é que no futuro sera possivel fazer algum tipo de &quot;robd prostitutadquot; em seria uma versdo avan
cada da conhecida boneca inflavel.

850 E essa &quot;bunda robéticadquot; poderia ser aprimorada para ser usada nessa tal de &quot;robd prostitutadquot;
Pode parecer absurdo mais existem lugares no mundo onde ha poucas mulheres em que eu aposto que homens iriam pagar caro
pra ter uma dessas...

851 Whats the usage of it....pillow? Alright,If its a girl&#39;s bottom i8#39;ll think about it.

852 Anyone else come here after seeing this on World&#39;s Dumbest (Smartest) Inventions?

853 Ahid3- 2k oA 3-

854 Ok... that&#39;s enough internet for today.

855 OT CTaca WNK NPOCTO PYCCKUA NAnK)))

As weird and awkward of a subject as it is, it&#39;s pretty innovative when you think about it. Had the form of the robot been more

856 serious, it would mean the Japanese have managed to create artificial intelligence that can response to the outside and living world

(touches, in this case). Whatever they come up with next it&#39;s going to be insane.
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They are. Even if the art disturbs, it doesn&#39;t mean they are not artists. People have created disturbing arts using nudes of
857 people for centuries; just because it freaks out a good deal of people, doesn8#39;t mean it&#39;s not still art. Any creative
expression of emotions could be considered art.
858 FVAELSIFE - « s RIWTELBRMAE->TLES w
859 scared or nervous probobly what if they make a robotic penius know as *TESTical*
860 when he rubbed it XD
861 my reply to this guy is a translation which says &quot;it was my idea!8quot;
862 ... Why?.....
863 two questions... why? and, what actually they do with this?
864 Bns poBoT xona KTo Ao 3Toro o Aymancs
B65 ...
866 There are no words for how disturbing this is.
867 TWERK IT
868 why baby why?
869 i want it on my bed u.u
870 | have never been more turned on in my life.
871 Wow, they even made it sound like a real butt LOL 2:22
872 Next up, making it sound like an ass.
873 Moral: slap butts FOR SCIENCE!
874 lol
875 anybody here express your emotion with you ass?
876 Mobel. Now!
877 1&#39,ve never known my butt to pulse so violently.
878 WTF?
879 well Anal sex with a robot is now off my &qguot;things | really shouldn8#39;t do before | die list&quot;
880 poBoxona, cnacubo 4To fenaeluk Haw Mup nydwe!!!
881 Just... WHY?!!
882 why don8#39;t they just add a fuckable butthole, market it as a sex toy, and do away with all the pretense?
883 | like how he just slaps it and walks away.
B84 This will go perfectly well with /watch?v=GugqV1EaM8TE
885 Well what a surprise, they made a realistic butt. They wont release any beneficial technology but they have time to make realistic
sex toys to keep them warm at night under the cold chill of Corporate fascism! Classic!
886 For himself, he made cne with a hole.
887 OH TaK YyBCTBEHHO €& Tporaert )
888 whats your job?
&#39;m a butt slapper.
889 ROBUTT
890 2:35 LOL Seems so pornographic---
B91
892 @themistoklas | hate you so much right now omg
893 can i fuck it?
894 Repugnant is a creature who would squander the ability to lift an eye to the heavens conscious of his fleeting time here.
895 Oh look, it&#39;s robo-twerking.
896 ah the luxerys of bieng a nurd XD
897 YbTO A 30eck Aenaw
898 so they study the ass in making ths
899 The sounds it makes are wonderfull!! shared via:
occultronic.tumblr.com
200 Add a twerk button!
801 Xxaaxaxaxaxxxaxa
802 wif?
803 has anyone said robutt yet
a04 Mo, Youtube, stop! | do not want to watch this in 720p!
205 Guess what else protrudes when a gentle stroke is applied.
806 why would you do this?! ...oh wait its Japan. Carry on.
a07 For science.
208 To all Japanese engineers: just because you <b>can</b> make something, doesn&#39;t mean you <b>should</b>.
209 Will Smith kicking asses, literally XD
a10 Cané&#39;t wait for the Will Smith movie where he kills these sonsuhbitches
911 | would like to see the proposals submitted to the people who fund this.
that is terrifying because it is so naive. the creator of the atomic bomb, oppenheimer, was quoted as regretting making the bomb
just to see if he could not if he SHOULD.
213 &quot;Science isn&#39;t about &quot;whydquot; - it&#39;s about &quot;why not&quot;.&quot; - Cave Johnson.
214 YES, BRILLIANT
915 Go home Japan, you8#39;re drunk.
916 <a href="http://www.youtube.com/watch?v=vhHo6CUg4-o&amp;t=1m02s">1:02</a> OH GOD... IT TWERKS

812
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217 What an ass.

918 Finally, realistic robo asses. Humanity is truly at its peak. What a time to be alive!

919 A robitic. ass. NOT a robot WITH an ass. But just a robotic. ass. 1&#39;m going home now..

820 welp. looks like miley cyrus is gonna be out of work soon.

921 Not yet! We STILL need to attatch ig to a robot with other &quot;esencials&quot;, and some sort of artificial inteligens, and THEN,
well se! But were getting CLOSE, i think!

922 WE DID IT.

923 THE FUTURE, BIATCH!! XD LOL

924 Witf did | just watch?

925 Why? 1&#39;m just speechless. The guy touching it.....CREEPYIINIIN

026 Am | the only one who truly became creeped out when he started &quot;gently stroking&quot; it? I just...l can&#39;t...

027 18#39;m pretty sure our butts dond#39;t act like that.

928 loool this will encourage handicapped male rape

929 This is so very disturbing.

930 Imao

931 That&#39;s some whack ass shit.

932 1&#39;1l take one! Now we just need to use all our science and knowledge to make a FULLY working sex robot!

833 Funny considering it looks like a mand#39;s ass!

934 Everyone who doesn&#39;t like this is ether: gay, retarded/stupid, or have yet to get any &quot;big boy&quot; hair!

835 Try not to laugh or smile while watching this. | DARE YOU!!!

936 | just saw this on Dumest Commaercials....c8#39;mon people what is the purpose of this??

837 Whoop whoop pull over

a3s 1t&#39;s funny how they put that robot ass in that position to block us from seeing slappy-ass guy8#39;s boner.

939 sounds like a roller coaster... 18#39;d ride it

840 Yessss. YEAHHh!I!

241 Props for making it male.

9242 Yep

943 Is that an ass robot?

844 Dat ass.

245 | think people would use this as a sex toy... just for grinding

946 did you make it in <a href="http://www.youtube.com/watch?v=vhHo6 CUq4-0&amp;t=3m00s">3:00</a> or so in and
thinK...cvecic e <br />what the fuck am | watching!?1?!

947 what a fook

948 nextgen nicki minaj

949 dond#39;t use money for your leisure!!IINNINITIRIIIIININININT

950 [Insert Clever Comment Here] Because | got nothing.

851 The butt was nowhere near today's ass standard size in pop culture.

252 Hilaris=<br />

853 They need to combine this butt with the keepon dancing robot idea. A butt that moves to music

954 8quot;people who <b>communicate</b> with SHIRI&qguot; lol!

955 Hona

956 Pretty much just like the Basement Jaxx - Never Say Never video.

857 There is no going back now, Science!

958 what the ...... fuck..........

959  +UWOT M87 s\/ v/ \dat® Bk v @ &FR EMG<br />hahaha getting dat robot ass

960 Well im putting my dick in that.

961 Wif

962 But does its fart?

963 RoButt

964 +maximusdarkultima YESSS

965 | was going to make a joke about it butt f*ck it

966 WTF?77

967 <b=>Shiri farts</b>

968 Hey SHIRI!

969 1t&#39;s a ROBUTT!!!

870 wth

a71 what.

a72 If you really don&#39;t want me to think this was made for a sex bot, then maybe you shouldn8#39;t be spanking it.. never mind that
whole vibrating thing it8&#39;s doing.

973 X, BREGXKFTTL..<br2Lve, RO LeRVAEITES

a74 BAEEA, 355, mALEL, .

975 [E{FqEs

a76 how did | end up here <b>thinks back on how she started watching buzzfeed videos</b>

977 The inventor probably had a friend who tried to say &gquot;You should build a robot!&quot; But accidentally said &gquot;You should
build a robuttl&quot;

978 ;

a79 Te daria like, pero estoy en movil
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980
281

282

283

984
085
86
87
088
089
890
291
892
993
294
895
996

Like si estas aqui por SENPAI 8CHO!

| first from AllTime10s videos. And then, TheRichest videos. Now this? How did | even get here?

&quot;Hey guys lets make a butt robot.&quot; &quot;Lol totally but how are we gonna get the money for it?8quot; &quot;Say
wed#39;re making a subtle emotion robot replicated off of the human body.&quot; &quot;BRILLIANT WE&#39,RE MAKING THIS
HAPPEN!&quot;
“4000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000007!

By Hww

se me puso dura la verdura

creeper nepeta why

UM CAN | GET LIKE 7 PLEASE!!

wif is this

No(Yes)

il TR A TS Ewwwwwww

didn&#39;t know &quot;twitch&quot; was an emotion.

g 2w

From this came the sex dolls...lol~ it&#39;s an old Post but | still found it..wow~

E35 L& 3T TDERBRLwWwwwww

kubep wona

Bois, you know what to do...

145



