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Dynamic Plastic Deformation Control of a Rheological Object Based on

High—speed Hyper Human Technology
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Fig. 1 Active shaping of a rheological object
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Fig. 2 Decomposition of object’s response
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Fig. 3 Two-step strategy for generating the desired
plastic deformation

I d %, —4, BEICOVLTE, RTER
TEOZEMMHR NS, ULoWEZKE 2
A&, Fig. 1 (@) KR &I, vAoy—
MERLROERIGE x(t) #BUHEE @) &
ST v () ICBEL T, RAD LD I EB
TEHEIEINTEAR,

0®=-[ @ (2)

121 =x(D) —x: (1) (3)
2. REMILADS—EDY = 1 EVTEBR
2.1 [Stepl] "XSA—FtUI VT
Fhak 5 2 — 7 WRAMOREET, 1 2HiO
oM A AN E L THRYNICATE A5 A
AL, ERIREBSHEMTE L WY, HEBOY
&, oS THRAIEESHEEEBEATL
F o fEmtEnd B, Fig. 1 IT/RT LD M5]-
B0 EERTEROWS ) v AR DN Y FT
3, BIEEAHBA CERFIREL L - AR EE
T B ENTEL Y, —HT, RNRUOEI
TSI AR L CHEET B cvicid, TXHE
FRERTIEAZBRT S 2 ENLEE L, LIk
DOEEHEZ, K27y 7 TR EEBHATE
XA mAEE LI EATZ RV THEYIC
B AEHAZ 5, COBEICED, XA -FIR
FOEHINETH->ThH, IEFEREOBHE
EESHEREABA GO s NS, L
FOREDH (0 £t=T,2) O#FIIER,
wEPAEMERB LR (1) &b, A (1)
DR s A — 7 o/ NAFEIURE RN 5

— 123 —




TENTE S,

2.2 [Step2] YzAEVIHR

Fig. 2 (iv) T/REN S EFEIREICB VT
TR L, TEFIRREICS » 2B oR
MoEEgs, MUETLEX, 945, D&
&, Xp=x,(00) fx2(00) ITDWT, x, [dFLH
WAL D78, ERHEE, x.(0)=07Td 5,
—h, uB3EBHEETcHy, f(O>0, THbD
L50=(=Ty ORIOAEET 5DT, x ()=
(T &%, LizoT, f=fi=ci1 LD,
K RYNC AN TRG T 2 BHETEE X, 13,
KA THA SN 5,

X=a(t) = ["rwar (4)

R (4) B&U o E2HVT, BHESHETEE
X5 2R d 2 o MBS E FI(XD %
RRTCRDBENTE B,

FOp =exi— [t (5)

A (5) AUE 218, [Stepl] THEICHR
YncH 2 o hicgiENEchd 5, K (5)
WCROX, B f ARV YRZHSY TS A
LATHE LB S EMIEAEAERT 2 &
T, KAF v 7T}, Ao Y —PkoLZEl
BUEENIEUETREY 7 57 4 TICEHS
Bo THICED, WRVOERN x=X; TE
WERAIE, ML oM NEE LT
T, 7Y v NOBREEGIRIEE T, TR T 5
ENTES,

3. B
31 EBRIVRFLA

Fig. 4 IcEBEBEBOWME L RT, TS
FitiT 70 vy Tl s h TRy, —hHE2+H
EEL, &92—F4% PC CHIFIAIRES—ih =
54 S CHRET B, 25451, MEBIUT
74— KNy 7N EEETH B, T, E
VaveryHiLky, ARMEEROEIER x
) %2155 EMTEZ, FHRWME LT, W
2 CIE 44 Imm] X B 1T % 22 [mm] X & & 22

Rheological object

Gripper

(Fixed) //Gripper (Movable)

Load cell
L

Force

N

= [ Foree control
Position control

Slider position

Vision sensor

encoder Object deformation

Fig. 4 An overview of experimental system
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I 4.11 0.915 1.11 2.28 4.3
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v 3.08 0.364 0.661 1.46 4.6
Avg. 3.95 0.817 0.858 1.73 4.7
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Fig. 5 A series of photos during an experiment
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Fig. 6 Contact force and deformation of object with
respect to time
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