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Abstract

tion. Recently, haptic interface has been intensively studied for providing a sense of touch. Moreover, high-

Virtual Reality technology provides a new methodology for human interface with realistic sensa-

performance force- feedback displays also have been developed for realizing haptic interface with the virtual
environment. In this paper, we propose a novel approach to extraction of rheological properties of deformable
objects based on haptic vision approach, which was proposed for vision-based automatic construction of vir-
tual space simulator. Haptic vision is based on active sensing and realtime image understanding methodology,
which enables objects in the virtual space to behave, and change realistically with virtual force, and to be
operated with a sence of real touch through haptic interface devices. Experimental results showed the validify

and effectiveness of the proposed approach.
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10mm: S = 1540.88 - ¢37-3505 + 642.152
15mm: S = 2087.59 63673331 + 824.475
X 14: W7 T 706D « HERE (sp2)
ZE fiE (mm)
2

10mmieL Fif
Sa e .o . .
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P S S S SR S T SR S N

EEP L EBRHEHE AT A —F 2T 254, K
EROWES, MR RETEIRELS EDLL DIV
DENEZITENT VS, FoT, £3ILVHEEL
7= Oy, K1 OfEIX SP2 T T & 15mm ZRW\WTHERZ2
BEMEONTZZ RS, BUONEUZERE LT
R DRRE & Eic LA r D— R DR L LT &
Zzbohb. Fiz, CLlZoWTHADLEMLUTIT2HEE
WA < BETENR CHEIEVWVERE L DR
Lipoin.

434 3EXRYVIaL—I a3 ETIEE

WITHEE LTz 3 BEHR AT A—FZOEIMEZBRFT 5.
F T, FhH SR T A —F TR RF R
T4 7 RAFREHFREICTHE LTV IEHY I =

0 1750

50 100

Time (s)
S = 0.9787 - e16.7983 + 7.4444

10mm:
—t

S =2.0114 - eT7.2197 + 11.732
15: BALT T 7D v #HEE (sp0)

15mm:

AL (mm)

20

. __IOmmf‘FL/"FIj'
Retesronsn o it ousese,__ soue . ., o

10k o i .
% 0T 10
B Time (s)
10mm: S = 1.2658 - e17.6392 + 8.4080
15mm: S = 0.6320 - ¢37575 + 12.063

B 16: BT T 7060 v HEE (sp2)
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L—a vVETVOANMEE LT, YIalb—TaE
TNOFMEITo T2, HEE LIz 3BRNTA—FE AT
BELERY I 2L—a &2, EEOLIr V—
MIROERIIR & T 5.

X 171X, #MBRER 2 2R AR L7z & & DFR
BRI L VI 2 L— g VHERTH D, FREEES TR
LT K T572DICEBAEE M2 TW5. #HiEE LT
HET B 1= DICERROERIRE, 21— MER
NHENENR Y BAL L FRBEN ZRDT-. HGER%
FA4ITRT.

x4 RYEN, FREEMO LK

{@=sp0_10mm push

byspO_ 1 5mm push

{clsp2_ 10mm push

BT BT | RYER (mm) FREAENT (mm)
HEE B | EEME | csa— | EHWE | vza—s
(mm/sec) | (mm) avEFLE avEFLE

1.3 10 2.1472 | 2.9378 || 7.8528 | 7.0622 {dsp2 1 5mm push
(SPO) 15 2.8571 | 7.8970 || 11.688 | 7.1030
7.7 10 1.5789 | 2.1976 || 8.4211 | 7.8024
(SP2) 15 1.9822 | 1.7730 || 13.018 | 13.227

X 17 255 L EBRIR & LTI L2 R1 5D
Nz, £z, RAIWCTT IO TRV EN, BEEMOE
IXERNE, 21— MERT, Y OOEIPLRATHLE
RMETHHZENbND. ZhUCk Y LAro—ik
DET VT RTDHETCAMETHWE 3ERET NV
DOEZME, AFRSCTIRE Uk R 2 i B %)
ThHhDHILIERTES.

5 F&&H

KR LTIEINT T 4y 7 BV a TS, Bk Lk
WO T 25 OERREEEZR LA U— Pk
OREHMERS A BBICHIEL T 2 FEERE L.
T, NTFTF 4y IV g ITESE, ®B0 3 RITBIR
CRBNCESEEMEEZRIRNL, nRy by REHAW
TINE UEHIMICER SES. FRFCeRy bV RIC
ERLTEED oM OB D T 7 4 — Ry
JF—=HE, VT T A U E D EMIRO R %
BCHIICEHBI L7z 3IRTIRT — 2 2/ L=, HRS
NIzHT7 4 — KRN0 7T =2 L BT — 5 DN D,
T ZIZH LN D EEWENREEICERTH 2 &I
XV, SERARTA-FHHFEEHEL L.
LRIIHEE LI R T A — 2 DEHEEZRED D
72T, HEBMT—Z T i, KEEl, £E
RENIREDISRABEREHFETDHT — ¥ bBRICA
NHLENDD.
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