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BIE : VR (Virtual reality) FffioFEr Ny K<Y b T4 AT A4 DFERIHFEV, ZLDAD VR %
HEHT2 &5k o72. L2L, BRO VR TEAMEOBERESTA TS THD, 2L OMIRICBVT, HX
RELIPE L Vo RBARIRICT 2 FENERSIN TV S, AT, 25 LB 2HRICEET
¥2X51CF27%9, VR LOEBEAGVORLZ ZWEMKIIH LT, BMEORRZX I ITNEF Tz
7 N ERWTHEIERZITS HIERIRET 3. ROV 7AF 7Y 27 MEEMZMAERIREZ LTED, 3D
TYVYRDRIRXA—RTHIEDEAZHET ZEP I THIOEENARERDD R oTWVW5S, Bizs 2
DDEFZEDR I ITNATI 27 MM UL TEBEEZIT-o/2 25, VR LOWMKYIKDHE ICE b0
LSRN, ZOBEZHAWT, VR ETHXDRR ZFEBROWKICELEREIRRa Y 7

Y EER L 7.
1. FC®IC
1.1 58

=B DHLZDEFED R TIE, HESPHEEZ T TR
<, MEZIEHT 25HBBZFET 5. 2023 FHED
VR TlX, HMioFRBEIZHY, VR ZMNTEBFISEN
EERBTE2 X512k o7, F72, Meta Quest %1%
Lo LT 2RMTHERERNY R T4 2714 (M
N HMD) 23 iiic bl - 72 2 ¥ T, RBILWSEHD A &I
Yo T VRIEENEERBDL o7, ZTNHDHER, &
FXEREEPETITHICBENT VRAEHEN, Z20FH
MPECOVWTHEERS LTV [1], [2].

BURD VR TRUCIHEH STV B Hifff & LTt o FEE
BHY, VR KBROBAES, KEVIK L 22— OMEE
HewoZebDr@mo 2 BHEZL LT, 2L O TZDE
BRI NTWS (3], [4]. VR ICBW T 22T T 2
FEEIZIFEIETHEH, BrTDH, VR Lo 7o =2
MCBDLDERLR YO ITNI T2 b ERTZ Ry T
NT T4 7Rk, - EKEDH LT3 e2REh
TW3 5. X5, BEEOHNRYITNATI 27 b
AT 2 Z e TEE, VR ZEZMCBT 22—V OH
FRESPBNES L A LT 3 (6], [7).

L2L, VR EOREMK 20O TNV T7o =0 b
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ORI T 2 EEEDIRE L RoTHD 8], HIPE
LA Vo e RIFE T Z 2 FIRIFMEL TETWAR
W, Z07® VR ETMEEZTSICERTE Y, EiHFc
B 2 EAN LB KD, BABRSPEIGESEHR bR
TWw3 9. VR ET, 7Y z7 FOERESEVICED
BfEEERT 2 22 TENUR, T4 F 2L D
VR #EHTBWT, ZRRME 7 4 — KNy 7 25T 2
ZrDAEKRLT, ERIIEEDOLDTH 727 4 — K
Ny 7 ERZHINES Z LD AJHEE Kk 5.

Z ZTAWIZE T, VR EOZEHEE VDR 2 8{KY)
BICH LT, BEXDERZRVITAF T =27 PRV
TR ZIRRT 2 FEEZRET 5. 2—HF, 270
FI7I 27 v ERFIFRLERNS, VR ar 7 vy ek
TRHIEMNTE, REWEKOEEESICE DB A 215
BIEMTER. RYITINF TV =27 NI 3D SV o &
EI7VFTTINT 4 XY M EHOCTHEX - Bl M
HERTHYD, MXELHETEZRATA—-XELTATAY
V7 b 27 CRRGERRER Wall VA DEAICDAEHR
L7z, FHEERR %L TBI8T, 474 VHEICKS
3, Wall DB EBE T 2R CHEZEE TN TE
5. ZORYITINFTI 27 M EMEIRRICHWS 25
12, Wall 0% VR _EORYIA L DBREZIHS 22 F
LZRENDHL. 2T, ARTIFFAEELHTI—FIC
HAEPMEADS T 21— a DRI X—REHBEXET.
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2. PBHEMAR

2.1 MERTOREHD 3D TV VTV T

Kim & [10] %, 3D 7V Y X OEBWOMI %2 7% 1 ~
T2V —NLERRELTWS. ZOFETE, 4~
7 4 WVEEOZALEE X OFIENCHNTE D, ZOEEH
FZODXEHIHT 27-0D0RDELEREKTHS L FiRL
TW3., BIFFRICBWT, {1 Y74 VEERIX, A7V
7 N REFICED 2 NEETBAREOHIETH 2 L ERL T
Wb, A4 Y7 4 VEREE, NEEE L SO I X -
THEIND. =475 [11]1&, HIREO A > 7 4 A%
BIET 22T, ZorIehlicEs e 2#flELL.
427 4G, EEYONHEED 3 7-dicffibih
LRGERTH 5. ZOWFE T, DEYHEAEREEL,
ErOEErHRIED A > 7 4 VEEPLHHEINEFES
PEEHET ZEHEETAREH L.

INHDOMED KD, {ERD3D SV T4 I
WTE S IO TIE, 4 ¥ 7 4 MG L BB ORED
BEAHE W 72D RT X =R EToTWS., 207
B, i D)RTRX—RPEOREMEIHEY 5 2 /=00
ERINTWVRL,

2.2 NYSINTT4UR

Bouzbib & [12] 1%, HEEELIN [13] Z HWT, 2—4
DTG RTREZR PR DL % AN C = 2 BEZ A L 7-.
ZOWFRIZ & - T, VR ATOflERERDA LY, ZHA]
RERYIMARD VU 7 VR EICB S 2T Rt X /. Fang
5 [14] 1, RENOHEMNZMEEZHERHEL, #¥ 27
NTH YT~y RBEARBREZIREE T 2 FIERIRE L
ZDOFKIE, BRABRREPREICHEATRETH D, HMER
RET AR ENEeET, X DI VR (KR E AT RE
12352 e & NIz, Muender 5 [6] 1%, VRIERETHE
KEEODRRZAVITINATI =7 bEFEHLT, VR E
TOI—FDEAK, R7x—<rR, BEMZA VXS
7 avOEEERE L. ZOMR, EEEORLEHV
AD VY REINR I TINF T2 bR BWLR
T A=< YRAERLE. LaL, BEEOKNL I, X
VITNETY 27 N OEEBIERE TR BEEDH D
RWhL— R4 7234 7=,

IO S, XFXFRMEMARERD VR IKERE 7
EXEZZeREINTWS. KD, 25 L7 VRER
BB 2 MEIROMAITFICERT 2D TH 5.

3. RERIS

AL TIE, 3D TV Y RERHWTR YOIV E T
7 W EERL, F—bT 2P TH2 Unity ZHVWT VR
RIEZHET 5.
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1 2743 — O

3.1 3D 7V rAaBLVERME

ARFEBRTI, EE 0.4 mm OED 7 V5 L 7 BUA7
8@ /703D 7V > & (FDM: Fused deposition modeling)
@ KINGROON*! KP3S Zfff L7z. SEfFH3 2 3D 7
VYR, BIBTEI7LFSTAT 4 FA Y FOEHLP
TEXOBRTERA L7228, fthoBRETH - T FRBICE]
TELZeZMEELTWS. T2 747X MIGHNE
BIfED eSun*? TPU 2RI L7z, SDT7 47XV DY 3
THEEIZ 95A THY, 77TV T 4 OB, HFEIR
L7.

A 7 4 & UltiMaker Cura 5.2.2 *3%ffH L 7=. 112
ATAYOREMEEAERT. XY ITNATI =7 MO
XEHIET 2D, ZOMFEOEAIHYF 2 Wall DJEAT
HY, ZDFEAE Wall Line Width (B 1 &7z D DEH)
¥ Wall Line Count (BEDKHED 12&->TRE 2. 3D 7V
YED ) ZVAREN 04 mm THBZ 5, Wall Line
Width 1% 0.4, Wall Line Count (Xf#l&2 D& > 7TV AT
P TEELL. LHEEHOFEL /-0, L
CIEHEIDEDKELTH % Top Layer ¥ Bottom Layer Dffi
FOWRELRZ., BB, AFAVTRELLTV v MEE
1% 60 mm/s TH D, 7 ZVEEX 200 °C, Ny MEEX
60°CTH 5.

3.2 AYTINATZxIk
AEBCHEATZ2RX YT T7TY 27 NI 2 HEED
D, BX 40 mm, EE20 mm DB D EES 120 mm, ERE
60 mm Db D ZHEfFL 7z, HIFRIELETOED 291 X,
BEFFCTHEHD LI A X WS BRT IS OEICEEL
7. o RERT A, ZhZhd Wall Line Count %
EHEL, BEOKEE 1~8 £ 10308 E 815 D% 81
3o, AEICI6MEGFHEL. 2P0t T7Y 2 M,
VR BEREANOMAEYARDLERICEDLE TEH S L ERD LR

*I https://kingroon.com/
*2 https://www.esun3d.com/
*3 https://ultimaker.com/software/ultimaker-cura/
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B2 ERL2>OTNF TS 27 Ol

DHE—EE Lie. M2WER LIRS TINF TS 2D
~ DB RS .

3.3 VRIRE

AFERCHH S 2 HMD IX Meta Quest2*4T# 5. Unity
DITF 4 BN—T 3 13 2021.323f TH 3. KERTIZ,
WAY)IREHE %2175 7€ v F T 3 Obi Softbody[15] %
FWT VR LO#IEMIEEZIER S 5. Obi Softbody i& VR
L OWIRYMAERER T 22D 7 72 B T 1 OBSED S
BHLZ. ERL7: VRERBIZ HMD I8y e — KL,
AR R7a VR TEITTHZ N TES.

3.3.1 Obi Softbody DHIE

Obi Softbody & Unity D 72 74 > Tdhbh, YWk ¥
DESGERTIREINTWS. R—F 4 ZUFHWITHT
LZZEMTE, flEHRTIZ I THWVIHEELZRIZLD
5. Obi Softbody D ¥ E—3 > M, »S—TF 14 7 L5H]
WF—RERBT 2DV 7 RF 4 DT L—FY > b
ERELTE. TN—=TV Y MEIA YT 2D -T2 X,
RYa—L, RFALIPR—FT 4 ZAERERL, ThZ
NDNR—=T 4 VWU T 2720127 FAX—-%TF
WSS 2., REBTERLIZREEDOK & XIEX 2,
ER1OHRBLRoTWAMETH 2. Z4UT Unity LoD
FEHER R FEDLER e o TH Y, REERICBIT ZEIEY)
KORKEXDHEAEY LT,

REBTIX, 1ERL7ZREMEDTE L X 2T 57
%, Obi Softbody @ deformationResistance % Z (kX1
%. ZOfEIE, WAV ERIEZIRD & ORI ¥ DR
PT35I 2ETH 2. KOETIE, RIAY

*4 https://www.meta.com/jp/quest/products/quest-2/
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K 3 deformationResistance {EA 0.01 DIRAYIADIREHERS

B 4 deformationResistance 2% 1 OEIKYIKD IKEEHERS

WIFIEFICHERNTH D KELEEL, BRe L TEXLD»
W2 T 5. SO EIZIEYIR ORI 2 S 2 729, R
7HEEWATY =7 e kb. EPUEORAMEIX 1, F/h
B3 0.01 £oTW5. ZOfE% 0.0l WATEHET 3 &
ICEET L7z, K34 1222 hdD deformationResistance
EDOBRD, WIAEYHRDIREEHERS 2R g .

723, Obi Softbody D2EE)% Unity L TRRT 2B,
TERR T 2 AR D TER O BICEDHHE T, Obi Softbody
Skinner (L > &) ¥ 7 %75 a ¥ R—3 ¥ k) @ Skinning
Max Distance fE2 ZE T 2R E N H L., ZDNRATA—X
BEEREAX=V I THERICERT A2RANEHTHS.
ZOFEEX D BBV ASA—T 4 ZLE, HEICBLWTERX
N, 207D, @EIE, X v Y aNOFTXTOERD
BRBLVR—F 4 05 ZDOFEEMCINE 2 X512, o
VEa—XDMREEERB LN S TR RKE XDEEHH
TERERDB.

3.3.2 TOMDT—LATIxI b+

X1 512 HMD #51fIC R 2 2 VR BREER /RS, AEBRT
i, VRIERE L2, FEROBmEELISN, X0
fE%RT, FEEERHLZ Box 2 2 0RELTHS. K
EYIEDT S A4 Ri2H % Box &, WHEEOHE LY
3, —HRRHEECREIT 5. VR _LOBEYIKIE, Box i
FoTEAPOHULMITIONE XSIERTS. WM 2R
RS B AINVTIAEYMED EICECELTH D, PIRWED
deformationResistance fHZHH L, HiZ2—HIZ0f LT
FRLTWS., 1B, fXHOK 5 Tld Box DELENE %
IRT7DICHBDRETKIRLTWS.
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K5 VRERLOERSZT L

4. REX

ATE TN/ SREEREZ AW THREHIEL 72, RFER
DHME, VR _EOWAYIAZ IS %07 X —& (defor-
mationResistance) ¥ f#& (Wall Line Count) D#E7 2 X
YITNATI 2l b EDOMENIFITH 2.

4.1 F&

AEBOHMEZHHAL, FEIEONI%, HEREE
HMD %2%%& L, FIEFr@dwioFcay br—J7 %Ko,
R DNEIZ, FlEFEINEZRXYITNVETI 2
k¥, VR EIZERINZREVKRDTE X DT TH
3. MISHFDFEE LT, VR EICRRE N2 HIAEDIA
WEDETES - DX LOEECHEMATASZE, VR
LoEEwiErsay e —5 FORR Y TR EZEETE
5ZrD2HEELBRATVS. K6 ICEBOETERT. &
BBE 8% (Bt %, k24, FHFE 20.6 1%,
FEREN14) TH5. FBROMERMIL 1 AHLD 105
THo7-.

42 R

IE1£ 20 mm DOFFRZX 7, B2 60 mm OFERZX 8 1377
. Y55 b A Wall Line Count DEUETH b, Htdh
7 deformationResistance fE T 5. N FNDEIZHEER
BERE D% £ 5725 DTH . deformationResistance
fE1Z 0.01 WA TEEL TV 370, FIES BIET% 3
Hix LTRDT.

ZNZNONEGELZ 13 L, EEA 20 mm DHAIE,
y = 0.4144log(x) + 0.2412 T R? = 0.9103 £ & 5. EEH
60 mm DIFEE, y = 0.422410g(x) —0.0521 T R? = 0.9097
Li2%.

7TIZHEHTT % &, Wall Line Count 53 1 D, deforma-
tionResistance fEA 0.2 2> H45%F D, Wall Line Count 23 5
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1.00 ® Lo ® L)
0.90 T

@ 0.80 °

K

2 070

8

2 060
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&

£ 050 :

2 -

S 040 | e

=

5 030 |

£ § y = 0.4144In(x) + 0.2412

S 020 R?=0.9103

0.10

0.00
1 2 3 4 5 6 7 8

Wall Line Count

K 7 Eff20mm DFEER

1272 % ¥ deformationResitance fHiZ ERTH 2 1 AR L
TW3Zepbrd. K8IZHEHT 2 &, Wall Line Count
MHENNT % Z & T deformationResitance fEIZE NS % 23,
Wall Line Count 7% 8 DEXF&E Tl deformationResitance fE
F1LRIGRL TWRWZ 2 hbh 3.

4.3 ER

7 X8 &b, Wall Line Count ¥ deformationResis-
tance f[HOBfRE R THBRICEL D 5. ZAUIMER L 72X
YITNATY =27 + DEFRDEVFELTNDIEZD
N3, BEEMEDZHAL XDHDTHIUL, 2—FDFr
RYITNATI =7 b OEMENRZLLRD, J1%m
AT 5. ZOMEN, ZofhifficERHLTHwS L
EZAbND.

%7z, 7 @ Wall Line Count @ 6~8 @ deformResis-
tance fHICTHEH T2 &, ZBNFrAERVWIELNDOD 5.
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1.00

- o &

0.60

0.40

0.20 y = 0.4224In(x) - 0.0521
: e R? = 0.9097

deformationResistancef&

0.00

-0.20
Wall Line Count

B 8 [Eff 60mm DR

ZOZeHhH, BE20mm ORI TVATI 2 b
TER S %354, Wall Line Count OfE%R 5 DI EICHR L T
TN LB HAEIEZ I IETERY. ZDRD,
N EDOEADBEBIITHICTEZ L EZD D TE
5720, 3D 7V Y EEHWTRYITINE T2 b2
EIES 580, R, MR R MERICO72235.

8IZHEH T % &, Wall Line Count 234, 5 @ deforma-
tionResistance fHICZ{LDIZ L AR b » 5. Z
X, Wall Line Count 23 6, 7 DFFd RIREOFER N E S50
5. 7121, deformationResistance fEAS 1 IZUXR L T
WEWETTZD XS RERPE oz e» s, EHEE
DREL LD LT, BHET 2 S OZHELITL W
RTINS,

5. Af

KR THRONLHADISH L LT, MEXTOREERT
BonMREEHLT, KWKo ZRESGL L2V Y T
NAT Y 27 bR B ERT. 9%, Ry b
R AR OREYEE FHWEIGHABIcH 2 (3D 7L
I¥ Thingiverse & D #7 > 10— ¥ [16]). deformationResis-
tance i, M EORy MR MLVOEBESZHRL A
W5 0.5 LHEBRINCEUE L7z, EBEER (K8) IcHEHET S
Y, BREOMM DRI TINANF T2 P EHAWTIO
IR YIR %18 2 il 2 FIR L 72054, Wall Line Count
MDE5DHDEFHT IRV ebh s, HHLLEE
LT, ARCHMBEORERSELIENTED, BXDEEL
U CUREME AR BT & 7.

—HT, 10 D & 5 R HEREEE 72 7 4 >R P VIBIR
DYIE (3D E 7 /Ld Thingiverse & D X > m—F [17))
ZERBELZVWEVWSIS RS H 27255, Z5LkLE, 3D
TV REANTA Y7 4 VEER 100%Z LIRS T
NATI 27 VEBET 22 WS HEREZONSEH, K
MREOKRE R 2 e 03 L EER 100%1ET s, +
DRHIERBFATE2 2 23bhrd. 122 213, 7T
RLUZZES1Z, BER20 mm OF 7Y =2 M Wall Line
Count %% 6 F£Z T deformationResistance fHA3 1 {23 L T
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B9 Xy bRMBROBAEMALMIET 22 TNFTI =
7 L DEBEEN

B 10 VA YR ABROWEE
Wall Line Count %3 6(_k) ¥ 4 > 7 4 VELE 100%( R) D&
VITNATI =T b

W3, Zhbllb, WHoEEL FiF-e LTHmXIc&
3K, MR EEREOREIC LR SR,

6. Him

AW TIE, VR EOZETEE GO R 2 PRV R0t
LT, WEXODBRRZEAYIIANATI 22 2T
IRETS ZEDRHNTH 2. AR THW 2R DT
NATY 27 MEMEFEDOATH D, ZOMORBIZEEL
TWVWRY., FRARERTIE, EEIZLEZZET, 22—
PHRHET 2WXICHEMBEL=. 207D, K&EXxl
IRD 2 b2 BB LIZZEBITONETH 5.
SERLZGHBITIE, EXE2EBTETWRL. B
BN ZNEITTEIREBMPET S, ZADBLVEKT
I B RG22 b BRT IMEDNDH L. FI0H
FICRLTZ, Ry PR FLOMMEIRPIH LIAALZ L 2D
BRY, XA OBERICELTHOMETTETRYL. Zh
LEERTZILT, &HEEEDESWEIERIATREIC
RBrEZD.

KL TIER LR YO TAA T =7 M, Hfitd 2
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FOETIKBVWTHETZHIN—ETHS. 2D
¥, Bl AEANC X o THXOEAH 5 X 5 kPikic
SFTLUTHIGTERW., oM 2 Z2(bX 83 ko5&
VITNEATI 27 POEROMNBECRDEEZS.
ARFERTE, 2—FONhEMZ2ZeEffr LT, OF
L, BE2D2EETo7. 20D, #1F, 51 wnwat-
VR B 2 MMOERLREELZERI L TV D, RIFFLT
&, VR IZBUI2MEIBTRICEREY T TS0, XF
XERIEICEDELEXOMEIDRBITOINETH S L
EZ5.
AWZECBNT, HFNTH 20D, HINTER SN
Tz iEbins.

BEXH

[1]  Boletsis, C., Karahasanovic, A. and Fjuk, A.: Virtual
Bodystorming: Utilizing Virtual Reality for Prototyping
in Service Design, Augmented Reality, Virtual Reality,
and Computer Graphics (De Paolis, L. T., Bourdot, P.
and Mongelli, A., eds.), Cham, Springer International
Publishing, pp. 279-288 (2017).

[2] Jin, Q., Liu, Y., Yarosh, S., Han, B. and Qian, F.:
How Will VR Enter University Classrooms? Multi-
Stakeholders Investigation of VR in Higher Education,
Proceedings of the 2022 CHI Conference on Human
Factors in Computing Systems, CHI 22, New York,
NY, USA, Association for Computing Machinery, (on-
line), DOT: 10.1145/3491102.3517542 (2022).

[3] Schulz, P., Alexandrovsky, D., Putze, F., Malaka, R. and
Schoning, J.: The Role of Physical Props in VR Climbing
Environments, Proceedings of the 2019 CHI Conference
on Human Factors in Computing Systems, CHI '19,
New York, NY, USA, Association for Computing Ma-
chinery, p. 1-13 (online), DOI: 10.1145/3290605.3300413
(2019).

[4]  Harley, D., Verni, A., Willis, M., Ng, A., Bozzo, L. and
Mazalek, A.: Sensory VR: Smelling, Touching, and Eat-
ing Virtual Reality, Proceedings of the Twelfth Inter-
national Conference on Tangible, Embedded, and Em-
bodied Interaction, TEI '18, New York, NY, USA, As-
sociation for Computing Machinery, p. 386-397 (online),
DOI: 10.1145/3173225.3173241 (2018).

[6] Insko, B. E.: Passive Haptics Significantly Enhances Vir-
tual Environments, PhD Thesis (2001). AAI3007820.

[6] Muender, T., Reinschluessel, A. V., Drewes, S., Wenig,
D., Doring, T. and Malaka, R.: Does It Feel Real?
Using Tangibles with Different Fidelities to Build and
Explore Scenes in Virtual Reality, Proceedings of the
2019 CHI Conference on Human Factors in Comput-
ing Systems, CHI ’19, New York, NY, USA, Associa-
tion for Computing Machinery, p. 1-12 (online), DOIL:
10.1145/3290605.3300903 (2019).

[7]  Muender, T., Reinschluessel, A. V., Salzmann, D.,
Liick, T., Schenk, A., Weyhe, D., Doring, T. and
Malaka, R.: Evaluating Soft Organ-Shaped Tangibles
for Medical Virtual Reality, Extended Abstracts of the
2022 CHI Conference on Human Factors in Com-
puting Systems, CHI EA 22, New York, NY, USA,
Association for Computing Machinery, (online), DOL:
10.1145/3491101.3519715 (2022).

[8]  Rock, I. and Victor, J.: Vision and Touch: An Experi-

© 2024InformationProcessingocietyof Japan

[10]

[11]

[12]

[13]

[14]

3P-8¢
2024/2/2¢

mentally Created Conflict between the Two Senses, Sci-
ence, Vol. 143, No. 3606, pp. 594-596 (online), DOI:
10.1126/science.143.3606.594 (1964).

Weiss, Y., Villa, S., Schmidt, A., Mayer, S. and Miiller,
F.: Using Pseudo-Stiffness to Enrich the Haptic Expe-
rience in Virtual Reality, Proceedings of the 2023 CHI
Conference on Human Factors in Computing Systems,
CHI 23, New York, NY, USA, Association for Comput-
ing Machinery, (online), DOIL: 10.1145/3544548.3581223
(2023).

Kim, J., Zhou, Q., Ghassaei, A. and Chen, X. A.:
OmniSoft: A Design Tool for Soft Objects by Exam-
ple, Proceedings of the Fifteenth International Confer-
ence on Tangible, Embedded, and Embodied Interaction,
TEI 21, New York, NY, USA, Association for Comput-
ing Machinery, (online), DOIL: 10.1145/3430524.3440634
(2021).

Miyoshi, M., Punpongsanon, P., Iwai, D. and Sato, K.:
SoftPrint: Investigating Haptic Softness Perception of
3D Printed Soft Object in FDM 3D Printers, Jour-
nal of Imaging Science and Technology, (online), DOI:
10.2352/J.ImagingSci.Technol.2021.65.4.040406 (2021).
Bouzbib, E., Pacchierotti, C. and Lécuyer, A.: When
Tangibles Become Deformable:  Studying Pseudo-
Stiffness Perceptual Thresholds in a VR Grasping Task,
IEEE Transactions on Visualization and Computer
Graphics, Vol. 29, No. 5, pp. 2743-2752 (online), DOL:
10.1109/TVCG.2023.3247083 (2023).

Pusch, A. and Lécuyer, A.: Pseudo-Haptics: From
the Theoretical Foundations to Practical System De-
sign Guidelines, Proceedings of the 13th International
Conference on Multimodal Interfaces, ICMI '11, New
York, NY, USA, Association for Computing Machinery,
p. 57-64 (online), DOI: 10.1145/2070481.2070494 (2011).
Fang, C. M., Suzuki, R. and Leithinger, D.: VR Hap-
tics at Home: Repurposing Everyday Objects and En-
vironment for Casual and On-Demand VR Haptic Ex-
periences, Fxtended Abstracts of the 2023 CHI Confer-
ence on Human Factors in Computing Systems, CHI
EA ’23, New York, NY, USA, Association for Comput-
ing Machinery, (online), DOL: 10.1145/3544549.3585871
(2023).

VirtualMethod: ObiSoftbody, https://
assetstore.unity.com/packages/tools/physics/
obi-softbody-13002971locale=ja-JP#publisher
(2023).

Ocram: Drinking Bottle concept study 0.5, https:
//wwu.thingiverse.com/thing:639614 (2023).

Alexi: ARCHIBASE  PLANET,  https://
archibaseplanet.com/download/4716a8fd.html#
google_vignette (2023).

1428



	tfild0: 1423
	tfild1: 1424
	tfild2: 1425
	tfild3: 1426
	tfild4: 1427
	tfild5: 1428
	confinfo_j0: 情報処理学会 インタラクション 2024
	confinfo_e0: IPSJ Interaction 2024
	filename0: 3P-85
	c_date0: 2024/2/28
	cprt0: © 2024 Information Processing Society of Japan
	confinfo_j1: 情報処理学会 インタラクション 2024
	confinfo_e1: IPSJ Interaction 2024
	filename1: 3P-85
	c_date1: 2024/2/28
	cprt1: © 2024 Information Processing Society of Japan
	confinfo_j2: 情報処理学会 インタラクション 2024
	confinfo_e2: IPSJ Interaction 2024
	filename2: 3P-85
	c_date2: 2024/2/28
	cprt2: © 2024 Information Processing Society of Japan
	confinfo_j3: 情報処理学会 インタラクション 2024
	confinfo_e3: IPSJ Interaction 2024
	filename3: 3P-85
	c_date3: 2024/2/28
	cprt3: © 2024 Information Processing Society of Japan
	confinfo_j4: 情報処理学会 インタラクション 2024
	confinfo_e4: IPSJ Interaction 2024
	filename4: 3P-85
	c_date4: 2024/2/28
	cprt4: © 2024 Information Processing Society of Japan
	confinfo_j5: 情報処理学会 インタラクション 2024
	confinfo_e5: IPSJ Interaction 2024
	filename5: 3P-85
	c_date5: 2024/2/28
	cprt5: © 2024 Information Processing Society of Japan


