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Abstract --- We have been studying the illusion phenomenon “R-V Dynamics Illusion”caused

by different motional states of real object (R) and virtual object (V). Previously, we discovered a

phenomenon that was when superimposing moving virtual liquid on a real object, the weight was

perceived as being lighter than an actual object. As a next step, this paper confirmed that the

same illusion phenomenon occurred even when the visual stimulus was changed from a liquid to

a rigid body. Furthermore, if the visual stimulus is a rigid body, the impressions of the sound and

the tactile sense will be strengthened when the object collides with this rigid body, so it is

considered that not only the visual stimulus but also the influence of auditory and tactile senses

will grow larger. Therefore, we conducted an experiment and analysis to find out what kind of

influence be caused to this illusion when we also placed auditory and tactile stimuli.

Keywords: Mixed Reality, Sense of Weight, Visual Stimulation, Psychophysical Influence

1 [XLC&®HIZ

ANTHFEE (Virtual Realty; VR) Tif, #HAKD
B D NLIRIRZERIZ, 3 T HEREE, IR 7 14—
RNy 7« TRA ZZEEAT 5 EC, (RABBRER
BV T UT N ETD. Thbh, %2 O -
RH M LR, EKBREICEGERCEANERE 525,

—J, VR OBEETH S EEBEK (Mixed
Reality; MR) Tid, ZAUE THEZEM & RAEZER O
WA 2 OISR D BT E 2%, VR
[FREICHER - ik HRITROEAL, V7T U T 1 DI
a5 (1], #51c, MR ZEMIICBIiT 2%
FIE, EMROMDRITE O F FIAEmIKE E
BB 5 2 L THMBALEE XS (LU, MR &
MR . Z o MR Z2MEa OMEE, HmEH
HAERIC X 23RN EO, ERAKICHERIED
XD RS R AR TE DA RDD.

B 21, Fex 2S MR HF 2 VTSI 8E 4 [
L7 — 12, FOE TS U TOENE O E
s CG Mg aEmERME Lz 25, TRIEDBA-
TWD RS L B |, HRED NS LT 5 |
EWVWIHIBERMNMELNZ. 22T, ZOEWIK R) &
RAE IR (V) OR7e 2 iEBREN 5] = & 2 3 88%
% [R-V Dynamics Illusion| &4 L7z [2].

*1NLATE IR BRI L Lo s R
*1 Graduate School of Information Science and Engineering, Ritsumeikan
University

LT & il O BEEE 2 M B D TR 72 855
W4 L LT Pseudo-Haptics [3] 23525728, Fex it
R-V Dynamics Illusion % Z D8R DO—F & & 6 2,
R I ER 2B ESEREAI, RICE X
DRI OWTREANZ T L T&E 2 [4-9]

ZAVET, FERBLLICET 2RI R A
WIRDEE OAHFER L TWDH, RIFFETIE, K2
HAT v 7L UTHEEMET 5 (AWK E IR D
ST H OGN R HMIKICER LIZ5E, [FSER
RGN H 2 D82 Gl 5. BURRRRRASHIfA & 72
5L, FATHE TR LTIRIR DS L 0 HEZES0
BB OO NE 720, iz B &t o il
BERREL 2D 2D, SEATHE L RFRIZIE R-V
Dynamics Illusion 234 L7eWA[REMES H 5. F
7o, THETIEHEHERTRBOA~ZG E LT RV
Dynamics Illusion OFARMZFHXTE0, W
RN RTEM ZRIA L+ 2 2 & T, R, T
MIEOBENINTIZ G 2 DREBENKE ey, Bl
OB ZHGEST 29 A TORNT A PNy R
LRV HIDHEBEZBNS.

ZIT, AfETiE, 7, MlROEB) AR I
HIEEMIRE R ART D Z £ T RV Dynamics
Mlusion 2FETLO0MHERTH. £ LT, RKED
M{ARDO R Z EBNREN RIS R HGIC G 2 5 5
ERERT 5. RIS, RAAORMKRICK L CHER - fil



HEEBISUEMTYE2 MR2017-4

BAN—FYILITIT1¥E EERERHES Vol 20, No.1, 2017

TH AT 5325 2 & CRSERBLRICE 2 D8 %
i - o1 %.
2 BEEME

R-V Dynamics Illusion %, % HIE & fil 775 D
ERICX-oTAHELUZERIALTH D,
Pseudo-Haptics @ —Ff &\ 5 323570 S Rl FH A
TEH DT ThivTE 7.

Pseudo-Haptics (35 KB {F & sidh L CTH) < FL5E
H (w7 2DH— YY) OE#ELZE(L S
5 Z LT, HUK [10] 7 7 2 F ¥ OMIME [11],
TEEER [12] 70 EOZ R R KA EB T H 2
EMWARETH D, LovL, FEBTr —ANERICERZ:
EMEZ ANT=HED X 1T, BEmIZERN Y7572
EEIHEERD D &, HRAMOATINEFHET
B EITEEL .

EEAERITLHHEL LT, EBICT 7 Fax—
ZILX > THBE XD ENBZ LN, Kif
DX FTRDL EIF oA BEO T EEMIR
TS EBEA LW, 22T, FEEMKTY
FEHL FTRE THOOHER - AR OFER FIEE W5
NDb.

RIS HIL, WKL EELTEBROEICL > THE
ZHBITE, DO ENRLERTH D07 ENEORE
WENERT D ENTE S, EESE SR HE
BTUTNEALNIHET L2 T TH DD,
RBREBEDOFIXOBFRENT D Z &ITHEL V.

% Z T, Yano b, (RfEMIKE DA 2T 7 a
VNZE o THELDEE, WEHEANZESWTEE T
52 LT, EREOIK, WA MR D ORER - 7)
RIEWREIR T T 5 FEERE LTS 18], Fiz,
LS HFEE LT, FEDERDN D EBI S
SN EEEE L JEAMOBREIS U R4z
L LTENEHRETLHZENEZLALND.

7 E OB\ )RR Z1T 9 %56, PHANToM
[14] <> SPIDAR [15] 72 & & yFEdrdEiE 2 A 5
Bz, EEMEICHERT 2 IERMRT A 2T
B 5. INDNOAEFRD TR EE & L )R &
PRI 57201, BEUIRE W R FIEN RS
ERTnA5.

SR ERRT D HIEE LT, HEOHESS
K DFFEZIE LT, /ME— 2 ORE) 7% v
TR X 28RN S S [16]. ZoFiElE, %
BRICRIZAE U IREN 2 Bk L C, ENEHAET D
EEETED (17, F72, W D IRECEE O
EERERESTLHZET, a2 MELBIRO S D%
B4oZ L bAERICRD.

AT, TEEWERICOEBEERFIET, 2
ORER - i TR CHEHINED LT WTEE WS,

BRI FEEED S — A LR OE RO 2 EE LT

ENENOHE IR CTHAT D, ZOTIETHIIL,

PEE - T, FREOSE®RZH WD Z LT

X570, R E DK A2 OMBE DY T-ER%

ITHOZENTED. ZD XL, MIKNEEESJ

HRICEEB L, BB O K 2 Ml 1R 5

R DR ST LTl 7.

3 ZEREMEEm

31 EEREM
AWML TIE, 3 DOEBREZEWLT, UFTDZ &%

HeNCT 52 L2 AT,

- J2BR 1 MR BRI & L CEIA 2R MR (BK)
%1 L7234 RV Dynamics Illusion 2354
T HDONER L, T

cEEBR 2 A OEROKRE IRLHEELT LA,
R-V Dynamics Illusion 238 S FNR I 5- % D #4
EHERL, O

- B 3 AR IRIE L OE LR ICHET - Al T AR
PR L, B2 a R L7254 RV Dynamics
Illusion NE S MFIZ G2 D EBEER L, O

32 EHER¥E(HR
[EERIREE]
EERTHWS MR v AT 2O EZR 1 (ZR7.

KERTIE, ©54 > —2Z/L—#H HMD (Canon,

HM-A1) ¥ O*MRZME#H Y 7 7 =7 (Canon,

MREAL) #HW5. (KB OB K ONEWEOAL

B RBIE RIS v (POLHEMUS, 3SPACE

FASTRAK) 75 G425, KBE A MR 22/ 281

295K, HMD OF AT % ¥ 7F v i i2x LT

FHEIKOMM TV, ZTOEKE A 7352

& T, PRESICAE IR S EBRE S R0 K DT

T 5. KT AT AL, 30fps TEMELTHEY, TE

FRIZB W TR - THITE 2N E WS B

REFERL WD, £, BERANKTERA A~ R

&> (Peltor t1, Htm79a) %, fRANLIZIES) A &

— B (TI—=T TR, "M T T AT 2—

HABRERMEEAPC
(Canon MREAL Platform System)

Stry avbo—35  EEE TAAR
(POLHEMUS FASTRAK) friE ZBER

]
—— n
— o ] @
— T T HMDabE—5
i HATHIG
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
I~—7>7\E‘y7.

1 VAT LR
Fig.1 System Configuration



HEEBISUEMTYE2 MR2017-4

W) EHWTCERLTE.

[(ERT 2EMIK]

WERE PR T 2E MR L LT, FEZIY T
7218 165 x BAT80 x &S 90mm D7 7 U )Lr— A
ZRAWS. IREhAE—D1%, KRBT —RDOEH %5
MNDHZLEEBEBL, r—AOEDFRIZERE L. '3

—ODFEBA E—H TH 3 — A RR &R B2 SRERCHE Lk

SHBILENERETHY, WEOEENOED, E Fig.2 Real Object Used in Experiments

A —hE oL (18], £7=, yr—ANIZ
EEAETEL, 77 VN —ADOEI % 750g 12725
Lo — Lz B, ZOBERIIEITIZE A
BROBAEEHERLI-SRM2HE L (K2).

[MR 2R EHli]

MR BT HEL & U CIRRT % 77— A D~HE,

EWPh L FRE, 1F 165 x B47 80 x # & 90mm T (@) BHDH Y OBE (@) BB LOGE
L. = AN ANLARINRIE, F 3 EERo#EC 3 EEATHUOR L7 (AEmR
{EREGRERIEE L, KL T HEROKRX I, E Fig.3 Virtual Object Used in Experiments

MIRDr — 2D & S D450 45mm & LT, FERRIC
i L7 MR BAERANE SR 3 THh D, r—ADW
BE LA, BRIRIZEAIZE AL TWS. Z0Al,
o bR MEBRLS L, REOBENICER LT
LolCEEL.

ERoBENY, B4R THAENRET VEREL
2. TOETMIZBWT, #BREIXr—AEEAIC
L2MES T, BRI, RlimzsdHimn 2N oBihd

B, & LTEGIRIREM L2V, &0 RF i B4 FROIEOWETT
T3 L, DLFOER HRADNER Y 2o, Fig.4 Simplified Model of Ball Movement
Ma(t)=Mgsin f, - F, (1

) 1
Ma(t) = Mgsin f3, —R—Gza(t) (5)
- - MIEEROER, a(f) EHL S Bk
DIREE, g (TEIEE, S, 1TEFm o6 x,

I .

FOEBRICIERT 28 LN L 5. 728, BITA 0W+§9a@=k@mm@ ®)

a2 BET DB, R 50T, Kot —22 b

w1, WAt B B % O(t) , 3o %% R 2

LA L. ROEMEE— A v M =§MR
1,0(t)=RF, ©)

LRSI LRTES. LoT, BIHEEAEEm  CRINDOT, OIRATL L,
ZWTE, UTFORMBEY o, 5

/ (M +=M)a(t) = Mg sin S, (7)
M@@zMwmﬂmﬁﬂﬂ (3) 5

£ 7 BRANE 2 LR 0 78 ST B 0T T Me(t) = Mgsin B (8
LELZENTE, LUFORAKI L. S
®)DHAEMEL L LLFORHMRL Y 3L,
a(t)=R 0(1) () 5
a(t) = 5 gsin g, 9)

AWFFETIE, ZDQTROTMEEFBRTHEMT 2



HEEBISUEMTYE2 MR2017-4

BAN—FYILITIT1¥E EERERHES Vol 20, No.1, 2017

ERONEE LT 5. R1 FEBR1 TORRNHT—
F7, BROKEX XIF, BHAR 45mm FHEAEL L 50%, Table 1 Experimental Patterns in Experiment1
75%, 100%, 125%, 150% 7 5 fikH (K 2) 2= PR — 7N
L7 X (9 oSN AR 25%, 50%,
75%,100% % i) 5 = & TR 23 E 4 2 AR P_A1l CG DiErdy (BEHY)
L7z (F&3).
(b 738 P_A2 CG DiErRdH Y (BEh7 L)
EEIZHNEBICERIKN A o 727 — 2 2 HH$ 5 &
B 2 7o RIS IR S VDL B2 IE, BRI P_A3 CG 7L
L BEOIEE), & — APNEBER & ERIKANETZE 3 5 BR O x2 EBTCORRNAE—L (KX X)
WAL ChD, ARETIE, %EFDOr—ANEBER LBk Table 2 Experimental Patterns in Experiment2 (Size)
RDE R T HEROERIZEH 5. WEHOWIRH] PR ROk X X
KOYGE, EEOHIRN D KE WV, 2Rz
T, WAL OARTIIIRRPRETH D720, HBRE P_B1 50% (22.50mm)
L &L R B B h RS R BLGIC 5 % 5 Al HetE
NhDEEZ. P_B2 75% (33.75mm)
Z 2T, EH 3 THEAT AR E LT, (U8 \
KR DR KBS 5720, ERCHEATST P_B3 %7 100% (45.00mm)
7 YNV —A (JEH 3mm) & EYOHER (370g) .
EWZE S OB AR L, RA E— ) TR/ PB4 | 126% (56.25mm)
THZ LT L. EHESONGIZIE, 2T ot~ P _B5 150% (67.50mm)
A7 (BT, KUB8223) Z{Hif L, fiErioF
DOHEHIH L, R (9) ITH b THRABRNEZE L £3 EB2 CoORRSE— (GHE)
AR ST . Table 3 Experimental Patterns in Experiment2 (Speed)
REIOFRE 1L, BERORIZHN S L BIEFHO KX & PR — R DR
DG % FEIZYERE T4 \IZEROBEN 2 BlEi S e
BOIEEZIR L. —OMREHORS 25H L, P_C1 100% (FR4E)
R7-BOEEOHNRICA D IEEOM S 2 R& S+ . .
gk LI-. £ LT, R HOEROHI% L EEICE - ’
FE N & R 2SR IR E LT, P C3 50%
[EE=H30)
FBR 3 T DB RI G, ARSI & REELC P C4 050,
r— AWNEER & ERIENE R T HBEOBT L HAET S. _ _ .
RO L, IRE)A E— 7 b IRE 2 17 %Muigwi§i§$§$$§QQme
THBRCHAET HIEB T VHEBREICH Z 2 v &
ST~ RN, 285 & LCEAET s = P S I
5 EIRILIRE) 2 &= CHA STV 2 [ UFIR —
ERAELTVNS. WEGEOFRL, KOREAN P_D1 CG D2 gem
<é@%%@ﬁ%é@@%%%@ﬁ%%ﬁ7%m% P D2 OG - ek %
OB BRI RNOEHETEFHAE L., 2Ok
EHREOEELZAEL LHIGIZE ) TEXHESH P D3 CG - TR AN % $7
FERLTZE ZAFEY 64dB O EE LY, R7ZAD
122 & B 2275 OFIRIERR S & 1% 257 P_D4 CG - BESE « il 5 I 2 4275
T, FEBRTIIZOE 64dB IZFRE L.

ER 3 TIE, MR BRBREREHICH LTI b0
SR & SR 4 (G LR a0 45y — 4 KB 1 BIEKRHEICHT S RV Dynamics

ORI A7 L, R-V Dynamics Illusion I2 5 % [1lusion OFEFERIR
DR BRI R LT <. 41 EERE®

MR BB FERIE & L CERZ2RRIA 2 1R L2 5,



R-V Dynamics Illusion O34 2R L, BHIME
W52 DA ST 5. BARRICIE, EWIRICKE
L CNESCERO B BN 2 18 X 5 MR BRIl %
R L7-E, BROBEIHY - 7o LEFICBWTE
SHRNZEN D DO ERT D, £z, Eiks
DESZHET 5720, MR BRI Z 3R L7
WERIE B HER N Z — 2z 7.
RREALRIA L 725 &, JeATHFFE TR LT
ROSEM LV & EZECB IR O il o FI5 2358 < 72
v, R-HEEMBEOEENREL 8D, 20D,
JeATHRZE & [AARIZ X R-V Dynamics Illusion 23%/E
LRAWATREME S & 5. WS, WIRDBA &R UIE
LR DO THIVUE, ERPBEIT 255 ICEDIRE &
LBMETHIETTHD.
42 EEREH
FEhR 1 TIE, BROEENREED 2 5 2 FEO AR
mik (P_A1: B81bHY, PA2: BEiZ2L) & MR
R R 28R L2 0Wiga (PLA3 : CG 72 L) D
3OO L 2MMEE T X MR L, —2R
ko D =% HBIEICEESNWT, EHHR LY &K
U720l - M S5, a2 ToOMAE DY
WZOWTATY, BEUTHBRE NI T 2EHI DL
HREZEHBTS. £72, IRV HOEWNIC LD
\E 2 DB PRT 5720, ERANCEBHED
ELZHoR L, RTOWRE CflZ & o7z, BAR
BIZIE, BN L7 BEA O 24 4501l s (i
EEHSHESICLESEAEE 0°L95), EVEETIA
kv /) —2®D7 R 60BPM IZ285bHETWAS., 2
1, BRIRDS r— A D il THEY K DOV HBE /Ry
I C@EL7-.
ROV L, KFEE 0L LR, £HFN
FH30HEE L L7 AT 30° LA BT B & Z< 4
SE=7ENBY, FIZHHMIIRED X >R
. ZNHORYEEOME 21T -7 1T, Ehx
Tolz. #FIZ 114 (B4, LkMk24), &
TEEIL 145720 sC=3 R TH 5.
43 EERFIR
EBRFIRILL FO@E Y .
(1) #BREIC HMD &35 S8 5%
Q) 3FEDEETRNAZ— DI L 2FEMEE T & L
WM 5
(3) (2) TEHLIEAAZ—DHH 1 OEETRT 5
(4) BBRE TR DR (W 45010 mih X
ToIRRE) CTEMIREMEEL, A ba/—ADT
>R (60BPM) (A bE T 5 MM, r—A%xk
FIZIR2EMEA TR S
G) (2 TEHLEEY DX =250 TH, [H
BRIz (3)(4) Ay iR
6) 1EHEE 2EHORITOI S, EHLLNEDE

HEEBISUEMTYE2 MR2017-4

SEUThzEhEEED

(7) L DB EYERT 5720, 1 SRED
A B =BT D

(8) Y DAL DLEIZHONTS (2) ~ () Z#kY
e

44 EEREER

FEE 1 ORERZE 5 1R, PO 1 AROBER
TR ANE — o T I LN E S OLIRE 2R
LTWb. FEN/ NI RHIZOT, #ERE T
FikzE L EK L 2T, Fi2, 2ok
RER 7z —=(kICLVEEEZHR L. £
B 1 OFERNS, UTFOZ ENgnsd.

Q) ERETRR L22OSED, Kb IERwIRE
E AR LR

Q) ERDBENT D500, dn b R IR A <
L7z

@) 1%, P.A3 (CG72L) I, PA1 (BEiHY)
& PA2 (BENV2L) ZHET S ERBESMES
N5HZ LM n5. PLA3E, CG B SN TE
57, HoBAQRr—2A%RELETW5H0, PAL &
P_A2 1 CG & L THW— R & BV ER Ml X
TWa. B ONE [19] »oRBEeX bHA
DR REDHEBEAREBEN TS, Lo T,
COMERLADOERIZEDEET, CG 7 LEM
Dk bESHE L.

G) 1%, CG Z#RT DHEMIZT, P_AL, P_A2
ZUWEGT 2L P AL OFPRSHMEIND Z E0D
Dol ZORERE ) EEHTEZDL E P_AL
P_A2, P_A3 DJEIZE T INTZZ EBn05D.
Flo, A7z —=JEICL T XTORIT NF —
VINLHBEKME 1% TERNR L.

P_A1l, P_A2 ORRTHKIE, AOFERNFEL TH
O, ROBEBOFEDENNH D, FD-H, KN
BEd 2 MR B R RIS 248 RT 5 &, EIMREIC
LG ZTWDZERNDND. UL, iThrse
[2] LREORERTH Y, FRRRKAHIE TEZE
BERFOMK AR LWV EWVWIERMETTH RV
Dynamics Hlusion 28%49 % Z & ZfifEad L7z,

ok o
| . |
P A3 P A2 P_A1
f f |
| i L
25 2 15 1 05 0 05 1 15 2 25
20 20

RoTza—=j%kklY **:p <001

5 ZFEB1 OfER
Fig.5 Result of Experiment 1



HEEBISUEMTYE2 MR2017-4

BAN—FYILITIT1¥E EERERHES Vol 20, No.1, 2017

5 FE 2 RENIFDOEEICI>TESHMEICE

51 XEREM

FhR 1 T, B2 REORABIE Z R RN
BRIz L72FE, R-V Dynamics Illusion 2354 L,
HIMRTICEREE 5202 L 2MR LT, FSERH
%, FEATHE X 0 AR IR DR IR FE B WR T D
EEEETHI LT, BEIMRICEX 2 ZENE
THIENGMNOTWND., ZDi=w, KWFIED LD
RO TS, BROREZIRXLHIZEHTTHZ &
WX THIMTICHEL X D AENEN. &
2T, FEER2 T, RRAMOEEDHR (FRoKE
S X)) EERLEGED, BEIME~OEEL
k9 5.

52 EEREH - FIE

BROKZ ST 2RI, EHR1CHEMRLE
FIAROEED r— A2 FHT 5. ZOERTIT,
ROKRES - #HEIAERTDH. BROKEZITHTD
KBTI, HBREOTFOEB X ICHLE CERABET
L6 (P_B1~P_B5), ERBBEI L 724G (P_B6
~ P_B10) #&®-5t 10 FEAZH WD (£ 2). *
7o, BROME ST 2 ERIL, RoOKE JFER
45mm (ZHE—L, (P_C1 ~ P_C4) o 4 fi¥H% v
7= (& 3).

D 2 DOFEBRITST T, FEBR 1 FERIC,
KRB AT — A N O—3HIEICE SN, £ D
NI VEIRC Al - A SE5. s
ERAN 114 (B 94, &tk 24), #ATEHEIE 1
2370 10C=45MITH D, 728, EBRFNEITZER
1 LRIERTEZDS, FEBR 2 1B L CiE, BRo K& XICR
THERTIE, 110 fEOER Y- D95, 2
FifEZ 7 o X N T 5] ICEET S, F£72, [H
FRICERDIE X 12B9 5 BRI, T4 FEOIE RN Z —
DL, 2 AT VX LIERT D) ICEET
5.

53 EER#EFER
BRoORE SICHT2EBROEREZR 6, BRoE X
(BT D EBROFEREZR 7127 K OEERRIL,
FHR 1 & RIERICHEERE DS ST 2D PR E 2R
LTW5. EBROHEEMNS, UTDOZ ENGNnD.
@) EROKZ ZTBRR L, ERBBET L5400
DMERF IR 288 < % Lz

Gi) EBPRREEDE USRI, BRSNS WIE E IR
WA < FnE LTz

Gii) EROBENDIEVIZE, HEREZ E MR L

Fo, A7 xzn—={EIZ L) T XTOFIT ¥
—UMBAEKE 1%DED LN Z L HERD
RESDEIMRICHBEHE2 52 L 2R LT

ok ok ok ok ok ok ok ok ok
PB10 PB9 PB8 PB7 PB6 PB5 PB4 PB3 PB2 PBI1
EF%D%IFIFEF?]?I%IF

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 25

m [ xew P B

RoozO—=3k&Y **:p <001

6 EB2OfER (K& X)
Tig.6 Result of Experiment 2 (Size)

‘ k¥ H *% H *k ‘
P_Cl P_C2 P_C3 P_C4
— —, r . | -
2.5 2 15 -1 05 0 0.5 1 1.5 2 25
B E il L E Bl

Ro7zA—=j% &Y *x:p<001

7 EB2OER GES)
Tig.7 Result of Experiment 2 (Speed)

Q) oOfEFRIE, ERKEIBHLALWES (P_B6 ~
P_B10) L k3B #7554 (P_B1 ~ P_B5) T,
EROKRE SRR < BET 256 0K 28 < M
THZERIND. Fiz, () OERIE, BE#TS
FMEDOFRE S TP_B1 ~ P_B5 il 5 L EkR
RKEWHZEIELDZ EN gD, £L T, 20O
FERITERDPBE LR2WRFICHAOND. 2 b0
FERED, EROKE IPBEFEMKROE MRS
EHZBHZENDND. ZUE, BRORE ENLED
HZEICRY, F—AREKOEENENT D LI
ERLTHWDAMREER S 5. Fiz B OB DOFBEN
ESARICHEBLZEZ D2 b E SN TEY, &
SERZSTHREL TSI ENRBREIND.

(i) OFERTIE, TR_RTORIT Y —U "L HE
KUY 1%DENR N2 &b, ROBMINES
HRICEBEREXDZENTND.

ORI ONTHBRE NS a A N ER-T &
A TERBBENT 5 Z & THRMIEZIR D 030
L THHOFEWED IZERNENI 720K U D] &
WO EIE N L < & 7=, Pseudo-haptics DAFFE TII,
HE OB & LB L TV 5Dt ROBENIEHE N E{d
HZLTHRRLESHRICHEBELHEZDZ L1 DD
EWELTWS 20, 21]. oz, RV
Dynamics Ilusion I%, BH&H Q@)X L@l L =Wk
ODHEETHMORICEEEHE XD RT,
Pseudo-haptics & RIFEHDOHERHRTH D = &R
BEib.



6 EER 3 Y - MEAMERS LIS RV
Dynamics Illusion |25 % A &£

6.1 EEREM

INETOERNPDL, WIEEZMAEICENT RV
Dynamics Illusion A& T5HZ &, £L T, B
DEESPEROKE S LWV o - RRALOSMA, &

SR EE G2 D2 LB nhole. —J, FEEE
(27— ANESTRIADSBENT 56, BRIENERD 5

BROIRE, & — APNBER & BRIKANET 229 5 BE oD 1
R ENIEEND. FRIWIRE L OEZEX,
BN FRAE O A TRILT 5 2 L3 L V.
2T, EBr 3 TIAE RN OIS & 53 4 i{E
L LT, BRRBERARTHIET RV
Dynamics Ilusion (2 5-%2 5 2% /51 5.
6.2 EEREH - FE
FhR 3 T, EBR 1 TR LIRS ORAE T —
AEFHTH. Z0LXx, KB —ANEFHOEKDOK
& XX P_B3 (45mm) (ZHE— L7z $oR i — ik
P D1 (CG Ditrrn), P_D2 (CG - filt R D
fErd V), P_D3(CG-FERAPDOIETRH V), P_ D4
(CG - ik - FER O/RH V) OFF 4 FREZ W
L (F4)., ZLT, ZoO4ATEENS 2HEEE T VX
LMEHL, —R2 b O—St A ESNT
EHLONRIVESEUZNELE - HESEDL. )
BRFEIIARAN 114 (BYE9 4, Lotk 24), A1frEik
X 145720 Co=6RITHD. 728, FEEFNEILHE
Br 1 SRIEET, (2) 2% T4 FHORR AL —2D 9
b, 2 flEHE T A NIRRT S IEDSIETT
B5.
6.3 EER#ER
FEE 3 OFERZR 8 TR, KT OEEMRIE, £
Bl LRARICHRE OB ST D 0EREEZ R L
TW5. EBR3OERMNS, UTOZ LN bnd
Q) AR A 55 2 & THEY
TEERbLBEIFE L
Q) G AR A T 53 5 2 & CHRY
RERLES MR L
(i1) TR D Fr D Sk & TR Al T - FETE A
WA FIREICAH B LR CIIAEEZD A DI
2o 7=
(@) Tix, P_D3 (CG - BRHFEOIERH V) H3h
DOFEMEL Y BIFDIRZR AR Lz &V ) BIEN
2Nk, FLTARY 7z —=(EL D 2 TORIT
NE—2 1) BRUTORERENGD Z END, K
EBRCTORERRE T, MR EZ®RmT IS5
Z WGt
() <Tix, P_.D2 (CG - g otE"dH ) O
BRI bR EE MR L. F

HEEBISUEMTYE2 MR2017-4

Hok

*

P.D2 P_D1 P_D4 P_D3

@ @Qﬁw L

-2 -1.5 -1 O 5 0 0.5 1 1.5 2

—i
B0 g0
RUT7zA—=jk&Y *:p <001 **:p <005

8 FEEr 3 OfEE
Fig.8 Result of Experiment 3

72, Rr7xzwo—=3kv, P_.D3 (CG - BERHII%
DOEZRBH V), P_D405HIE %L FTOREZENRD
U, P_D1 (CG DADIER) NHITAEEBEZEITRON
RORELS MR THAHEAICH D, FOTDARERD
RENVEL T, EFEEA 2 B MR ST 5 8L 5
2D EWyinoTz.

P D2, P.D3 OfER%, T 5 X axrs &
BE LG L Z A, P_.D2 (CG - i Hlg o
RV TIE, HEET 52 & CEROBENEIHE T
THELOMENET D] RO RHLHEENRT
fm&E%ﬁ%’%fé:fykﬁgﬂot4jf
P_D3 (CG - HERAHOIR B V) TIL, [fE%E
;01%#I<T@w%w_@béjﬁ&ﬁﬁ%%
DOFEMIZET DREIENE -T2, ZHbDa X b
MHECLERTH - TH, BRI
WEBERSZDMENRIRDZEREZLNRD. AR
BT, BERRERNSE, 77— ANOWIROFEMEICE
B hHz, MERTKIET —ANOMEOBEIKSE
NI E 52 TW D AREMEN RIS D,

—7J5, Gii) TiE, P.D1 & P D4 &#Ry 7 zn—
ZETHEB L CHOEBEENA LRI T2. RS
Da Ry hTIE, P D4 OFMENREL [F7r—2DHh
MR A TWDEEDRH D] E VI ERANSLL,
ik B AL SOME R I 2 R IR A Z itk » T
WEDO U 7 U T ¢ BRI ELTWAERT2ME 2 5.
@@)@F%Ti PR R LT, il g &
5 LSS ELS, BRI Z M5 LI2GAIc
1$X<‘ﬂlﬁbf_. ZHIZR LT, I ERIRRCAT
L2846, HAOIERBITHIE LW, fEROHE
ﬁﬂﬁwﬁ@%ékiﬁﬁ%#ﬁ6ﬂﬁ<&ot:
EREZILND.

A 81D S8R T R A 3% <
SHREENT=Dn. FEBRCHEH L7
UL & SHER N2 LIZBR D& TH Y,
N ER G TH L0, WEBREND
WERNEZE LT-) EDERNS ) oT-. #HBREIT
Mgz 5728k CREFk L, AR L2 LAvRg
Enb. —F, REEPETIE, HEEERLEEERE

PRENHITR S B

wix, 77
;O)El Em<
W THE < Tl



HEEBISUEMTYE2 MR2017-4

BAN—FYILITIT1¥E EERERHES Vol 20, No.1, 2017

FIAE =B LVFHAELTHDEN, X2 b,
ERO B OFEF L 0 b B BRSO/ 22 O HiE I R
EHZTWDZ Enbnd., LoT, TEHEKE N
252 EIC Lo TRENED D < 230 TP E RO
KO REUM N 12K T, EME LD Tk
WnEEZEZLND.
7 TLIY
AWFGETIE, MR ORIKROBE) 248 S 5
MR BUARFHIEL 2 R-V Dynamics Ilusion (25-%2 %
WELHR L, EORMRIT L CHRE) - BER AT
AL, EEEATR LG, FSERBIRICE
R DB T LTz,
KEAERORER, UTO LX) MR G s,
() AN ORHEDORE) 2 A S & 5 MR
F% & EERWE 25 2 & THRAITHE & AR
R IR 2w FITE LTz, 2 OREHR XV filko
BE#hA2MEE sS85 MR BERHKICE->TH
R-V Dynamics Illusion 23 %4AT 25 2 & AVURE
ni

(b) HEMET HEKDOKE XX, R-V Dynamics
Nlusion (2 8% 5 2, BFRORI>7-HF
SITHFE LT

(¢ ERITx L TIREICERE 21535 2 LT, fif
RIS L, R-V Dynamics Illusion (2 522 %
5.2, BEMEOER > - EIITHE LT

INHOMANE, R-V Dynamics Illusion i3,
WRAKTZ VT T 72 < BENRFORE) OB 22 EOFIR 1K
Z VA DIRIEMIE T HIAET D Z DB ghoTe.
% LC, N o) 2 8 < & 2 (B mikicxt LT,
WEA - A A2 5L, R EMAEIERSE2
T L TR RBAICRE L 5 2 T NENT 5 2
EEPLMMNILE. ZhbommEE, AOEIMAE
R RAEAEM A5 [E L7z MR /BRSO, 73
A ARREHEAT O BROIEHIC b HIFTE 5.

F7, RAEWIRICKR U CTRRE - BRI A A 5
% Z & C R-V Dynamics Illusion (Z A DEER UL E
DENRRTLT 2 D AN 215 5 A D FTREME DS R S 1
7-.

— 7, RO R R RIS R BRI E
HBZ2HNRI7A—=2L LTHERORE SREKRBOR
S/ ERka RERNEZ NS, SREIOERLYD,
B A AR T 5 2 TREMKDO B M RSB
&) - W O I ROMRICEEEHE 2, RV
Dynamics Illusion DR DL 2 AIHEMENH 5
Z BRI ST,

XoT, A%IL, WREERIONT A —F 52K
bS5 & CRISERBIGIC E ORI EEY 525
DOMFEERL T L ST, #2772 BIROFEE R
BOREAE 2 H Z L THIMRTICE X 5O

TSDHIZFER - LTV TFETHD.
HiEE

AR O —EIE, Bt - B B (A8
RUR R IZ 1 5 R-V Dynamics Illusion DHFZE
I2& 5.

SE XA

(1] RHURA, AT, PUilieids, SRS, HRFT : “E
BB L D LN VT E—F L s A BT 0 g
JABDHRGE L FEY, AAN—F ¥ V) 7 VT 1 P50 GE,
Vol. 13, No. 2, pp. 247 - 255, 2008.

2] PR, BREE, SRESRA, ARRET @i
AT 5 EEBFEMEART RN ES MG D%
B, BAN=F v U7 U T 1 25 3GE, Vol. 19,
No. 2, pp. 255 - 264, 2014.

[31 A.Lecuyer, S. Coquillart, A. Kheddar, P. Richard and
P. Coiffet: “Pseudo-haptic feedback: can isometric input
devices simulate force feedback?,” Proc. IEEE Virtual
Reality, pp. 83 - 90, 2000.

[4] A.lIesaki, A. Somada, A. Kimura, F. Shibata, and
H. Tamura: “Psychophysical influence on tactual
impression by mixed-reality visual stimulation,” Proc.
Virtual Reality 2008, pp. 265 - 267, 2008.

[51 Y. Hirano, A. Kimura, F. Shibata, and H. Tamura:
“Psychophysical influence of mixed-reality visual
stimulation on sense of hardness,” Proc. Virtual Reality
2011, pp. 51 - 54, 2011.

[6] AASHIT, RUIHBAGL, HEZZRE, SR EA, BAFHT
“Shape-COG Illusion : & EL I EARBRIRF ORI C
X L2HELMBEOHERIG”, AAN—F ¥ LI T VT
A FEFHICEE, Vol. 16, No. 2, pp. 261 - 269, 2011.

[7] H. Omosako, A. Kimura, F. Shibata, and H. Tamura:
“Shape-COG Illusion: Psychophysical influence on
center-of-gravity perception by mixed-reality visual
stimulation,” Proc. Virtual Reality 2012, pp. 65 - 66,
2012.

[8] Y. Kataoka, S. Hashiguchi, F. Shibata, and A. Kimura:
“R-V Dynamics Illusion: Psychophysical phenomenon
caused by the difference between dynamics of real object
and virtual object,” Proc. The 25th Int. Conf. on Artificial
Reality and Telexistence and the 20th Eurographics Symp.
on Virtual Environments, pp. 133 - 140, 2015.

(91 AEHEKR, PEIBR, PR, SeEA, AR
“HHEBEEEE F TO R-V Dynamics Illusion &
Size-Weight llusion DA AN, b a—~v A 27
= — AR SRR, Vol. 18, No. 3, pp. 177 - 186, 2016.

[10] A. Lecuyer, J. M. Burkhardt, S. Coquillart, and P. Coiffet:
“Boundary of illusion” an experiment of sensory
integration with a pseudo-haptic system,” Proc. Virtual
Reality 2001, pp. 115 - 122, 2001.

[11] K. V. Mensvoort, P. Vos, D. J. Hermes, and R. V. Liere:
“Perception of mechanically and optically simulated
bumps and holes,” Applied Perception, Vol. 7, No. 10,
2010.

[12] F. Argelaguet, D. A. G Jauregui, M. Marchal, and
A. Lécuyer: “Elastic Images: Perceiving local elasticity of
images through a novel pseudo-haptic deformation effect,”
Applied Perception, Vol. 10, No. 17, 2013.

[13] H. Yano, H. Igawa, T. Kameda, K. Muzutani and
H. Iwata: “AudioHaptics: audio and haptic rendering based
on a physical model,” Proc. HAPTICS’04 Proceedings of
the 12th international conference on Haptic interfaces for



(18]

[19]

virtual environment and teleoperator systems, pp. 250 - 257,
2004.

T. H. Massie and J. K. Salislury: “The PHANTOM
Haptic Interface : A Device for Probing Virtual Objects,”
Proc. 3rd Symp. On Haptic Interfaces for Virtual
Environment and Teleoperator Systems, pp. 295 - 300,
1994.

M. Sato: “SPIDAR and Virtual Reality,” Proceedings of
the 5th Biannual World Automation Congress, Vol 13, pp.
17 -23,2002.

BHFE, MEES, BRI —, REKL Wi
BRI 55 < B R OfER L 3 EICBE T 5%
#iny”, AERN—=F 2 YT YT ¢ F25 RS, Vol
16, No. 3, pp. 379 - 390, 2011.

hAIESE, TR, MR, =i —RR, #Em: ik
EEBLO— R KA I T2 B R e T 7 AANT — T
ay T EBLIEE DR, BARN—F ¥ VITIT 4R
W 3CEE, Vol. 19, No. 4, pp. 593 - 603, 2014.

T. Tanabe, H. Yano and H. Iwata: “Properties of
proprioceptive sensation with a vibration speaker—type
non - grounded haptic interface,” Haptic Symposium
(HAPTICS), pp. 21 - 26, 2016.

WS, PR, R, MR, A,
BNVETE, BEEaE « “GRaRRrA ) « YroRH SERE T
U7z BRI EIC K D RS, BARN—F v L
U7 VT EATHOGE, Vol 17, No. 4, pp. 333 - 342,
2012.

L. Dominjon, A. Lecuyer, J. M. Burkhardt, P. Richard,
and S. Richir: “Influence of color/display ratio on the
perception of mass of manipulated objects in virtual
environments,” Proc. Virtual Reality 2005, pp. 19 - 25,
2005.

T. Yuki, Y. Ban, T. Narumi, T. Tanikawa, and M. Hirose:
“Controlling fatigue while liffting objects using
Pseud-haptics in a mixed reality space,” IEEE Haptics
Symposium, pp. 175 - 180, 2014.

HEEBISUEMTYE2 MR2017-4

© 2017 by the Virtual Reality Society of Japan (VRSJ)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




