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Abstract

The purpose of this study was to investigate whether the use of speed emphasis
in VR space affects the sense of speed, and to examine the effectiveness of the
conventional emphasis on speed in a highly immersive environment such as VR
space.

In this experiment, we created an emphasis expression using afterimages and
distortions used in manga and other media. The experiment was conducted using
these expressions, and it was confirmed that the sense of speed was higher when
the emphasis expression was used, and that both afterimages and distortions were
effective. The sense of speed with emphasis was higher than that with background,
but the sense of speed without emphasis was also highly evaluated, so it will be
necessary to investigate this in more detail.

In addition, it can be said that the emphasized expressions created in this ex-
periment are unlikely to cause VR sickness. However, VR sickness itself did occur.
Since this was only a short-time verification, future investigation of VR sickness
through a long-time experiment is desired.
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FERR (local Pos) O X il (x) 273, BN EOHEICED 2ETH %, Unity 121
JRRD o ABE 2 RT V-V NERE, A7 227 bO—D LOBATY =2
I % & BRI AN 72 BERE 2 7R3 1 — A VIEERED D B i.local Pos 1. HHEINER & 72
247327 bDOO—HVEEDO TN TOEEMO T — R EFFEFLTWS, £2
25 XHDT =X DAEED H3 72012, ilocalPos.x LHEET %,

SliceSpace 13 1 DHDHITHIA 7 — 2 A TH D, (RAT BEIC & o TS Z fH
THHERMRES NS (K3.75H), RATIEIREVIZE. BRIGERHET 5 M
BROVINE K %, AREFFETIX 0~2 OFEPFTHETE 2 L 5 CRIFRHHDO Tu s 5
L ERR L7z,

Interval (X2 DHOHIHH R 7 — X X TH D, frac EIC L > CTEH X2
RS 570D, ZOHEIC K o THRERFHADENIE SN S (K 3.82H), Al
D frac B DR DBAMR T, Interval 13 1 U EDEZFE L THEKRD RV, Z
Dz, ZEIDFEERTT Interval DIEEHFAIL 0~1 TIFEL TV 5, Interval &
FlWTEDFER, D% D frac(ilocal Pos.w x SliceSpace) — Interval 730 % R[]
% (K3.6 DIKBOTY TIZTZ 7035 2%) &&=, 3.5 THH L% ilocal Pos.x @
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Material . LRV, E7z, WHIAH L A UTTiEE VT, BBEBIC Y Z 7 —
YavERLTHWS, SELLWHARIZERBRT 3,

SliceSpace=1 SliceSpace=1.75

3.7: SliceSpace ZHIZ X - TZE D 2 fiH[E bR

o/ SEBESRNNS

Interval=0.5 Interval=0.8

3.8: Interval ZHIZ X » TE b 3555857 DIE

EROMWEERIIK 31l SBT3 28,

3.4 BBHAH

X 24HDONADRIT, ADOLMHDIEF T o722 727 PORIVPEL LB X
SWHE XN T W, ZHUIEBBEIED» S Rl EELZEICER L2727 Mk
5TH5, LrL, RELHILTERLZORADRERIZ. LAY —HEotl
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KTDOZIEDEREDEE (7 —IL FEED Y i) 12 & > TED SRV ERE L TEK
LTW3, BHZIEICHHAT %,

AR ARNZ, EREZECTLES b Z0EMKOF 2K LTLE S, £
OEMEZEARHTREI L TLE S &, MFARBIC X o TR U Z2ERED /1
TEEDANT LRV, #RE UORERZELR S Z8iTkd, Fho mifkild
MRINAEZIE L NVEEEEZ2D00, HEARMCHFICEZ D ZRWEHRTH
5, TDH, FHINZIFEHENL e WK LTENEEZRZ SN TL
F95, ZLT, BWERDIVAID, tNMIEIXH2MEDTH T LA ¥ —
AR E CHER SR T, EARBIGENK Y LTEX N2 AREMD R % 5,
ZDOZens, fERT 2HMIARIII. T A Y =R SO EELT DK T IR
WHER SN T HEMERZ AU S WIRFARBIC LRV WiIT RV,

SEER L7za > 7 VIi2BWT, LAY —iEifiREPRDITVEICH
BRI, IR LA VY —DEMICNET 2R TH S, HE, LA v—
GHEITAHRITH 2HTZ2 R TW5 720, EHTIEEL? S FANCHE L Tnd X5 ICR
2% (K39 SR, LorL, LA Y—DHEMERVTWS & XX, EHTXE-
TREDPSE (D LARE,ISA) MEYIZ X5 ICRZ 3 (K39 F2R), Kida
YT YYNTEZAWERORTH 5, MEFWTWSRFOELTIZ2R D KEL
RZ 270, TVAY—HRZLRNADBERLOB W, 2D, K39 NE7L
A X =28 T 28 Lo SEEN - E TR LTV B,

WHBADRIIE, K 2.4 FHIR L7 & D IR OBEEE L U RO 2
WEfT5> 2 E AR T2, L LARAS, VRZAEMTORBTIEIHAOBENE
HTH2Zrr., OYPADETIVHE L WS FEEFELHW/2DIZ, FidOWw
DHDRBE ) 7V RA A TEMERSCEET S Z L ER#ETH 572, 2D,
TLA Y — L RFARBD R DIV BICH 2O ONADRE 2, HT RS
FRNCHE T 2R DRFALRH L LT,

FEEE - TBENT 2720, PLUBEZERNTHY, Lz FHTER2»FOR
BAREEFRICEERA S, 2OIZEDH. T A Y —HEOHEL OIEDHED
WL TEDLRVWEARE LTz,
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X 3.9: LAY —DOHAEIC K - TZE D 2ZHL OBE A

WOHAADRFTIRSERDOY X b %K 3.6 ICEEHT S,

* 3.6: W HITBET 2R
HH FIHAME EiE!
TopColor BZiEE | MHARHOIME D
ButtomColor BRiEE | HIARHOKE DR
TopColor Pos 1 SRR 2RI D BHAA A B
TopColor Amount 0~1 SRAARILD IR DT

20DH T =Ly D, BHEDORAT—XATH27V7 7EZHIELT, 7
77 —=2arviERBTLEIETONADHERZLTVWS, $3220DH87—1Ly
FEHET %, EBHIHFRICLAZIEET 25, HMARHOMBHROBIET VT 7
fE%Z 112 U TREIIC, MFARBHOBREDOEIZ 01U TERICT 5, @R
Blta R UTIRE L7zt % TopColor, #RIZHRE L 7t8% ButtomColor ¥ &3
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ERCE

RIFFRTIER L 72@BADRBU, 777 - a v ORKEHEST 2 Z T
&5, BBRBODZF7 -2 a v BRAIUHKTHER Lz, #lid3.7, X380
WY TH 2,

amount = clamp(abs(TopColorPos — i.uv.x) + (0.5 — TopColor Amount), 0, 1)
(3.7)

i.color = lerp(TopColor, ButtomColor, amount)
(3.8)

SRAA R I DFAGAAIE % TopColor Pos £ EFRT %, W ZHMMAE L LW O
T, EARNICHIHE L TREEE NS, HlHIR T —2 XT3 TopColor Amount D
HICkoT, 797 —>ayoiRKzHETE 2 (K310 ZR), EI/NI VL
ButtomColor DFZE58 < 72 D BE L 712 %, WITMED K Z W& TopColor DFE
PR R D EaMNEL RS,

TopColorAmount=0.25 TopColorAmount=1

3.10: TopColor Amount DAEIZ & 5 ZAk

amount l¥. clamp BAEIC X > TH I TN 2623 0~1 OHEFICEE X LTV 5,
iuv.x iE. OBADORBEHEHA LA 7Y =2 bO UV BEEX 2 fes, AN
2 UV R U SV il 07225, Unity TS 7025 4 LT XY i c&E
INTED, BT X, HEARPYETH S, UV EE X Iy — KRR
D XhEFHzEEbE TV,

lerp BABUZ. AJT A & AT B D% AT T2 X o THIEHIM L 726K 2R 3
SZENE. AJ1 A DS TopColor. AH B A3 ButtomColor. RGN Y 25 A
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71T 5 amount TH 5, lerp BRI L o T, L X VT T 5L EDMi.color B3
WO 77— a ilihoTW0Wd, MEFERIIN311 22T 2 L,

AR P

3.11: FRBR & WHI A DTRAFIRI MRS R
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BR21T o 72,
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(RBRIC 020 B RN, SIRFARBO AR —> O D20 & 20 WEETH D, &t
LTC20RETH 5, — NOWERE T 2 KB, 3 - 7> — MEE
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4.1.1 EEBRNA

REFRE AL VRIREE TEBREIT o 70
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ZR VR ZERNCTIRER L T S\, KERDE D o 72 S EERK % 5 BFEFHG L T3
Bolz, KBS BIEFIETT VX LIT LT,

%% 4.1: BB OHIE T X — & FRIEHE
[R5 X—% [ few | Bl | A |
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Interval 0.5 | 0.7 | 0.8

WNRAIET T T —> a v DBEIEEZRD 5, 777 = a »»E L § ITEHI
%5bDE, WITRELS TRERRETPEVWD D, ZoHEo 3ETHEL 2,
FERDFHNH S F X — & & TopColor Amount DA TH 5, e EIEDFEMITE 4.2 %
ST L L,

3D T = ayED 3ODMMARIUCEWT, MRz /il 24 7
V7 PORIWBFAILTH 2, BRERFEFARKIHERLTH 5w, EEKEZ 5 K
BERFI L T B o7z, RBT 2IEFIX S VK L2 Lz,

K 4.2: WHADHH T X — & FRFEH
ko x—x || P | R
| TopColorAmount | 1.5 [ 1 [ 05 |

& - P

TZ7TF—av i EWL 75 —3iav B TZTF—3v BN

X 4.1: TAm5EER 1 C AR B LLE {4

7 v — FiHMliOFEZ LT, BEIEEEZ KD %,

23



4.1.2 HERER

EEZIX. 5 AD 20 REBHICH I LT W W 2, BRSO 5 BRFE T o F
YRR A3 ICEHEHT S,

& 4.3: filffi 85 X — X O@EEEFHE T > 7 — b iR
ECSIFENEEEEIE Y
bt 2.8 3.8 3.4
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BRI HRREDRRIED, OHAIET T T — a UHEND DR S IRERZ
KU BHERE R o7 OHAIEF. ROVEED XS ITHRZA TRERDEDL S LWV
BRDBD o7z,
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TARERR 2 Tld, BEARHOE LRI 21D 272012, REOHIfH AT X —
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5 BRI L TH 5 o 72,
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BIEL, 797 =2 a ik A0[HEHORELITS 2 TR OMELZIT- 7,
TopColor Amount DIEZ /N TR REDPFEL LD, REL TR RS,
FEMIMELE R 4.4 1CFCE T %,
F 7327 FDERAEEZ limitScale.x DFBIZRD OB ADIETELb S %,
£ 4.4 BREBOEIFAEH I X —& &EHA

| R A=x | TR B
’ TopColorAmount H 0.25 ‘ 0.5 ‘ 0.75 ‘

WHAK, FHEFARRICT Xy F L TWAE, 7027 VPOREZXZEIET S
A7) TP eHEERZI L I2XoTHEERITok, A2V 7 BT 4.1,
X42DBHTH 5,

limitScale.x = firstScale.x + (speed  12) (4.1)

limitPos.x = firstPos.x + (speed  60) (4.2)

3T 2HITHIA L7z ef fecScale.x & ef fecPos.o DIHKAEZ D 5 DM limitScale.x
& limitPos.x THb, TNHOEBIZE, a2y 7 YimRo X#imoRE
firstScale.x & X ¥l _EDPEFE firstPos.x 12, speed WRIEDIERE T 72b D%
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TEofo LU, PROEZIRHAT 2 ., BHARHORIPHE VR ERINAKL
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BHERE O 5 BEFHl O FEEE iR %,
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