BERAIEF =R G Vol.53 No.8 2028-2035 (Aug. 2012)

PEERBISE 2 FH L 7ok 4 e CREREE T Ik 5
RN OHBUZ B9 % iff5E

PR osEbY) EH FIE? ORI i

ZftH 2011F10A21H, $}H 20125/ 12H

BEE | ARWFZECIE, PRFERIC L D IRFEEMICB I 2 GEESEAHHL, ZoR CoREENlmE > I 2
L—2a3ry3 5 AT 0% L7z, BRI, BB CHlmmom ) AR xRS 5720,
4 BRI BT L 72 G B & BRI AT L 72 A W CL v ¥ v o xdTore. F7, BI% LY
AT LEHWT, 4 0REREET (BX, X, FH) IZBF5MAOMGOE NI 5 iK%
1TV, SGIRBREE ST O IR G- 2 5 28 & BHAR IS L 72,

F—7— 8BS, IR, FIVRFEAMN, TR AR EE (R

A Study of Simulating Log-aesthetic Curved Surfaces under
Various Light Source Environments with Augmented Reality

Ryo Hirano!'® TosHINOBU HARADAZ KOHE TOKOI2

Received: October 21, 2011, Accepted: May 12, 2012

Abstract: In this study, we developed a simulation system that reproduced the light source environment in
a real world with Augmented Reality, and simulated log-aesthetic curved surfaces in the system. Concretely,
this system renders the curved surfaces using the result of spherical harmonics analysis of the light source
environment image that is reflected on the metallic hemisphere in order to reproduce the diffuse reflection
of the curved surface. Moreover, we experimented in the impression evaluation of the curved surfaces un-
der various environments (fine, cloudy, and evening sun, etc.) with the developed systems and clarified the
influence of the light source environment to the impression of curved surfaces.
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Fig. 1 Diagrammatic illustration of a log-aesthetic curved

surface.
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Fig. 3 Scene of the evaluation experiment with the developed system.
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Table 1 Parameters of a log-aesthetic curved surface for the

evaluation experiment.
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Fig. 4 Results of the evaluation experiment by using

a log-aesthetic curved surface’s resin model.
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Fig. 5 Results of the evaluation experiment by using a log-

aesthetic curved surface with developed system.
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Fig. 6 Luminance histograms of a log-aesthetic curved surface
with developed system and a log-aesthetic curved sur-

face’s resin model under various environments.

Bh () BHEEF VIS CG 7V & b2,
FEEAED IR & WEIPHT, MWEMPIKE 2D
MICHEE ML, LaL, BRE 7 Viimcld
JARXDANY, HEMEO/NS VIS THEERD KE
{Tp o7z,

£1) (B) :#gE 7 vihme CG 7Vl <, MEZL
A N7 T AP RR o7z, BRETFOVIEL, fimei
P70, —EOMEHETHRERIKE o
2. —HT, CGEFMMMIN 5 I2BWT, —/R¥
B2 7%, MELY A NS T A LTI
LR DOEALE LT,

5.5 E=E

BHIEEF IV & CG EFNVHTEIT, Fh2nsimss
THITE A G- 2 B ENR DE N MR T 5 2 L ST E 72, M
LA NI LADORETIE, B (B), B (¥) okiER
BTN CREOTLE THICHETE 2 WAL, Lol
) ORPEE T TIIHEE LA N7 T LANPRELRRY
G OEALERBT L2 LN TE R o7, 2hiE, CG
VI ABIEE T VI ICH 274 ) v 77 1)V 4
OME B L T wnizd, 21 OHOFHN OISR
BT CTRMEICL2ETMOEOEETOEEINKRE  FHH
T&hholzbEzoNS., 72, CGEF VAT & B
VB COEMITZEIIE L 2o 7228, B
(&), i (¥) OGRS CREOELOM % —ik
EHALIENTE/, 2FD, CGETNHMEIZBNTSH
R BREE T OISR OE N 2 MR T X 512 EEHEE O
HBICEAMT IR TELEERZDL, EBIZ, CGET
W IZBWTEESODLEVWEYD DA TY, HEEER,
WAt OELE R A Z L THEmOMATY HAwE iR
THLIENTET.

Nz e, BHA—BEOME, MEOMEZ#
WTHIEIE-T, BRLAY AT 4 ECHEZRMONE
JREREE T & AR IS B 2 574 2 2 LA T&E 5 &
W) ITREVE A R E R .

© 2012 Information Processing Society of Japan

6. F&&b

AL TR TIOR TR H 7z,

(1) BFEBRE OB % ZFE L 7B i % Al 5% &
AT L xR L.

(2) BHIEE TV % NC <> ¥ TYIHI L TEAE L 720 5
B & BIS L 72 AR ¥ A7 & %l W CHIZ G 92 5k
ATV, GIRBREATHIE OS5 2 5 5228 % IRk 12
L7-.

(3) BIZEL72 AR Y AT A2 X » T, HFEZH OGRS
T RIS B ER R 2 BT A 2 L ASTE L L
IMEEMEE RS 2 EASTE .

LHOBELE LTUTOL IR 0RHITHNS.

(1) ABF7eTIE, BIFE 7V HTE S CG T 7 IV TO,
) ONRFEEREE T OBREOLELE ZFLFEREET To
R L o7, TNHOREIX, CG ETIVEL
T DR O BBUYROME A ERE L TSI Tw
BWIEDEKEEZ SN, EMR CG ETIVEIEO
WA FHIHTE A L) VAT A RURT HLEN
H5b.

(2) ARRFZETIE, HIRICET % Fl%EE % 17 9 SGIRBRE A
RENTW7z, 4%IE, FHIVSEZ D54 2oGiRES
TIBWTERELITV, SIRHEREE T O EEER I
DG EWHSPIZTELEND 5.

(3) BUE, 3 5 1 ESEN IR ORIE X7 2 — % & i
TEIRR % DBLY) SARTCIR & DR OREIL % > T
5% [17). ZO#ER, /87 X —=F12L > TLHEOIIR
WCKRELGEELEHZAZEDPHENE R o7, 5%,
S OICHIFE R HED, il 8T X — % LfHOHZ O
BRICOWVT ORI L, 28R LRI TOREY
AlETAZLI2LY, RAGGRERE T CHNE TS
FIR% 155 720 OFIE/NT A — 2 RET LI LD
TELERTEY AT LNERR ST,

#HE RO —FIIRFEIER (ZEENZE (B) No.

23300034) 2L o7z, T ZICHEEERT.

SENH

] #FE f, FEHAE @ FEEMTREORR 7 VI X A
E VR ZHW-MHERI Y A7 4055, 7974147
& CAD Wiz &3R5, Vol.2009, No.12, pp.13-16 (2009).

[2]  HIfPEEE, 2 H 2, Woo, J. @ HARJIONER - IREHA
1232\ 72 3DCG HB—HARID 3 RTET VI NVT —
AT, HRTYA »FRFRHERSELE, Vol57,
pp.146-147 (2010).

(3]  EMHZET, AW, RIE % IEEERIC X 5 EMNE
I i D AT, IEHALILS2255E, Vol.40, No.2, pp.702-709
(1999).

4]  EHAE, FAE LW, HRUEOL B e £ o8]
BTV T XL, FEOFMESESRE, Vol.3, No.3, pp.149-158
(1998).

[B]  EHHEFE, PIBGEY, EREGS, FAE LT D BREE

2034



BERAIEF =R G Vol.53 No.8 2028-2035 (Aug. 2012)

Wy - TERIIBIT B M5, T4 2 FE%E, Vol.4T,
No.3, pp.29-38 (2000).

[6]  Yoshimoto, F. and Harada, T.: Analysis of the char-
acteristics of curves in natural and factory products,
Proc. 2nd IASTED International Conference on Visu-
alization, Imaging, and Image Processing, pp.276-281,
ACTA Press (2002).

7 BEHME, HAELN C BAIICBT 5 i o g oA,
THA Y EFE, Vol.s1, No.l, pp.77 84 (2004).

8]  BEHIFIE, HAELTN . CURVES IN NATURAL AND
FACTORY PRODUCTS, Bulletin of Japanese Society
for the Science of Design, Vol.50, No.3, pp.55-62 (2003).

9] HLEEs, EEAE, ST BRERY - TERICE
VF % il o = ﬁ%ﬁt%@ﬁ 9HT, THA Vg,
Vol.54, No.3, pp.39-46 (2007).

(10] EHFAE, & WZ, ZIUMHE RO wEN T & H
C7 74 7%, 7THA V098, Vol.42, No.3, pp.33—40
(1995).

[11] FHHMIE, FEET 2% LWl o SR g mE & G5F
fill##l, Visual Computing/7 7 7 4 7 A & CAD & ¥
R 4, Vol.2006, pp.72-82 (2006).

[12] Yoshida, N. and Saito, T.: Interactive Aesthetic Curve
Segments, The Visual Computer (Pacific Graphics),
Vol.22, No.9-11, pp.896-905 (2006).

[13] #L(% @Eﬂ*'gmf & %22 Mh# o ST
EENE TGN, 777 4 7 AL CAD ffgE
. Vol.2007, No.129, pp.49-54 (2007).

(14] FHHSIE, AREMESC @ M2 O SME ORI, 1l
W22 75 7 4 7 A & CAD fiff784, Vol.2007, No.111,

pp.56-60 (2007).

[15] Sloan, P., Jan, K. and John, S.: Precomputed Radi-
ance Transfer for Real-time Rendering in Dynamic, Low-
Frequency Lighting Environments, ACM Trans. Graph-
ics (TOG)—Proc. ACM SIGGRAPH 2002, Vol.21,
No.3, pp.527-536 (2002).

(16] INEERE— @ JRBIFEE S X 7 2 HE5E Y — )b ARToolkit @
FiJE, W IHHGETE AR TE Bl sy PRMU, Vol.101,
No.652, pp.79-86 (2002).

(17] PR %, FHEAE SESER I ICB T L6 ST X —
5 DU SABIGIRN D, HHRLIF 27T 74 7 A &
CAD %4, Vol.2012-CG-146, No.32, pp.1-5 (2012).

FE 5T (FERH)

PRk 22 RN R F o A 7 & L
. BUE, FIKRFERE Y AT L 150
FERHE AT £ 7. AR, VR &
72T 2 B A WFFE I HE .

© 2012 Information Processing Society of Japan

FH ME (ExH)

ik 8 4T3 R F K EBE HAREHERT
ZeRHME T, L (%), HEBBIE
(Bk) 794 Y REZFET, Fk 94
AL RS A T L T2 B %,
OB 16 SEMEIE, BEICED. M -
M, 7WA v HEmEONIEI s,
1996 - HARTH A » #RWFRIEfh B2 E, 2004 47 v F
FHA CEZHE, 2002, 2004, 2005, 2010 FEEME T A

3

H=F

B 5T

HEA 61 4F EAGHANFE - KR F b L
FZERHER LR LS T, W
RN K FAREF R T P8 4
MRS Y AT A T hEE. F
J% 19 SRR gESZ. 1t (1), a3~
Va—% 275747 AEOFRICNE
., BTHHREBEYES, WREHRA T+ T2, ACM %
=

(IE&R)

2035



