gooooooooo
IPSJ SIG Technical Report

Vol.2014-CG-157 No.15
Vol.2014-CVIM-194 No.15
2014/11/21

bbb tobbtgbobogbod

oooo! oooobtt

oooaot

ooo! oooot! oooot

goooooooooobooooooobooOoooOoOoOoO0ooooOoboOoOooooOoooOoooooboOog
gooooooooooboooooooboboooooOoboOobooooboboOooooOboboOoooooOobOoo
goooooooooooboooooooobooooooOobooboooooboboOoooooOoboooooooboOoo
goooooooooooboooooooobooooooOoobooooooobobooooooooooooobOoo
goooooooooooooooooboooooobboo0ooooboboooooDoOoooooooboDbOoo
gooooDoooo

(a) (b) ©

01 (0000000000 400000000@MO00000
00O0(O0O0000000

1. 0000

gobooooooooobbooooooooooboooon
obooooooooooooobooboooboooo
ooooooooooooooobooooooooooon
oooooobooooooooobooooobooboon
oobooooobooooooocooooooooooon
ooooooooooooocoobooooooooon
gobooooooooboobooobooooooooon
oooboooobooooobooooooooooooo
oobooooobooooooocoOoboocoooooooo
ooboboooobooooooocoooocoooooooon
ooooooobooooooocoboooooooboOooon
obooooooobobooobobooooooboooooon
oobobooobobooooooocooobooooooOooon
oooboooobooooooocoooooooboooo
oobobooobobooooooocoobobocoooooooo

! pooooo
Hiroshima City University, Ozukahigashi 3—4-1, Asaminami-ku, Hi-
roshima city, 731-3194 Japan

fl gooooO00OoOooooOg
Presently with The San-In Godo Bank, Ltd.

2014 Information Processing Society of Japan

gbooboboooooboobobooooobooboboo
gbobobooooobooboboooooboooboboo
gogboobbooboobooboboobooboon
goboobbooboobooboobbooboon
gogboobboobooboobbobboobogon
0000000000 lemooooooooooooo
o0oooooooooooooooooD 1(ymoooo
goboobboobooboobobooboobboo
000 (c)oooooooooooo

2. 0000

0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000000000000 0 Hersch
O Chosson[l] 000000000000 OOOOOO0O
000000000000 O0Mitrad Pauly[2]00000
00000000000000000000000000
0000000000 OYueOD [810000000000
00000000000000000000000000
OO0O0OPapasO [4]0000000000000O000
00000000000000000000000000



gooooooooo
IPSJ SIG Technical Report

O0000OO0OOOONonoyama O [B]O0 00000000
000000000oo00oooooooooooooo
O0oooooodoooooKawai[elOOOOOOOO
000000000oo0o0oooooooooooooo
O00oooooooooooooooooonoAmano[7]
gddddoooooooooobobobobbbboooboo
gdddooooooooobobbobobbbbooooa
Valluzzifl O OO Oooooooooooooooooo
Valluzzifl O OO oOooOOooooooooooooooo
gdddooouoooobbobobbbboobbbobooooda
ggbogdbbtooobbooobbuooobboooono
OD0000000 Kawai[6] 0 Amano[7]0 0 00O OO0
0000000000000 Kawaile] DO DO OOOO
D0o00o00o0000Amano[7]000O000DOOOOO
goooood

podddoooooooooobobbobbbobboo
gdddooooooooooboboboboboboboboooboo
O00O00OBalad [0 0O0OO0OO0OO0O0OOOOOOOOO
JoooooooocMYyKOOOoODOoDoooooooo K
doooooooooooooooeMyooooooog
00000000 ooooobooDoob Kobooooo
JdoooococMyooooooooooooooooog
gdddooooooooooobobobobbobbobood
00000 LEDO0OO0OO0OODOoODODOOOO0o0oOooooon
O0OLEDODO0ODODDODODOO0DDOODOOoDbOobDOoOn
Joooooooobboooo LEbDODOO0oOooooon
O00O00OBalad OO0 O0O0OO0OO0O0OOOOOOOOO
gdddooooooooooobobobobobbobooooboon
ooooo4000000000b0O000oDoDooooon
gdddooooooooooobbboobooooooga
oo ooooooooobobo

Drew O Bala[10] 0 BalaO QD00 O0O0OO0OOOOO
gooooooobboobbooubbbo 3x3000d
gooodooboboooobobbuooobobboooooo
00031000000 LEDbODODOOOOODO LEDOO
gddooooooooooobobobobobooboooog
gooooooboooobbouooobobobooooooo
0000 LEDO0OO0OO0OOOoDOoODODOOOoO0o0ooooooo
O0O00OoooODrewd Bala[l0] DO O0OO0OOCOOOOOO
goddoooooooooobobbobboboooooog
gooooooooboobbbibb 3x30dduoogad
gddooooooooooooboboboboooooogd
gdddoooooooooobbobooooooogd
gdddoooooooooooboboboboboooogd
gdddooooooooooobobobobobooooo
gooogo

Finlayson 0 [12],[13] 00 0000000000000
0000o00ooooooooooooDooooOon RGB

2014 Information Processing Society of Japan

Vo0l.2014-CG-157 No.15
Vol.2014-CVIM-194 No.15
2014/11/21
0000 XyZOoOOoOOoOOoOOOoOoooooooooooo
0000oo0o0o0o0ooo0oooooooooooooo
oo oooobobobobobboboba
pdddddoooooooooooobobobobooboobobon
pddddooooooooooboboboboobooboooog
oo ooboboboboooa
gddddooooooooooooboboobobboon
oo ooboobobbobboooa
oo ooobobobobobooboon
poddddoooooooobobobobobobboboboooog
gooogo
gbooooboboooobobobooobooog
00O0OD [14],[15],[16]C 000 LEDOOODOOODOO
000000000000 00KobayashiO [17]0000
0002000 LEDDODODOODODOODOOOOODOO
oo ooooo
Morimoto O [18]0 000000000 0OOOOOOO
gdddddoooooooooooobobobobobboon
0000000000000 Jhnson O Fairchild[19] O O
Joo0odoooooooooccoooonooon RGBO
gddddoooooooooooooboboobobooboon
gooog
Miyazaki 0 [11]0 0000000000000 00O0
goddddoooooooooooobobooboboon
O000o000O0OMiyazakiOO 2000000000 30
oo oooobobobobboboboa
0002000000000 4000000000000
pgoddddoooooooooobobobobobbbooood
Miyazaki O [11] 0000000000000 0O OMiyazaki
gddddoooooooooooobobobobobobon
godooooooooooobobbbobbbooboboooboog
good

3. 0Oooooo

00000000000 000000000CIEDDD
00000000000 XYZOOOOOOOOOOOO
00000000000000000000000000
00XOYODZOOOOOOOOOOOOOOOOOOo
0000D0JSZ81200000000000000000
00 3600400nm 00000 7600830nm 0000000
00 400nmO800nm 00000000000 ADDOOD
X0y0DzOOOOOOOODOO zA)O5\0zA\) 000
000000000 X0YDZOOOOOOOOO0O0oo
20.



gooooooooo
IPSJ SIG Technical Report

X

x aka.

CD— (< -re
9‘ S D 05 5SS

CIE-XYZ value

Spectral response Light Object

02 00O0O0O0Oopoooo

800

X = / EO)SMZA)A, @
800

y = / BOVSONFNAA, @
400
800

Z:/ E(\)S(\)Z(A\)dA. ®)
400

O000E(ND0O0O0OODDO0O0O0OOOOOSA OO0
00000000000000000000000000
00000000000000000000000000
00000000000000000000 4000 800nm
000 N,000000000000000000000
000000 x=(X,Y,2)T000000 ()OO (200
(3)000000000000

x = PEs. 4)

oooooooooooD 3xN, OO0 POOOOOO 103
oooooboo XoOvYyOozooooooooooo

Ty - Tn,
P=1wn - o~ |- ®)
Z o ZN,

oooobOo0ooobOo0oon0dg Nyx10OO00O00 s0O
oooooOoocOooonoooooogn Nyx Ny Ooono
EOOOO

E:diag(ElaE27"' 7EN17)' (6)

4. 0000

gogbogobooobboobooboobboooboo
goboobboobbooboobooobobboon
goboobboobbooboobooobooboon
goboobbobbuooboobobooobooboon
goboobbobbuooboobobooobooboon
goboobboobbooboobobooobooboon
goboobboboobboobuooboooboboon
gobooobbooboboobooboooobooboon
gogoooobobobbobooooooobbobbboooog
goboobboobobuoobooboooobooboon

2014 Information Processing Society of Japan

Vol.2014-CG-157 No.15
Vol.2014-CVIM-194 No.15
2014/11/21

Light2 @ E,

11\

03 40000000 20000000000000000000

ooooooo
dp [ 9 Light
d 12 ghtness
1 J s dinp
dyy .22 . oy

L]

d,

Oil paint O, i XYZ > L*
. ( database \ ®e ., L

Emitted llght =@ e

E ‘ ‘Cjﬁxjﬂxbu

Mlxmg welght Photoreceptor
04 00000O00O0OO0DOO0OOOOOOOODOOOO0

oobooooooooobooocobobooooooboooon
oooooooooooooooooooo 3m
4l1000000000000O0CO00O0DOC0OO00O
oo0oooooooooo42000000000000
gobooobooooboooobooono

41 00000
Oooooooooooooo N,OOOOoOoOooO
oooO0ooooo0oo NyxN,OODOOOO

d11 d12 lep
d21 d22 te dQNI7

D= . . _ . : O
dn,1 dyye oo dayn,

oo nNOoooooo N OOoOoOooooooooooo
oooooooo0od N, x1O0O00O0OwOOOoo 4

000000000 Tominagal [20000000000
O00000000ooOO0TominagalD 2000000000
gobooobooboobooboobbooboon
gobogopobobboobooboobbooboon
000000000o0Doooo0O0OO Kubelka-Munk O O
0000000000000 00000000 Tominaga
000000000 Kubelke-Munk 0000000000
gogboobobooboobooboobbooboon
gobboooooobboobboouoobboooooo
gogbooobooboobbooboboobooboon
OO0 Lambert 00000000000 DOOOOOOOO
Tominaga 0 [21]00000000O00COOO Lambertd



gooooooooo
IPSJ SIG Technical Report

00000000o0ooooooooooooooooa
O000oooooooooooo

Tominaga O [2000 00000000000 OOOOO
000000000000000 Lambert00O0O0ooQ
gdddooooooobbobbbbbbbbboooda
gdddoooooooobobobobobobobbobouoooa
oo ooobobboboobobooood
gddddooooooooooboboboboboboboobooboo
gdddouoouoooobbobobbbbbbboboooda
godgd
poodddoooooooooobobbobbobooooa
gddddoooooooooobobobobboboooboo
gdddooooooobbobobbbobobboboooa
D000D00D0O0O0O0OMiyazakiO [11]00D00O0O0OO
gdddooooooooooobobobobobobboooboo
Do00oo00o0o0ooDooOOMiyazakiDOoOoOoooQ
000000000000 OOO0exponential color mixing
modelD 000000 0ODOODOOOOOOODOODOOOO
goad

wy wa WNp
dip xdyjg X -+ % lep

w1 w2 WNp
dyi X dyg X -+ X d2Np

dmlxd%2x-~xdﬁmp
0(@®0100000000000 (91000000

s; = exp (w1 log d;1 + wsologdio +
wglogdis + - + wy, log din,) 9)
= dip dipdy - diy (10)

0©O00(10)000000000lg000000000
00000 (10)00000000logd =0000000
0000000000 =100000000 (900000
00000000000000000000000000
00000000000000000000000000
00000 Lambet 000000000000 O0OOOO
0000000000000000000000000

42 0000
ooo0oooooooooo3sxvoooooooooo
ooooooooo F(HODoOOooooooo

{W17W2,W37W4} =

argmin F(P,El,EQ,D,Wl,Wg,W3,W4) ) (11)
Wi1,W2,W3,Wyq

F(P’E17E27D7W17w27w37w4) =
Ci1+Co+C3+Cy+Cs5+Cs, (12)

where,

2014 Information Processing Society of Japan

Vol.2014-CG-157 No.15
Vol.2014-CVIM-194 No.15

2014/11/21
O — 014 (612 > Tl) ) — 024 (022 > Tl)
1 — ) 2 — )
a (a?<Ty) o (2 <Ty)
Cn — cst (e3® >T) o = et (e >T)
= 'y = ,
’ cs (e3? <Ty) a (a?<T)
Il (65 Z O)
Cs = I (T2<C5<0) 5
I3cs~t  (otherwise)
Il (06 Z 0)
C(6: IQ (T2<66<0) ,
Iscs~!  (otherwise)
Ty =100, T, =-1,
I
I; = 100000, I =1000, I= 2

(=Ty)~1’
100 fr.(PE,D™") — fr.(PE,D%2)|),

( )
100[fL(PE;D™*) — fL(PE;D™)]),
100[f(PE:D™") — fL(PE,D™)]),
100[fL(PE:D™?) — f1.(PE2D™)]),
¢s = (100f(PE;D™?))? + (100f, (PE;D"*))?
—(100f(PE,D™"))* — (100f,(PE,D"?))?,
¢ = (100f1(PE;D™?))? + (100f, (PE;DY*))?
—(100f(PE2D™"))* — (100f7,(PE,D"*))?,

Np Np Np Np
§ Win = 17 § Wan = ]-7 § W3n = 17 § Wyn = ]-7
n=1

n=1 n=1 n=1

nglny0§w2na0§w3n70§w4n»{n:1:"' 7Np} .

( )
( )
( )
( )

C1
C2
C3
Cq

00 f.(X,Y,2Z)0 (X,Y,Z)0 Lxa*b*0 00000 L*0
00000000000 (11)0000000000000
0000000000000000 Nelder-Mead 000 O
00000000000000000 [2210000000
50000000000C¢, 0000000000000
0000000000 ¢, 00000000000000
(12M000000000000000 ¢ 000000
0000000050 0000 00000 7y0000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000000000000000
060000000000C,00000000000
000000000000 Cs000000000000
00 (12@M000000000000000 ¢s0000
0000000000 6MO000 ;00000000



gooooooooo
IPSJ SIG Technical Report

f 2 T
0 T c 0 cs

G

05 00000 c, 0000 06 00000 Cs0000

oo0doooOooooOooooooooooooooon
0o0o0oooopooooooOoooooobpoooo
gobooboobobooobooboobboobboob
ooooobooboboooobooboob oo Oo
gboobobooboooobooooooobobogrn,obog
goboobboobbooboobooooboobogob
oboob I,Oooooboboboooooooooo

gooogd ci-Cs00o0000ogoggogggoo
gobobobobobobobobobobobobobo
gobooboobboobooboooboobboon
goboobooboobbooboobooboboon
000000000 00DoODo0o0ooooooog ¢1-Cs
goboobooboobboobuoobboooboon
gobooooboon

O()ooea*p*0 00000 L*OO000O0O0O0O00O
gbooobooboboboboooboboboboobooo
gooooobobbbobooooooobobobbboooog
gopbooboobbuoobooboooooobboon
goboooboobbuooboooooboobboon
gobooobooobbuooboobooboobboon
gopboobooboobboobooboobboon
gbobooobooboboboooooobooboobooooog
000 LEDODODOOO

5. 0000

400nmO80ONm 0 00000000 DOOOODOOOd
0000000 HSC-17000 0 70000 OO O400nmO
800nm O 5nmO 0000 810000ON, =8100000
ooooooooobo20000N,=200000000
ooogdoooipooooooooOoooogooooooo
oO000ooodoooOog0oooooooooo2000
goboobboobbuooboobobooobooboon
0000ooo0oooooooooooooooD 1000
000000 VvVODODOoOoDooDOoesoKoOoDooO
ORa8O0O000O0OO000000000D00000
000oDo00oo0oooooDoOoooo sgooooogo
oboboboooooooooboobo boboboooog

goooobo0obOoobo0obOoobU0oo LEDOO

2014 Information Processing Society of Japan

Vol.2014-CG-157 No.15
Vol.2014-CVIM-194 No.15
2014/11/21

07 000000000
000 HSC-1700

08 Ooooooo

09 opooooopoo

010 0ooooo
oooooov

godOoLeEDODODOOOOOODOODOODOODOOO
gboobobooooboobooboboooobogoogoo
OOLEDODODODODODODODODOOOOODOOOOOOCODOO
LEDOOOOO0ODOOOOODOOOOONDODOOOO
gboobotboooooboobobobooooooooo
1100 1200000000000000 LEDOOOO
LEDOOODOODOODO0OOOOOOoOOoDoooooo
gogbooboboobuooboobooobooboon
gogboobboobooboobboobooboon
0000000OLEDDODOODOO0OODODOOOO0ODOLED
gogboobboobooboobboobooboon
O00o0O0ooOo(CRD)OUOODOOOODUOODDOODO
gogbooboboobooboobbobboooboon
000oo00o0o000o0o0U0oOoLEDD 300000000
gogbooboboobooboobboobooboon
goooooo0O0 11300000 1B30000gooooo
ooobobo1i0o0o0o
LEDODOOOOO 0.015-30[cd] D0 0000OOD0ODOOO
0000 80[ed 000000000000 O00DOOO
U000 LED4SODODOODOOODOODOODOODOO
gobogobooboboobooboobboooboo
gooboboboboo4b0b0bbObODOoOoooboon
200000000000000000D0ODODOOO



gooooooooo
IPSJ SIG Technical Report

011 OO LED 012 OO LED

—rrrrrrrrend

013 LeDOOOO0OOO0O0O0O0

014 OOOOOOOOoOOOoOoOo LeDOOO

0001002 0000000000000D00DO0O
01000 200030004000000000000O
0000000 1500LED(ODCO LED)ODODODDOOODO
g00000oO0oO0oOoOoOoOoOoDOoOoOOD.O 1600LED2(D
OLED)DODO0O0O000000DODOOooODoooooOO
00000 LEDOOOOUODOOOO 150001000 2
odoooo3goo400000000001000 2
00000000oo0oO0 LEDOO0OOOOOOO 160
0010004000000 2000300000000
obilpoob400b000D00D00DOODDOODODOO
O0O0O0ORGBOOOD200000000000000O
O000oooo0oooDoo 17y0000oo 1804000
0000 20000000000000000DO0O0000
oboooooooobi10bo LebOO OO0 40000
0000000000 0oDo0oooUooogooD 200
O LEDODOO0OOD 400000000000O0DO0OODOO
gobooboobooboboobuoobboooboon
goboobbobbuooboobbooobooboon
0000 1m0 300000oooogoooooooog
gobooboobbobboobooboobboon
goboobooboobboobuooboobboon

2014 Information Processing Society of Japan

Vol.2014-CG-157 No.15
Vol.2014-CVIM-194 No.15
2014/11/21

01 0o0O0ooooo

ooo 00100 2[00 3|00 4
goooooo 0.000| 0.000| 0.000| 0.092
gooooooog 0.011| 0.000| 0.163| 0.046
ooooooog 0.026| 0.000| 0.000| 0.035
pooooooo 0.006| 0.000| 0.054| 0.000
Jooooooooogogo| 0.0000 0.0000 0.000( 0.000
goooooogog 0.011| 0.408| 0.000| 0.058
0Ooo0oooood No4 0.085| 0.000| 0.000| 0.000
ooooboobg 0.000| 0.017| 0.270| 0.000
gooobobooa 0.146| 0.000| 0.000| 0.087
ooooooboo 0.122| 0.006| 0.000| 0.011
goooooogog 0.106| 0.000| 0.000| 0.035
ooooooo 0.000| 0.032| 0.029| 0.000
oooobooboo 0.192| 0.457| 0.000| 0.000
oooobobooo 0.000| 0.055| 0.146| 0.000
ogo 0.000| 0.000| 0.053| 0.247
goooooo 0.230| 0.000| 0.000| 0.046
goooooo 0.000| 0.000| 0.000| 0.132
goooooogoo 0.000| 0.000| 0.000| 0.103
ooooodg 0.000| 0.024| 0.286| 0.000
ooooo 0.064| 0.000| 0.000| 0.108
E=2r R4 gph i
B 3

016 0O LEDOO
gooo

015 00 LEDOO
oooo

02 RGBUUOOUOOOOOOOOOO LEDOOO LEDO

R G B
00O LEDx OODOO 1 97 148 | 255
OO0 LEDx OODO0O 2 | 105 | 162 | 246
OO0 LEDx OOOO 3 65 101 | 163
OO0 LEDxOO0OO 4 58 93 152
OO0 LEDx O0O0O0O 1 | 246 72 103
00 LEDx O00OD0O0O 2 | 141 31 53
00O LEDx OODO0O 3 | 152 42 60

4

OO0 LEDx O00O0O0O 251 | 75 103

godbooooboobboboboobbooobg

6. ODOOO

0000000020004000000000000
00000000000000000000000000
00000000000000000000000000
00o000000000000

000000 Miyazaki O [1110000000000
0000000000000 0000Drew O Bala[10] O



gooooooooo
IPSJ SIG Technical Report

e
n

Mixed paint 1

—— Mixed paint 2
Py

—— Mixed paint 3
/ —— Mixed paint 4

[3run ou] Ky1a1309301 [R1300dg
\

400 Wavelength [nm] 800

017 4000000000000000

(=)
(=}

Mixed paint 1 under Light 1
A —— Mixed paint 2 under Light 1
( \ Mixed paint 3 under Light 1
| | —— Mixed paint 4 under Light 1

\ [ —— Mixed paint 1 under Light 2
| |

\ [ —— Mixed paint 2 under Light 2

| 4 Mixed paint 3 under Light 2

A A
AN

400 Wavelength [nm] 800

Mixed paint 4 under Light 2

[a1e0s umouun yyim wu/uw/is/
[1run -qre] souerpel [enoads

018 2000000000 400000000000000

LEDOODOOOOOOO0OOO0OOOOONO0ODOONOOnO
00000000000000000000000000
0000000000000000000000000
0 [10],[11]100000000000000000000
ooooooo

Miyazaki 0 [11]0 20003000000000000
00000000002000400000000000
00000000000000000000000 LED
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000200020000
00000000000000000000000000
00000000000000

0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
0 [23]0

Morovic 0 [24]0 11000000000000000
00000000000000000000000000
00000000TzengO [25]0 60000000000
40000000000000000000000 [26]0
70000000000000000000000000

2014 Information Processing Society of Japan

Vol.2014-CG-157 No.15
Vol.2014-CVIM-194 No.15
2014/11/21

ooboobooooooooboocobooooooobooboooon
goboooooooooooobboooooooo

cooboooooooooobobooboboooooooon
OLEDOOOODOOOOOOOOOODOOOOODOO0O
oooooooo0oooo LeboOoOoOooooOooon
0ooDoo000ooooooo*o

OO0 ODoooooobooooooobooocoboooon
247001760 0000 BOODOODODODOODOOOOOOO
00022130030 0000000000000 O00O0O00O
oobooooood

goodg

[1] R. D. Hersch and S. Chosson, “Band moiré images,” SG-
GRAPH 2004 Papers, pp. 239-247, 2004.

[21  N.J. Mitraand M. Pauly, “Shadow art,” ACM Trans. Graph.,
vol. 28, no. 5, article 156, 7 pages, 2009.

[3] Y. Yue, K. lwasaki, B. Chen, Y. Dobashi, and T. Nishita,
“Pixel art with refracted light by rearrangeable sticks,” Com-
puter Graphics Forum, vol. 31, no. 2, pp. 575-582, 2012.

[4] M. Papas, T. Houit, D. Nowrouzezahrai, M. Gross, and W.
Jarosz, “The magic lens: refractive steganography,” ACM
Trans. Graph., vol. 31, no. 6, article 186, 10 pages, 2012.

[51 M. Nonoyama, F. Sakaue, and J. Sato, “Multiplex image pro-
jection using multi-band projectors,” in Proceeddings of the
IEEE International Conference on Computer Vision (ICCV)
Workshops, 2013.

[6] N. Kawai, “Bump mapping onto real objects,” ACM SG-
GRAPH 2005 Sketches, article no. 12, 2005.

[71 T. Amano, “Shading illusion: A novel way for 3-D represen-
tation on the paper media,” in Proceedings of Procams 2012
Workshop on CVPR2012, W11 01, pp. 1-6, 2012.

[8] R. Valluzzi, “LEDs illuminat metamerism in abstract
art - no 2 http://www.youtube.com/watch?v=
fyJH1inM730, 2012.

[9] R.Bala, K. M. Braun, and R. P. Loce, “Watermark encoding
and detection using narrowband illumination,” in Proceed-
ings of Seventeenth Color Imaging Conference, pp. 139-142,
2009.

[10] M. S. Drew and R. Bala, “Sensor transforms to improve
metamerism-based watermarking,” in Proceedings of 18th
Color Imaging Conference, pp. 22-26, 2010.

[11] D. Miyazaki, K. Takahashi, M. Baba, H. Aoki, R. Furukawa,
M. Aoyama, and S. Hiura, “Mixing paints for generating
metamerism art under 2 lights and 3 object colors,” in IEEE
Inter national Conference on Computer Vision Workshops, pp.
874-882, 2013.

[12] A. Alsam and G. Finlayson, “Metamer sets without spectral
calibration,” J. Opt. Soc. Am. A, vol. 24, no. 9, pp. 2505-2512,
2007.

[13] G. D. Finlayson and P. Morovic, “Metamer sets,” J. Opt. Soc.
Am. A, vol. 22, no. 5, pp. 810-189, 2005.

[14] ODOO0O,“00000000000O00O00COO0OOO0OO0
00000000 0 340 SUPPLEMENT, pp. 108-109,
2010.

[15] OOO,0000,“0000000000000O0DOOO0
ooooooyo000o00o00 0 350 SUPPLEMENT,
pp. 104-105, 2011

[16] ODOO,*“000000000O0ODO LEDODODOOOO

*I http://www.cg.info.hiroshima-cu.ac.jp/

“miyazaki/



Vol.2014-CG-157 No.15
noopooooon Vol.2014-CVIM-194 No.15
IPSJ SIG Technical Report 2014/11/21

070000000 0 360 SUPPLEMENT, pp. 128-129,
2012.

[17] K. Kobayashi, T. Yamada, A. Hiraishi, S. Nakauchi, “Real-
time optical monitoring of microbial growth using optimal
combination of light-emitting diodes,” Optical Engineering,
vol. 51, no. 12, pp. 123201-1-123201-8, 2012.

[18] T. Morimoto, T. Mihashi, and K. Ikeuchi, “Color restoration
method based on spectral information using normalized cut,”
International Journal of Automation and Computing, vol. 5,
no. 3, pp. 226-233, 2008.

[19] G.Johnson and M. Fairchild, “Full-spectral color calculations
in realistic image synthesis,” |[EEE Computer Graphics and
Applications, vol. 19, no. 4, pp. 47-53, 1999.

[20] S. Tominaga and S. Nishi, “Surface reflection properties of
oil paints under various conditions,” Proc. SPIE 6807, 2008.

[21] S. Tominaga, H. Ujike, and T. Horiuchi, “Surface recon-
struction of oil paintings for digital archiving,” Proc. |IEEE
Southwest Symposium on Image Analysis & Interpretation,
pp. 173-176, 2010.

[22] W. H. Press et al., “Numerical recipes in C: the art of sci-
entific computing,” Cambridge: Cambride University Press,
994 p., 1997.

[23] Y. Fu, A. Lam, I. Sato, T. Okabe, and Y. Sato, “Separating
reflective and fluorescent components using high frequency
illumination in the spectral domain,” in Proceedings of the
IEEE International Conference on Computer Vision, pp. 457—
464, 2013.

[24] P. Morovig, J. Morovi¢, J. Arnabat, and J. M. Garcia-Reyero,
“Revisting spectral printing: a data driven approach,” in Pro-
ceedings of 20th Color Imaging Conference, pp. 335-340,
2012.

[25] D.-Y. Tzeng and R. S. Berns, “Spectral-based six-color sepa-
ration minimizing metamerism,” in Proceedings of IS& T/SID
Eighth Color Imaging Conference, pp. 342-347, 2000.

[26] ODOOO,“00000000C000O00000000,
vol. 30, no. 1, pp. 42-43, 2006.

2014 Information Processing Society of Japan 8



