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A Study on Creating Non-Photorealistic 3D Animations with
RGB Lighting
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Abstract

Computer graphics, which began to develop rapidly in the 1980s, combines hyper-realistic worlds with
3D graphics technology to make fictional spaces and fictional characters look more real than they actually
are. On the other hand, some hyper-realistic works are so realistic that they can be unpleasant. To
compensate for this, works such as <Spider-Man: Into the Spider-Verse>, <Love, Death + Robots>, and
<Arcane> which emphasize painterly or cartoonish elements with non-photorealistic rendering techniques,
have been released and are gaining popularity. Therefore, this research aims to apply RGB lighting, a
method of extracting red, green, and blue channel data, to 3D graphics tools to create a non-photorealistic
rendering that can be flexibly modified in terms of lighting direction and color in subsequent compositing.
In this paper, RGB lighting was experimented in 3D program to realize the toon style of the recently
released Netflix anime <Arcane>(2021). The results showed that RGB lighting improved the accuracy of
color correction and made it easier to modify and edit lighting. This shows that this research is meaningful
because RGB lighting not only enables non-photorealistic expression, but also reduces production costs and
time.
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1 Department Multimedia, Seowon University, Cheongju, Korea [Professor]
e-mail: kimky j@hotmail.co.kr

Received(April 10, 2023), Review Result(Ist: April 29, 2023), Accepted(June 12, 2023), Published(June 30, 2023)

@ @ © 2023 The Authors. Published by NCISS.
@ This is an open access article licensed under the Creative Commons Attribution-NonCommercial 4.0 International License.
BY _NC To view a copy of this license, visit http:/creativecommons.org/licenses/by-nc/4.0/. 149



A Study on Creating Non-Photorealistic 3D Animations with RGB Lighting

1. M&

7k 2ot

=
=

Ste[o] AE O[OfR]|

o] g8 =

CHel OfL{H|O]

4

.
O:
—

FOfe L7t QUCH 3D OfL|m|o]d MZ 7|&0] 28& Fsto|M FRE 2Ol

CIRE 7|e2 ofo|H-2|de|E|

Hot=
Cf. 50|m-2|LelE]

Al

"t
=

2tk 3D HFH of

MIA

o

.
o

OfL{t 0] M2 7|

3

o
o
—

(Hyper-Reality)

E

HSO0ILiZ|0f Of

O
[

== =2HE2C O ZHZ0|

2o 2N 28 <MEHA>, <OtHtER, <HiX[Q] HZ>, <Bi2|ZH Al2|=> Qo= OjL|Hofd

pN|
=

gm. g2
M2 afz 87 B9

o
O:

A

f

2tAlS EHAS] 7t

f

A0
#H2|(Uncanny Valley) 2445 [110| LIEFGICE O] &

<ojo|d mE

O|O|X|7} Ha 2 THO|=[of, OJO|X|7} =

4

—

=

=

AIA

o

WE>, <H|0f
Ab

=]
=

tX]>, <32

—

M7t
o

o

=

oM LS ALRO7| B2 2353

it
=

I

Al
AP 5

H
— T

ol
=

b

H
[

b

Q|

BZ510] OfL|d0]440] HMEBt7| &= o

20

Ct [2].

3

—

.
o

CHE =2s Mad|=

AH
~

Sle 27|12

A
T

771
=

ArEH HEEME =

L

—

o, of

L

—

oi0l2t= &0l=

o
O:

5§ 22 MNY B

A
=

A Me[R=Lrof

3D OfL|H|O] 0|l Af HIA}

Itz of
Lol ok

-

VNSRSl oo HEM OE 7IE2

MA
oo

[B]12 LHFOITICE ofLmoldel £

ME

=
=

o
o

=2 4
-

A
=

=2 0
= T

iR 7kl MA

oh ches

A7t CHEtAto| . X[ 20 AlLf2|E

=
=

=
—_

74X B3O

2 7] oZ 21

o) 27| 7|EL

o=

EXM
= O

s ojcjoje]

M2t = AFOME HE P40 TE Al

o

L_:’a

o
O:

T2 NPR 7|g= 8¢ H7tY ofjoojdel =8 +

0|11 Z2[EIE =0[7| ?I3H H[AIEH

G| & =, NPR(Non-Photorealstic) 7| =2

—

=

Hl
=Ll

AHE3tH0| 2D

k=3
=

St7] %l8h 3D 2ZEQ0{o| HE HIE(Vector Render)

L
T

i 2 ME2 3D OfL|Ho|Md AEFY A= <ALO|C{M:

>5 &9
=
2EHYS

tO|E: 7 FLHA

I

<A

ay

S E O
%18 £80

LI 2>0l A &

o
-

b 7IEt OfL{E|O]

AE}
150



Vol.10, No.2, June (2023)

Journal of Digital Art Engineering & Multimedia

HIZfRRC] o & 0f

=

=

of et Atel A-0M= &= O[O|X|

oI

3

E
—

3D C|X[2 OfL[m|o]42] 7}

£ HIAY A

271 0f| A

78k AEE|HE0) CHot
Cf. 1960FFEH AFE02 HAFH DP9 7|&2

pAYS|
(=<

ot

HA HCEYS 083

O|OIX|E H#

AR

k=1
=

Aot

Al
=

G

=
<
Ar

El
|

At

Aol EfCt

At

AL
©

-
pru
4

NPR(Non-Photorealstic Render)241-2 OfL|H|O|4, A I 0f M5 E

CHE[Of 742 Q= FMOICE [7].

}

S oj2f 2oz

nIRCE Y

3D OfL{g|o]do]| X

£ 2D OfL{O0] M AEFUOl 3p OfL|H|O[4 <AE}Y

ol
A

of ZELD

HO| & TH:

b O

= BESZ>, <O 2>, <

m|of44 0] LY

| ofLimjoj442

Aol

| ofiL|

A
yol

HArRE0 2 HlAL

B

Llb2>, <3

L O
T 7T

AT

| AE= 2 oL O]

2. 0|EH HiE

HHME EO|

le SHIZE 0| Z(Umberto Eco, 1986)2] *

4

o
O:
=

Al
=

A (Paul Wells)=

(]

=

M <oo-0f AZtY B
=

(hyperrealism)’O|2t= 018 &3lf C

to|mHz2| €2l F

-
o

]

LA

>

T o|del 2|ealE

&z

C}. <2

—

i

2
= 0|83ty &

Ct. sto|m2| Ee|E 2

2
e

(superrealism), ZE2| 2| Z(photorealism)2 2 =

=

=

i 2| Ee

0
ol O/Met TF=XO[Lt M7y, 29| ME WS

o

S ALE A

SHA RAY

[m]
e

151



A Study on Creating Non-Photorealistic 3D Animations with RGB Lighting

Al BXIE 221 SZ0| Bt oto|HI|Ze[F2 ofFe| 2[gst BAIE 2= A0 =15t
% £ gxlettt ol SHoA

E —
2ot BAE S8 380 ERHezZM ol S8
= gHZ = 5 ULt [3].
F7HIE Of L/ 0| O] 4 0| A 2 6POITHEI%*EI% Al TCﬂ*e' NASl =214 #As M= W

Wells)i oto|mH2| €2l 5 OfL(H O EfQo] H2|Z2|S OfL
mojdol CIARL, 945, J2[1 Hd2 HAIS=tel 2(Z2(E| Mol £ A0 2TotALt &3t
O, FNEEet 282 &M MArel 22X Ao X[HjEct 1 ot

HFE OfL|mO]0] EfY o2 7|sof S4%t T2 SAMY BAS 3 HsE &8s
SHRACH HEHLE 2 TOIAM 3D OfLIHO|M2 Meits =017 floh AEH HZ 2t BHS =75t
= 80| 2ot 2L} mo|E HEX| 0|= 3l0|m-2| 2| E(F A2, Hyper-realism)g 75t
= ORE2 AHEH 212t i H7L STt SAEY 3D OfL|H0]82 CiCh7} 2ojjeh A2z O
AT

(A 119 "5 A, S SR E KXot 2AIHL M| (Uncanny Valley) A2 1970
Ahf o|l= Y29 2R IYAL Z2| OMAS|Z(FREsL) AL QlsiAM BEO| e{X|7| A|ZIRECE. o
L H2| oddo|g 2X0| 2ot AT Fo| M2 JHEE, 282 0| Q7te| BEIto| FAY
of Bl5tH AMRES| 2HE7F S71teE HE &l 238 d5asS LA &= 0|20
Ct O] 582 20| ARt Aol e = QA T|Ofof H{Z2A SEE|7] ARSIt Of 2

Jdf=Z2 BAISHH, x=2| EF 720 2A74L| Ee|Uncanny Valley), & &=52t2| A5 [1070] &
&t

+ Uncanny Valley o Healthy Person

—_——

= Toy Robot

T

§ Bunraku Puppet

'_§ Industrial Robot

)

2

£

<

Human Likeness 50% 100%

Prosthetic Hand

(O3 1] 22| OMAFS|Z2 SiAte| QIF|L| Ha| Jef=
[Fig. 1] The uncanny valley graph created by Masahiro Mori [11]

152



Vol.10, No.2, June (2023)

Journal of Digital Art Engineering & Multimedia

OH

= 0l

>9| SAMEH CG NHEZH 2520 7|0

o —
=3

b <HOf

HE 7HE] 2A Q1go| AY[st= A ZCiALE 7 ROAX| 2,

2> Lol

O, <3 Z|A0rAT|

i

43|
[SPIN

i}

SAHEH G FEEHS| o

HH
g

| H

Xlo
=

LAY ME|, &

A S

= ALk

7| E0l2td &

i

.
o
AN

= 3l
QA7HL| H2|]of s

[e]]
=]
‘S W70 WX E2BME SA|0

=
=

S|
]

H|A]

=
=

L=«
[

J
=3

X|Z&O 3p HH OfL|HO]M <EO0] AER[>(1995) 0|7 UEE CfEE9[ 3p OfjL|Ho|M2 2

OfL{mjojd2 2]

SMo| Xt
01— O L—

Al
2 A

&K

i

iy

r
2N

7|57+

ot

.
o

2249] 3D OofL|H o] 0| CH

=
[=]

7|E ofL|moldel ofiz|

-

<0

uju
)
wjr

3

Ciot

g0| 7i0jel =@ OfL|HoHoA HO|H ZAER

1]
a
0|

<

tO| E H:

I
HAEAS 7|8ez 7|20] ofd of

A

Ot <2 E, HA+EE>(2019), <

ol
PN

Moz Lt

HH

C
[

My

l

& oL oo[H0f &

F SLHA>2018), <OHA 91>(2021)1t

o
A

T} [1].

A
2 4

AEHStE oY oL oMoz

3

o
o
—

20 XS

2.2 UIZ2IA OfL|m0]M <OFH| Q>

H oul K|
= ar
oF T Hn
ul @o =
<l =
a8

M &
om 1
S

=

i

=20l YYE OjLHo[M TV AlZ/=Z 2|1 28 7

29 & kAl 27t HEQHQF A2s BE22 P A0 HiO[2| B HIS

ciotCt. HE0l A=

[A8 219 <opAel>2 U

2o H MA 5270= XtEOIM 19

OH

w7

RISEQ} K/DA-Popstar®| F2! H|C|2, OfZ All|0f

0|7 s AMACHH <O 010 ZHL &

=2 =
= =

7= AEE 7190l MEH|

A

Ldo|dof 2

O| Af2tX| 2D OffL|GjO| M

4

o
O:
—

| =

o
==

Stet 3Dl 714

| 82 Sq<l 7tH2r 730t ofL|dojd =7t &

OMe Bd= Mot 22d 5o 35t 0|22 M= STU=S

il

o| Xt
- O

.|

K

J|

= ANE ARG

3
~

iy

153



A Study on Creating Non-Photorealistic 3D Animations with RGB Lighting

[A8 2] HEE2 OfL{m|od <OpA 2l
[Fig. 2] Netflix Animation <Arcane>

<OpA|¢l>2 ey ot 82 HEZM SAI0 AlLOHESIH FXHS0] AYJ0M SRAH
SUH #Z4s Maetth <O e>-2 AY <2ld 2B YHES HEAZE S/Het 22| AlZ[=0]
C. Of F2 <2[d 2E Y0 7[E MA 2L HHE S0 7[E5tH, Deste HEjol oL
HojdS MSetct gLt Of HFo| A 22 §d2 <2l 2E HE>efo| BHFol oY
of, LE=0 HHMHQ SZHES FAftHE ol 7|Qetth A YoM s2te HFo| Hets 2
Yotz z=dolot. off S2he 28 AQAX|0f wat AIEat MAF 291718 BIRSH Tl 84S
O =87 WZO|Ct DFEZIX|Z <OfAI-0M S7HY 282 MAF THlel =&at ¢1==29 8
Hgol 7rE 2242 242 XSOttt ofLHo]de] gt HE0f S2t0] MAL| tiME =+
Ble SgEs %*fi Ct= ol of XF0 AYY #Z4s =0E=0f [13]

7ot QU0 3D ofLdo]d &/l 7|AX =
3l HH=[O RACE 3D 2
A olof Cfef Bt oF
=2 AS Yoot Mals A7t #2212 3D oL Ho]d e EPOI%'ﬂf HI’dElEf.

— =0

1z
ro
T
=1
g2t
rot
[1kal
oy
|o

m

2
SHE0] YT X Bl SN AR

3. 3D OfLIBO| 4] BAMAIE EHuWA o
3.1 RGB 2}0|E!

OFOFLt 3D MAQF 242 3p T2 SN A3k 297 WFE 2ol 230
IeEinh dRE JHoM 2tolEd2 olEXo|BA A0 7|HQ YEez FHS

=
YOIE}. 3p 2eiHoM =tES dgot7| it 2tole 7|/, HE20C 7|Y0| t22(s

oM Moo 871 =S| EAl of7| fldl 24 =¥E HOE 0|0]E St YTt

I
o

154



Journal of Digital Art Engineering & Multimedia
Vol.10, No.2, June (2023)

O|= Zost ZHO| 70 A3 HO HO|O{E st H st O|0|X|E O|&3|A THIMLCH
(38 310 2= Hiep 0] 3p J2fEe| £ CHE 2|8 7|2l RGB 2I0|E2 ZtZio| 210|E
7t RGB MEZ Z2|Z/0f 37tX|Q| 2I0|E HET} StLto| HIC o

ot
2IO|E &85 +78%HoF o [, CHAl BiEe Ee glo| £39 Z2 oY Z20M 2l0|EZ
Red X2, Green M, Blue MEZ 2|2 4= A0 AT 20 A[ZHO| X2pEIC M2t Z¥R
o RN Y 280 SHE 22 ofL2t 3D 22y S =¥ £90| THUZ MIFLO 3 (Nuke)

[ |
ot 2 20 SYYYEE YL LYY SoME HAE

1%
HH
rO}‘
I
-1
rot
o
Jo
]
Ot
ox
IE
o
n]

Step One
Lighting Set Up

) Step Two
Creating Render Layers pet Lighting Sets

Step Three
RGB Light Channel Seperation

Step Four
Rendering Render Layers

Step Five
Compositing

[12 3] RGB 2I0|E YFE=R
[Fig. 3] RGB Lighting Work Flow

3.2 RGB 2}O|&! Z+edupd

3.2.1 20| 4’d
CiO|E A= AlLt2|o 2917|0f ME 3D Y SES FJot= 2H0|ET 7h8S 20
Y851, YPE 20|EQ HYYETL L= THAOICH 2I0|EE= 7| 2t0|E(Key Light), & 2f

O|E(Fill Light), & =2ZO|ERim Lightet 1 2 O|HEE ZXst7| 23t QIHHUEE Zi0|E
(Interactive Light) 0| AX|EICH

= Aol HH0|M= RGB 20|22 0|83 HIAMME 5H 73 WHS HASI| s 72 H
£ 9FE 3p T2 Otofoj A RGB 2I0|E HAEE TIZRHCE (O3 410A2F 20| LGT col
OF otof 2I0|E= 7HEEQ| 7|, E, B 2t0|EQt =2 2247 H|F & H0|A(Face) 2I0|ER
251, LGT rgb= LGT col 1E 42| 2tO|EQ} Wt 37| 59| £/40| Yt RGB M2

S
=
2 Z23t7| flof 2t0|E £d29| Z2IE A7 red, green, blueZ EYSIALL

=

155



A Study on Creating Non-Photorealistic 3D Animations with RGB Lighting

& LG
A ch_fill
v ch_R_rim

[O12 4] RGB 2I0[E M
[Fig. 4] RGB Lighting Setup

322 W gojo M

D 22N U OOl o= HERS WHEC, YKo WS A0lE, A

=
€ ZI0|E, OHEZ 2i0|E7I A5E2 R0/, &4 JFE 2I0[E= Hid O 20[0f, 7HZE &
O 20jof, OJHE &I 20j0j2 ZZr &9 | THAO|CY.

= A7 HE0M= RGB 20|2S 0|8t HIAMEA HY 73 WHS AAs7| ol FHEH
£ HO 2|0[0j2 HAEE ZIAYLCE RGB 2I0|EQ| MY 22l= =Y UG 20[ofo] {IX|3H 2
Zto] 2t0|EE RGB MEE &2|A7|= THAOICE RGB MEE Z2|zl= 2t0|EE 7| 2to|ERXY
d), 2 2t0[E(G ), B 2t0|E®B X 'F)0|Ct

(28 510 HMAIE HIQF Z0] CH col T 20|06l 7|& 2i0IE MEE JE2 HMESIL,
CH_ rgb W 20/0j= RGB 20|HE HEBs HHE 2t MESIALCE CH col HH 2{0[0= [

T2 (diffuse), 2H[Z2](specular), HE ID 5 0 HRot 7|2 d WASS HOEHSILL, CH rgb
HG 20]0f= red, green, blue X{'22| 2tO|ER L E|=F ANESIACE 0| S3ff 222l 2t0|E
, 7| 2tO|E, & 2i0|E, T 2I0|E7t 4J0|X| §fn, CHE m{AZ Z2[E £ UA ECh ol 7|
2lo|Eet & 2t0|E, & 2t0|EE HkO| RGB MEE Z2[st1 2007} 22|%|0], O|0fX|&= 2
FIel ShdoilM 3% RGB MEUME 7| 2t0[EQF B 2t0|E, & 20|EQ| £dE 42t &
I

JI

—_

H
[

A

PS
=

J
0lﬂ
M

b

ot

3]

30
rOI'

A
an

"‘: i * >

I P Layer: CH_col

I b Layer: CH rgb

[ 5] RGB HIEH2{0]0] ME
[Fig. 5] Render Layer Setting for RGB Lighting

156



Journal of Digital Art Engineering & Multimedia
Vol.10, No.2, June (2023)

323 G ojo HHY

#G 2i|ojof M2 RGB 208 #IG 2{0[ojet 7|2 Z2f HO 2|0[ofe] HEHE0| L=
CHAOICE. RGB 2t0|E XME1t 7|2 A 2{0]0{9] L H|O|HE oM 28 4= UCh 2 &
AolM= CH col HE 2|0|0f= [2E 6]2 &1F O[0[X|@@)t 20| HEE{2| 7|2
F2(diffuse)IAS OB, CH rgb M A= 2EZX O[0|X|(b)2t 0] 7|, &, 2 2l0|EE &
Z} Red, Green, Blue Z2{2 M-S HHL0f AL Eot Z2kof 2tO|ET MEdze & 22(klx
2 #0|C{(shader)S UH E(Lambert)2 2H 2}0| E(override)dt0] MG E FISHZACY

a) CH_col/diffuse pass b) CH_rgb

(A% 6] M Ti2 GjO|E
[Fig. 6] Render Pass Data

3.2.4 8t

5*3 CHl= 3D ZEO/MOM ARAZ HOE FHEH

ME O o]0 E &8 Rst= 2T 4 =
= Ao HYoiM HIAMEA #Y 7ol WY ES HASH| o) Zd Z2IMQ T3 (Nuke) &

EoM 7ty Bast 7| 2lo|EE HA Z M (Color Correction) =EZ ZHEMCE 0] LLEOfA

HAMEE HYl &, 2= HUOM ECh HA LEPEQl 3p OfL|Bjo|Mat & AEHY OfL{D o[

9| jtH’I%

S OfE2 A7 FEEA HOEEOf A =L

2 UAHE (Constan) P22 ZA 7L 2YSHA E2{HCH NPREAQ| HIAP“E' H EE ?“’JOPI

I5iA 3D2}F 2D2| F7HQ! Linear+ConstantS 75"0| M Z‘JOI HIAFAA 20| MSHUCE Linear 2F

=8 { t

Constant®| H|8& 1:9 HE7} <O} QI>AERY

_<2

157



A Study on Creating Non-Photorealistic 3D Animations with RGB Lighting

2D

~
X -
\ .
/
yy

A

B —
/ Linear jLinear + Constant j Constant

[1& 7] RGBEIO|ES 2%t 3D, 2D, NPR2| 7| 2I0|E Zf dzf=
[Fig. 7] Key Light Value Graph of 3D, 2D, NPR using RGB Lighting

[E 1019t 20| YetMo=z spZz oA Wo| 8= 7|, T 2 20|EQ| 3 ZOIE g
O|E MESZ 3 0|0jX|2t 2EZ RGB2IO|E AIEO 2 dost 0IDIJEIS Hlwsf 2, oy
AHEYHE FO[ALE 79 oA ZH0| 7ksdl HIAMEE mHO| Feles &

[# 1] 3 ZQIE 2}o|g ¥ 0|0|X|Qt RGB 2t0|EE 0|&%H U O|0|X| H|u
[Table 1] Render Image Comparison of 3 Point Lighting and RGB Lighting

3 Point Lighting 3 Point Lighting RGB Lighting RGB Lighting
Full Image close-up Image Full Image

close-up Image

Y ZR2IYMOAM Key lightS E|HX|Z ValueE =5A SHIZ(Clamp)S St =M, 2t0|EQ]
valueZt CFA| 0~1 AFO|OA OHY & CHE T LEE O FO| 20T Oa HAO| LIEILEX| OF

O O
ALt O] AHS SBoM &lo] AHED, HE MBS AHED, FXIH| 222 EHO| 7tsEs
%+ e

Lot (A SN SEHYMAM R, G, BHEZ 223 O MEO|E 7Lt &, B 2I0|ER

gets HHHO HYO| Thsdl, S0 A Y Weo| HHYEEt: ChAl e 22 glO0| RAHEO| 7|
ELt & 2l0|ER, 52 GME0| 7| 20|EL & SO|EZ OiNE =+ AN HY AZE B

|.

158



Journal of Digital Art Engineering & Multimedia
Vol.10, No.2, June (2023)

a)RGBA g

[1% 8] RGBHIL TjAef SHYZ2RMOA RGB MEZ Z2[3 O[0|X]|

[Fig. 8] RGB render pass and images separated into R, G, and B channels in compositing programs
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