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Abstract: Traditional graphics techniques provide realistic representations of three-dimensional objects, but these methods often
lack flexibility and fail to achieve the expressive effects found in artists' works. To address this, Non-Photorealistic Rendering
(NPR) has emerged as a more artistic rendering approach.In illustration and painting techniques, there exists a method called Color
Notes, which enhances the richness of colors in an image while maintaining the perception of objects and overall balance. This
artistic technique is highly compatible with NPR.In reality, objects do not inherently possess color; rather, human eyes perceive
colors through the stimulation of different wavelengths of light. Color significantly influences human emotions, and richer color
usage can evoke stronger emotional responses.The goal of this study is to enable users to easily generate NPR shading models with
Color Notes effects, creating an impression as if crafted by an artist. By exploring the application of colors in NPR, this research
aims to reveal how visual expressiveness and emotional impact can be enhanced while preserving the fundamental sketching
relationships. While this study aims to enhance artistic expression, it also seeks to clearly analyze the application of colors in artists'
works, transforming purely intuitive descriptions into quantifiable computational values.
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FEHIE A2 FEBT 5.

CIE 1931 tAZ2f X, ERSEIIZES (CIB) 12X o> TE
KINT-IEREAZE F"ﬂf&’;@ ANEOEFIZ SN TERE S
TW5. CIE 1931 1%, BMAOAURZOEMRE Sh, FE&h
H7pffgEIc S &, )\Fﬁ@?ﬁﬂ% 3 SOFERIER X,
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HFB)DOBRTZ BRI b EA T CTHEEFET 5 HET
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ROFEELOGL, IROHEEZFHET L ENTED.
AR 72 RGB MEHERIILL FO XL S 127 5:
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B OFRS
% B (RE) 5
V' _ I cos(d) sm(ﬂ)l I ]
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HETHAH. sRGB IZE L, BEFOL U Z Y v 7 Hili & A
HWERSH D, T3, ARBRRIZ L DEEN DI 7o), &
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T AU b IR RN ZBE L TR, Ao
R TIE, MEE OB KT 2 RER—E TR <, mEE
FEIECITA D SDOELEETIZL <72 5. LMS 22/ o i
AR D AR 2 e LTV 720, L0 IERER R
ETNEMHEHATDHEITEE LTV,

333 [Fik2] LMS BERICH TS ERBER

LJFE & HER

LMS fZEfiE, AMOETET MIZES BRBO—D
THY, LEK, M), S O=>DHKHlo
IEEEMALTHERENS.

Shert

Long Middle

X 5.LMS Z=Ri

5 1% LMS DIGE % JEFEdh & 95 LMS
XCH B[7].

RGB ®ZEfn 5 LMS BZEM~EH T 5 72D D175
IFomh ThobH[9].

B DA A—

L 0412221 0536332 0.051445] [R
M| =10211903 0680700 0.107397(-|G
5 0.088302 0.281719 0.629979) LB

COEWEBEHATAZ LT, AOBFM SRS
WCH AW EERICI v L T EN5.

2. IRVEBROLENE

LMS ZE[H T, AROBTRIZ B D B O IERIT R &
BET2720IT, B fESLTTRESEEAT 5 2 &
DHEHETHDL. AMOBIE, BOED T OZAIZHK
B THY, \DLOES TIERAEOZMIHIEIC R D, 20
Rtk SO 2 728D, LUF O &5 3B E 21T 5

L'=1Y3 M =M § =51

OB EMNT 5 LT AR 25 2

LERTED.

3. AZZETORAM - BERE
BH B % HERR U 723 & AER0R f%ﬁﬁﬁé X, LMS 22

MO LS EEE LI-EE, M & S O IR T %
M 5%:
[M] [ cos(d) sm(ﬁ')] ) [ ]
sin(#) cos(d)] LS
22T, RGHEROAETHD.

ZOHFETEY, LS
DI ERFRSHE DL Z LT,
EHTED.

EEORFEI

(EZHERF L7235, M, SHR
BHEERZ L LW E £ A%

, a, b RATIZR LT YU T Ml & A,
a=(1-5)-0+5-a
"=(1-5)-0+s-b

i, [Alis « EEFIEER O Oklab[10]% RGB IR
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- L
G'| = oklab to linear sregh|a”
B' b"

%12, RGB fli% mask [ZHESWCHIFIL, oLk
a7 5
rgbCol = (1 — mask) - color.rgb + mask - (R', G, B':}

4. HER

4.1 EERIEL 7 X N R
X1 CHEBRELSRT.
#* 1.EBREREE

| =H | e
BEL 2T .
Windows 11
A
W77y .
Unity 2021.3.1111
P77 —A
F4ARATL
y sRGB sk, MHREE 1920x1080
HRSEE || C#, ShaderLab/HLSL

Adobe Photoshop (¥ — ¥ a2 v
PR — v [21.0.2)
After Effects (\X— 2 ¥ 17.0.1)

- 0

X 6. (a)7 A ~EFAM, (b)photoshop KL, (c)After
Effects FA R

6 1Z(a)7 A hAFHX], (b)photoshop HHEEREZL, (c)After
Effects BN ZRT. ORI CTHAE L AM D
RRICESSPET X MFIETH Y, AR TIEZNLLOF
HEEHWCHEDOEL AT 5.
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X 8.EERHT 7 AF ¥, ~ A2 © UTJ/UCL

X7 B LK 8 IEEBRHET A1]THY, EBRTHEHT
DT IAF X LRI ThD. OB biE~ A7 #HEN CHE
A&, 17— 7 — OB RPN ST 55RO A Sk X
NnNaEo7T 5.

4.2 KRR
421 HRTR b+
i 7 b
' 4

Vi 4

HSV Fik1 Fiko
X 9.ty 7 & B AR

K 9 ixZEhZFh HSV iy 7 FEHEE—F, FiE |1
BT 7 NEHEE—F, Bk 2 BHEVT NEPEE—FR
Thb.

BET 5L, HSV FETEHPEOZ{LNHMEICR SN D
DIz L, FE 1 BIOTE 2 TAMOEBENEHETH Y
NG, HEOEENRLNR. TS XY, BHEZHER
LR LEMOMEELZEBE TETCWVDL I ENHRTE S,

BEY 7 b

HsV Fik Fiko
X 10. FiE2 EEY 7 b LR
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10 (ZZFh HSV BEL 7 M EPEE—F, Tk
KELT7 NEHEE—F, FE 2 ZEY 7 MNEPEE—F
Thb.

e 5L, HSV FETIHERE L THEDOE LA R X
<ABND DicxiL, FiE1 BLY FHE2 135 &k xR
BE AU HERE L T 5.

ZIZTHRT D &, REBRTHER LBET X O RLUET
W, FE 1 & Tk 2 OMGRREFRERER L. Lo
L, BIOFEICE DT A T, FE 1 ICHEOZELATHE
BENTZOITKL, FiE 2 IHMRRE LTLEE LR AR
FFLTWe. 7od, THUCET 23EMRB LT, MEoMse
b, ARSCTIIEKT S,

422 MRET R b
7 2 1% Unity Stats 7 —Z ik L7 R TH 5.
% 2.Unity Stats 7 — %

IEE | msv || T || Fw2 |
CPU AA VAV

o FEER (me) 118 12.5 12.8
Ly A —RALy

FESH (ms) 0.4 0.5 13

| Batches | 72 | 72 | 72 |

| Triangles®) || 1239 || 1239 | 1239 |

| Vertices (k) | 814 [ 814 | 814 |

| mmEmgE || 1171x656|| 1114x656] 1114x656]

1. EERNT 3 —~ 2 A O g

CPU AA VAL v FERH

HSV V> ¥ U v 7 i 11.8ms Fik1:125ms (+5.9%) T
#2:12.8ms (+8.5%)

BT FHE1 L FE2IE, HSV Lo F U AL LT
CPU AMNHIIML TW5.

K 1.0ms O 13, BFAHILE (B RCBEZ
$aze L) OBMAFICE DD EEZBND.

LU F—R Ly FRFE

HSV L&Y 7 :04, ms F%1:05ms (+25%), F
2 :1.3ms (+225%)

ST . FIE 2 DL A —Z Ly RERRG A KRIEIZ 8
(+225%) L THH, GPU AMMNELHEM LTNWDHHA
AEPED .

ZhiE, FERERELER (LMS ZERMZE#, T ~MIER
L) L HBEAROBMAER EZEX HNE.

B AR

HSV L&Y 7 1171x656 FiE 1 & FiE2 : 1114x656

SR TR E TR 2L, BN 57T v (B
M) KT LTWD2, ZIUIMERE~OEBII/ NS W EE X
HNb.

423 LLEEF LD
KI3TOOFEOELDHTHD.
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* 3. TR

IEE | rRGB ]| LMs eZmzgk |
A=A g G ||, 1 COPRREIEH

R T |
INCER 32

ﬂqU TV A il The -

ARFFETIL, BEZHER LN b @M E BEZ RS 572
WIZ, 3HHE a2 2 FOIKWRGBINE R &, fREAIICIERE 7 LMS
FERE A L O 7 & ek U, AP 4 I 5.

5. SHORE

5.1 FYBEOEVHAETR FFik

AWFSETIL, Photoshop 5 L OV After Effects OWEEE— K
ZRIH U CHHEZb 23] L7223, B OB AR EET 81
W7e R a2 Ete 72, L0 BB CEMZRIHNFIEDM
NRDBEND.

T EReRAENMOFEORS : AROREEL %
B LHETFEORET D, BEOYB—2 L 2 ) v
7" (PBR) BRECOWEERNMLETHD.

EWRIC X BFEMOEM : 12 L7ZT T VN EBOEN
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