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Automatic Color Transformation of Characters Between
2D Animation Scenes Using Neural Network

Hyun Sun Jung*, Jae Sik Leeﬁ, Jae Ho Kim™

ABSTRACT

Colors of 2D animation characters are generally assigned by art directors’ subjective color sense. Even
same characters should be colored differently according to the mood of animation scenes. In this study,
we introduce the model for automatic color transformation of characters by using neural network. It
can not only create automatically colors of characters which are good matched with 2D animation scenes
but also reproduce art directors’ subjective color sense. Specifically, this neural network model is initially
made to learn the patterns of color change between basic colors of characters and colors of characters
in various scene. Then if you know basic colors of some characters, you can derive colors of characters
under other light source environments using the learned neural network. Subjective ratings(which is
adopted to verify the proposed model) by color experts on the automatically transformed colors showed
that the colors created by the model tended to be evaluated natural.
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{116()//)/,,)”3—16 if (¥/Y,) > 0.008856
I*=

0.4124 0.3575 0.1804] [ R
0.2126 0.7151 0.0721} |G
0.0193 0.1191 0.9502] | B

3)

4)
903.3(Y/Y,)

u*= 13L*(u'—un')

if (Y/Y,) < 0.008856

=13L" (v — v,")

v =4X/(X+15Y+32) (5)

o =9Y/(X+15Y+32)
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TF3'),'BTF):

net.performFcn = 'sse’;

net.trainParam.goal = 0.001;
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X3 AHoln X6 wha} 3~10 Alo]e) & 4
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- netperformFen : WE YA A 83 (perfor-
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- net.trainParam.goal : o& ZX X2 0001 A

Aste g5 A &

(h) 7}F A, blo]ojx

net.IW{1,1} = net.IW{1,1}"m1;
net.b{1} = net.b{1}*n1;
net.LWI{2,1} = net.LW{2,1}*m2;
net.b{2} = net.b{2}*n2;
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net.b{3} = net.b{3}*n3;
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2 49
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ERBAY shEE BY 1x34S dHehd EHG
of Age MeYH B 2340 HHHE.
AZRZ2Gg o] &3 234 W By Fo) A
AYE 1A40E SxFAA Y AYE 221402 |
FA7)E Edoltt oA VIEFAAM L MYE 2
g HxRFANM Y AYE 2202 WEsE 4
ol Vel 5= JE BAHE MAdE Fev o #
AYe 219 49 oY 58 B9 d9d)h 1y 4=
AYE A NEFol A 23045 ZHxFore 2
A4S Y87 2o s Agsto AA3Ew
S gt AEA oS B E9E 24 S A
e} Bol Aa3te] B33 Add] FFAIZ] dojch
I 1oA HojZo] AHE A9l (a)F £ /HE B
o] ()£ FAF M(AE,. . =9.0)& YET §
o} I 23 BB (a-1)F (b-1)-2 w$- 2}o]
7t GTHAE,. « =41.0). o1& A R olf+ A g A
o AYE B7F 7b7 13 231 0] Az} HE vt
ERxF FdouAle] TR UF Aol A Bol
o2 7] g&oltt. wtebA 2% 5ol ALg-E Wb

AHE B ALE A

(b)(b-1) (a){a-1}
37 4. 71ERel 2K (UREIE) T SET | 2X14(E

e A3E 3%

AE B ALE A

(a)(a~1)

(b (b-1)

a7 5. 2R 1AM T SELe| 2X(F2i
= .

& 1. 27 49| 7H2lE] A2t FHEIE B2l 1AHA, 2X1A | W

1214 23}

X Y z X Y z

(a) |51.69147.32|13.09| (a-1) {27.58|22.45| 6.96

(b) [51.40|46.46/17.02| (b-1) |13.06|12.50| 4.69

AE, . 9.0 AE, . 41.0

u*u

o7} gt LAHE Bt Foh

ag 5t & =84 AGE AHE 22 HE
g Heste] AR Yo g MHE e 234 &
T2 Aotk 27 5ol A 24 FEQA (a-1)9}
(b-D&] Mt E 2004 HojASo] AL, . =218
2 Yehgth oA 39 594 (a-De} (b-D9 A
A7} AE,.,. =4102 F3AH W& ZA FoE g
o},

£ 2. 323 59| FHalef Aot FHElE Be| 1444, 2X44 uix

134 2744
X Y 4 X Y 4
(a) 151.69{47.32113.09| (a-1) |27.58(22.45| 6.96

(b) [51.40|46.46,17.02] (b-1) [30.76124.89| 9.12

AE,. . 90 AE 21.8
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F 3. No.1~No.120i cis FZ2 AollA] ZAE clole], 4 etz 78 ojojg], J2|n MAs|zY=z F5t olg

EEF AA A yggEs AAZrgo g
ZAg dol¥ 73 dlelH T3 H o)¥
No. R,G,B L= u* Vv L= u* vk L= u* V*
1 195,151,130 68 92 55 67 89 47 69 90 59
2 94,123,156 49 15 22 49 19 12 48 14 22
3 88,108,65 42 23 41 42 22 34 42 22 44
4 130,129,177 55 41 23 55 38 13 54 35 24
5 100,190,171 68 5 53 68 1 39 67 3 52
6 72,91,165 39 10 -1 39 16 ) 38 9 -2
7 194,84,98 55 133 39 55 136 37 56 134 40
3 160,188,60 71 45 78 71 44 69 71 49 79
9 230,163,42 75 117 6] 7 134 72 74 119 76
10 201,201,201 81 64 59 80 63 43 81 64 60
11 161,161,161 66 52 48 65 51 35 66 51 50
12 83,83,83 35 27 25 35 27 18 35 25 26
3.3 A HAMHT NAS2US 0[S A HEte| 1 49 dolH 9 dvhy FAEA €71 AsiMe 4
o Ads o ZH(color difference)’t Yo 3Hd|, & 4 A Mgy

o] AolME AAIZLE o] &8 o] A wig
3y H L o] &3 Yol viF] ol JAHA=AE
AR E7] A3 o] F UG FZ o] &5t EEF
D650l A S A HolEl & BEF Ao a2 A
o7 gy 2o X5 Dbt BEF AdA S
g dolsg A g A5 3= olf& o] HolH
Eo] REBER 9 2HERT] REF AHEY,
12]3 X-Rite 938 £Z7IZHE d& ZEAN &
HEHS 5nm FA L2 A e ABHA A
to]Elo] 7] W Eolth{14]. & B =EAME A
B 9] 7]E o] ojufgt s}l Mog WA E
st e, o] AFdME 7Rz EEF DS
A ZaE dHolHE AMEFh o)A L koM AF
o] EFF D5 FH 9 7EAL 71F F BE
s 2Holnz oja) Z49 Ho|EE VB R
743719 74 2 gsr] WEoltt. S48 dolE
¥ <BRUCELINDBLOOM.COM>ol|l A A &€ A&
AHESETH14]. B 38 ol tloleE Ab&siy
HEF DE5AM ¥E:F AZ Z9o] ntd wle] 4
APy AR ZYE 47 73 o] A& o &
3l No.l~No.129] ¥& EF3 Ao €22 Ao
2 247 {Eg diojglE Yehlla A

Ztztel Wb o g A volgrt BEF AdA

B} AAB RGO 47 7a2 HolE g BEH A
oA ZAg lolg Atele] AAE Ehla Ak

N PR L S B
AdIA 24" HojE Alols) FEARE 262K
A aggde 4 a8s 499 B4 1038

B 4. MAFAE,,,(BEEZ AOIM SME Hlo[efe} A wig
#dz 78 ololelotel Mkt EXF AclM ZME
ClolEist AlZs|Zotoz T3 Cio|Eieke] AP

4 AgRdE 7o | A4s=gez 7o

EREEERTEVN NS EEE RPN .
1 891 495
2 10.95 151
3 7.39 2.72
4 10.44 6.12
5 14.63 2.38
6 7.44 1.42
7 4.24 1.81
8 9.17 3.82
9 16.89 1.55
10 15.28 1.63
11 12.54 2.06
12 6.73 1.81
B 10.38 2.65
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