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Abstract: In this paper, an example-based color scheme generating and authoring method is presented, and a color
scheme system target to office applications is introduced. This system can automatically extract main colors from
the input image or picture (say, a commercial logo or brand), and then automatically produce a group of harmonious
colors. By employing intelligent optimization, the system can suggest a set of reasonable color themes. The
experimental results show that this system can generate customized results to match the user’s personalized
application.
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¥ [ (color perceptual space), tt %1 CIE Luv,CIE Lab,Munsell FIl NCS 5 2 4t th T B0 8% 50125 (7] BE A% OR FF A 68

© PEBREBALTU bt/ www. jos. org. cn



123 Fme) AR OB ET ROMEE LA A% 693

TF) P — S50 (38975 () £ AN o A A T B 35 5 1 BEL AR Ak ), B A T SR P T Ak £ i B 1 R T 1
T AU,

Moon F1 Spencer 45 T VAL (S0 b il B 18, 3 T 75 28 /R 28 T U IR e 77 2060 P i 1002 A il ik 1121, ) 300, 7
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Fig.1 Transform the munsell color space into the hue and C-V distribution
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Table 1 Types of hue distribution
Fz1 OFERBER

i type I type T type

Y type

I

X B PRAT R A TR A I e P T A
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(3) SuVFTE W R 04 €8 4B v n N A€, SR AN A S BRI X A A B 1 £ R 2R R DT E AR B O L
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e (2) S b FAR BB 4L A 1) BAR E IR C-V 23 A7 X B E ) TR 532 A kT R AR U (3) A Bk 3 R B 1
) ] E A B AY AR BRI LA pl R T 45 B N LA IR e o AR S P R B R AT ST RE AR T
Color Index H1JHC 5 %K.
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o E — A N B, Tt 7 SN B B AE T T ORE A 2 S W U R ) — Rk B B RS PR A (situation
assessment). AHALIEVFAY A S 46 &R (similarity assessment and case retrieval). %) 25 57 31T I # (determining
the difference and adapting) A K¢ J5 Ab #E.
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A F 3
2 2
o] o] 1/16| 1/8 (1116
< 3 i
& ) 18|14 | 118
= = 116 18 [118]  [1718] 118 |1116
< <
> N > 16| /8 [1/16] 1/8 | 174 | 178
178 | 174 | 178 [1716] 178 [116
1716|178 1715,
> >
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Fig.2 Example: Transform from the point distribution in C-V plane to probabilities of points’ appearance
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3 AutoColor 4448

3.1 REHESR

AutoColor [ RLHMELLUIE] 3 Pz )™ il Z 4 5 — A S M A Joy LAl o (1 e vk Jr 58, ml LU T 3578 3C
P E AR R G TR A (B AR 1) Logo, ™ AAH F%5); AutoColor 7 48 it by it A\ IR e i 7 ZErp i
LT RE U T8 0 328 5 i N T R PR €, DTS P P 45 3R R B0 T 6.

C e

Input Design
image layout

A
Extract
main
colors

v :

Generate Apply Select Colored
color color font design
scheme scheme color

4
4

Fig.3 System framework of AutoColor
Kl 3 AutoColor FZiHESL
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i ) ) o) D, (2
Vx=k p,y= kyq,kx,ky eN,p= Ma){l,(Mx —D,q = Max[l,{My —U
Forp Input(x,y) 2 73 Bk 5 D, x D, BN BT — N R 2 MR T mh RS 8 0 5 )T SR A AN [ ok

ISl U BRI BATT AT 2R 8 BB B8 03 5 ) A R R R B2 AH TR .

HI T RGB 7% ] A [7) B 125 5 R 16 ML S0 01 2 A A 35 2 1, R BB SRR 2 (KB € % 4L 3] CIECAMO02
2R, YR L RPN WY AT B O ELE F B VA L L 320 T A A B SR 2T 2 2 rh
AR T3 22 /T B ST I Aok, SR RE 28 1k s — RN P S U E gt 2 i A\ TR 1) T e B R L
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B H R 7 8 8 1, 25 P N 4L A AL/ B 0 SR 2 TG H /N T E AR 2R
2 1R T A B C T R B B (3), B RS T E 2L 5 (0 L 2R IR C-V A A I :

Added_Color = argmax P(hue, Chroma, Value)
=argmax[F,, (hue) + .y (Chroma, Value) + P,

e (hue,Chroma, Value)]} ®)
Horp, B (hue) 5 €4 ) 1y 3R JE B 40— 32X, P.(Chroma,Value) 5 4 Ai Bl ta &1 C-V 44—,
P, terence (hue, Chroma, Value) (1 H] ) 7 52 . 315X — B P 58 B IR s 45 21 7 3 ZL85 45 I 2R AR B I 7O i €
HE.
34 EFMUmkeaARNEA

P 8 7 S N FH BIAR R 77 2 10 1) AT LB RO — AN LA P4 ), AutoColor R GETE T AT REM VT HEL 77 %
FHEAT I8 R, LAR B 615 VP 0% BR B dse /s RO AR A0 A VP Ak B B i € R A i B e U8 g — 45 S BT R B 2

TR AR BB V8 v A 7] 06 45 E AE — 7, A [ 0 T AR B 48] <453 A 1] 9 A0 52 280 R AR 35 Moon-Spencer B (R
TR BB, 9 Fof 0 38058 A A S PR TR L A5 SR < S S ) < g e Sy

M=4-|P-P, 4)

Hoh A4 R P R IX PR AE C-V i X B (1) 25 P(Chroma, Value) , P, /& —4> 2% i {4 (adaptive point)!',
XL AR P K (R=G=B=128) "k 2% i {4, §F &5 (¥ 2 XLk

reference

||P - E)" = \/wc -(Chroma — Chroma, )* + (Value - Value, )’ (5)
HEHE SCRR[19), w, = 47k Ay R AL M, = .= M, A b7 Sk 510 T4

4
VEAL B30T SCh R F1 B2 IR IR
(1) TR B A8 2 v ST €, 5 58 PP R R o YT T 5 R T AR SR A A (R < T R I B T R
()7 72 3 A AT AR bl A9 2K 18 ) R
(2) AHAB B TR VE AH BB IR IE A 8 BTt J7 S8 TP AR AR IR A5 (L) A B AT [R) — Fe i € X P i 00 IR Ok
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(3) JZ KK ZA IR L A LR A P (- ) 4 N DA B U B A I (- 20 €) 25 N DA SR K5 3 el
€0 AR T S € 0 B DR OGS U v 77 58 P B ) R 4 T2 AT HE e, 20 ol U B AN TR A R B R A H
PAREATI R RO R AT G5 RN R RO AR TR LI B

R, IR DN Z IF AN 5 W BETE U7 G A b A 11 4 10 DAL 3%, (6 02 2 18] PR R L TR RS2 W2 A 24 SR 2% 1) B 3
A TEAI 0 R J3 BV ) A Jo T FR) 43 3 7 AR 2 BB N 8 R T AS 2 56 i e €, 777 S 1 A B ) 4 4
HEZE.

S5 1 VT FE 7 22 (AR PO B HE IR A ) SR FH B OB A B A1 &) 07 48 vh IR 0 ) Ak 4 B2 IR AT HE I, D 3
Ik A6 € 0 P A €7 5 v Bk aE P €0 o0k T R AN € 0 10 R TS € 777 5 0 1 FH 80 AR 4B 1A 4 1 1 3
BN AN T B, P AT 3 B P k328 e K S e 1 0 SR T U R S H 0,0 MAE €875 56 Y B AL IZE L — Fb
Bt

X 2R v 7 5 G SO CHOIR 257 A2 B0 50 R T BE AL $5t BE vt T 58 v A G A (R BT EA 1 S O T 4
AR R IR, R SR A LS AT P R BT e 5 R B e

TR AL IR KR 7 KA R AT AT VE Al R Bdme /N O vk T 58, S0 O AR L4 2.

N T FEBISRAFAE D (KT 0], R ST R E T IEACSR AR ) d B I 1) K R A D FR 2 452 LB 1R 2% AF

Table 2 The pseudocode of simulated annealing algorithm
=2 BEHLRKEER DA

Procedure SimAnneal()

1 InitializeDesign() //Generate initial design

2 E & EsteemDesign() //Esteem the design

3 while(!termination condition) //Stop if termination condition is reached

4 PerturbDesign() //Perturb current design

5 newE € EsteemDesign () //Esteem the newer design

6 if(newE<E) and (Random()>(1.0—¢ /7))

7 E€newE //Accept the new design with smaller esteeming value;
//Accept some bad new design with a probability related to temperature 7'
//to escape local minima in the score function

8 else

9 RevertDesign() //Otherwise, reject new design and roll back

10 Decrease(7) //Decrease temperature 7'

3.5 BETHRMFERGERRE
FARGE T AR B (R R 5 BB A B Ay T ST S B 5, B T B AT A — S R AR
(1) TR RE S T8 SR JAL 5 1K) 58 B X L
(2) R B GAER (010 5t AT R VAN BE BRI AL A A R
RGAERL 7 5 b T AT L 20 A0 B G R A AT T B W), AR U S5 0 5 R ) B (s
HEAE A T RETE

4 igitE

AutoColor RE AT LML B AL 7= Sl AR 55 1A Joy 7 AR LA IE IR 8 )7 &, 0F B AR s e vk
X HLG 4 LA B 52491 1] 4 02 AutoColor 484 I AR FL i BETH &5 S A7 E AR I Logo /& RA M N KL,
RN LS Logo MMM BT %3] t(a),(b)F K, Logo A, R G Az i % 17 28 XU 0 57, 4
BT AP B 5 & AutoColor &4 5 Color Picking!® 2 45 2E i 45 JL ¥ % LE.Color Picking Z 4 fR4# FH
18 1P 4 B HEAT I £, 10 AutoColor ZR 48 LA T A I 11 4 T G BF5 1 s 10 VUG A i N A B IR G €877 56
5 00 e B S R

5 RE5RE

AILA 1K) AutoColor Z2 48 T LUK T ™ 45 H 1K) — AN 4an A B R — AN A Jey 5 5, 2 s PR BEE AT B3 3 1)
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Be 877 58, I TR B PR H i € 07 8 I 1045 52 (1940 Jm) A5 B e 24 I BE U5 S ARSI R Ge T U T3
A TR A B EC L, B s Z BUE Bt TR B T BRSO L Pt 0T B AR AR S AT B U

BRGS0 EAE . MU AR B2 (R RN AT T ARCK (3 25 (E T2 — A 78 106 R S ) 40
S U P A A9 R W T AR T LA B € e v I AT AR AR ) 1R BN RS L AR L R BUE A
TN XT B R i 20 8 AN [ FRT IR €20 75 5 M 0 T2 D FR) AN T 52 0367 7 KD < 358 A 1 S5 AN ] ) UK s e v B A L
B AL AT AT 20 1) 7 T LA 8 4t 7 1R S €. 07 S 1R A k.

(a) Colored flyer design according to PEPSI Logo (b) Colored flyer design according to Coca-Cola Logo
(a) %1% 8 Logo Wil IIR (0 fh i (b) BRI DA SR Logo Bl IR Otk

Fig.4 Colored design results generated by AutoColor system according to given logoes

4 AutoColor RG] &7 52 (K11 5 A Bl A4 i) A TEA R 2 BE T 5 5

DE STIJL

(a) Sample webpage of Color Picking system (b) Comparing result of AutoColor system
(a) Color Picking % 4t i FEGI I 1T (b) AutoColor 4= i f 45 H

Fig.5 Contrastive results generated by AutoColor system and color picking system

5 AutoColor RS IA L B 77 &4t Color Picking [1 5256 25 5t (1) %) Lk
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