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Evaluation of perceptual uniform color spaces and application in image processing
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Abstract: With an aim at the small color difference image data processing involved in the color im-
age processing based on human visual system, this paper selects six different frequently-used
types and the different color images to alternate their implementation brightness, color chroma-
ticity and hue angle, etc. Aiming at the alternated image color difference, the psychophysical vis-
ual evaluation experiment is conducted. In terms of visual experimental data, the performance
test and analysis evaluation are made of the CIELAB color spaces with better evaluation ability to
small color difference data based on CIEDE2000 color difference formula, CIECAMO2 color model
CAMO02-SCD, image S-CIELAB model, IPT color space difference method and LAB2000y;, color

space. Finally, the application of different perceptual uniform color space in image processing is

analyzed.

Key words: color space; perceptual uniform; image color difference; image processing

B R (0 PG AL PR AR B4 S JE B FH 1 FRT A A
W™ R A5 A N IR A58 458 1 1 R (5 1] 5 Ak 5 RS ik
B2 B AT F AR S TR A PR b B
S A B A TR AR B B s (R A RE A RO i
P DRI X B0 0 225 ] 9 SRR R P LA R R o
WIEORA BT T . BRSO . B AT & AR
LR 2 2] B 25 RDOR RAE B . BlR EAEX
et s (8] Hh K R) % A 52 1) i B2 2% fE 4% T A (W) 1)
B 22K R o O 2] A 2 T AE TR LA B
B WA 20T 0 SR R g A I L R
P 5 ERER RPAE DT AE

i BEHE: 2015-06-15

Har & TR MmBy e hmE£EE4
CIELAB™™ | CIELUVY" | S-CIELAB®! | IPT™ |
LAB2000,,. M f1 3£ T CIECAMO2 {4 %7 £ B fiy
J'a'b" Bita st AE X s B A3 R R, #R A A
ORI =0 I R/ W = I 1D R RE o Kes bR g eI |
22 P 1Y 43 B 2 BOR 5L T B0 ey i LS R
R B (1% A [) 20 6 R [0 2 7 B IR R i i, L
SR A (B 5 . T R 0 1 50 B 60 5 1] i) PE A
— B Ao T X PR R 25 R AT R PO 1 S G S
HEAT » LA 32k 5 N HR 09 40 58 S PE A A — B0 14
P, 23 [R] K AR N Y 6808 22 S PR A o 2T X

ELWH: BITE & TR =050 X% Bh 3 B (14JK1526, 13JK1155) 5 B V4 4 F 4R B 24 3% 6l BF 58 31 %1 %% B 30 H
(2014]M2-6111) ; B B 225 35 1121 % BH I H (2015CX021) 5 BRI S 3 3 4 W B 30 H (108-451115001)

EE® N WRE. U0 L EEAR T W RE

P Z BB PN W . E-mail: fex1981@ xaut. edu. cn



192 PU22 B TR 224 (2016) 45 32 %45 2 i

Bk[11 XX S-CIELAB B {4 %5 8] 1 IPT 2 €5 %5 [A]
HEAT T PPH B PR s —  scik (12 . [13 ] F2 22
XA FE B30 €625 8] 14 €025 28 sRUEA T PF A FL S 56 KR Y
SRy BRI AR I EZ K 25 18 B 56 F BRI B Ad 3
14 32 2 (] 1 DA B b o AR 0 e 5. T L. H R I AT
(4 3C ik 4 ok %t 5 T CIELAB i 8 25 ] ok 3 19
LAB2000 . 5 0,25 [8] 1) J8R KN 3 51 PEE AT PP
Zi b M TR TR B R BB R K Z
BROOG T ) R /I 0 22 EG B =2 8] i b 38 07 kL &

B R PEAY (TR 2 A H AR U A5 S X B AR SOR
PR (2 P 5 Ak B v 3 T ) 25 R o o PET AR 5 38 436 X /N
22 506 B4 B VA B D 9 25 T CIELAB B 4
5[] i) CIEDE2000 8 25 A 25 | 4 F CIECAMO2
050 RS /N 25 T (9 CAMO2-SCD J7 30100 3t
FE4 ) S-CIELAB ##IE 3T IPT i (6 25 8] 19

625318 7 BB J 3 T LAB2000,, 1Y 31 £8 23 8]t
SRR AT AR B AT R TN 22 B AR B B AT

et
1 B 5 e = a4y

L1 ARENXBAREXRITRE

Bt X B T/ 22 PR AR AU 9 Ak B, SO Bt O
SR 7 x R 0 22 BEAT IS I I S S . A T
AN [+ €0 25 M) 0 JR R0 49 53 1 R AT A5 P A 5
6 I 328 0 PO H AT AR o AR SCMUHT T P
PO B R e T AN RIS RN AR Y 6 i R
(WL D s T H sh W NS 8 T &
LR LINCR R N (W AN S 8 R [N FaR VA i)
SFMEE, B —E AR, X 6 iR ER R
T 0k HE At 1] 5 Ak BR324

P12 s () 4 50 1 1 AR

Fig. 1 Test images for uniform color space
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Tab.1 Image manipulation functions and their corresponding parameters
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Tab. 3 Data fitting parameters of calculation and visual color different
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Fig. 5 Edge detection results on different color space
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