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Abstract:

consistent with subjective human evaluation. Based on the human visual system(HVS) with different sensitivities in the frequency

The goal of quality assessment research is to design algorithms for objective evaluation of quality in a way that is

domain, low frequency coefficient error and high frequency coefficient error are calculated by different methods. The product of two
errors is adopted as objective evaluation of quality. The new method is validated with subjective quality scores on LIVE database

which containing 982 images. Experimental results show that the performance of the new method is superior to the algorithms of

PSNR, LMSE and SSIM.
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3.1 AXFHESEMBM—BHEEE

S25 R LIVE Database Release 2 [ FE13Y | 3% &1
PRI 29 MR SRS B | R 8 SR SRR TR, AR
1 JPGE2000 [ 4f (JP2K) \JPEG 45 (JPEG) | i Hr (9 12
7 (WN) |5 T8 (GBlur) 3 {5 8 2k 2L (FF) , X 862k
FLRAE AL 5 4TI, 35 082 MR ER . 55 41, P e 443t
T RRIE KR ) 22 5 EWPEH 4 DMOS ( Differential Mean
Opinion Score) , DMOS 11 2y % WL 51 12t DA bG48 19 A
DMOS {E# K, 27 MG Tk 22, DMOS {H /)N, F R
PEA% S B, DMOS A BB YR &[0, 100]
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(2) £k :AH 5 2% CC (Correlation Coefficient) ; (3)34 75 22

I J5 R RMSE( Root Mean Square Error) ; (4) B 4 3% OR
(Outlier Ratio, Wil {E 5 DMOS 45 %1% 2% 5 T DMOS #7
HEZ MR SR 5 2R EHR B 1 ) 4 A J7 T 3
PSNR.LMSE . SSIM(SCH#k [ 8 ]/ J5 %) . WFCE F1 WSCE 1Y
PERE . L M o b RE MR SR T F I AL AL XA
[/ BL2 TR0 3 0 PR L (B CC R AE T -4 5 B 10 1F 1
P4, OR Fl RMSE FRAE T ¥EA 7 2 19— 850k

1 2 PSNR, IMSE, SSIM ., WFCE #11 WSCE [#] 9 J
FEAYRER o FIERIE 0. N 1P o b HIELENE,
WSCE 5 Y 75 A [] 14 ¢ BT R, AR A6 il dse /)N, o 1)
B oo, FEARERIRAE 1 BEE P 2 . FR & WFCE Fi1 PSNR,
AN [5] 1Y 2 28 B %) LMSE., SSIM 18 a . b JU{H 5%
K.

F1 GHEEELNRE B (a,b)

PSNR LMSE SSIM WFCE WSCE
GBlur|-2.7, 118.7|49.8 , 6.8 |-114.8 , 145.0 1.6 , -69| 1.3, -32.6
FF |-2.0,103.2(33.5, 19.8] -69.1, 101.0{1.2, -36]0.9, -11.2
WN | -1.5,80.8/0.2,39.3| -50.1,77.4|0.8, -17| 0.8, -4.6
JPEG | -2.1, 111.6[36.2, 17.1| -94.0 , 127.4[1.2, -29| 0.9,0.2
JP2K [ -2.1, 112.2/47.9 , 20.3|-120.2 , 151.001.2, =28/ 1.0, -10.1
ALL | -1.7,94.4]0.2,43.9| -58.9,93.5(0.9, -18| 0.8, -4.2
F2 ZMHEXR#(CC)
PSNR LMSE SSIM WFCE WSCE
GBlur | 0.7740 | 0.8392 | 0.8887 0.8680 | 0.9181
FF 0.8754 | 0.8341 0.8622 | 0.9210 | 0.9306
WN 0.9623 0.6189 | 0.9583 0.9793 0.9831
JPEG | 0.8430 | 0.8723 0.7895 0.8990 | 0.9166
JP2K | 0.8736 | 0.9315 0.8705 0.9061 0.9212
ALL | 0.7980 | 0.2466 | 0.7442 | 0.8264 | 0.8805
#3 #RHEZE(RMSE)
PSNR LMSE SSIM WFCE WSCE
GBlur | 9.9542 8.5515 7.2094 | 7.8062 6.2293
FF 7.9513 9.0723 8.3310 | 6.4422 | 6.0190
WN 4.3055 | 12.5419 | 4.5609 3.2278 2.9204
JPEG | 8.5993 7.8056 | 9.8115 7.0011 6.3937
JP2K | 7.8812 | 5.8893 7.9712 | 6.8535 6.3035
ALL 9.7047 | 15.6066 | 10.7574 | 9.0671 7.6360
*4 BHZE(OR)
PSNR LMSE SSIM WFCE WSCE
GBlur | 0.1241 0.0690 | 0.0207 0.0552 | 0.0069
FF 0.0552 | 0.0828 0.0138 0.0069 | 0.0207
WN 0.0069 | 0.2069 0 0 0
JPEG | 0.0571 0.0571 0.0686 | 0.0343 0.0229
JP2K | 0.0237 0.0059 | 0.0414 | 0.0059 0
ALL | 0.0950 | 0.3979 | 0.0963 0.0539 | 0.0372

%2 ~ 4 FUERZEI . (1) WSCE 1948 T 48 FREB AL T
PSNR, 4 5l 32 % 155 BBk (| GBlur) 2k . %ﬂﬂ%*ﬁﬂ
BEERNGE RN ER DGR ThEsE e, m
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PSNR X} U B3GR B BUE AR [R] , AN BE B 58 s e = 45
TR B B 5T, BT LA PSNR Xt DMOS [ A 56 R 5 R A7
0.774. thF WSCE S RIS5 & T MM 2k B, b o6 R A &
F70.9181; (2)BR T M JP2K 25 H., WSCE fi P EIE IR
T LMSE, i X%} T 53 P4 Fh 2k 2 A, WSCE 1 fE 45 #r 5
U R 2 s B B A (WIN), WSCE 1Y CC i 3% 3
0.9831,1f LMSE H £ 0.6189;(3) 5 SSIM M4 . H A iF
B FF 2R FLIT, 85 H 35X — 5 F5 bR WSCE BgAIK T SSIM, i
Xt FHE A Fa bR, WSCE &R T SSIM;; (4) X F 25 4 0F
779 RS IR ALL, % 2 ~ 4 FP R85 #R 2 WSCE %
U REARZRMEAR DG R 5L CC{EIA 3] 0.8805.

DL b sz ae 4k e ] WSCE #65 IR G b S e 1 3
S, A PE A 1 BE B B4 T PSNR.LMSE A1 SSIM.
22 ~ 4 TRRE L 22 B WECE A9 PEfEDL T PSNR. LMSE
F1 SSIM, {H. WSCE H, WFCE % {41 fig 58 4, Fir LA 465 —
P R BORZE MR BRI B PR 16 A U 28 — R R BOR
FE4 WIS e S UL, X 5 HVS 78 R A X 3 B
R R RURR I R T A AT R g A DX I, R A
Tﬁgﬁ*ﬁm.

3.2 AXFENBRMEN R LIS

H AT, 55 FH I BRI J7 i K88 & PSNR. BRI,
EARZAEHLT PSNR F N BB B 1E AT 850 Hh Sz i % 1 1
ORI K 2 TN 3 g5 AR AL RS AR R R
41 PSNR SEAAH [R), (AL FRATT T LA BH i b Jevi 2] A
WRRA R ZES B 2 S Lena” R AN R R AL A
AR AR, 1 B 2Ca) ZRI7E TR, 456 AR

(a) WSCE=73.3335,PSNR=42.1293 (b) WSCE=69.4737 PSNR=42.0845
B2 FERGHALNESR

R=37.0729 (b) WSCE=84.4778,PSNR=37.6758

B3 IR b R

T R A I i, WSCE = 73.3335; K 2(b) O RIIR 7E K%
VR BT, 3 L JER 5 32 B 19 5% i) 2L /)N — 26 WSCE =
69.4737, M E A1) PSNR #8290 42. & 3 J& 4 Lena” F
“Baboon” BG4 T T M 25 o 0.1 AUMER TS 4%, 1]
) PSNR #8242k 37, 1 S5 bR b o1 F & 3(a) ) Baboon i
WHEFEE , LA SRR, 583K b Lena 47,
BAITHY WSCE 43591 )y 77.3623 1 84.4778 , 5 F W A% SR —
2 X FEHIA SCER Y WSCE #5i) BLAT B4 i s
4 NG

ARSCHRE T T /NS R R 25 1 AR T
PEM B R WSCE, & R 4 AR R 0 v I 2k |
(AR B R TR I E 1 R ) 04 7 X BT 5 v A
AR L K o A TR A AR OR B TR R A%
FEAR Wy U NG . S 45 B2 W], WSCE P fg B 8.4
F PSNR.LMSE % SSIM 5832 , 5 A FIFE M 43 AH 1
AR5 .
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