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Abstract: Measurement of visual quality is of fundamental importance to some image processing applications, so an effi-

cient image quality assessment algorithm is greatly needed. And the evaluation results of the conventional algorithms do

not match to the ones of human vision because those algorithms ignore the characteristic of the Human Visual System

(HVS). According to the HVS that human have strong sensitivity to the image edge information, this paper propose a
novel algorithm for image quality assessment based on the edge and background similarity between the distorted image and
the reference (perfect) image. We test the validation of the proposed algorithm on the database of 779 images with five
different distortion types, the results show our method has better performance than PSNR, MSSIM, IFC and VIF, be-

cause the evaluation results are closer to the ones of human vision.
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2g,,sin20]}172 (8)
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oy AF1 B F, I T ZM T EAR Ch T o,
B o, 4 O B, AL AU R ST KB DL, 431
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sCER(3] PR, i T A BRI HE 2R 48 09 0 Y
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NGB HUR, BT AT B P h SRR
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KL ES; HEE j REGHEHBIE, w; HEj A
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w; = % é xj; (14)
2.3 BEKERBEUE

LRRFADEHUERTFNEGRECE
R X BRI HPEMBCR, S G R B R R
BEXNTERANUEREAAREZNEWN. RN
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B OO PGE 0 % E FoM LR B R 5
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BS(Gy,G,) = :10 - cll (15)
y

KT RGME R O EBMUUERNTHF KB
B, FA R E—RE Cy = 12.5. B
FRRIKERR G, X G, Ll 16 x 16 B O K/NEA
BEB IS TR, BESRPRE ML,
REEHE 2B ERT RAELUE (MBS):

1 M
MBS = MZI,BSJ- (16)

2.4 BFih%&BE0E KRR E (EBS)

B AT PSR4 A SR A8 5 BRI IR 0
EBS H _

EBS = (MES)® - (MBS)? (17)
K, e, KT 0 HEBE, 2 HIFIRER DS
AL RS R U X B R BN E N EEE,
AL a = =1.HILATHEBSH(0 - 1) RIEH
KERBRE EBSHEKX ML ERGSS AR
LSRR, B ERRERET.
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XHREA EBSEEES NN SR, AR
FBIT .

(1) HE:#E RGB [ £ 73 8] J o Fl_E R A6 B vk
e Z AN L PR AN Suk- &

(2) YT EAZHLE, B g e & 4
188k A BRI A LUE MES;

Q) REHEAEGNKERFSHE G M
G, AP ERKE B R R B B
R B E RABRUE MBS;

(4) GRVGRBRMUERSILERRSER
WS E BRI EBS 183 U iFM R EEK
&
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3.1 BHENATLEKEEGNTENERILE
HEMH RS F RN B, A ILIBE S
SEEGHNEEENGE, A 4 Fin, AETW
W, Brs s B R O 32 B EARERBY W 9 K /Nl 250 X
180 AIER4Y) , Horh DMOS fH (— 4 % SRR AL %%
F X R A ERVES RTS8 5 BT B R PR
HBRFBREREER EWAREFE, DMOS i
MNERER R RS, DMOS RBUYETEE R (o,
100]. FEEHIEMERINE 1R R 1 TUE
i, PR 1K EBS M 45 R 5 DMOS fH—3, t
BV B4 0 S R A R e B i — B, T LAt R TR A

HENARMREFIX D EE=EARAERERE
BEGRE.

B KRHE ‘woman’ E{§

(e) ‘woman’ FEIHER

B4 UERRRRAREK
£1 HEMFENZEECXARSERTHER
RO
REEB
Lighthouse 19.4  0.82 1.57 0.20 0.50 46.28
house 27.0 0.8 0.75 0.20 0.25 56.44
woman _ 22.2  0.84 0.73  0.12  0.10 60.19

3.2 XHBEEESERAHEEETHRRETHEN
BEREILR:

AT EE BT ER S HMBERERE,
FHEE TEXAS KEEG MM TREEEE
HEGFREIFN EREB AR B ENERET . XA
BREIENFER 29 BE A BRRFEHRSEECER
233 AR ARIRB AR R E R EH 779 8RR E
BAR, BERFEE K JPEG2000 K48 % L E K
169 i@ ,JPEG 48 X EE& 175 i@, MA BB K
REEMR 145 18, BB A E BB 145 B R
{538 % B (Fastfading) BR 145 18, [RIHEIL E AL
&t DMOS {515 . B 5 I &R EMEGR K&
MEENBSE.

AT EBMONEERTRENER, CPR
TR R % K (VQEG) Phase I test &, %
FASCBR(4]15 A B Logistic BRECH & F WIFH &
VY S5 R AR 4 I8 A B = I 55 5% (DMOS) =
8], ARG R AT MR R B & B BPE N AL
HITERE :

PSNR MSSIM  IFC VIF EBS DMOS




£, % BT ARARERE IR (O B GURBRIEH 63

26 % %003 54 05 08 1 a5 0 05 1
PSNR MSSIM 1og1 (IFC(vec))
(s) PSNR (b) MSSIM () log10(IFC)

¢ 02 04 06 08 1 0 02 04 06 08 1

VIF(pixel) EBS
(d) VIF (e) EBS

5 AMERESREBEMRENEAE
((x)JPEG200, ( + )JPEG, (O)IMA B ¥,
(D) BN, (O)VESR {5 S H (fast fading))

(1) ELERHEENE/EUERRRZEAH
KAB(COTERE:0~1, e 1 BIF; FXRNER
SEPEM B k4 AT EVEMN 2 R R

(2) BeAIX R E(SROCC) , [EM KT, Fik
E RPN B B 5 AR E PR 45 R B

(3) %k 1 (OR), {EHB/NEETF, FK I 2 %W
M EEE RS EWIPM SR —BHE;

(4) Fy4 X E B AR ZE (MAE), {88/ i
¥ '

(5) B WBMIR 2 (RMS) , /NS .

F 6 A&d LR NS RERERTE
W B HBUEE, IR BIHRBON Logistic
B (18), T Logistic 2%+ S Hl & NIk A

MATLAB H#J nlinfit PR¥.
80| 80 w
@ 60 wn 60
[=] (=]
Z w0 Zw
20 20
L ol 0
(] 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
Q(PSNR) Q(MSSIM) Q(lPC(vec))
(s) PSNR (b) MSSIM (¢} IFC

0 20 40 60 80 100 6 20 40 60 80 100
Q(VIF(pixel)) Q(EBS)
(d) VIF (e) EBS

Mo FEEREARNEMHEREERE
MR E
((x)JPEG200, ( + )JPEG, (O)HIA BBEFS,
()RR, (O 5B R H (fast fading) )
Q(x) = Bilogistic(B,,(x — B3)) + Bax + PBs
(18)

logistic(r,z) = % - 1—_'_—(;1@ (19)

22 FARAERGRETFNERNEREIE,
A PAE H 30 A EBS BEM B EmmF T2
VA X BABE RN PSNR WM 7, M
MSSIM, IFC A BB FHREEMN VIF FiEtegds
BRRS.
2 SN EOMELE

T T cC MAE RMS OR  SROCC
PSNR 0.826 7.27 9.09 0.114  0.820
MSSIM  0.912 4.97 6.61 0.035  0.911
IFC 0.917 4.92 6.44 0.037 0.915
VIF 0.925 4.64 6.09 0.027  0.926
EBS 0.935 4.33 5.72 0.023  0.934

£ MATLAB 7.0 83z 4T3 5% T (AMD Dual
Core CPU 2.11GHz, 1.00GB %), BRAITICRT
ERERERIFN BT 18 512 X768 KM
FREGR AT R, i3k 3 i, IFC Bk Hh
T RN S fEFERT 8, T SCP B LM PSNR,
MSSIM A B TFHREEM VIF Jr k] i .
*3 EMHEMNAEMHITHIE(MATLAB)

Wik PSNR MSSIM IFC VIF EBS
PATESH] /s 0.3 1.5 7.3 3.2 4.8
4 LEFRiE

SCH TR S BB T N IR DR R R BB
BRI R TaA SFRRK I 779 HEHR
BN ERL R REN, ZE RS L BIRE
HIPPH e HEGUR , F P RERNT . AAMT R Y
THEAMUESITENE CRGRE, X T KEERK
B AR RS AE S — 2 B E B RE B+
JH Sobel H#EMLIKIF RGNS FIFHE .
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