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AR B E 4t (image quality assessment, IQA)
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PREXEEEEMNECCR, HikET DP ME W
EEHERRRA
DP = log(S) (3)
2.2.3 ETHEEE(PE) NEGREREITFNHITE
BEBEERDER r x n FESNTH,RE,
RFRGEG A, B PE, ¢, EX AR EE G @, i1
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o, SRR C, IR, Hi X O AEER.
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BT PE WA EERY
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He K #rE&RERIEL
2.3 ETFEHEEEE(SVR)HMEGRERN

SVR 22T 454 R 5 /)b o I A9 5058 F
Pl T ERgG R, A SR E Ale
[, SVR o] 435 £kt B 15 FdE £ BB A #,
HTHAES, UEEEHE: > 0, IIRERGERE
R HFEBFEEf(x) =<w,x >+b, w e R g
Ly, —fle) | <&, Yix, y) e, WAz =<
w, x >+ b ZBHAESH &, ZFEHMEHENH,
M FARBERRZR R A5 BHER
5 S, e H— A TREk B Y & B BUE S BB — 4
RS, S ¢(S) EFMIESE H H AE M
AOLR P B IS 4RAE , DA T SE 78 BRI &5 /] P AT 2 i
mH,AEEIEHEZE R ., XRTERRGY
mEJFRERH, B TEIMNERBRYRETH
BABEF@ESfAx) =<w,x>+b, we RFEEy,
-flz) I <e, ¥(x, ) eS8, BTURANFHE
FELHEREH,

SVR & B & 2 # 1 i  oh YIl el Al
AEAENER, E 4 i,

(DGR . CANGEERERT = {x1i =
1,2,-,01} #0 = {y,1i =12, 1} , 1 FmRill%
HIEREL, », FBorse  BERN 3 MEBEBHNEE
SEURE, v, A% | BERR EWITHHE( difference
mean opinion score, DMOS) , 1 FE{&H 3 FFEH
BB R o un BRI, WE T BB S R
R RS B A AP = 6], R S SEAFIE S

— 1120 —

EsEEEH, ZEHBHEXNT: Ax) = <w,
x; >+b, AF b AREER, v AWE. FRHSVRF
REEEw,b FEVIHRAIRERND

(2) P 2 AR E R 3 FRRRE
BESEAE x,, R\IHED S, TRZRERER
B8y, B SVR 2l TERR BT, #ET
FARBEGERBSRARE S EIHERE,

HtisE
4 ETSVRpBGRRERNIETER

3 EBRERE LN

AT RIEZFIHERESEMEEHE, LXK
AT LIVE BgEdRE"" S HT 29 B8
M RCB FE i ER, X EXBQHE B (whie
noise, WN) %k K, 5 &7## ( gaussian blur, GB) %
E, Wi fEE SRS T EREE (fast fading, FF) &
& ,JPEG2000 FE45#1 JPEG E45, £ 5 119 ik ER
B, ZEASHESH ERENESEERFHEMWE
4+{E(DMOS) ,DMOS {HE/h, BrEHREMRES
. AT EiFH R B R AT R, R OCR A 3
MERAEFRHESEE R EERN Tl X R
#( correlation coefficient, CC), Spearman =£ 2% I} JF
FX R (rand order CC, ROCC) fI T RiIRE
( root mean square error, RMSE ) , JE£& 4% [ 1H sR 3
FH 5 2% Logistic /%" . CC 1 ROCC 4%} {&
AREGR 1, R ZF IR 5 DMOS MM AT
HI R (RMS) HE /), R EMITER R ES
/Mo FE SVR ekt 14 BRI BE R H =40
SERFEESEMNEHER S BESEENIERE
MECHFHMNESHET 15 BEGERIE4M
SREEESENMNEER. T8+ o HS,

HAERRMEREETRERNES Frr.
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®1 ERAFHFEHEREREXRELS

wh EEE AR FERE R JPEG2000 JPEG
Hik {WN) {GB) (FF)
SVD 0.8738 0.9729 0.8157 0.9200 0.9616 0.9625
SVR-SVD  0.9340 0.9746 0.8335 0.9206 0.9707 0.9802
DP 0.9259 0.9809 0.8742 0.8872 0.9317 0.9679
SVR-DP 0.9393 0.9833 0.9026 0.9205 0.9426 0.9829
PE 0.9080 0.9704 0. 8694 0.8956 0.9549 0.9780
SVR-PE 0.9343 0.9790 0. 8960 0.9072 0.9582 0.9865
F1 ERFNHFIHEEENERSFEEERSE
EHE  FaR& ?&T %ﬁﬁﬁ ﬁﬁﬁﬁ JPEG2000 JPEG
SVD 0.8760 0.9786 0. 8008 0.9282 0.9573 0.9474
SVR-SVD  0.9284 0.9796 0.8196 0.9496 0.9697 0.9588
DP 0.9279 0.9777 0. 8688 0.8883 0.9277 0.9544
SVR-DP 0.9382 0.9786 0.9002 0.9234 0.9287 0.9547
PE 0.9078 0. 9668 0.8528 0.8947 0.9506 0.9655
SVR-PE 0.9369 0.9678 0. 8790 0.9084 0.9528 0.9685
®I ERFMAEIHEERSFRESRE
EHE  FaR& ?&T %ﬁﬁﬁ ﬁﬁﬁﬁ JPEG2000 JPEG
SVD 13.2272 6. 4666 10.6834  10.7589 8.9221 8.5117
SVR-SVD  10.8297 5. 4689 8. 6934 9.3723 8. 1497 6.7663
DP 10.2732 5.4316 8. 9665 13.1401 9.1617 7.8797
SVR-DP 9.7158 4.5960 8.3277 10.3779 8.7639 6.2860
PE 11.3937 6.7507 9.1254 12.6712 7.4887 6.5357
SVR-PE  10.1011 5.1577 8. 5057 12.2286 7.3477 5. 6004

e (2) KA SVR BB ZHATUISR, ARV
SVR Xt E S RESHFT N, R T AR B &I R
4R E S RE, AR AR RES A BL
BERRESITTME R R, FFEE —EMEEHE,
MESSRE TN RN RSEFHEE N

SEXH
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An objective image quality assessment model based on
block content and support vector regression

Zhou Wujie ™ ™ , Jiang Gangyi ™, Yu Mei ™
{ * School of Information and Electronic Engineering, Zhejiang University of Science & Technology, Hangzhou 310023 )
{ ™ Faculty of Information Science and Engineering, Ningbo University, Ningbo 315211)
Abstract

An objective image quality assessment { [(JA) model based on image block content and support vector regres-
sion { SVR) is proposed for image signal processing based on analyzing the sensitivity of human visual perception to
different types of image block and the characteristic of SVR. The model divides an image into the blocks of edge,
texture and smooth adaptively according to the alternating current { AC) energy relation among the image’ s sub-
blocks, then the block IQA method is adopted to measure the quality of three types of image block, and then the
relativity of image block quality scores and subjective quality scores can be leammed by the training procedure of
SVR, and finally, the image quality is predicted by the trained SVR. In the course of the experiment, the singular
value decomposition { SVD'} method, the directional projection-based { DP) method and the projection energy-
based ( PE) method were applied to measuring the quality of three types of image block. The experimental results
show that this model can overcome the problem of discussing different block weights, and improve the performance
of the methods of SVD, DP and PE effectively. Therefore, this model is universal in some extent when used for im-
proving the performance of the block IQA methods.

Key words: image quality assessment ( IQA ), human visual characteristics, image block content, support
vector regression { SVR )
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