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Abstract: Based on the correlation between subband coefficients of nonsubsampled contourlet transform ( NSCT) ,a
general-purpose no-reference image quality assessment( NR-IQA ) method is proposed. Firstly , the correlation between NSCT
subband coefficients was analyzed using mutual information and the subband coefficients with strong correlation were deter-
mined. Secondly , the structure comparison operator of those subband coefficients were calculated respectively and used to de-
scribe the statistics characteristic of image structure information. Moreover, a no-reference image quality assessment model
and an image distortion type recognition model were constructed by combining the statistical features of the mean subtracted
contrast normalized (MSCN) coefficients and the structural similarity of NSCT coefficients. Finally ,a large number of simu-
lation experiments were carried out in the LIVE image quality evaluation database. The simulation results show that this
method is suitable for many common image distortion types and correlates well with the human judgments of image quality,
and the assessment model is competitive with the nowadays’ mainstream evaluation method.
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e Bz IR EAH 56 R %0 ( Pearson’ s Linear Correlation Co-
efficient,PLCC) ;

(4)HEH (1) (2) K (3)1000 ¥, FEH 1000 Y i
458 SROCC 2 PLCC fy Hh (B 1E Ry 3% B0k e 4 0F M
st
6 MK T A TS H NI I 1000 JE A
MR H SROCC F PLCC #y H{&. SROCC #1 PLCC
B FH A e P A8 S AH DG PE A FE AR, SROCC Al PLCC 1y
(EARAZE T 1, R WTIZ 580 9 o 2 5000 43 5 AH i, DMOS
AH R, G o B T 1) 445 SR e R v

F6 1000 KX KWK I A% SROCC By {E

Bk in2k jpeg  gblur  wn wi all

BRISQUE!®!  0.9139 0.9647 0.9786 0.9511 0.8768 0.9395
MIQAL™)  0.9408 0.9259 0.9828 0.9572 0.8800 0.9333
SSEQI!]  0.9420 0.9510 0.9784 0.9483 0.9035 0.9348
BLIINDS-T[ 3] 0.9323 0.9331 0.9463 0.8912 0.8519 0.9124
DIIVINE!™]  0.9123 0.9208 0.9818 0.9373 0.8694 0.9250
C-DIIVINE!'S 0.9302 0.9444 0.9760 0.9386 0.9110 0.9444
CurveletQAL!6] 0.9367 0.9117 0.9876 0.9650 0.9005 0.9303
SHANIA'S)  0.8611 0.8918 0.9582 0.9674 0.9169 0.9033
SILSIQA  0.9346 0.9220 0.9690 0.9695 0.9182 0.9467

R7T 1000 SIERMR F&ZIEM % PLCC R 1A
Bk ip2k jpeg gblur wn ff all

BRISQUE!!  0.9229 0.9734 0.9851 0.9506 0.9030 0.9424
MIQAI'®)  0.9405 0.9276 0.9802 0.9515 0.8917 0.9232
SSEQIMT  0.9464 0.9702 0.9806 0.9607 0.9198 0.9383
BLIINDS-TT [3) 0.9386 0.9426 0.9635 0.8994 0.8790 0.9164
DIIVINE!™]  0.9233  0.9347 0.9867 0.9370 0.8916 0.9270
C-DIIVINE!'S] 0.9429 0.9593 0.9844 0.9412 0.9345 0.9474
CurveletQAl'®! 0.9465 0.9280 0.9887 0.9694 0.9186 0.9328
SHANIAI'™)  0.9135 0.9380 0.9731 0.9790 0.9413 0.9412
SILSIQA  0.9491 0.9435 0.9842 0.9790 0.9420 0.9488

HH 3R 6 FIZR 7 AT LA Y, A< SCHE M ) UG ot St PE A
B PN 25 R 5 A EUPEAY DMOS HAT 1R = 14
RAE. B ARPEA 45 R, A SOV J7 35 & T BRIS-
QUE" MIQA" SSEQ™" BLIINDS-T "’ DIIVINE™ |
CurveletQA """ Jz SHANTA '™ 45 4 K 2 ¥ 18 o 2 % TE My
Jrik B A B O K g C-DIIVINE ™ A 1,
W HARR A T8 P P 5 A& 2R L BUPRAN 45 3R, AR
THELSHEM Ik, ARSI Ir LA jp2k own K ff
RERBIVEN L LA 1.

5.2 SEEME

LURA b e DU NI PN S St E NP
JE % NSCT 14115 2 AR H0M A1 A KU 1 45 44 £ 8
SRR B A ARG 19 X 23 RE 7, OFRATTIA O 3 28 5 ik
JEiZA n] LA AR 0 [ 0 2 2R Y. O 1 A X
GETHRRAE U B G FL B B A0 S 5 e w) iR 3l
TEBEAT O 1 PO, AR SOR 26001 BB B 19
IT7 . 2 8 S A FIATE LIVE Bl e L e i,
P2y 1000 X B 10 98 14, TR ¥ ALK b 4 N U
FRAT NI R FL2E TIN50 B Ok LSS AL R
[l — A7 1 B A S A 1

jpeg2000 I Xy} 0.0552 0.0006 0.0024 0.0645

0.0596 0.0077 0.0107 0.0147

wn| 0.0018 0.0177 0.0021 0.0000

gblur| 0.0027 0.0249 0.0100 0.0171
ff| o0.1110 0.0185 0.0000 0.0068
jpeg2000  jpeg wn gblur ff

B2 LIVEERERBEERM

8 LIVE ElREE 1000 kRt rh o> RAERERE(% )

Bk jp2k jpeg wn ghlur ff all
BRISQUE™®!  82.9  88.9 100  96.7 83.3 88.6
MIQA0] 73.5 85.3 100 83.3 60  79.1
SSEQL!! 61.7  89.6 100 70 46.7 73.3

DIIVINE! 4] 80 81.1 100 9  73.3 83.8
C-DIVINE!'S)  88.9  91.7 100 93.3 73.3 89.40
CurveletQA['®]  71.4  78.9 100 80  46.7 75

SILSIQA 88.2  91.4 100 96.6 86.2 91.7

1 2% 8 A& 2 Al %0, A SC T L NSCT 45 R 54
5 BGETHRIE S MSCN Z 5S8R HLA AR 4 i1
MG I FL ISR A5 RN S 4 A R 3] o iy 23R 0 S
0 BRI PN I AR S e . R R A
Ferirp R BIRCR 1) J& wo Fi gblur, 17 jp2k | jpeg 1%
£ JRU AR FL AR, R : (1) = wn 2355
1k NSCT J [ F-717 28 $0 0] (0 40 & v, 7= A= K i £l i
2, f# NSCT -7 REEE WG B G THRAAE K I/ (2)
T SUTASEA gblur 23y /NG 1 e A L, 3 AL 4 1 i
SOMBHL, i NSCT 177 REULEA (5 B G RRIE KK 3
s (3) jpeg 2 B Eh B v 2k B, P AR ORI RIONE , T AF 2%
B USRS jp2k FEi 5 P2t 46 14 i 5 Al s
FRA L jp2k WATAERBDI RO , SR R e
] 2 B R ).
5.3 IRBEKEEHH

H ARSI TE S 7% UG T PP 455 80 Fn A 2K B
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AR AL 5 5 AT U0, T4 A [ E 481 1 D 5
RT3 P % B 2 53 i) A IO A5 T8 1) A R U0 8RRy
T AT AR SCRE A A5 AR R 2 28 R4S TR £ B i)
FREE, FRATHE LIVE JFE (1 R 53 501l 4% BR 70% 1 30%
60% F140% K 50% F150% 1) H 1 BEHL 43 A Il 2k 4 Fnsim)
WA, RS 5.1 #1052 3R k4T T 3
S0 RGP AR (1) S 5 2% R U2k 9 gk 10
Fim , BUGR AR B2 AR IR A s a0 25 R N3k 11 fw.
®9  FREIGMMiR LLHIIER TH 1000 kML SROCC s

. SILSIQA Jr ik BURRAE 4> R =58 - (1) Xf B4 it
17 NSCT 435 (2) $2HU NSCT FHi F I A S5 X T &
B S5 E BT HR-IE 5 (3) $2 L MSCN R SE it
FRIE. TETT5 2 A2t s g, ok T CSIQ Bl e vh 7 M
512 x 512 WA R ELEME, 43 it SR A UG AE 1R
IURRAE (8 = A 2 3R T 8 RE 1 1) a1, 0 0 ik 477 24 1
g8 B S B T AE 2 B IR 2R T TR = A A IR
THFERYE R E 34N 3R 12 Fis.
F 12 SILSIQA HERENE A W Bl AT BT S E S48

YIZEAT
IR L
70% H130% 0.9355
60% F140% 0.9321
50% #150% 0.9294

jp2k jpeg wn gblur ff all

0.9222
0.9182
0.9147

0.9706
0.9700
0.9684

0.9686
0. 9664
0.9637

0.9152
0.9134
0.9093

0.9438
0.9416
0.9372

£ 10 RENIZFR L BI1ER T8 1000 &R Mk PLCC hiE
YIZF
AR

70% F130% 0.9455

60% F140%  0.9426
50% #150% 0.9381

HIZE 6 3 7.3 9 FIk 10 ] 1, it VI 255008 1 s
D AR SOV A U7 B A 2% 2k LS T 9 T 45 2R
5K FWPEH DMOS [i] ) SROCC K PLCC i B F%
G, (ELRR ARG A9 2 B2 JF AN W] 2. £ LIVE [B& % rp R
50% BEHI T INZRi s B0 T, & At 45 2R 1) SROCC
S PLCC #8K 3k 0.937 L) b BERIPPAL 45 1 5 32 W3
A1 ) PRAFAR e 1) — E

F11 RN L FIER T8 1000 RiERMHKE

2k jpeg wn gblur ff all

0.9301
0.9275
0.9217

0.9425
0.9397
0.9368

0.9827
0.9810
0.9792

0.9748
0.9712
0.9678

0.9444
0.9415
0.9370

SREFMERE(%)

PIFmRE G jp2k  jpeg wn  gblur  ff all
70% 1 30% 90.0 92.3 97.7 95.4 81.4 90.9
60% 1 40% 88.1 91.4 98.3 94.8 81.0 90.4
50% Fl1 50% 86.9 90.8 97.9 94.4 79.2 89.4

H 5 8 FN3 11 AT H0, BE & Y SR ek /b, A S0k
BRI USRI AR AT AR LT - () R 51 A o
RS GAREAR, (ELATY R PR L 32 v B4 T 31 T A 36, B 7
LIVE E&FEH 1A 50% BUGH T INZ S 00T A8 G
SRR BIERA AR 8 51 89. 41% , =5 T 80% &1 H
FIYI1Z5 1 BRISQUE™ MIQA™ SSEQ' DIIVINE'™ C-
DIIVINE") % CurveletQA""®" 25 H {ij 32 1) B 1.

25 LRI AR JC 275 EUR i s PR R AL RN BB
R BRI B B LAy & k.

5.4 HEERMESH

TS KGR T, — B RR AR 2 BT 75 22
A6 5 IS [1) 37 DR T 4 IS 0 1] 05 iy 5 I6F [ 5CFE LA AN
[FIPEA T3 1 T F 53 2 2 kB, AR S H 25 SR RRAE $2 B

BB I T A 7 % (% )
NSCT 43 59.04
PRI NSCT R KB M2 M5 BGTHAFIE 37.11
FRECMSCN ZHU AR A B S THRHIE 3.85

WA, S 1A SILSIQA 5 H B o5 % ER ot 1T
Wy e ) A2 2 P FRATT 53 4% 7 I AE L CSIQ %%
it P2 T A Tl A5 R IO A5 A1E JIT 31 6 19 1) ], I3 3] T
PMEAE 12 J5 1 A6 4 BURFAE 28 i v 52 R A8 2% 1) B[]
Fi A 1z B e B AR 6 R AL ( dual-core CPU,3. 19GHz and
4GB RAM, Windows 7 Pro 32-bit) iz 177 1k i) matlab
T A R R 13 s,

®13 sHESEEGREFNERTTRE LR

NR-IQA J5 i 1] (s)
BRISQUE®’ 0.1870
BLIINDS- I [13! 25.9593
DIIVINE!'4) 96. 5000
CurveletQA['®) 3.6825
SILSIQA 4.8591

1% 13 A, SILSIQA J7 ik 1 i1 58 &2 2 1t B 1t
F BLIINDS- T "™ F1 DIIVINE"™' , {H 25 F BRISQUE"’ #1
CurveletQA"®', FBEJE B 41 R : (1) BRISQUE 2 4R 42 Ht
36 A28 [HIRGE T RFAE , (H $2 G RS A T 18 iy T
e TR AL G, B TR B i 5 (2) CurveletQA AR A
12 ANFRAE (AR ZE AT Curvelet 43 T HIR 7 1) RE 4 I
scalar fEf /0 M 45, X BLRRAE A0 3108 75 B — @ I8 17 i
1] ; (3) BLIINDS- I 75 2243 | #2 B DCT %4 3 /M senty
3 A7 1A Y RE R S SRR, 1 ELRRIE T3 R b
AR, T A Y K W2 TR E] 5 (4) DIVINE 32U HE
TEE ik 88 A, T FLAFAF B B 72 b A0 35 75 A 2 K
FAAS AT B[] %) T 45 O\ 4 7 335 0 ik 0 485 g AR B T35
BT EAR; (5) SILSIQA $2 5L T 60 SETHH#1IE , i
17 NSCT 43ff Fit43 NSCT 2% i R 50 A0+ R i 25
M5 B THRAE 75 2 LK (38 4 TRt ).

6 it

AT, NS0 R G AR P 5 1 A 5 5
F e 1REPE 2 — B0 G , A S0 5% A NSCT J s ]
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KA S5 G E MG BASE GG S % G Ry 811

H ARGt 1T —Fhid R 62 5 R SR AN
J7 i AE NSCT 8, F| Ji] NSCT J7 [ 415 3 R KU A0 1
ZRSOCIR] )45 R AR )2 i 3 T AR P 4 R R S, T 4 R
IE] A ZEAA AR ARURE AN DO AS T P 15 Ok L R R AT AR G
AR DX A0 BE , o A [ 2 028 U (ELAS [] O 0 8 ) &1 44T
SREA L R0 BERE 7 5 7625 [R1I, 70J31] $2 B MSCN &
$H) GGD RIS K MSCN B3 2 £ AGGD A2
0, 3 LSRR X0 R (] R LR RUAELAS [ 2k JOAR B2 119
PR X 73 RE T AH X B, 1HL 55 3 4 P {5 g 3 0L it 3t
Hfr DMOS [E]AH S F B FL A . NSCT ek A1 = i) 4l 1) 2 3
FFAE AT AELAH AR 58, HE 5 4 THT B B e 2% A 2k EO0 &5
SERYEAE B IR, R B TGS 2 PR BV 5 i
TEVERT ORI L TR R AR5 T7 IR T |
B AR

S 30k
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