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Review on full reference image quality assessment algorithms

CHU Jiang, CHEN Qiang, YANG Xi-chen
(School of Computer Science & Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: Image quality assessment is of fundamental importance to numerous image processing applications. Objective image
quality metrics can be classified into three categories: full reference, semi-reference and no-reference. Currently, full refer-
ence metrics can achieve satisfied performance, while semi-reference and no-reference metrics are in their preliminary stage.
This paper gave an overview of the full reference image quality assessment. Firstly, it introduced these methods briefly. Sec-
ondly, it described several important full reference image quality assessment algorithms in detail, such as PSNR, SSIM,
MSSIM, IFC, VIF and FSIM. Then it compared the performance of these methods in the LIVE database and TID2008 data-

base. Finally, this paper summarized the trends of future research on image quality assessment.
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AR 052 BE Ay A TAL B
2.1 BBIFMNEEE

AN A AT B AR T O KOs %, 4 4 TID2008 |
CSIQM™) LIVE™! 1ve!® MICT!™! i1 A57" | Hsp 1 LIVE I
TID2008 35 K583 . LIVE B4 FEBLIA R I UG BT R TN B b
WX i TID2008 B4 & NP4 4525 T R =1
AL, B REEGEESZ S5 AR 2, AR E I
BRPERIA S . B AR SO A LIVE i TID2008 53 9 A $icdie 2

(35)

S()(x) = (36)

FSIMec = (38)

BEATIA . X SE R 2 A U IR (5 e R RIS B R R
TR RS R P I ) WL B e 1 s, TID2008
P P2 1) g — o 2R LR LA USSR AR, ML Z T LIVE
HLfiZ . UL, 7EXS LIVE JREAS 50 i 5108 3 —Ff 2k 06
TR Py PGS 60 T LR P40 5 7% 9 RT 54 5 1 76 TID2008
IS B XA R L B0 2 LB B — o 2 R R Al 5
Lo |14 2 vl R G RN T T
F1 EGIPMEAREE

Bl EEGEGE KREEGEGE BRI BRI s

TID2008 25 1 700 17 24b/p fn, 838
LIVE 29 779 5 24b/p ®to, 161
CSIQ 30 866 6 24b/p Bt 35
ve 10 185 4 24b/p R 15
MICT 14 168 2 24b/p # 8 16
A57 3 54 6 8b/p K 7

2.2 FEMiEtR

T R SR A 2 1] — Bk, A
FEEZ A VQEG ™ R 11 T DU AT LABSIE & WEIT- A 45 5L A0 32 00
TEA 2 5L 22 0] 1 5 P BE 1 DU AR , AT 140 IR 30 B R 2 4
YLK ¥ AR 6 OB (ROCC) | 5 78 /R 45 90 0K A 6 B 8K
(KROCC) | Bz /R Bk P A 56 % (LCC) LA K4 715 2% (MSE)

7 2 IR 1 S UK P R G 2R ORI R S R T A 6 BB
FE T T 45 S5 0 2 36 T A L e B A 1 2
SRUCHF AN B A 18] A B S T 0 A A
FEbR, T B HEAT 00T 42 0T, L & AN S 3 04 (A
(MOS) R VR, B /R b 2R P A 56 2R BE A A 2 MOS (.
5L 151 19 2 U043 1 A DG 1 5 MSE 2l 48 1k [l 19
(92 WLAHE S MOS {45 7 158 2 0 A SO P 1 AR 28 Tl 1
J7 N Logistic AL . 4 & WIT M 45 5 5 32 WLIF-Hr 45 R
U 307 B AR B S UK R A G R L1 R S R T A G R
BRI B SR DR PEAR 5 R (210 5 , T 49 5 W A 22 P 2
RN,

TS LA (R, BEN BN v, B o Rl y
R/ 07 1 2 58K 56 R 0 (SROCC) 4 X B A4~ H A7 %41 1
FRURK/IMELR AR S S0 , 80 BN S S A o 543 5 25t HE
B 5 9 B AR AR A 56 2B, T TR LA 32 0 B0 oy
$iz BN HEA FHED 30 x, Fy, 43 R SR AL o,
v, TEHEIT 2 05 AL h i 5, 2R v, Ly, ARSI, ) SROCC 1]
DA AR

SROCC =1 —672(? )
n(n”-1)

B TER SE ST AR R (KROCC) B2 T 432745 6 i 4
SV, ST B AR A O B REE T R R LB
(%

(39)

KROCC:(P—Q)in(nZ_l) (40)

Forb o PO AN BN, Q I ASFIERS B, n REA A
AR X 2 i 748 DR/ IR AR ] B8 SR AS SR, B o 2 48 e
RIS y S RN AR TR, 73 DUAR S AS Al
BEIRAER MR SE R B (PLCC) W HR BE P A AS
[BIFR SR Ay 5, HBUETEFEAE L — 1,1 ] 18], F B A G AR
PR G 14 B IR A A 56 28 B0 3L X A X R iy 05 2%



- 18 - it EoE A AR % 31 &
S EFREIE T 4 Il LAE B TARCR Z4 T PSNR Al SSIM,
PLCC:COV(x’y) :E(x—,u,,()(x—,ux) (41) F 2 JURP AL LIVE FE I SROCC f{H
T=Ty T=Ty Jrik JPG2K JPEG WN GBLUR FF
LA RBONAL H R 2 AR TR XM RAEALZ PSNR  0.8898  0.8409  0.9853  0.7816  0.8903
() B B HRORE E |, (BRSNS A S PR AT . ¥ 0 AR 15 2 S A NOM  0.997 0.8963 0.9819 0.822  0.8144
Zﬁ)ﬁéﬁ ’ ;H\}H‘%:/L\\itiy 1IFC 0.889 1 0.862 2 0.937 3 0.958 2 0.942 6
— /2(%?)2 (42) VIF 0.9518  0.9544  0.9370  0.9370 0.9649
SSIM 0.9317  0.9028  0.9629  0.8%42  0.941 [
2.3 XWHER MSSIM  0.9549  0.9124  0.9371 0.9584  0.9317
Bl 3 EXJUR 7 AE LIVE FE F USRI, 22 ExXJLF VSNR  0.9398  0.9084 0.9819  0.9342  0.9039
J5ikAE LIVE FE E ) SROCC HfE, Forr ks 43 2R i & 45— FSIM  0.9569  0.9130 0.9652 0.9710 0.9497
R B A (55—7%1)) SROCC fz K1Y 3 AMH ;36 3 X 7 ik FSIMe  0.9574 0.9134 09716 0.9711 0.9515
(BT T4 4 82 TID2008 J2 1y SROCC. . R U EE R P
] 4 3 JuAb Jy A TID2008 BC45 P Y HUAL o & Pentium Ik PSNR SSIM MSSIM IFC VIF
1.86 GHz {3 FEHL 48 Bl MATLAB 7. 0 %F 768 x 512 [ [E1{% it
S{FHIE 0.1400  0.8120  1.4850  7.8130  7.9840
A, SB AT I RN 3 TR, Bl so MR H O] LLE H —
PSNR (0 FE LR [ LB R 108 400 B R JE 304 PEWNE M B
L, SSIM i1, b Ase i, IFC  VIF il FSIM 22 — 46 {H 3K 2 FlI BhATASE 1.6570 45000 7.5480  7.9070
F4 JURIEN 7 7E TID2008 $idit 2 I SROCC (i
FSIM FSIMe MS-SSIM VIF SSIM IFC VSNR NOM PSNR
awgn 0.856 6 0.875 8 0.809 7 0.88 0.797 4 0.5817 0.772 8 0.767 9 0.907 1
wagn_color  0.852 7 0.893 1 0.805 9 0.878 5 0.8114 0.552 8 0.779 3 0.749 0.898 8
spatial corr-noise  0.848 3 0.871 1 0.819 4 0.870 3 0.827 1 0.598 4 0.766 5 0.772 0.916 3
masked noise  0.802 1 0.826 4 0.815 1 0.869 8 0.8116 0.7326 0.729'5 0.706 7 0.8513
high fre-noise  0.909 3 0.9156 0.868 3 0.907 5 0.843 1 0.736 1 0.881 1 0.901 5 0.926 9
impulse noise 0745 2 0.7719 0.686 8 0.833 1 0.746 2 0.534 0.647 1 0.761 6 0.8725
quantization noise 0.856 4 0.872 6 0.853 9 0.7957 0.820 8 0.5911 0.827 0.820 9 0.869 8
blur 0.947 2 0.947 2 0.960 5 0.954 6 0.938 8 0.876 6 0.933 0.884 6 0.869 9
denosing 0.960 3 0.9618 0.957 1 0.918 9 0.927 5 0.800 2 0.928 6 0.945 0.9417
ipeg comp 0,927 9 0.929 4 0.934 9 0.916 9 0.898 9 0.818 1 0.917 4 0.907 5 0.8717
ipe2k comp  0.977 3 0.978 0.973 4 0.971 3 0.887 2 0.944 5 0.951 5 0.953 2 0.813 3
jpeg trans error 0.870 8 0.875 6 0.8737 0.858 2 0.819 0.796 6 0.8055 0.737 3 0.751 2
ipg2k trans error 0,854 4 0.855 5 0.8525 0.851 0.839 7 0.730 3 0.790 9 0.726 2 0.831 1
pattern noise 0. 749 1 0.751 4 0.733 5 0.760 8 0.694 8 0.841 0.5716 0.68 0.581'5
block distortion  0.849 2 0.846 4 0.760 9 0.832 0.884 9 0.676 7 0.192 6 0.2348 0.618 8
mean shift 0.672 0.655 4 0.736 0.5132 0.717 6 0.437 5 0.3727 0.524 5 0.695
contrast 0.648 1 0.651 0.639 7 0.819 0.4842 0.274 8 0.423 9 0.619 1 0.5872

2.4 HERHZWH

451 PSNR HI MSE %5 7 14 & 1H 5 (8 50 P L S
WEEOL R AR BT R R R [E3R 22 M aiBee geit, JF
BAT % R BGFR s5 Z IR A S R IR AL BE 2R GE (1 I8 e,
AN R S S W P50 1 R SR o o, FEAR 2 0L B AR A A
B EMIERSZ . PSNR 75 0A 2k MG ) 2% BLJ: Hh I 75 19 i A
SEEU, BT LA RS 1 RO B A 5 SR 2.3 A
314 (ad) AT LAFE HY AR At Y 2k 2R R ROR I R BAEL
NOQM F1 VSNR 2 EE M7 1977 2%, BT AL, HVS, g7 iR b
B, R UG B B ROR (A T X HVS AR AR 2
X AR AT (1 R AR AR

SSIM M= 2R _EASH HVS [k &8, I HVS [ 232
hRe AU s P Zs A 15 B 15 80 T8 I 25 5, D e I 4%
P s JEL B0 B A A PG SR A o B R AT B o SSIML A 5 3k 1 2.

HEPEREAT Bk S5 32 B0 T [ S 3 1012 k. SSIML g
B AR X A P P B B AR B, T
ST B B 2 AR L AT SSIML e M B84 T 2 14 g 2
(RIS HIRILE . 8 (R 1 A TR BRI
{EAT I 45 A BB — B, B A7 15— 72 19 JR B, SSIM
TEVEA T TR 0 R I 2277 AT A A0 R 1 2

MSSIM X SSIM 1) B30 , B 65 F 38 4k 2 A4 IR 1 4
B, RS T 4 5 K M R RS — B P BRI TR
FEHY SSIM, AL 4 o1 T LA 8 M 75 th, MSSIM 55 MOS fi .
FHAFR) —SOHE, (L MSSIM 77 76 %5 15 SSIM. [7) B 19 o] R, 3-
SSIM P SCHE 32 4 R D S T AR ) BT, ¢ — s R I
iR T D, ROR BT T SSIM, BF5e % 30, IR Tt
R 135 T o U, 7 I SR L A3 50 ) GSSIM
] THEF SSIM [y
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