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K& E 1P (Image quality assessment, IQA) 73 A =FiE: £ (full reference, FR). 7S
% (reduced-reference, RR), J©Z% (no-reference, NR).

SEPL—FET I EUE R BV R R, FEE AR IQA HdhE LR E RIS [1] (bhin TID2008 %4
4. TID2013 4. IQA B& T AFMEE oint BUE T & 1) F AT 4y, FEHRREEBRS W7
Z IR HIAHME . HFRATA BB 7L —Fh IQA BER, FFZhmidz Gt EHEER R IQA EELE, WHASEIE
PIHERTE, PP T IEA 2 F0.

— FR-IQA
o mean-squared error (MSE) B35 % % .
o Structural similarity index metrics (SSIM [2]) 2004 4.
o Multiscale SSIM (MS-SSIM [4]) 2003 4
o Peak signal to noise ratio (PSNR) BPIE(E(E 5 L.
o Learned perceptual image patch similarities (LPIPS [6]) 2018 4F,
o Visual saliency-induced index (VSI [10]) 2014 4F,
o Feature similarity index metrics (FSIM [3]) 2011 4.
o Gradient magnitude similarity deviation (GMSD [9]) 2014 4F.

o Information fidelity criterion (IFC [5]) 2006 4.

21 MSE

MSE(Mean-Squared Error) B4 8 X, #&RIRZENRNFT7, REHDIE. %77 MSD(Mean
Squared Difference), XJ&H M EMGRZEE T ZEWRABEY, 5 SSD(Sum of Squared
Difference) .

RGN LR R 1. MAD(Mean Absolute Difference), “FI3J4axt 26 CRE 15486 (E i 4a Xt
1B, PR E SR MB35 277 R ARG, &SR, ] SAD(Sum of Absolute Difference).

22 SSIM

SSIM B AT S R I AR UL P O 45 #4152 SSIM PP AR T, AMEAE T &GRS
X S, IEEAE T A A RS S
B RAG V5 T ARMLEE (RO ME W] DUSCBAR BB KD, W BLE OS5 ) o A3 PR HE 22 KAl
TERTECRE ¢ ABAEE CBROARRHEZE W] LK BRRE TN o AP T ZEoRAG THE5 ) s ARURE (AR ARILLYE B
ZE PR EGIA— A K (428, B, Yo, A, B FoREI& A B). WEATFEMTELT (N
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YA, (RKRER AMFUE, SRRHITL “HORE GREER, LARIARMHRIOAHT CRA 8X8 M
AR MR, 5P WA, B RAAD . FBRA A 1IX1L KBNS 0 i
BUBEN win Yw, = 1) KA (N Fo5—MRAIEEED:

N
HA = ZwiAi
,L:iv 1/2
o4 = (Zwi(Ai — pa)?) !
’L;l
oap =Y wi(A; — pa)(Bi — pip) (—=.1)
=1
KEANAT 2] KEAREAENIER, KT SSIM i A AAE LATLE [2] ik F],

23 MS-SSIM

IR, BRI A R AR EDREAT SSIM PF (BCE BN £ 7 RUEMEED o SEhriRfE R il
BRI KRN T SSIM 2 B B2l A MR ) AT 4
24 PSNR

B (ML . HLSE MSE H)—Fag ik

271_12
PSNRleXb&O(pMSE)> (—.2)

PSNR J& T &M 1% 2 M & 7775, PSNR. R & ) UG 5 &l (HA2 IE Wt 77 iR 2, W eEE = 1 PSNR
AL R FEA AR PSNR, B NBRXR Z U R AN 2 — DN E, SEtrE . WS
H#HA KR

2 5 LPIPS

X NERUE, PPl A BR8] (R HTAHARE (Perceptual Similarity) &R 51, (HiXAM T
FEHSEAER .

LPIPS & —ANERL AR AAE S W b BT i N RN SRk, AR B RIREE % ) 75, FIR FERHIE
(feature map) H THTEEMEARBIER TH, BT ERERE ERIE TSRS, B DU R N B4 50 0 W .
AN — T8 EAE P AT BT ISR, — SR B AR AT LR . ARAEIRSC [0] TRk, RIERMIE K
FIRFIE R LR Z R FFE (ow-level metric, #1772, #H{E) Hif.

VRESRT L (7], 2R AL TRLE, WA E AT

26 VSI
VIS[10] E5EMYE GBVS[11] (—FhdE T B A5 & 2 YRR ISR U 75D THERHMEE VS(Visual
Saliency) .

N T HETEXT S E (Contrast Change), 15 B I EMEHE R (ELAnMA Sobel %1\ Scharr 5
T, THREBRMNR R, RERED, 133 GM(gradient modulus).

TR B EMAE R E (Change of Color Saturation), B /oF RGB EUEHEAT 25484, A4l
LMN I8, 5 RAEH LdEi e, H536aERE.

ZJa, BEMRHEAITHS, RERIFEPIEEIR A VSL.



27 FSIM

FSIM[s] 5& SSIM HJAZH, AT bW /2 7275 [E A6 FH A A RHE .

CoF A AR 2 T T A A [P )4 Bk, S B A R RO AR AL, — ARt Aot B T A i
BRE— X Wi R e — B AR AL RS SR B AP AEAS B oK

FEAL—EE: (phase congruency) FIFEET VAT WL [12].

A 02 R& T BREEMRAE, SRAF Scharr B H-HUBAE GM (gradient modulus) B AJ .

ZJ5, FSIM 2R PIAFHEATH S, B2,

28 GMSD

GMSDI[9] KA S BTV & . ZR SCEE NS B T EACR = H B 298] (5 B s
L.

fFH prewitt HFIRIUERFER, SRGIFREEIZEERT GMS, 2 Ja v MG RN kB4, 153
R B RBRFERL, MM GMSM (RBI GMS-mean).

L& Bk B A0 BE AR G DL B BV E PR R, B et AR 5, oI R SR K5 P H b X
HIsZm, Rk, (ER BRI T ZROR ST,
29 IFC

IFC [5] RIME S PREEEEN, frE ki B &S R RE R,
N A, KB RN R RIS RBEATIEA E B AREEOR B TE R HT k.

= RR-IQA

H NR-IQA

o Graph-based visual saliency (GBVS [11]) 2007 4.
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