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Abstract
Objective Image Quality Assessment (IQA) algorithms are divided into three categories according to the
availability of the reference image and the amount of information available in the assessment, namely,
algorithms with Full Reference (FR), Reduced Reference (RR), and No Reference (NR). If the original
high-quality image exists in the evaluation algorithm at the same time to compare with the test image,
and both images are identical in content, the evaluation is called FR assessment. If only a few features
extracted from the high-quality image are used to compare with the test image, it is called RR
assessment. In NR assessment algorithms, there is no feature or reference image to compare with the
test image. Algorithms in NR are divided into two subcategories, Distortion-Specific (DS) and Non-
Distortion-Specific (NDS). In first one, algorithms predict the quality of an image by knowing the type of
distortion which is effective when distortion information or type is available. However, information
about the type of distortion is not available in most applications which limits the use of these algorithms.
The NDS algorithms can be applied to different types of distortion and are designed to be all-purpose.
The NDS algorithms are divided into two subcategories namely, Opinion Aware (OA) and Opinion
Unaware (OU). In the OA model, the images are evaluated and scored by the human factor, and each
image with its corresponding human score is mapped by the learning system, while the OU model does
not have the score of a human observer and is evaluated completely blind.

The proposed algorithm is this paper is for NR model and NDS and opinion unaware. Image
quality is well correlated with features of local structure, contrast, and color. By modeling, these
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features with distributions such as Gaussian or Gaussian families can be used to detect image
degradation. The proposed method consists of two stages of training and testing. Five NSS features that
are actually extracted from the MSCN coefficient. The g-Gaussian distribution model is used for image
distribution. The g-Gaussian distribution is one of the options that create flexible decision boundaries
with different Gaussian shapes that are more generalizable in anomalies than other distributions. The
learning phase is performed only once to extract the features of images and to be considered as a model
in the system to compare with the images that are to be entered as test images.

To evaluate the performance, the proposed method is compared with IL-NIQE which is similar to
the proposed method in terms of behavioral mechanism and it uses natural scene statistics. Performance
metrics such as PLCC, KROCC, RMSE, SROCC and some datasets, LIVE, CSIQ, and TID2013 have
been used for evaluation. The proposed method performs better than the compared technique. The
proposed method can show better performance due to the adjustable parameter of q.

Keywords: Image quality assessment, No-reference assessment, Non-distortion-specific assessment, g-
Gaussian distribution
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(Figure-1): Classification of non-reference assessment
methods.
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(BRISQUE)

FA 2l Vo Ll Fer Lo

;o g-Gaussian ;e ;5 eolaiwl alas ol Bos

sl 23 5 oTG a2y 9 pslal CodST 5]
Al shls et by w93 pslal Jgene jeba
At (0308 5 eSilee (uilyly wiile) eliie (bl
L silwe s (gilwes s asle (o5 Jelse [27]
5 nyas Jaul ple o s ebg, (aliSi,
ST ol (558,03 5 (S pomay el olalasd
Sl S ol )2 35790 ol g oo 1 135800 35290
Sl ) pstad cobsS o1 olul g Joe 1y )]
b Sy » oS ol 05 Joe lp dlie cnl j3 008
Gslwooly mmls .ol oas oolatul g-Gaussian g 65 5l
g-Gaussian g 345 a5 ools lis a8ly nolai (g,
doe ) peal SO Goponnb Oliee Slgie 2930
Oygods dlie (ol Wn GeedS 1) glagel Gliee 5 03,8
Slapin, ¥l pgd (A 5o il sad (aailole p;
5 9 Sl aa ;s ol Gllie 5 culee (25 551G
59 Sl ouls odls #,4 g-Gaussian xs 598 poes yiSu
Py R )0 g gobe olien ) pllkx
GrSams Bl 15y 50 calesys Silwosly 9 bl

ol 005 &8l

5 &> 3 oBTL (sl oSl

5 sl SoheS )l sl @ 51 eTE slae, 5l
AT > g5 5l g wiS (oo ool (x e 98
4 g Ngd es ol ol AgTay game 1A) gl

Loyl sl Sedoe (b ojglaieaca )3
QI 30 g odd Jue gundiws dlue K O jgod
oS b b e o sla S 5l eslitul b anates
s 90 4 o5 5l oSTL (slas oSl i o 3590
e T il S5l allasl 5 Y Ll k) el
slos,Sus, gl 5l S e S e o
Ok (V) JS 50 @y (9 niglal CodsS (5 S o3l
A ey, oSl pl cals o, Lil a5 jghailen tawl ol ools
D09y S Ngd oo el > 31U g 5T s 4o
Jele ol £55 0,50 0 Sl (5 g5 5l o5TL
Ol )3 e (s 50 pgal (9,5 ladg g 5
5 bil o9 Sl ele abiwgar pglas b cdl>
Sl 0y b pgas 2 g WS I3 ekl
Loy clls spSol able dwgas o> L bl

1 Opinion Aware (OA)
2 Opinion Unaware (OU)



Slolos adaisoy Sl ol Goon Lol i)ls (6 e
slaShny » S5 Oloes (Wi (S b
S @ asg bogoools 18 O I, NSS (gLl
|, DESIQUE* b L 5,55 ,Lae BRISQUE L
NSS sla S slore (nl &5 Solds (ol b sis S (e
[I7] 055 oo 2l po (S8 9 (e 095 90 50 50 1,
WLBP' e ,5 a5 s Sg055 5555 inogs
Szge loaily) g9y » Sl 485 18 4z )5
S 39 510 Olyed ezt g gl 5l e 1) e
S o pliiets n S5 0ol 145 5 e b yee
el Slwbre (Souzmn Jlme (nl 0l o0 ool
dﬁi” d)La—‘ GLQL;:’ﬁ )1 aS ‘_g).i“.) )L.:-M 4w [26]
ooliiwl  pgai oS Dbyl lp e (9090
5 NRQLBP'" , NRLBPS" slolae clos,S
Sepl 5 S5 b jlae ol axies NRSL
Ry CedsS byl o peal Bl Gl Sy
)'1 s sl dl'bg;:ﬁ.? Cl)éii...)l 6‘)‘.‘ ‘.b)b SR
NRLBPS ;5 .wles,S oaliiasl s 23090 (55501 Ll
Wby diz & (oS Y (oulide wiz 4325 b poa
oolitul oS 23l Sa Sy Olyea wlns
i sl p doxe 99990 GsSIINRQLBP o 545 oo
sl Elyei by e § 00 dsles ¥ B\ Solicen
b wgdge CllS Gedle (6550l ool aleassa
e ol S Qb ) peal CokeS e ,sSl
sladby lp 9 ol (o5 Slwlre Sz
o S35 3l NRSL e ool ol TS5 030,
odlitl kS oyl ol Palids, 5 sl
St o Shg gl Glp 5 ke (nl 05 o0
Sl 2 50 08 e ol e 5990 565 Ll
SJWLBP 4 NRSL 5 NRQLBP 5 NRLBPS sla Lxs
Ll oas oolaxul <5L7"‘° 9990 6Nl ‘_;)Lo] ‘_gl.a:‘;‘)’.lj
e 29990 ol bl la Sy Sl oy

8 DErivative Statistics-based Image QUality Eval-uator
(DESIQUE)

% Local Binary Patterns (LBP)

19 Wavelet Local Binary Pattern (WLBP)

' No Reference image quality assessment based on Local
Binary Pattern Statistics (NRLBPS)

12 No-Reference image Quality assessment based on
Local Binary Patterns (NRQLBP)

13 No-Reference quality assessment using statistical
Structural and Luminance features (NRSL)

14 Real-Time

15 Luminance

5hadhe (3 51 BTG ez po g sloslere e
Glel slo Sy bl 2 1) (i el (Sl
g2l (MSCN)' (g5l Jleisalad ool g, (5 Sle
ol sl SRy s plxl (e oje> o el
oz 5 ysee MSCN (slaolelzgs oyl 5l o 65!
(5 5 hol slahd g goges (B Sglite g
Se 9y » elel ol by nl ye anloe esa
Joe (AGGD)" ()l adlprasi  (owsS @595
B ez e b glagig, 5l e lel Sl 5l s wisd o
o, 5kac 5 cosl [13] SSIMY 4 [12] PSNRT asle
5| Jis prizeas 10,00 NRIQA (slapiy oSl b 205,
e LS e opl 4 el ppal SO glyie
IR Sl o w yssl s Shoe cyge5] paglal eslasily
O SeieS (2Ll sln %0 ilre [14] 005 oo
15 45 oad olgrig LBIQ ab b 5 5 oSTh sy
5y T Szge culpd b aimo gla Shy 5l o
ol Glgieas g,k8 Wil 0 Soge culpo mie
5 b Hlade wile ol Sy S e oolawl cdl
29 5 2955 ol yemdy B Cenlis CBISS g9 ]
Sl wrll e Gl Shy Wlgige 5 eadiy 5
a5 a8l 25 1Bl gz pe 9 gl CudsS (2bj)
b Sy ol om bl s b Shs g9 ool glpel b
Ol b Gl 0 (eSS ) pgdl CodsS lgioe
eras 4 Sl eolitul b wiS e Jos b
[18] Wi o3 1) ColS (seges Ggew S
S oS sluwep CBIQ-II 5 CBIQ-I slapis ol
slaShy sl 95 sloksS wuS e 5 Vg
Cewddy gl Bolay glaass 5l as wiiis Jraigreeh
K- Jed 5l oog, 31 ookl b Jgomsy9boas 4 Slodel
saSs 5l (Shy sblop ganalss sl means
Chi s wWighee wSle (Ghjsel  pslalasgers
288 Syslise sezaa (Shy slad S S glacks
Ll oseyl pgad SO cuiS Glgse gl bl
2 9l Gl 15 B g 55 slahs 5l esliul
5 Eyed ol a5 cul sud olb Lelel ol
3l el sl Shy 9 sl alie slacdl wjlules
LS oo )58l [16] ol il chuogs sy (ommlie
0, Sles S5 a8 QLS il b wisS oo )5 oS LS

! Mean Subtracted Contrast Normalization (MSCN)

2 Asymmetric Generalized Gaussian Distribution
(AGGD)

3 Peak Signal to Noise Ratio (PSNR)

4 Structural SIMilarity index (SSIM)

5 Learning based Blind Image Quality (LBIQ)

¢ Wavelet

7 Visual Codebook

FA 2l Vo)l Ve JLlu

§



GoLoT 6la 5 329 Hl o3laiawl b (3 51 oBT g s 933 Ja9lias waais (2L ))1

bl @sg 5l AGGD o)lasl (pusS albligross
by, soles [25] cawl ouls oolaiul Wakeby
s > 5 oTL ez o 3 psal Sk )
Sygods (V) ooz 50 ol osle 7,80 a5 (Sl las s
sl 5o esliinl 990 pglas SOL S L sunpex
P POCTR S IS IR BV N IR POCRIR J B
Sladiges 53, 2 Bl Slied (gew )55 Goyb 5l entisl
5ok olas g waamo oo ploxl 1) (550l (550!
S el 5l Agel sl LT L e e Dl el g pglas
Slasi g g9 4y atunly Sadiay | oty )5S0 (ol ol (yrote
Osd lapi, S lpln S e sl (slacsls
Colls el oludl [ 51 allas o 5 5l oSTE oy
127] 1,5 i)l prs puess
sl 5 bl eyl 5l bases g slaex
(el logds oS5
glroel 5l P dcseme S0 byl Juae S0
S E8 Gsl osesl s 5 ews (bjsel
5 ot JB e CekS oyl Bl glrsely]
g Jlgz> w0l Jlaszlas
ryas Sk g9y 2 09 2Lyl Jae ST
gkl b Sos pgal SObjo wnil sas sl

Sl o icams law o 0, Sles «5"5‘5 sbso

Sl a5 adlaol g )Lzo -Y-Y
ez s b )l Sl egdle o, Sl atws (il
AL CehS oped g9 gl wiade plnil gl
as ] sl g 08,55 oolawl 005 Sl ailelss o el
Wlgie il Gl oS Slilel sloe p Gsel
s bl 1) S sl o Sy gl sl ol
R adllae 300 p93ar Lot oSl cnl el oaS
s el L) e clogbs, b oS whbas 4l
sy alS |y IS g b i) b, oaimad
Sy, Sl et yssl cul el wsls (0 (69 Shes
R Geien 5 b Shy gl le sl
r:L» L d)LM JL.A Lg‘)" ‘.».SGA solazul P Cl>9.€-‘
@lbixe Jolod g 4525 L) poad SoiS 2L, TMIQ
bl sl s sy 5 (PLSA) AVl Sl
ke gz oG9 CoteS (2b5)) e alie Jlre ()
5 2l |, NSS (gla S35 BRISQUE Ll L

W23 oo Cewd 1) pglay led Cledlbsl 51 g0l olis
[19] 18] wlowts arge Jol5 jobay 5520 Loy, (ol
5 LSy gl st bapn )Nl S [20]
sl S e L8, lardle i Joe b ol iy
53 oolatul b a5 Csl oy oIl atws ol 5l GMLOG
5 et op b ol e plet gylel (S gy
sl 0 gl il Sl 035> 40 45 (LwsS LY
s o Skee 0,08l (pl ams e el 1) Sb5)]
(illne (Foazy Blod 5l Loty )68l plo b (6,
5 Okl bl Guzmes g (gmghe S0
9 o)l il polal SSb (im0 Spdypaen
L21] el pgas SSb (slyione 5l Jine SiS ol o0
s T ol s 1) e CegS JEt-LBPY Lxs
glrosl vz bl polas S5, » e 29990
Sl Gagi lp Gy orl pe el 005 L)
color Gaussian jet sliwe » o Shy 5| neas
S35 2 e (29995 S9N Ko a9 00l osliul
Yo i 80 laxe ol o5 o Jlacl oS35 ool
o )lne (&0 [22] o)l (Jawgte (Gluwlns (Sawzms 4
Tores 03055 as a5 L as &S
28 plne slaShy gl jliea, (DCNN)
Slere 1S (oo oolital Wijls g2y spgal (slyie
a5 alpwgts 4 el lbylne atws ol 5 GLCPY
» S gl o Shy Geee AP (cnae
Srilpw g (e Oygots )]0 3929 (s pgai Slyime
[28] smsise ool |, s o) 5 05,5 gl
Lo Sl slo S5y 5l oolitusl | IDEAL® Lixs
S slaglesl Joie a5 g pgla b3l sl S5 L
Sl ol sl oad (Slb o Wgd o
39l sgbme sl Sy oo |, S, L las e slaosls
5 e Colll L cds doay Jlas ol oS e
3 s b o Wl e il Sloslre (S
oolaial 9y90 () nolad Bilon on)5 slaasl
shre IS B IS BIQWST jles [24] 0,5 )8
oL yo 9 ol CedS b5l sl BRISQUE

sla ol o a5 Solay (pl b wuS o colainl ol

&P 9 GGDV‘SM’; wL’M’U 31y )l oolazw!

8 Probabilistic Latent Semantic Analysis (PLSA)

FA 2l Vo Ll Fer Lo

! Gradient Magnitude (GM) map - Laplacian of Gaussian
(LOG)

2 Color Gaussian Jet Features based on LBP (Jet-LBP)

3 Deep Convolutional Neural Network (DCNN)

4 Global and Local Content Perception (GLCP)

3 Invariance DEscriptor-based Algorithm (IDEAL)

¢ Blind Image Quality metric based on Wakeby Statistics
(BIQWS)

7 Generalized Gaussian Distribution (GDD)



[30] sgy00 oy 3l 0,8 1,8 oolatul o900 uisS
Jles! 5l Jools polie gozs (BLISS)” el b s ke

sloolaal b poai 59 2 (FR) oS ey jlone &ty
plnil 1) cuas oLyl Yas) ailegs Jherpa b,
Wgd oo dlgi (Loras Oygon oS ShLel cplaed 0
S8 eolatul 550 0iySol bl S hjsel sl
oS wites olizel ol s lae ol oWie [31] %S e
ol Jlo 0 &5 (LS gz e b (2bj)l slapn )5l
asly Sladl JbU Oles b oYL (Ko i)l 392
Sl col Sy oy laps )X cnl Sl Olgiee
g oolitl bl ka5 o o] e
48,5 pledl NIQE v)o8dl 51 a5 (6,505 )lns
L NSS rsb aimo )bl slo g pléol b ons
Oy S o Kj 5 pled Glile o )bl gla S
sbas 45 60,5 e |, IL-NIQE ol L oz 55
parie |y pled glrsel 5 bl glegel @80
oadJloy olidg, b gl diges gl S oo
wede Syl | ot @i b Ol el o
5 AiiS 5 ol et bl glo s cnl pepdle
syl g 03,8 gl 1) S5, b b e la Sy
9 @9 9 Blpeess (oS @iF Ly (29
b bl Sl (nl S (oo Gelate ()Ll axdlpess
Sl Slyed g hgadee pslaiaiged leslinul g
oyianiz (pwsS Joo Sl eslinal b el b by
G 103 Ghjgel Teaticiy o psal sleaSs
S o 1SS osesl pslal sl |y e e il
&5 s 00 gl psesl pslal 5l ) la Sy
@8 Jae pm Bl il Giate (oS
S e 5 eadic o pglal bawgi oss el
Ol 0slse Gty 1) CuhS 0 el w0y o gl
! Bhattacharyya-like alols ;1 oolew! L 8=
5 o0 b9el gal (laaSs 5| Soye CohS (5ol
o ST 0ped 5 950 g0 drwle odlly 1 g
CoheS SIS 0 p03 s 5 0051 Cusoay | gl 4S5 2
3yl 0 Sty 625 5eSilon 5 LoaSs Vplesl g, L,
oo o psS e ol 3 oliinn lre 45 [27]
w8lvrasd 2595 5 ooliinl (glray a5 wolis (ul b el
ol 0o oolaiwl g-Gaussian xs 595 5l cwoS

¢ Blind Learning of Image Quality Synthetic Score
(BLISS)

7 Reciprocal Rank Fusion

8 Quality aware

9 Pristine

19 Pooling

el eSS 5l CoaS alays Jelse gl sl Gl e
s hae opl [28] WS o dbo |, CudsS oy
5 BRISQUE Lo o @ gy 0,8les aluslys
oyl 5,5 sl sibae abii ¢ il asls PSNR
650 s Sl 039 (SLadl il allasl g o g
MQAC) b by wiS e 13, conadss anlp b oS
(Silre ooldacgas S Jlae ol jo 09l o AL
$oolitnl b g 51 4S5 ,n ol 45 45 ond g jludand
03) (e FSIMT aiile LolS™ o yo b (slapi 55
O 9 008 T Sl 0503 G 4SS 50 & g 9580
ol i zolaw jo ganads: eSS (nl s,
e osh eSS 2bl Jae oy 09t
WSy e (Al A l)8 Aliwgay daoslsacgane
eSSl 55 95T pgal (sl igdise 03l (3550l
S0P S50 b eSS e alols glpel lines
OSle D)goh ole jliel g aale o] 4 ades
L [29] 55 o dmlis wilizeo o Shiliel Sloc3
ks (QAC) cuasS 5l oST amadiss (bs, Jl> nl
9 0nl3l 09h 5545, Jolate < 25 £98 ez b ool 018
JB skt pgai SoiST 2bjl gy So QAC L
plete sl Shy 5l (o 0eboed Cgeime oS
oS ol opl Gl Sl ) adlasls g o (e sla s,
5l atlae los 4y Cad (VL peesd iy b
oS wloads Ly Condly ol 4 axgily g iy sl s
g bk o5 polal odud bjgel sladiges 4 lag]
s Ay T s bgy e S0l CaraS (gl o
55 Jelysbar jlee (lgie b oS (6,500 L
sl e ol woyls ol TNIQE 55 o aslisy

loo,lol (sl upms 00,5 lizme | s ol 51 T3

o).u...m.\.o w; J..Lo &n (NSS) G\.u.'a oo
= Jae a ) Shy )by e 5 WS e
o905l palas lp S o fate (MVG) Po e
Jol> 303l MVG Jos 5 08 y5390] MVG Jow oy
Syl MVG Joe G 5l NIQE a5 Lxil Dg g0
Lg)L.mJ 9)(_}"‘)‘ ‘&uS‘SA oolawl P u.i: My 6‘).:

e St Slp Wl & (o wnde DM |
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2 Feature Similarity Index for Image Quality Assessment
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3 Natural Image Quality Evaluator (NIQE)
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5> Multivariate Gaussian (MVG)
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(Table-1): Non-distortion-specific no-reference quality assessment methods, informed by human opinion
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(Table-3): Comparison of the efficiency of the proposed approach with the IL-NIQE method with performance measures (PLCC,
KROCC, RMSE, SROCC) in different image bank
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(Table-4): Comparison of weighted mean measure for the proposed method and the IL-NIQE method
according to the results in Table (3).
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(Table-5): Comparison of the performance of the proposed method with the IL-NIQE method on TID2013 image bank using
uniformity measurements (SROCC) in the face of various failures.
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(Figure-4): Human Discipline Distribution Score and Quality Score of the proposed method Compared with the IL-NIQE method,
by bank resolution Images:

a) Characteristics of the proposed method in the LIVE bulletin bank; b) Dispersion pattern of the IL-NIQE method in the LIVE
image bank; ¢) Characterization of the suggested method in the CSIQ images bank; d) The distribution pattern of the IL-NIQE in
the CSIQ images bank; and e) The proposed spreading diagram of the proposed method in Cards TID2013 C) Dispersion diagram

of the IL-NIQE method in TID2013 bank.
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