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No-Reference Quality Assessment Method for Printed Image Based on NIQE

SHAO Xue, ZENG Taiying, WANG Zuhui
( College of Communication and Art Design, Shanghai University of Science and Technology, Shanghai 200093, China )

Abstract : The objective evaluation method of printing image quality has not achieved good agreement with the
subjective evaluation, and the reference image quality assessment method was too dependent on the reference image,
which could not be used in real-time printing image quality detection system. A quality evaluation model NIQE which could
do without a subjective evaluation score was proposed and applied in objective evaluation of the printed image quality to
evaluate the overall quality with the combination of subjective experiments. NIQE algorithm’ s results on a subjective
evaluation of the correlation analysis showed the CC value being 0.910 1, the SROCC value 0.946 1, the MAE value 0.016 0,
compared to the four full reference algorithms MSE, PSNR, SSIM and MS-SSIM and a no-reference evaluation algorithm
BIQI, the NIQE algorithm performed better in stability, monotony and consistency. Therefore, NIQE algorithm subjective
quality evaluation of the human eye had a better consistency, closer to the human visual system and could effectively
evaluate the real time quality of the printed image.

Key words: printing image quality; human visual system; NIQE; subjective evaluation

FEAREE ] dh R IR 22 B RVFIE B AR R, R
TR PGS 4 T B A P RN SR AR v, R B R Tl

1 MRE=
B R EM BT RS — E HOBIR A S e mE R — AR HAT, SR ERIE

BV R P 5 1

Wi BE : 2016-03-07

EE&WA : B RSB TR P OB PAAR BT = A& I H  (No.10-00-309-000 )

EB®N : 86 & (1994-), L&, WA, DT REM A, FEOF5E 0 m oA R A,
E-mail: shaoxue85115@126.com




36 %

Jor B 1Y vk R EPEM T PR TR &
FEME G LRGN Ik 3 Fp . Hodr, FWPHN
UL REAE S B L 58 0 BRI 7, HZ I 3 B Y [h)
R 297 e W R WP e I T
SEAGIN T3, XF BRI A 251 B R A TR, O
FABUER RS, HAS B A 24 i 4 3 o) [ 5 5
BEAT R IAR , S A RN BB A o A 2 AR
P B BB WPEO 7 vE Ok H RS B KR 5T
WEE, NREFHUHERG BB R R . R
IG5 P O TR 2 PP 1, s O AR R
#% ('mean squared error, MSE ) FIE(E{EMELL ( peak
signal to noise ratio, PSNR ), HE#RimIfE L (A2
RA W5 P — B 5 WSTR[ 4 DR 254
AHALLEE ( structural similarity index, SSIM ) Jui FH7E E[1il]
EUR BT PEM o, BUS T MROr, Hixh kit
TS HEMG, mAFECEFN SRS WM A
K3, W T PN R TE, ASRENS N FH A SE )
Fgirh, MEFUSES WG ITIELS S T AR
1) FEIALGETEA, 5 AIRALDE 2R 503k 2 5 47 19— 34
P, PO R

T LS G TR RIS R R KR AE N &%
K&, mxXsH KGRI (natural image quality
evaluator, NIQE V> "l ik A )5 4 Jo 0 MG M
B, B FETS TR, AT A A B SR
W) —Fh 7k, BT, ASCH AT NIQE [ Ek
EUR BT PR 1, 207 IR AN T S R I E WP
S3EC, T A O HIR T P 5 v oo T 82 4 i IX 388 B i
JRARFAE , FETH 5T i v IR 5 1 dob 3 DX
N TG TR E AR s R B PN SR, A
AT Bl R B BTt Rk R B Rk, I
HAFE AWM RS, 5 F W HARGFH—
EX Qe

2 NIQE R=EiEMiEd

NIQE Jit it PF U A B AN 75 22 it 4y R 1 32 08P
W8, HAE R as G PR TP SR BURUSR R AE , PR
ZotE i (multivariate Gaussian, MVG ) FEAIJEfT
LT,

2.1 BEBBRA—L

T 3 B U — A RIS 0 1 — Ak
o ARBCEEEIG N 1G, j), WHZ B IH— 5L
AU

1. j)= 11, )) =1, J)

o(i,j)+C (1)

E 2016 4
o)) =X X W L ) =1 ) (2)
U(iaj):zzwk,llk,lo (3)

PL A&

i fj SRR, Hiel, 2, -, M, jel,2, -, N,
Hor MOFIN 3530 S PG 64 1 E R 5 2

C HHEE

w A B R FR B s A e K, HL

w={w, |k=-3,-2,--.3, 1=-3,-2,---3} .
2.2 EBEBRGRAOFMERRN

1) ¥eEg 5 R P x P ROPIYEIGE, TR EIG

e b R 1 05 2210,
oB)=3 3 00 ))
K o g Rt R S iy - 24 07 2%

Pl o >T B RGP RFIE R R, T B
KIarER 7 2269 0.6~0.9 A o

2) MPRFAE 2 R I — L REFA &
Wia3 Ak ( generalized Gaussian distribution, GGD )
HEATAE R C R B T — AR R
R ZE (a, 6° ).

3) XF 4 A8 RECR A AEXS BRI S 43 A1
Fi7%Y (asymmetric generalized Gaussian distribution,
AGGD AT, ARJGR PO IC AR 2] 16 4>
RS WA RE TR BRGEHRE, —
A (2+16) x 2=36 TMFIE,

2.3 EBREHE

o, BRI 36 MFER UG MVG AR
WZRy X, Hohy M, 2007 2/ . MVG A
LIPS W (L

fx(xla xza’“: xk):

(4)

1 1 Ty-l/.
WGXP(—E()C—V) 27 (x v))o (5)

A (x, x,000, x) ETREUEUREHIE, v F1X ] F)
e KR AL LS5
Hk, #EBREEFMESIHE, 1T MVG FERY
PAERRA G, Y"), S AR EEGR S AR KIS
ESECZ A AR B R RS T R, ERRTEA
Favy/(1 I
}(w—%)

D(vl’v2321’22)=
T Z] + Zz
$m—w>( :
K v, v, 3.3 00 AR EIG AR HFR I MVG
BERVI(ERN 7 200 1, XSS HOME R, KUK
5 o i AT

- (6)




55440 i %5, &

—FPAET NIQE W[ KR ICS 7% Bt i ik 37

3 KWHERSHM

3.1 EWEBEHS
3.1.1 SRBEGg%E

ARSI Ve 1SO FrifEMLAEME A 8 R HAT A 4%
TER ERE D S EIUR, Sk EILE 1,

h) ACRER

BHi1 ZERANGREBRGERE
Fig. 1 Standard image thumbnails
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Table 1 Subjective evaluation results of images

¥ 5 i BroE WM XP R Rk
a 0.72 0.68 0.84 0.66 0.74
b 0.80 0.71 0.68 0.78 0.80
c 0.78 0.76 0.80 0.69 0.74
d 0.80 0.74 0.68 0.85 0.87
e 0.69 0.76 0.74 0.62 0.78
f 0.70 0.78 0.73 0.67 0.76
g 0.80 0.78 0.80 0.82 0.88
h 0.82 0.69 0.74 0.86 0.84
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AIE W, 8 IEEMR B AT 0.69 ~ 0.82, Fir
PVEFE R 0.68 ~ 0.78, TEMTEEVE I} 0.68 ~ 0.84, XTLL
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Table 2 The standard deviation of the subjective

evaluation results

FWIEM OB B WME Mg &Ik
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Table 3 Normalized evaluation results of objective
quality of image in different models
GRS

SSIM  MS-SSIM
0.718 1 0.775 2
0.701 1 0.852 7
0.661 0 0.744 9
0.480 3 0.807 1
0.496 9 0.750 9
0.5951 0.789 7

0.636 1 0.8659
0.648 8 0.861 2

E

MSE
0.150 3
0.075 9
0.098 4
0.145 7
0.143 8
0.211 4
0.104 6
0.067 0
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0.828 9
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0.890 2
0.863 6
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Table 4 Objective image quality evaluation index of
different models

B a1 e = B 2
%: 7£ CCC CSROCC 5MAE
MSE 0.334 9 0.311 4 0.041 0
PSNR 0.312 7 0.311 4 0.041 7
SSIM 0.352 6 0.479 1 0.046 1
MS-SSIM 0.744 7 0.838 3 0.030 3
BIQI 0.816 8 0.898 2 0.025 9
NIQE 0.910 1 0.946 1 0.016 0
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