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No Reference Video Quality Objective Assessment
Based on Multilayer BP Neural Network

YAO Jun-Cai*? SHEN Jing® HUANG Chen-Rong'

Abstract Machine learning has a great advantage in the regression of video quality assessment (VQA) model and
can greatly improve the accuracy of built model. To this end, a reasonable BP neural network is designed, and tak-
ing the feature values of the distorted video contents, code and decode distortion, transmission distortion, and visu-
al perception effect as inputs, a no reference VQA model is constructed by training them with the samples of the
built video databases. In modeling, firstly, 11 features are used to describe the four main factors that affect video
quality, which are the brightness and chroma of image and their visual perception, the gray gradient expectation of
image, the blur degree of image, the local contrast, the motion vectors and their visual perception, the scene switch-
ing feature, the bitrate, the initial delay, the single interrupt delay, the interrupt frequency and the average time of
interrupt. And the feature parameters of a large number of video samples in the two video databases established are
extracted. Then by using these feature parameters as inputs, the BP neural network is trained to construct our
VQA model. Finally, the proposed model is tested and compared with 14 existing VQA models to study its accur-
acy, complexity and generalization performance. The experimental results show that the accuracy of the proposed
model is significantly higher than those of 14 existing models, and the lowest increase was 4.34%. And in the gener-
alization performance, it is better than 14 models. Moreover, the complexity of the proposed model is at the inter-
mediate in the 15 VQA methods. Comprehensively analyzing the accuracy, generalization performance and complex-
ity of the proposed model, it is shown that it is a good VQA model based on machine learning.
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Table 1 Video features and description of their parameters
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Fig.1

Flow chart of no reference video quality objective evaluation method based on multilayer BP neural network



600 H 3

¥R 8 %

Input layer Hidden layer

Hidden layer Hidden layer

Input
oA .

20 26

Hidden layer Hidden layer

Hidden layer

24 22

Output layer

Output

25 19

18 1

K2 WEKZZE BP g Mg K

Fig.2  Designed multilayer BP neural network structure

WERATIAR, 2) SR B W A0 122 o O RE AR X 2k
AP, 3) KA E LB R A ZR A K. 4K B
Uk 3 POy 05 B, Hm 4 B Bl K.

1) A% 2 (R AR 34T DI A0 3

S 5K B LIVEour Al VIPSLour #1035 JFE 1 %
H 80 % MR INGFEA, T4 20 % MEHRE
RRREE AT I, BRI RERE W, KRG
SEA KO P S B, TR R R PR N B
2 I8 B9 AH 56 1 #0f PLCC. SROCC. OR M
RMSE, [FlH 15 2 3 2 W PR 43 F0 2 0] ) s 1
AR FRINAE 5 SR A 2 8] ) b T e Sk 2.
K 3 A 4.

RS g B, SR A — 30 R AR AR
BEAT N ZR MRS, B3 VQA BAURE R AR .

2) BN K 12 BORE A S XN ZR AN

SEE R P A 7 U AT a) KA LIVEour H
100 % MIEARAE NI, AEZE LI VIPSLour H 20 %
HAEAE AR b) R VIPSLour 41 100 % (%4
YERINGR, T2 %EH LIVEour H 20 % ¥R 1E Al

T S5 28 M MOS

LR e mAEE

0 20 40 60 80 100 120
B n AN

(a) SR AR [a] U= T K X L

(a) Comparing original data with regression prediction data

. TR0 VQA 7- 4. 454 £ MOSHH,
B ERW BB e R, B4 AN FECE
ZHUE S B BTG 5 R AR A8 2 18] 1 EE B
gE R 5. B 6 I 3.
F 2 UEK 4 MRS HE
Table 2 Calculated results of four
correlation parameters

FEAHE PLCC SROCC RMSE OR

LIVEour (80 % %k 20 % MWiX) 0.9886 0.9842 3.0905 0.0437
VIPSLour (80 % %k 20 % MWHA) 0.9842 0.97899 3.4389 0.04463

MOS

Bl 5. B 6 FIER 3 Mgs R, 1% 07 A5 H Ik
PR L A P 1 R R i R R B . 2 SR A A R 28
FEAE IR AT B 58, AR R 4 AMAE DG 2
BES 2 M, MRS, (EAEX T H i 8a 1
W VQA BRI TAL G 5 VA VQA iR
Fed, FriffEAL R PLCC M SROCC {H )W & &
T 0.8, K EHE & 1A

3) K ASTE] E A5 (P A AR I 2R Ak

100

PLCC = 0.98862
SROCC = 0.98419
80 RMSE = 3.0905
OR = 0.043684

60

40

201

0 20 40 60 80 100
ST BP 2 R4S P L
(b) LIVEour 80 % IZ-FIHI4 20 % Mt
(b) LIVEour 80 % training and remaining 20 % testing

B3  LIVEour $dE Ed (80% %k, 20% M) seie 4t
Fig.3 Experimental results in LIVEour database (80 % training, 20 % testing)



2 M

BRZEN S BT 2 )2 BP MM 4% )25 Ui B 2% W E O

601

Fig.

a) [A]— 4 e b AS [ EC A5 RO AR A I 2R 1K

100

85 -1k
70
55

40

25

THAY BTt 5 U £ MOS

10

B on MR

(a) JR AR B A B] U0 Hede X Ll

MOS

(a) Comparing original data with regression prediction data

K 4
Fig.4

TR B e 240 £ MOS

Sl ; ..... , ! ﬁé‘%ﬂ%?&
L o R
10 20 40 60 80 100

5 on A
(a) JR A Ao A A] U 5000 g X Ll

120

MOS

(a) Comparing original data with regression prediction data

K5

100

80

60

PLCC = 0.98424
SROCC = 0.97899
. RMSE = 3.4389
OR = 0.044633

40

60 80 100

£T BP 4 W45 1 RS ITAN 205
(b) VIPSLour 80% YIZF1FI4 20% ist
(b) VIPSLour 80% training and remaining 20% testing

VIPSLour ## FH (80% W4, 20% M) T256:45 5
Experimental results in VIPSLour database (80% training, 20% testing)

100
85

70}

55

40 + O~ O PLCC = 0.9053

=08 SROCC = 0.84437
2} T3 RMSE = 7.7874
OR = 0.09402
10 1 1 1
pl) 10 60 80 100

HT BP #4245 (152 AN 70
(b) LIVEour 100% YIZ-FMIVIPSLour 20% X
(b) LIVEour 100% training and VIPSLour 20% testing

LIVEour 100 % IZxM1 VIPSLour 20 % MK 9256 45 5

5  Experimental results from training by 100 % samples in LIVEour and testing 20 % samples in VIPSLour

100

85 feo-- [

70

55

40

TR 50 = MOS

60 80

3% n ML

40

(a) JR#G A A m] U 0 g Xt

100

120

MOS

(a) Comparing original data with regression prediction data

Kl 6
Fig.6

100
85t
0t
55
40 )

/DJ;% PLCC = 0.88932
2 SROCC = 0.8582
ol o RMSE = 8.5138

OR = 0.11253
10 20 10 60 80 100

5T BP A 2% 1 o VT 23 H
(b) VIPSLour 100 % I LIVEour 20 % i
(b) VIPSLour 100 % training and LIVEour 20 % testing

testing 20 % samples in LIVEour database

Iy H#E LIVEour M VIPSLour %% H %5 E

VIPSLour Fill%: (100 % FEA) LIVEour FHillit (20 % FEA) ssh s

Experimental results from training by 100 % samples in VIPSLour database and

R IRFF 90 % 70 %- 50 %- 30 % HIEHEAE NI
2k, HXRIFE 4 10 %- 30 % 50 %- 70 % % s/



602 H B th =2 i 48 &
®3 UK A AHRIES A Bt e, AEIGRREA N 50 % I A8 % F 0.8507,
Table 3  Calculated results of four F AT ELAT e i v AL R

correlation parameters

FEAULE] (100 %Ik, 20 % M) PLCC SROCC RMSE OR
LIVEour Z5A1 VIPSLour i  0.9053 0.8443 7.7874 0.0940
VIPSLour IZ¢Al LIVEour i  0.8893 0.8582 8.5138 0.1125

DA AT S8 IR T2 B o — 2 o di A
THREA NS4, H Rk 4.
F4 HER4AMERES Y
Table 4  Calculated results of four

correlation parameters

PLCC SRS ¢

0.9897 0.9819

FEA B RMSE OR
LIVEour H 90 % YIZRA1 10 % Wik
LIVEour H 70 % YIZRA1 30 % Wik
LIVEour H 50 % WIZ&A1 50 % Wik
LIVEour " 30 % JIZ:AN 70 % i
VIPSLour # 90 % YIIZRAT 10 % MHX 0.9847 0.9715
VIPSLour H1 70 % YIZRH 30 % Mk 0.9751 0.9694
VIPSLour 1 50 % IZA1 50 % Mk 0.9668 0.9648

VIPSLour ' 30 % IZRFA 70 % Wik 0.9471 0.9434

2.8792 0.03375

0.9775 0.9753 4.6518 0.07064

0.9663 0.9587 5.5681 0.07566

0.9504 0.9456 6.3464 0.08892

3.4695 0.04362
4.3601 0.05401
5.1316 0.06715

6.3954 0.07859

b) AS[RIEHE 2 AN [ B AR R AR I 2 Ak

7E LIVEour H 43 5% HL 80 % F1 50 % FdEE
AT M AE VIPSLour H13&HL 20 % 1 50 %
YE I, PA R AE VIPSLour 9143 B3 HL 80 % A
50 % FHRAE A INZEANT RAE LIVEour Hik i 20 %
F1 50 % VBN RHEAT L5, FRi B 0 H—
AT AT S A S5, g Rk 5.

x5
Table 5
correlation parameters

THE 4 MRS HUE

Calculated results of four

FEAS (M5 M) Eeflise PLCC SROCC RMSE OR

LIVEour 80 % #1 VIPSL 20 %  0.8876 0.8588 8.4442 0.1116
LIVEour 50 % #1 VIPSL 50 %  0.8735 0.8066 8.4322 0.0970
VIPSLour 80 % 1 LIVE 20 %  0.8780 0.8486 9.3577 0.1267
VIPSLour 50 % 1 LIVE 50 %  0.8507 0.8403 10.7100 0.1449

F A MR 5 FAHCHERUE R A 1) X T )
BP-VQA #8Y 7E A [R5 22 Hh i B A )1 25 A
WHRRT, BRISZE 30 % MEER G, HoRE R RE
] PLCC N 0.9471, 1 H 24 FEAN 90 % T,
AP K FE RE S SLBLIA 2] PLCC A 0.9897, H45 R
R PTIREI A AR &, T H R ER A AR R
(LA v A5 B 25 3 2) o T A4S 258 e v
A SOE BN ZR AN IMARE AR B, HAR AT SR R I

SN IR 3 B LRI SEIG S R, vTLSH: 1) 18
(5] — 3304 e v, AR Y ZRAI R AS Lol an ey, i
PR R ORE FE I8, RIEEAE 30 % MIVIRFEART,
H PLCC HtBEEXF] 0.9471; 2) 6T [F— ¥ % b
AN [EEL A5 BRI SR AN DU A () SEBR &5 2R, I ZRAE A
i RO, MR, PLCC K, Frig iy ks i
T, U BH I SRR R AR B A9 X A5E BRRE 5 e
K, ST HRE, EEET, JIIGREARANZR, I
SRFEARAS 2 LAREAEIMAAE A b BT A RS
PASSCI 2545 HE AR T 38 7 IR AR AN e A R0 T
W, 55 TE 5 = MPAN o AEE %2 57 3) W T
AT SCEHE AN ) LA ) R R A AR ) S 56 45
B, TRB RS B PLCC A RS ZE 0.8507 LA
b, REFTHE VQA IR BAT 5 5 (18 Az A0
RE; 4) XF LU 125 T AL U B B Y VQA
AL 41 PSNR. VSNR. SSIM. VQM. ST-MAD #i
MOVIE, it A5, i iz kg, 57583
TERMEET.

5 g
S T U B VP AR | VA M B P A

BN 1) KEE, 2) ZALPERE, 3) B R k. T
BE, M 3 AT R AT TR VQA FERL R PERE.

VQA {RENEE XL 534

TEARAT & VP VEAE VQA BAYRE B AR 55
(R 75 ¥ A2 0 BT 2 W = o Bl () | — Sk, H—
KA PLCC Al SROCC B RHHIR VQA A kS
FE. N T Ul BH AT IR AR B AR B B L S BUE T VQA
FERAVE LR L 1) 5T HLAS2 21 VQA #EAY
PIREREXTLL, 2) S TAEGEUF @AM NR-VQA
RS XL, 3) 55 VQA B TR B X
Eb, Hx b gs B .

1) 5T P TH VQA BERLERS BEXT L

BT 5 RS 1) 6 LT HLER 2% 5
1) VQA FERIBEATRE 6T B, HE 6 RN VQAU-
CA™, V-CORNIA ™, NR-DCT!"", V-BLIINDS"",
3D-DCT® Al COMERY, H szug {7 #L 2k Fan el 7.

ZATLLI 6 R 1 45 38 9 R H LIVE $0d%
JE R 150 ANAATR S 56 45 R 1% 150 A UATE B
#5 H.264. MPEG2. Wireless 1 IP4 AN J5 T )k &,
T B ) 2 EARAELHE 9 404 40, 40 A1 30 225 H
VRN &5 S 1 8 R F EE 11 80 % I Z5A1 20 % ik
IR 2R S S I = A /A o v N e S i
— B0 P TR R R ZR AT RE AR LA R 1 S 56 45

5.1



2 R4S FET 2 2 BP $HEM 45 102 %5 U 2 % WL P4 603
1.0+ LIVE database a3D-DCT BV-CORNIA
_ 8V-BLIINDS OCOME
O 09 = | BVQAUCA _ @NR-DCT
O = E
Z0s E = pE
) - = =
S ot
~ = =
| SROCC PLCC | SROCC PLCC | SROCC
H.264 MPEG2 Wireless All data
MISEA
Bl 7 RAPUA 6 FlFHLERY I 1 VQA BEIPHN &5 1) PLCC 1 SROCC
Fig.7 PLCC and SROCC of VQA results with 6 existing models based on machine learning
1.00
BLIVEour BP-VQA
N\ N S SVIPSLour BP-VQA
g N N N N BN IN PN
-l ‘HBRBRER
R E BN EE R
5 REEEREE
5 REEEREE
\ N N TN N [N N
PLCC |SROCC | PLCC | SROCC| PLCC |SROCC| PLCC | SROCC| PLCC | SROCC
(90 %, 10 %) (80 %, 20 %) (70 %, 30 %) (50 %, 50 %) (30 %, 70 %)
8 AEIIZRFIMHRFEA LU R H BT BP-VQA BUALTFAN 45 21 PLCC Fl SROCC
Fig.8 PLCC and SROCC from applying the proposed BP-VQA model to evaluate video quality under

different training and test sample ratios

REHx, HahRunp s.

M7 FTEE 8 st b gl AT DUR ) FEAHIT
YIZRATARE A ), AT BP-VQA
A1) PLCC. SROCC HE THAM 6 1 VQA
AL, HIEE N PLCC 35 13.96 %:; MM
FEREXTEE b TR RO T 1t 6 Fh VQA B8, 23t
HFER, FEEEN: a) VQA FRALLE % & B A4 R
HRERRM AT LAERKZER, 6 Bl A priest
R ET 4 K ma MU & R 2 (RIS N 25
Y AL SR L At SR ECRD AL B 4 P ) P A 38 20 R AE

B, VQAUCAM FEE R4S H.264/AVC K HALH,

T I T P TN ) A 2 AT T Y — 2 T g R
HTH NR-VQA #i%, V-CORNIA!M J& —Fh T
ARIEN NR-VQA 8 NR-DCT! j& —Fp Ak
T DCT 6 /ME 4 BAFIE T A E 1) VQARLAY,
V-BLIINDS!" J& — Ik T WA SRR AR St 11 A1k
KRR VQA Bi%Y ) 3D-DCTR) & —fh ik T =4

DCT 3 1) 2= 3 88 WA 2% B 48 1 K5 4E 1) NR-
VQA FiR COME®! J& — Pt & - J0 401 2 S5k A Jk
REFHIER VQA BLAL; 17 BT B B H 1 T 41
BN 25 REAE i R0 AL DL e P, 3875 RE T AR
(RIS 22E 2 BURFAE; AR Tk 6 Bl VQA #5278 fiTd
AT 2 FE s e AT = PR R 25 BE 4T b) SR
LA I EAT, 6 FELA A H, VQAUCA, V-
CORNIA. V-BLIINDS 1 3D-DCT ¥4 X H
SVM HEAT AL & 7. NR-DCT & K £ 2 4
Z M2, COME A& K 45 AR 28 N 2 e O AT 2R
REAEFIRF 22 TG 1A TR AR AT & 2040 6T SVM,
PR 28 F 22 Je Rl 3R 5, FEM R, #h
22 W 2% 7V BORAE T SVM A1 22 e[|l VA 532 1 A
SRR T £ 2 BP #h& M2, BT DL R
LTI 6 FHILA VQA BLAL.

2) H5RETHRE BB TIER NR-VQA B
(PR B b



604 H 3

Eitd 48 %

g
¥

BT AR S A 1) 3 Bl T16 Go B i sy
BT SHE VQA BLALPIRE AT X, 3 MR
N C-VQAL NVSM!™ Al BRVPVC®., AT %Lk
(A1, BTHE BP-VQA #5578 (1 45 5L 1 % H 6] —
i&%&ﬁﬂlﬂ 50 % IIZEAN 50 % MR T2 45 5K, HxT

bah Rk 6.

M 6 RIS AT LU, BT BP-VQA
TR (RS P W 0 v T T AR R @R T T
1) VQA 7 RS FE .

3) 545 VQA BRI RS X Eb

HAT, £ VQA WIBF FC RIS BRI F H, F A2
KSR =25 R EWN J77%, W PSNR. SSIMP
A MOVIEM &8, itk ¥ BP-VQA #5845 6
P 1) SR PP AL (BP PSNR. VS-

R, SSIM¥, VQM, ST-MAD!" Al MOVIE"")
(PREFEREAT X LG, Feas Rl 9. Hodr, Frde i Al sy
FE K 50 % INZRA 50 % MR 25 5.

TR 9 RS B, AT RAUR B, BT ERAR A 1
R & TR TRRBFEEE I RN S
2% VQA R, iy By IR FE e/ 10.67 %.

SEANTR 6 FIE 9 FIZE R, nT LS A
TFAEG T BT 18 & NR-VQA #7Y | iE & FR-
VQA Bl RH % ZE BP #M& M &2 VQA
FERY ) HORE B B A 2 T ROK IR T, SRR AL
A IIE R VQA BRI SFE E L B ARCK
kY

%6
Table 6

RES Rt th

T VQA BRI Ze P — B8R F PR MLASUS
I SV 0 I8 SR (AR A, oz SO [a] ek ke,
AU Z2 MM, JE T Ik, KTt BP-VQA Bl 5
WA 10 F VQA BRI & k47 6t b, 3 10 Ff
FiR A PSNR. VSNR, MS-SSIM®, vQM!, ST-
MAD!", MOVIE", V-CORNIA"™., V-BLIINDS",
COMEPY #1 BRVPVCEY, 5256 % ] MATLAB-
2014a g2, 7F 64 S #1E R4 1) DELL Core
i7 BilA BT O3, HARFZE N Intel(R) Core(TM)
i7-8550U CPU @1.80 GHz 1.99 GHz. N T Xt ELHY
L K BRI TS S 0E A 10 ol S I S vk aE
AT IFERS SR LA, HE5 R anl& 10.

M 10 FRRE AL L P B O 25 R B, iR
BP-VQA A 5 4 b T 11 Fho7 ik i 45K
*F. It PSNR 1 SSIM #8525, (EAIK T VQM.
MOVIE 1 ST-MAD.

ST ECA BT 10 (I SEEG S5 R, ZE R VQA &
B AT A S, HE MR EAET 34T
FEFF: 1) AR RS, 2) BEALYIZR, 3) ALA T =
VRO, bl — ik FE, AT A M R R 2 20N 1)
7 PSNR. SSIM. VSNR 1 COME 4}, H 447
B B BUR E AL ARE, FE0 g T 15, %
I FRFERT B A b (5 TR ALIE AR 90 %,
HRERE R EEIR; 2) X T AT AL 2 1)
VQA BERY, — 75 BRI 3T U 2, HFERT R R

5.2

i BP-VQA #8453 il NR-VQA AL KRS X L
Accuracy comparison between the proposed BP-VQA model and three existing NR-VQA models

LIVE database

BHEFE Metric

LIVEour BP-VQA VIPSLour BP-VQA

NVSM C-VQA BRVPVC
PLCC 0.732 0.7927 0.8547 0.9663 0.9668
SROCC 0.703 0.772 0.826 0.9587 0.9648
1.0 LIVEour V IPSLour
EPLCCBSROCC
0.9
S \ LIVE 100% il
o
= 0.8+
N
o
) 0.7+
3
o9
0.5 ]
PSNR |MS SSIM | VSNR | vQM | MOVIE | ST- MAD BP-VQA | BP-VQA
FR VQA NR VQA based on BP

K9
Fig.9

Frig BP-VQA 17 5 6 M7 FR-VQA BRLIHS X EL
Accuracy comparison between the proposed BP-VQA model and six existing FR-VQA models



2 3 WA 4%

: BT Z 2 BP AWML TCS B

B2 M 605

PR, i HL, DT A AT PR AR B IR R R e AR Y
BHAZPERE, — TR ER A K E IR A HA
gk, B AR K 3) FERIFETHLB %M
VQA BRI, N TR, M TH—REZE, ]
RSB E A —EN S E, Sl
RUVEAN ALAT FEI B K T HASURERS K, LAY
Mz ACPERE S W B N %, 4) T R I ZRlT f A 7Y
xﬂ%#ﬁﬁfﬁ%ﬁ@ﬁ%ﬁ@ﬁﬁ — M R R R, AR

AR R A2 ) G T TR AR A H A
TéIEEMﬁﬁ{E?EEXLEEﬂﬁa% 7 HAFAE SR EL
o HLEREUT 11 AMERAE, JE 18 NS, BT LLRERS Y
Ko (HEEE R E R A2, SR B AR 5 47

ZALERE A

NT U TR BP-VQA B[z ALk fE, ¥
HE 8 FILA VQA B Z (i ReEAT bhAR, H
8 FliJ533: 4 VQM. ST-MAD. MOVIE. 3D-DCT.

5.3

VQAUCA. V-BLIINDS. NR-SVR (NR-VQA used
support vector regression)® fl NR-MLP (NR-
VQA used multilayer perceptron for nonlinear
mapping)®", 8 P45 552k H T LIVE. VQ-
EG.IRCCyN. CSIQ®, EPFL-PoliMI", IVPH F
Lisbon ™ $4f o 2k AR H ) SL s 45 0. AT
Ui AR A MR BRI AL 5 P2 5, SR FH S I 25 R
PLCC #1 SROCC K/Nk b, HxFtbgs R anf 11.

MU 11 A LA WA 8 1 1) 76K 7 () B
e, BT VQM 7E EPFL-PoliMI $fE & o i) 45 3
FEUFAh, B2 ) pFp 45 3 1 PLCC A1 SROCC
EH R & T 8 LA B PEr 45 1 PLCC Al
SROCC 1H, FAHZ MR T1% 8 P, 2) 8 Fif
At 3D-DCT. NR-SVR. NR-MLP. VQAUCA.
V-BLIINDS [AJ#f 23 T HLas % 2 1) VQA BRI
11 R BT DUR ) TR 2 1E R — S 2 v
YRR, 3 A2 7 A [F) 508 P v Ul gk, B

35
29.606
30 27.0175
25
= 90
qé 16.5179 15.481
£ 15 134156 19 98
9.4419 9.275
10
4. 57
5l 12455  L.785
I s I I
PSNR_|MS-SSIM| VSNR | VQM | MOVIE | ST-MAD|V-COR. | V-BLL COME [BRVPVC| BP-VQA
FR NR
B 10 iRl 10 M VQA BBIIZ BFEN T L
Fig.10  Comparisons of the computational time between the proposed model and 10 existing VQA models
1.0
sPLCC  mSROCC
09 ‘ 3 4 ) S ! 0 0.881

IRCOy N e

777 5,

VQEG 7777777777777 7 7 7 7

o
®

=]

;S
L l S| b on 77777777 77777777777 7777777777777 7777777777777
L I V E V7777777 77 77 77 7777 77 77 77 777777777 7777777777777 _

L100%, V20% 72777 g
L80%, V20% | ?
L50%, V50% VII/I/I/I/I/I/I/I/IIIIII/I/I/I/I/I/I/I/IIIIIIIA:7///; i

V100%, L20% VIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII;IIIIIE-"/ ;1

V50%, L150% - -

EPFR [z :

Lisbon R s -

01825

777770 -

0.6018

IRCCyN 7 7 27 7 7 A
LIVE e

N
N
N
N )
N 0.78: -
N
N ; o] ]
N 75
\ v gy \ \ 8 R \
N NI NN 067 N N N N N N
N N BN BN N N N NN N
N N N q N N Nl N N
N N BN BN N N N N N N N
N N N N N N Nl N N
N N B BN N N N N N WY N
N N NN N N N N N N N
N N B BN N N N N Nl N N
N NI NN N N N N B NI N N
0.6 N NN N N N N N N N N
. N NI NN N N N N o N NN
N N B BN N N N 0553 Nl N Nl N 0.561 Ny
N N B N N N 033 N N NI N S N
N N NN N N N Nl N NI I Y
N N BN BN N N N Nl N NI A NN
N N NN N N N S Nl N N NI NN
N Nl NN N N N N N N NI A NN
N NI NN N N N N NIl N NI NI NN
0.5 N N NN N N N N N N NN N
. N N BN BN N N N N B N BN NI R N N
N NN N N N N N g N IR N R NN
N N N N N o Nl g N N N NN NN
N N NN N N N 2NN N N N A NN
N N N N N s NN N BN N N N
N NE NN N N N N N N N BN B Y
N N N N N B N N Nl N
04 \ N NI NN N N N S, NN N N NN NN
. X O ERIFEES & = Z ulol= Z | = EER IR
) = zlalx = = = alzl= = 2zl
X o 5 ' O = = O (3 = U= 2|5 o &
= g 4 g5 = o] g o= ISHI= 212 g 4
§ & ] &
=
BP-VQA BRVPVC vQM ST-MAD MOVIE 3D-DCT  NE-SVR NR-MLP VQAUCA V-BLIINDS
A7 H 4 F e g1y Naw PN
11 FriRtRly 8 Rl AR 1z A L REXT L

Fig.11

Comparison of generalization performance between the proposed model and 8 existing models



606 H 3

S 48 %

FRBEI (R g ) PLCCL SROCC A E#
w1 1% 5 LRI R, KRB, TES AN
SIH) VQA Bl B B B 5 m iz AP g
3) AL SR AT AYAE AT OB e v gk AT T Sk, 0T
W ZRATI U RE AR A [F) B e 0%, A8 HAth )L
TP kv AR A M OCHRIE, T HL, ZEUIE LR, B
PR PR 45 51 PLCC 1 SROCC ¥ # it
T 0.8, XHFRIFAAT TR VQA BB A I 1)z
RPERE; 4) PITHE BT 7E A [F HHs 22 A28 SOl 2 v
SRAG T, HAE 45 R PLCC Ml SROCC {H ¥ Hu#
SR, T H A 8 BRI, EAS R E , SR I
TR &5 R AT E M A ST R (R8s 2 2 i
T 0.8, X R, AR BA HLF Iz A PERE.

SIHTET BB R AR RE AR M IR R, 3 BN
1) X F 45422 BP #E MK VQA Kijf, —H
N T AR R R R B AN —
JERIT G R, ZE RN T, BIAUKS R Re AR BIER
i, LSO AR IR FE 5 ST I 7Bk AT, 5 iR
TERME 20 ELLE, B R AAEF] 30 AL
s {HRAE RS FE B S I R AR (R B R P AR K
M T, T HZ AR BE L BA R R B X T BT AR AR
B JE I S0 O UE RIS S M AR S A, IR
BRI, IO A& 1 =5y S 80H , I B
SR IG N 2 O f R, AR R IR m AR R A
PR, BT LLAIT 3% () B 2 ORI s B0 B /b i, Utk
I, AR SR, 2 ORI s O 2 A B R 52 1) g
/N [EIET U, FESE G LA % T VQA B Fi
JO B D B R ORI R 2) X T A a LR
I VQA PN AR, FEAER TR SR, IREUR 2 1)
SN, IF BN 1R H 2 NS HORRR,
B2, ANF A, ARG BRI 2 5, 35 2
W PETE 2 (WRHAE, H b ST BR 2 T Rl AR, &
% H AR AR AR, DABCEE VAN Ho At 2503 22 v 1
AR, H PLCC 1 SROCC {H ¥ B F %, £
HR 2 Iz AL R TR TS B R AR, A B
FE T VQA Hh 2 L ART & 1) 4 AN KW T T
Z, HFHIFUCRA T 11 MRHEBEAT A, AR R U RR
TEARRT LD BT DAREZ AV B8 10 5 it 55 /0N . 1 A
%t F NR-SVR.NR-MLP.VQAUCA. V-BLI-
INDS4 PRk U, HARMUNRFES B 2, B2
IEZEILF] 36 M2, HAMUPEELN | VQA 1
Rz A rERe, T H A 28 et b sy, BT bA, it
XFE M R B, R AR A I AR RE A T 1% 8 A
VQA fi .

6 it
GO % 2 BP W%, ARG 4 A B

Fom R 2, B g A0 52 e | A B 2k A AT P 2R D
HVS R, BFA T B S H AR V0 777,
T VQA 8. R, B e R BRI B A
J5 T R TR VAR T s o S R R
IR RE L R BT ELBE L B Bh o B S ML I 1
FCUNHAFAE  EAF R WIUR I JE | B UK AR BT 4E o
Wi 05 1 22 Y H BT~ S4B 3 11 AN RRAE SR R 4
A BRI B R 2, IR FEEUH OC I RRIE 2
e, HUHAEARANT S, R Z 2 BP &M%,
JE I 7 ST P R S R 2 R (1) R S AAARE AN X
HEAT I ER2E 2], /Y7 VQA B, )5, H5 T B AR 7Y
T R R AL 2 v, R O AR ARG AT VEAN
D7 ESES, H5 14 Falfa w04 o & 340 4 A it
TR EE o Hr, WF FT R E L B 2 MR Ak PERE . S2Ee
gh FR U AR ST SRR Y (R B O R A Ah 14
PRSI (RGP, LR B ek v R R R 4.34 9%; B
Hz HEreft T E47, RN HE &M Fi% 15 F
R (R KSE . 255 AT TR B B Ok B2 2
TPk RE RN A4 3R B, TR A e — P sc U i 1
BLES 2 > AT PPN 1S 2.

References

1 Vega M T, Perra C, Turck F D, Liotta A. A review of predict-
ive quality of experience management in video streaming ser-
vices. IEEE Transactions on Broadcasting, 2018, 64(2): 432—445

2 James N, Pablo S G, Jose M A C, Wang Q. 5G-QoE: QoE mod-
elling for ultra-HD video streaming in 5G networks. IEEE
Transactions on Broadcasting, 2018, 64(2): 621-634

3 Demdstenes Z R, Renata L R, Eduardo A C, Julia A, Graca B.
Video quality assessment in video streaming services consider-
ing user preference for video content. IEEE Transactions on
Consumer Electronics, 2014, 60(3): 436—444

4 Nan Dong, Bi Du-Yan, Ma Shi-Ping, Fan Zun-Lin, He Lin-
Yuan. A quality assessment method with classified-learning for
dehazed images. Acta Automatica Sinica, 2016, 42(2): 270-278
(Fabk, SREZ, Ty, MIEM, fIHKIE. 2T 0K ME SRR
BRI FE. B AR, 2016, 42(2): 270-278)

Gao Xin-Bo. Quality Assessment Methods for Visual Imforma-

tion. Xi’an: Xi’an Electronic Science & Technology University

Press, 2011.72-85

(RBT. MSLAE B BRI TVE. %2 V%2 i TR kL,

2011.72-85)

6 Feng Xin, Yang Dan, Zhang Ling. Saliency variation based qual-
ity assessment for packet-loss-impaired videos. Acta Automat-
ica Sinica, 2011, 37(11): 1322-1331
(IR, ¥ FF, sk, He TR0 R AR 2% Z ARSI B T4l
HBhik 24, 2011, 37(11): 1322-1331)

7 Chandler D M, Hemami S S. VSNR: A wavelet-based visual sig-
nal-to-noise ratio for natural images. IEEE Transactions on Im-
age Processing, 2007, 16(9): 2284-2298

8 Wang Z, Bovik A C, Sheikh H R, Simoncelli E P. Image qual-
ity assessment: From error visibility to structural similarity.
IEEE Transactions on Image Processing, 2004, 13(4): 600—612

9  Pinson M H, Wolf S. New standardized method for objectively

measuring video quality. IEEE Transactions on Broadcasting,
2004, 50(3): 312-322

10 Vu P V, Vu C T, Chandler D M. A spatiotemporal most-appar-
ent-distortion model for video quality assessment. In: Proceed-

ot


https://doi.org/10.1109/TBC.2018.2822869
https://doi.org/10.1109/TBC.2018.2816786
https://doi.org/10.1109/TBC.2018.2816786
https://doi.org/10.1109/TCE.2014.6937328
https://doi.org/10.1109/TCE.2014.6937328
https://doi.org/10.1109/TIP.2007.901820
https://doi.org/10.1109/TIP.2007.901820
https://doi.org/10.1109/TIP.2007.901820
https://doi.org/10.1109/TIP.2003.819861
https://doi.org/10.1109/TBC.2004.834028
https://doi.org/10.1109/TBC.2018.2822869
https://doi.org/10.1109/TBC.2018.2816786
https://doi.org/10.1109/TBC.2018.2816786
https://doi.org/10.1109/TCE.2014.6937328
https://doi.org/10.1109/TCE.2014.6937328
https://doi.org/10.1109/TIP.2007.901820
https://doi.org/10.1109/TIP.2007.901820
https://doi.org/10.1109/TIP.2007.901820
https://doi.org/10.1109/TIP.2003.819861
https://doi.org/10.1109/TBC.2004.834028

2 #

WREEASE: BT 2 )2 BP MM ST

B2 M 607

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

ings of the 2011 IEEE International Conference on Image Pro-
cessing (ICIP). Brussels, Belgium: IEEE, 2011. 2505-2508

Seshadrinathan K, Bovik A C. Motion tuned spatio-temporal
quality assessment of natural videos. IEEE Transactions on Im-
age Processing, 2010, 19(2): 335-350

Uzair M, Dony R D. No-reference transmission distortion model-
ling for H 264/AVC-coded video. IEEE Transactions on Signal
and Information Processing over Networks, 2015, 1(3): 209221

Menor D P A, Mello C A B, Zanchettin C. Objective video qual-
ity assessment based on neural networks. Procedia Computer
Science, 2016, 96(1): 1551-1559

Jacob S, Sgren F, Korhonen J. No-reference video quality assess-
ment using codec analysis. IEEE Transactions on Circuits &
Systems for Video Technology, 2015, 25(10): 1637-1650

Xu J, Ye P, Liu Y, Doermann D. No-reference video quality as-
sessment via feature learning. In: Proceedings of the 2014 IEEE
International Conference on Image Processing (ICIP). Paris,
France: IEEE, 2014. 491-495

Lin X, Ma H, Luo L, Chen Y. No-reference video quality assess-
ment in the compressed domain. IEEE Transactions on Con-
sumer Electronics, 2012, 58(2): 505-512

Zhu K, Li C, Asari V, Saupe D. No-reference video quality as-
sessment based on artifact measurement and statistical analysis.
IEEE Transactions on Circuits and Systems for Video Techno-
logy, 2015, 25(4): 533-546

Saad M A, Bovik A C, Charrier C. Blind prediction of natural
video quality. IEEE Transactions on Image Processing, 2014,
23(3): 1352-1365

Galea C, Farrugia R A. A no-reference video quality metric us-
ing a natural video statistical model. In: Proceedings of the 2015
International Conference on Computer as a Tool (EUROCON).
Salamanca, Spain: IEEE, 2015. 1-6

Li X, Guo Q, Lu X. Spatiotemporal statistics for video quality
assessment. [IEEE Transactions on Image Processing, 2016,
25(7): 3329-3342

Wang C, Su L, Zhang W. COME for no-reference video quality
assessment. In: Proceedings of the 2018 IEEE Conference on
Multimedia Information Processing and Retrieval (MIPR).
Miami, FL, USA: IEEE, 2018. 232-237

Song J, Yang F, Zhou Y, Gao S. Parametric planning model for
video quality evaluation of IPTV services combining channel
and video characteristics. IEEE Transactions Multimedia, 2017,
19(5): 1015-1029

Nadenau M. Integration of human color vision models into high
quality image compression [Ph. D. dissertation], Ecole Polytech-
nique Fédérale de Lausanne, Switzerland, 2000

Barten P. Evaluation of subjective image quality with the
square-root integral method. Journal of the Optical Society of
America A, 1990, 7(10): 2024-2031

Wang Hong-Nan, Zhong Wen, Wang Jing, Xia De-Shen. Re-
search of measurement for digital image definition. Journal of
Image and Graphics, 2018, 9(7): 828-831

(EMGR, B, VESE, EARE. BURIEMEEPEA JriEm 7e. RS
F 2541, 2018, 9(7): 828-831)

Kelly D H. Motion and vision II Stabilized spatio-temporal

threshold surface. Journal of the Optical Society of America,
1979, 69(10): 1340-1349

Sheikh H R., Wang Z, Bovik A C. LIVE image and video qual-
ity assessment database [Online], available: http://live.cce.utexas.
edu/research/quality, May 20, 2018

Gao X B, Li J, Deng C. VIPSL image & video database
[Online], available: http://see.xidian.edu.cn/vipsl/index.html,
June 5, 2018

Tang Xian-Lun, Du Yu-Ming, Liu Yu-Wei, Li Jia-Xin, Ma Yi-
Wei. Image recognition with conditional deep convolutional gen-
erative adversarial networks. Acta Automatica Sinica, 2018,

44(5): 855864
(REGHAS, L—88, XURIGL, 2Rk, 2B, BT R B B A i
XT%*I’J@%B’JEH%E%IJ??& H 2k 23], 2018, 44(5): 855-864)

30 YaoJ C, Liu G Z. Bitrate-based no-reference video quality as-
sessment combining the visual perception of video contents.
IEEE Transactions on Broadcasting, 2019, 65(3): 546-557

31 Song J R, Yang F Z, Zhou Y C, Gao S. Parametric planning
model for video quality evaluation of IPTV services combining
channel and video characteristics. IEEE Transactions on Multi-
media, 2017, 19(5): 1015-1029

32 Yao J C, Liu G Z. Improved SSIM IQA of contrast distortion
based on the contrast sensitivity characteristics of HVS. IET
Image Processing, 2018, 12(6): 872—879

33  Blu T, Cham WK, Ngan KN. IVP video quality database [On-
line] , available: http://ivp.ee.cuhk.edu.hk/, July 12, 2018

34 Brandao T, Roque L, Queluz M P. IST-Tech. University of Lisbon
subjective video database [Ounline], available: http://amalia.img.
Ix.it.pt/~tgsb/H264 test/, July 15, 2018

SRFENF L, B TR B S AL
TR B a2 B 5L 07 1A N AR
AIRUARAL B, TS -S5 A LA,
ABEERE.

E-mail: yjc4782@163.com

(YAO Jun-Cai Ph. D., professor at
the School of Computer Engineer-
ing, Nanjing Institute of Technology. His research in-
terest covers image and video processing, computer vis-
ion and pattern recognition. Corresponding author of
this paper.)

BB Bl DRSBTS LR
HEIES e st SIS W LIPS Tl
BAL R, 2 AR BOR AN T8 fE
E-mail: shenjingtg@163.com

(SHEN Jing Associate professor at
the School of Computer Engineer-
ing, Nanjing Institute of Techno-

logy. Her research interest covers image and video pro-

cessing, multimedia technology, and artificial intelli-
gence.)

'|iEE A, B TR
TRz, F BT R
rEVRgREY, TR SRR
E-mail: huangcr@njit.edu.cn
(HUANG Chen-Rong Ph. D., pro-
@ fessor at the School of Computer

@ Engineering, Nanjing Institute of
Technology. Her research interest covers image seg-
mentation and code, computer vision and pattern re-
cognition.)


https://doi.org/10.1109/TIP.2009.2034992
https://doi.org/10.1109/TIP.2009.2034992
https://doi.org/10.1109/TIP.2009.2034992
https://doi.org/10.1109/TSIPN.2015.2476695
https://doi.org/10.1109/TSIPN.2015.2476695
https://doi.org/10.1109/TCE.2012.6227454
https://doi.org/10.1109/TCE.2012.6227454
https://doi.org/10.1109/TCE.2012.6227454
https://doi.org/10.1109/TCSVT.2014.2363737
https://doi.org/10.1109/TCSVT.2014.2363737
https://doi.org/10.1109/TCSVT.2014.2363737
https://doi.org/10.1109/TIP.2014.2299154
https://doi.org/10.1109/TIP.2016.2568752
https://doi.org/10.1109/TMM.2016.2638621
https://doi.org/10.1364/JOSAA.7.002024
https://doi.org/10.1364/JOSAA.7.002024
https://doi.org/10.1364/JOSA.69.001340
http://live.ece.utexas.edu/research/quality
http://live.ece.utexas.edu/research/quality
http://see.xidian.edu.cn/vipsl/index.html
https://doi.org/10.1109/TBC.2018.2878360
http://ivp.ee.cuhk.edu.hk/
http://amalia.img.lx.it.pt/~tgsb/H264_test/
http://amalia.img.lx.it.pt/~tgsb/H264_test/
http://amalia.img.lx.it.pt/~tgsb/H264_test/
https://doi.org/10.1109/TIP.2009.2034992
https://doi.org/10.1109/TIP.2009.2034992
https://doi.org/10.1109/TIP.2009.2034992
https://doi.org/10.1109/TSIPN.2015.2476695
https://doi.org/10.1109/TSIPN.2015.2476695
https://doi.org/10.1109/TCE.2012.6227454
https://doi.org/10.1109/TCE.2012.6227454
https://doi.org/10.1109/TCE.2012.6227454
https://doi.org/10.1109/TCSVT.2014.2363737
https://doi.org/10.1109/TCSVT.2014.2363737
https://doi.org/10.1109/TCSVT.2014.2363737
https://doi.org/10.1109/TIP.2014.2299154
https://doi.org/10.1109/TIP.2016.2568752
https://doi.org/10.1109/TMM.2016.2638621
https://doi.org/10.1364/JOSAA.7.002024
https://doi.org/10.1364/JOSAA.7.002024
https://doi.org/10.1364/JOSA.69.001340
http://live.ece.utexas.edu/research/quality
http://live.ece.utexas.edu/research/quality
http://see.xidian.edu.cn/vipsl/index.html
https://doi.org/10.1109/TBC.2018.2878360
http://ivp.ee.cuhk.edu.hk/
http://amalia.img.lx.it.pt/~tgsb/H264_test/
http://amalia.img.lx.it.pt/~tgsb/H264_test/
http://amalia.img.lx.it.pt/~tgsb/H264_test/

	1 视频特征描述
	2 视频特征参数计算
	3 视频质量客观评价方法
	3.1 建立的视频数据集
	3.2 基于多层BP神经网络的VQA方法基本框架
	3.3 多层BP神经网络设置

	4 实验及结果
	5 讨论
	5.1 VQA模型精度对比分析
	5.2 模型复杂性分析
	5.3 泛化性能分析

	6 结论

