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No-reference MS-SSIM Video Quality Assessment Model
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Abstract: Multi-scale structural similarity ( MS-SSIM ) is a commonly used full-reference quality
assessment metric. Since the original video is required for reference, it is not suitable to be applied in
real-time assessment of network video quality. In this paper, a no-reference MS-SSIM video quality
assessment model based on H. 264 bitstream was proposed. First, I-frame and P-frame encoding mode
and motion vector parameters from H. 264 bitstream were extracted from H. 264 bitstream, which then
were statistically analyzed to characterize the richness of the texture and the intensity and complexity of
the motion of the video. Second, the parameters were combined with quantization parameter to form the
bitstream feature parameter set, and support vector regression ( SVR) was finally applied to the
relationship between the bitstream feature parameters and MS-SSIM to predict the video quality metric of
MS-SSIM for H. 264 bitstream. The proposed model only uses the parameters extracted from the video
bitstream and does not demand to decode the video bitstream completely. Compared with a state-of-the-art

no-reference bitstream prediction model, the proposed model can achieve higher prediction accuracy.

Wk H Y. 2018-02-25
HEETH . FR A RBP4 BT H (61531006)
TEZFRIN . 5 J1(1971—), L, B, FENFEUR 00 G55 155 22 A ICEE A 317 T A5, E-mail : zhuoli@ bjut.

edu. cn



12

ey, S BT E M E EE A TS MS-SSIM P A A A 1487

Key words: H. 264 ; bitstream parameters; no-reference; support vector regression ( SVR) ; multi-scale

structural similarity ( MS-SSIM )

B 00 245 R 22 E AR R AN T 2 T, 5 i R A
AL R B K. X TR AR N 2 4 At R ke 15, An ]
SIS A 2 000 A2 i ) PR AR B S gl A R R R AR
Ik 55 Jo k) DG B

HRAIE BT 228 1 L XHE & DU BT i 3 D7 v T
PLAr R 4> %% (full-reference, FR) i PEM 34
1257 (reduced-reference, RR) B iF# > FI LS
% (no-reference, NR) B iFM '3 Fijy . FR &
PN LURIR EBAE 225 TR R R o i i
of 5 I R 22 [) 1) 1 22 R R AT VE AR, 407 18 2%
( mean square error, MSE ) FI{E {5 M b ( peak signal
noise ratio, PSNR) J& iz i H 1Y 4 2 2% [l & 1R )7
2 I 5 NI SR A ARG AR DG
Wang g Z e NHRALSE 2 48 (human visual system,
HVS) 19 55 &, 8 1 T 45 # A5 fL P£ ( structural
similarity, SSIM) , ‘&5 35 W05 o S8 A9 AH S PRI T
PSNR 1 MSE, [ 9 12 FIAE 22 7% U4 J5
2. RRTEVEAl i #E v, [R5 22 U0 R AE S 2
% E A R R AR R (0 A0 2 SR A RIS AT
FE, MAESEBEIER(EE. £ FR A RR 2P
fG T LA TVEASG B B v, Y5 B0 IR G S 5 A
(R AT A5 16, AN BT FE I 1 P 28 B i L
Tok i A SRR TR SR, P FR A RR FEAE Ok
R SEI A TSR A 52 PR A T 3K

NR BTt P Hr 5 i Jo 2 LU E IR R AE 2%
PRI SN P e, s TC AT AR ARSI 0 R 28 5 3, 2 i
F U SRS BT B P T k. NR B AN ) LA
i —20 53 o TR Bl (pixel-based ) Y 7 i BT
¥ ( bitstream-based ) 1) 5 2 UL KRG ¥ 3 Fh.
Horp BE TR B J7 v A AT At )i ) R AR (A 5 (]
Sl AR ) AT 5 PE A T T A A v
TN TE 20 g Aith | 42 DAL AL 1) s 4 L v i B 2 5t
AT BT RV TR A T bk b — 35 45 5 e ok A7 o
EPEH. SCERES ] A TR 15 2 1 R EOR 43 B Fdl
TR . %05 T P LA X 43 2 R R (H. 264 F
MPEG-2) fRASE, A i1 1 it b (8 1 iy s A 81, 5]
P EA5 BORIEAS B . SCHK[ 6 ] AL H. 264 )T
it A B B 1k 2 80 ( quantization parameter,
QP) BB REAE « F y J7 W] b #Y fe Rdse/MA D 5%
FLgRR | 2538 W P ( network adaptation layer, NAL)

BT KNESEL, IR ZE S B IO B A 5 [
TR e EOR BERSEE R X8 L BE S5 288, 4%
XL SH G G AR TE U E S5, (8 Pk [l H 7Y
Ji ST RIS S U 0T i 2 (] YOG R AR, S
k[ 7 T H2H H. 264 T30 HL RS VR 3 e AT 2
JE A B ARS8, A5G NS A 5 R R S
TR RN |32 By BE RN S D) S8 20 R IR 2
B A B 5Z FRBR 2% S AL SEF T 25 BN A T
15 [ (video quality metric, VQM) 5t & 3E 0 F8 b5 5
IR SR ] A A R R AR B AE AT LA
AR, T B 2 0T G IRAN [R], SER PR 22
ST, TR R T AR A s BT
BT ATHAT 56 4 fift i A RE B B S B8, Tk W 2 55
B PEER ™A% N T oK. AL IR =R T
FE TR A AT 5 P IS, BRIV T 20 fi A
(I LT LR T8 300 6T IO 118 R0 AT I f. SCHR (8 ]
P T T 264 19TCS % WU T PR
e, TR PSNR AE i 040 5 i B A6 A, FHA
B Fh e BB T % 2 1) AR e R FIOR Al 1T PSNR.
SCHR[9 ] A\ H. 264 T i i 4 Bt Ak S H50Rn i I 7k 22
B L R4y 5% A8 i (integer cosine transform , ICT) %X
D5 ZEHAG T WL PSNR, LA 7R TR 45 5 B
BT, SCHER[ 107 M H. 264 53 B QP s Bh 4k
it S Ay J5 ) AR EE R T 2 R
VBN 22 FHC58 BE (A 3ME AT 208 MERIE S,
| 372 4% ] 48 9] 5 ( support vector regression, SVR)
R FRUI R AR S5 f B St 8 bR SSIML b 3 Oy ik T 4
(R 2 AR BRAR G b SRAF AT 1 SO A2 A 2 B F
15 ) 2 FEE | PR R TR ) TR 8 X A4 il 2
ARSCHR T —FP T H. 264 TR LS % £
RJE SSIM ( multi-scale SSIM, MS-SSIM ) #4515 £ 1
B A RS 3t B2 LI 2 B30k 2 A0 ot
V. ARy FELETTHOR . 1) B sh R R
ANFIJT T GET T B B R FAE AT A2 sl 2 A AR 2%
FREE. A SCHE 3l 2% 1t (1 5 ) LA 30° Ay 8] B8 K1) 43 B
12 X, GeiHs s R 7 n H o7 Bl B8R E T
R W R IR B shl & 2. 2) LA 1
i RE A 4 x4 B % 22 AR ICT RECIEL 1
W P it i 4 x4 Hr516 x 16 HT 5 I L1
skip 2 i 72 BT (5 1) BU A8 S R R AE AR ) SO



1488 dt = T Wk Kk 2% %

2018 4F

FRRE. WFITel R, R AR SCHE A 2 B 3 5
B Gz s F S 5 R B AR v AT AR A
B MS-SSIM [ PEH 4% 5.

1 iR =EE S8R MS-SSIM HIiE(E

AR JC S % MS-SSIM #1451 5 12 3 A
RIS R AN 1 TR, A FE A8 A I 25 A s Y
T 2 Ay, AR RN ZRER Y, i Je k) @ 2
T VB REASE | B REAR LS H. 264 WIS I K
OGR4 MS-SSIM 1 ; 285 M\ H. 264 15 4 U
1 Wit 12 3 % i AF S 40, XX e S B T 40
T ok 2 HE R0 AT 1 80 B = R B A Az Bl B
& S5 m AL S 500 RS R E S 80U B e R
SVR #E37 A Ji REAE 2 5005 12005 I 6 N i MS-SSIM
(B Z [H] R LSS G 22, 15 21 ot e PEAL AL, ZE A AU Tl
DU 43, e DK A T A8 37 v 2 BB P 8 T R A1 S
Hctian A B ZRB BEAT S 1) e A RN AR ) )
J&: MS-SSIM Fiili{E

TSRS E L
PTG 9m@ﬁ AT
T MS-SSIMEE S

(a) BIRLIIZR

W | B SHHUR H*ﬁii’ﬁﬂ}»%{%ﬁf@l

(b) BEALFI

BT ARSCHR M B0 S5 DA A R At 7 AE &
Fig. 1 Block diagram of the proposed quality

assessment model
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Table 1 Video sequence information
Jre EAS SrHER B ST TI
1 Foreman 176 x 144 30 105. 66 35. 89
2 Hall 176 x 144 30 127. 09 8.27
3 Salesman 176 x 144 30 76.23 6.39
4 Akiyo 176 x 144 30 79.39 5.18
5 Highway 352 x 288 30 62.95 14. 81
6 Mobile 352 x288 30 173.51 33.03
7 Coastguard 352 x288 30 121. 14 34.91
8 Bus 352 x288 30 150. 63 38.33
9 Flowervase 416 x240 30 104. 14 5.14
10 RaceHorses 416 x 240 30 103. 52 34.70
11 BasketballPass 416 x240 50 83.54 30. 08
12 BQSquare 416 x 240 60 160. 76 17.93
13 PartyScene 832 x 240 50 105. 44 17.95
14 BasketballDrill 832 x 240 50 76. 84 21.29
15 BQMall 832 x240 60 109. 34 33.65
Flowervase
BasketballDrill Coastguard
P2 B
Fig.2 Some of the video frame
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Table 2 H. 264 encoding parameter settings ; (S = 8) (S, = Sp) (21)
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Fig. 3 MS-SSIM comparison of the true values and the

prediction values obtained by the methods proposed

by Lin et al and in this paper, respectively
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Table 3 Prediction performance comparison results of the
methods proposed by Lin et al and in this paper

Tk PLCC SROCC MSE
Lin &0 0.8767 0.9313 0.007 1
AL 0.901 6 0.9452 0. 006 5
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Fig.4 Comparison of the actual measurements

of the MS-SSIM and the model prediction

ShRIZRR B ST 51, LS BR il i MS-SSIM {5
BRI TR 2 (8] (% L 25 5. DB 4 W] LU, XF
T HA IR SR 372 B iz sl R Z AR B ) 90007
Y1) | A SO RAR B MS-SSIM FUI & 45 7T LA 5 52 B
I (B S A Y

4 PR B S AR SCT7 L 0 I ) &2 2% BE RN Lin
SEUOTRR S vk I IR A2 2 B G b AR ST 1 LR



12

ey, S BT E M E EE A TS MS-SSIM P A A A 1493

5% 3.30 GHz ) CPU 4. 00 GB N 77 i5 AbFHZE 64
(ARG PC HLAIRRA S R2014a ) MATLAB.
M 4 ATLUFE Y BRAS SCH AR RS A A28 T L
Lin 2510 2 AT (Y B0t 22 | (R AR SCHR R D ik 1
IRFIA) 52 2% HE R Lin S48 HH 75925 ) RF 1) 52 239 2 B
).l 0 ] DL A S ASE R v R s T A0 A A
MS-SSIM,, [a] i isf 6] 52 4 2 F AN 1
R4 AXFFEMEEEZREM Lin $RY T ZE
i i) 52 2% EE Y X B
Table 4 Time complexity comparison of the methods
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