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Abstract:  Six degrees of freedom (6DoF) video, allowing users to experience the scene from omnidirectional and ar-
bitrary perspective, is the development direction of the next-generation immersive video system. The windowed 6DoF video
with limited degrees of freedom is a hot research topic in recent years. This paper proposes a subjective database and an ob-
jective quality assessment method for the windowed 6DoF synthesized video. For subjective database, we build a subjective
quality database called Windowed-6DoF. The database contains 128 windowed 6DoF synthesized videos which involve dis-
comfort caused by two viewpoint switching paths, distortions caused by four rendering schemes, and four levels of compres-
sion. Then subjective quality tests are conducted on the database and the test results are analyzed. For objective quality as-
sessment, we design a no reference quality assessment method for windowed 6DoF synthesized video which fuses multilay-
er features. Tchebichef moment is used to extract the low layer shape features of temporal video slices. Resnet-50 network
is used to extract the high-level semantic features of video in temporal and spatial domains, and consequently reduce the di-
mensionality of features. Finally, the random forest is used to fuse the low layer shape features and high layer semantic fea-
tures, and train the quality assessment model of windowed 6DoF synthesized video. We respectively test the method on the
proposed Windowed-6DoF database and IRCCyN/IVC DIBR database. The experimental results show that the Pearson lin-
ear correlation coefficient of the proposed method are 0.932 7 and 0.858 1, respectively. The predicted scores of the objec-
tive method are consistent with the subjective assessment scores.
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ZHORNA S-UVQA J7 ik . AT UL AR SCRT 8 H A9 VQA T
TN 2 B B WU A, R (SR 2 1 I 25
ARSI B A e RE . L, AR SORR I 2R B
A FL BN 80%.

®8 ANFRUMBENAZERBKNMIGETHER

AT AR P22 I E 53 Ho-DR AR o b/ % PLCC SROCC RMSE
50~50 0.889 2 0.871 4 0.496 5
60~40 0.908 1 0.890 4 0.4517
Windowed-6DoF 70~30 0.9219 0.904 0 0.4189
80~20 0.9327 09110 0.3853
90~10 0.949 5 09121 0.323 1
50~50 0.787 2 0.776 7 0.456 2
60~40 0.810 1 0.791 6 0.4290
IRCCyN/IVC DIBR 70~30 0.8259 0.803 6 0.408 7
80~20 0.858 1 0.816 5 0.366 2
90~10 09132 0.828 5 0.2703
5.6 HRASCIG AE, UL B CNN & )2 18 SCRAIE () TR B B8 K. 7E Win-
BT WG ARV A 40 o e M RE A s i, A dowed-6DoF UHE J2E v, B R AIE AR HUAS T AR 4 4 v

SCHEAT TR RS . RS A R R 9 Fr A L i
SCRFAIE B P BE T SR DR IR ) R R R AR 69 1

fie . 2MAFAE 4 1 R 2 I PLCC 78 0.888 4 3] 0.928 8
Z ). MR AE 2H A 4 0l B, AR R RE R BH B
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. BT UL, B R AE AR H0E Y G, A5E R M: fiR R
W T B 15 (a) (15 () F1 15 (e) 23 5 B U b 8
R BREEF (F RVF YR R T A5 % 0 L
5 F W MOS (S K, 15 (d) 945 4 4 3 4
FH B DI 2R A5 80 g B 5 1R . AT LU TR 15(d) R
AHEZIE 15(a) & 15(0) FEN 15(e) 1 25 5 fin 88 4 76 %
FAER L, B YRR AE 20 1 4 3 i FH A R Ak # B
X U8 B AR SCHR A JEC 2 T R R AE N )2 0 SRR AE

5.0

FE $i 38 7 11 6Dol A i A A 2% B RF 1 7 T I A AR
£ . X F IRCCyN/IVC DIBR #4545 41 e, HE 26 0ok
e RS | R - A - I - By e N R
I e 2 o SCRRAE AR B 5 B 300 R IR 2 R R R AE
R X 58 B AR ORI M 51 R K B HEAT A
1M IRCCyN/IVC DIBR %% 4l ¢ " If A 47 4 5 H. ji 1%
Mk . I, 78 TRCCyN/IVC DIBR %% 4% JE
W R 2 B )2 0 SRR B A Ak Bk L, {H
B Z TR AR ISV il S A T R AR

A 5.0
45 4.5

4.0

% 5 ¥ o
230 AL 230 /,,/
0‘ ¢ ’

I OB

L

325 325 2 é ig \‘/ gzg ‘/‘
20 - 20 /0 (3 20 yd 20 P
o eg % i K 5 9600 ol e ¢
0%.5/ 1.0 1.5 2.0 25 3.0 35 40 45 50 0?)5/ 1.0 1.5 2.0 25 3.0 35 40 45 5.0 0%.5/ 1.0 1.5 2.0 25 3.0 35 40 45 5.0 0%.5/ 1.0 1.5 20 25 3.0 35 40 45 5.0
W EWAE R H B
(a) F, (b) Fy 4 (c) Fy . (d) Proposed
FI15  AFEVERIE I AR A2 W 43405 220 MOS (19 5S E
x99 HEISIWAER
- TR Windowed-6DoF IRCCyN/IVC DIBR
F F F_ PLCC SROCC RMSE PLCC SROCC RMSE
1 N — — 0.724 4 0.670 7 07336 0.5249 0.4110 0.609 0
2 — N — 0.8870 0.8524 0.497 1 0.642 3 0.509 2 0.553 4
3 — — N 0.868 4 0.8345 0.520 1 0.8610 0.8158 0.3599
4 N — N 09175 0.889 1 04246 0.8540 0.8120 0.370 3
5 N N — 0.888 4 0.846 6 0.493 3 0.662 8 0.595 3 0.560 4
6 — N N 09288 0.905 2 0.3932 0.8650 0.8205 0.358 3
7 N N N 0.9327 0.9110 0.3853 0.858 1 08165 0.366 2
IR R PR RR AL
5.7 BEREZRESH 6 B4

TR AR SO B B A AT A BT, AR SCHE Win-
dowed-6DoF 4k i I I X6F L T 343 P EAN PE BEAH T
B 77 3 1 - 3432 4 7 Ao [) AR 5 IR B8 2 20 5 IR B AR AR &
B . X297 49 HE Wen  Dendi #1 DoC-DoG-GRNN. fif
£ J7 ¥ ¥IHE 19-10900X CPU ., 64G N 47 Al NVIDIA RTX
2080Ti GPU (35 AL HEAT I , 45 51 an ¢ 10 fT 41
AT LAE Y TEAR SO IR AR B 47 R /D F 05 2% Dendi F1
DoC-DoG-GRNN, £ F J5 % Wen. 1EMER S H0h 1H , A
SCHEH BT T Wen.

F10 AXHESHEHAGETHEANSHE

5k Wen Dendi DoC-DoG-GRNN | Proposed
AHiEls | 91.59 2373.65 345.66 119.72
ZHCE/M | 88.32 — — 23.45

i 1 6DoF A BRI F T X2 R 14 11 6DoF AHLA5
RGN KRR A EEEE L. ASCRE T 1ME
6DoF A AT 32 W5t E: AT EUE 22 Windowed-6DoF , £
T AFP AR TR AN T N 2 558 B AR I 3R 128
MREREA RS FE, AR SCHE R T —F S
4 11 6DoF & WA AR 2 W05 = A 7 1k . 1 e e
B F _EARBUR 2 ARERE , X 3 B SR AR E Rk B
PEATBE . ARG 43 0 B B As k| s 3 s 2 0 AR AE O
PEATEHEAL P . F J5 76 AR SCEUE 2 Windowed-6DoF I
1 NS FF IRCCyN/IVC DIBR HE SUURRE A5 508 122 b k4551
5. SCIS A R AR SO I R S A T A L B
— B PR , UL 43545 3 0 MOS fH AR HF4 =
) — 3
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