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Panoramic video virtual view synthesis based on viewing angle
CHEN Jian-zhao” , CHEN Ying, SONG Jia-run

(State Key Laboratory of Integrated Service Networks, Xidian University ,
Xi’an 710071, China)

Abstract; In order to provide users with a true viewing experience, a panoramic video virtual view syn-
thesis system based on view angle for 3DOF + video was built, which could accurately render
arbitrary viewpoint position by using video information with few viewpoint positions. Comparing the
synthesized new viewpoint position view with the real view collected by the camera, the experimental
results show that the synthesized objective view has an average objective index PSNR of about 23 dB,
good subjective quality, and is realistic and can provide good interactivity and visual experience.
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Fig.1 Surround-360-X24 camera structure

% 1 Surround-360-X24 H#HL &
Tab.1 Surround-360-X24 camera position

G a B b4 G5 a B Y
0 0 61.467 6° 40.375 9° 2 0 16.467 6° 24.812 1°
1 0° 61.467 6° 14.109 5° 3 0 61.467 6° 14.109 5°
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s %
s a B 4 i a B 4
4 0° 61.467 6° 40.375 9° 14 0° 118.532 4° 14.109 5°
5 0° 16.467 6° 24.812 1° 15 0° 118.532 4° 40.375 9°
6 0° 8.532 4° 40.375 9° 16 0° 163.532 4° 24.812 1°
7 0° 73.532 4° 24.812 1° 17 0° 118.532 4° 14.109 5°
8 0° 28.532 4° 14.109 5° 18 0° 106.467 6° 24.812 1°
9 0° 28.532 4° 40.375 9° 19 0° 151.467 6° 14.109 5°
10 0° 73.532 4° 24.812 1° 20 0° 151.467 6° 40.375 9°
1 0° 28.532 4° 14.109 5° 21 0° 151.467 6° 14.109 5°
12 0° 163.532 4° 24.812 1° 22 0° 151.467 6° 40.375 9°
13 0° 118.532 4° 40.375 9° 23 0° 106.467 6° 24.812 1°

(a) 5 SAHBLIABL N A

(a) View captured by camera5

(b) 8 SARMLINTR N E
(b) View captured by camera8
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Fig.2 Video source sample

2.1.2 ALIRR A AL A B4

FH T BE VLA 1 4 5 LA A 2 Ok T WA

WA EH ], Surround-360-X24 AH#L fE 18 % 4 B
A AR LA S 1 AR 1807 X 180° by FL A1 P 2%
E 3 xR AV 435 R R AR A A
Bl e A5 4, v LUK R LA 09 0000 PN 25 e 53 =
V LA T B AR N 2 . 45 R Ok B TR A 43 B 45
£ 2Z [6] 1 St R

CIREE V13 R SR E =N

Fig.3 View angle mapping characteristics
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Fig.4 Euler angles diagram
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Fig.5 Block diagram of virtual view generation algo-

rithm
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Fig.6 3D projection of the reference view diagram
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Fig.7 Spatial coordinate mapping diagram
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Tab.2 Test platform hardware configuration

[DECE 2 fic &
R A NVIDIA GeForce GTX 970
b P A Intel i7 6700K 4.00GHz
BIERS Windows 10 64 i
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AR SCHE A 4 5 W00 R LR A R R 4t
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ZA R AR AL S8 T AR AL S 8O A S
BN S E, SN ARBL S 803 2 R ALY 7
BRI BL Y 225, B Y A A AF SR HT AL
FAA5 B A AL Y P 3 2 80 3 2 A ALY £ BE R
F R

RN TR W PN T NS |
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Tab.3 Quality evaluation

ZHME GWMRE PSNR/AB - EWIEAM /4
5.8 6 23.197 4
10,11 9 22.952 3
23,19 14 22.923 3
12,13 22 23.819 4

H A8 T AR O 1 B R IR B BRI T
JHT A L AR D 1 R LR TR

(a) R INAE

(a) System synthesis view

(b) 6 SAHBLIFHE N 75
(b) View captured by camera6
K8 RGH MBI REE

Fig.8 Example of panoramic virtual view synthesis sys-

tem
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