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Interactive omnidirectional video display system
based on OpenGL
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Abstract: With the rapid development of virtual reality and multimedia communication technology,
omnidirectional video has become a major form of immersive media. Due to the sense of presence and
immersion provided to the end users, omnidirectional videos have been widely applied in many fields
including entertainment, education, industrial simulation, and medicine. To facilitate the research on
omnidirectional videos, establishing an interactive omnidirectional video display system is an
important precondition. Based on the OpenGL rendering technology, this paper built an interactive
omnidirectional video display system according to the display demand of end users. To analyze the per-
formance of the proposed system, the relationship between the interaction delay and the video resolu-

tion as well as the frame rate were investigated. Experimental results showed that the interaction
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delay is proportional to the video resolution and the frame rate and the maximum delay of the

proposed system is only 0.02 s in the test condition which is able to provide end users with satisfying

interactivity and visual experience. The proposed system can serve as a stable platform for conducting

research on omnidirectional videos.

Key words: Omnidirectional video; interactive rendering; display system; visual experience; openGL

1 7]

nu\a

Wit o K 000 S B AR S AL IR 2 B AS 7 &
Ji& , A s R DR R ) SR BB A O
FLAE AU S S e R R A A
HRRT D45 T W0 AR B i ) I 7 iR R IR L B AR B
R TR Ml A (R Il 1 e s T A R B =
oINSy E A PN B EE P PO e o 4
55 BIWF K M
ST, At 4 K A 098 A0 A RN R TR
S A FH 42 07 7 S5 AR AL B AR BLIE 51) 3R e 7E [R] — i
[E1] Ay X6 37 S 2 AT 4 O 1] 40 4545 B 9 AR IE S
TE RE AN FRBE (04 3 7 = A Sl fe /e 1 P AE AL
SR (A0 T 8 o ek 28 L A R O W% 31 5] R
it . XA I XM L T A 4T 1A LA )
S P  E, 2 HET R BRIz A M LA B A
Jrale JARE SR BE XA SR Y AH DG BIF 58 2 HE AN
55 . MBI SE B AR A SR B R Oy 2R
R R TR Ik i T 7 s N B N S
S A B R B F S AR XA D . Zorie 2 AN T
G T A A ) 28 B SE B, 30 2ok Al 5 AR AR RN T 4R
SRR A AR S DTS2 B T 4 S AW 7 s F 400 A
I (H I H A8 T ARAE S FH T K 45 1 B H i
WA % g B R WM A AN FE AL %, Neng F
Chambel 25 AMIRFSE T 4 5 B A1 (Panoramic TV)
R A8 AR, S T = S R R e
B AH B 2 8 B bR S SR 22 HAT . T
ZEU A NHFGE T — 36T OpenGL B = ZE A5 7Y 45
AR ARAR B J7 ¥ o 32 T = 4R R AE B4 i B o A
FRIUHE A2 AT AR A ST T 4 5 0 A 47 ik
RGNS H R AR I T AR S A EOR H R A HOR
AL 20 T E WL 4 S a2 B o . BRI A
SRV T 25t AE B /s G R, S0 T &8 |
KAeFII R RS,
AR SCHE 0 A8 LA A R R R 48, AL
JfE T B A 4 B A S LA, 22 AR B UL R A N

AVEE T HADUR MR R . AR
GELLiH L EDE 2 b g v g o AR O SRk, 5 T
OpenGL & 4t SF £ 1 SDL (Simple DirectMedia
Layer) PEHEATHF /&, 8 2o o FH RR 7 A1 o 1 88 4> 5o it
AR5 R, ST A S U R &R 48 AL
ZH.,

2 AFMRAETEL

A SR g — TR S o LR PR RS
BB SE ARG R Sy T R T BR e CAn AL 1 B
S DR A S AL A - T S A% Y R o R R
BLPEAT LS AR B, S = 4 ) S (A T B 4k R
RAILPER S ZUN SIS Y I NN IVE S 2 Wk ]
ERP (Equirectangular Projection) #1 CMP (Cube
Map Projection) Bifh, Hr ERP $f 4 5 9055 £k
T 4% BR 28 205 Ak b, 1805 31 4 -1 AR s b, AR B —
sKFEE L 20 1 IR R, xR AR
IS5 1) b AT DAAR G Hb 4 Ry SR R ST S e 65 A 4L
bE1E 2o = 9 = A ol = 1 E 7 o L D
BB AR OC bR ME B L RE 2 —, B B MPEG-I
(Moving Picture Experts Group-Immersion) #£
JENPRUERE M I, A SCLL ERP Ry HEfilf, 4 42 5
P 7R B 4w b R4 T — B R T R
AR R A8 45 0 1, S T A U Y 52 LA
O U DRl I U = i T s b
IE B B R B b

L1 B 5 52 e S 5t B ]
Fig.1 Spherical projection mapping diagram
2.1 =MIHEZET
SR BB WoR R B R RGP
RBEER Y o AR SCHO 5 52 78 0 52 1 4 S5 WAL 17 38



810 W5 B

AT Y B, AE B M OC R B
MR A, B ARG T o SR
AU P — A A R 3 R I SO0 A R A AR 1Y)
i AN YL 8 T WA P 25 40 o £ 5% B B 3 b
FETT AL 2 v, 852 A8 B 43 Ry IF S8 85 FN s
PR AP . A LT IE A5 . B LA 5 & i IR
75 A R R B I R R Y W R 2 1
R T) R /N 118 42 300 R 55 - T 1 0 A 1 B 5 /NS L
ST R PR SO A T I Y Ok 52 R 4
TR ATV

TE 37 IR A% 52 00 AL A L 2) o, 5 5 L8
(0,0,0) [ I FR A 1 11 . 37 25 0 5¢ 5010 T8 7R
S BTN S S {2 v T e TP < S D R LIR7 N7 R =1
Y B IR 2B b IUHE VRIS AL A D 08 A3 PN 254
THENLIE 2 FR, E (eay.ez) HRUHER N
(AT — . ISR A (0,0,0) 7EIT - Y
LR LGRET (2, hy. .z (60 E,
PG N7 T AT P 2 G = G A s R TR R S A AR
ML SR . 2 v, R AR Bl = AR 8 B 2 ot AT

DL S B AR (2, 5y,
x,=—nXx,/z, @b
v, =—n Xy, /z.. 2)

D (2 37 B 56 20 2 U Y
PR HE 3 R 3 1 b i A B A
FIER R R 150G 28T LR SE iy DR L8 45 3R Ok
AN AR L A E Y s AR

/

(FeYerZe)
(-n*xelze)ypa'n) T ®

+z e -Z

‘_l’((io,t)) -n S
+x
Bl 2 B e
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Fig.5 Flowchart of loop rendering module
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