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Fast Stereoscopic 3D Broadcasting System using x264 and GPU
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Abstract

Since the stereoscopic 3-dimensional (3D) video that provides users with a realistic multimedia service requires twice as much
data as 2-dimensional (2D) video, it is difficult to construct the fast system. In this paper, we propose a fast stereoscopic 3D
broadcasting system based on the depth information. Before the transmission, we encode the input 2D+depth video using x264, an
open source H.264/AVC fast encoder to reduce the size of the data. At the receiver, we decode the transmitted bitstream in real
time using a compute unified device architecture (CUDA) video decoder API on NVIDIA graphics processing unit (GPU). Then,
we apply a fast view synthesis method that generates the virtual view using GPU. The proposed system can display the output
video in both 2DTV and 3DTV. From the experiment, we verified that the proposed system can service the stereoscopic 3D
contents in 24 frames per second at most.
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Fig. 1. Virtual view synthesis

o714 oA} r& F2 FAE skl (wyv, ) FHx
G 3 (v B2 HEE, (xy,z)E A9 FHEAIA
o] A& ofujgitt. oAl Mo HARAE o]FH H& 1
19 Q8% FEAH v 7PINAS] @ Wom 74
w7 k. O]E Ao FFshd, 4 3)3 Erh
(l,m,n)TZAURU_l(:r,y,z)Tdu’v—tr (3)
o 714 o} A} vi= 7HIAIAE ofnlstar, AA] i
Holl 4] H3E= (Un, mn)o] vk 3z o] BE 3k
7}”/‘1 MO ARk HF 7PEAIR
Atk AFDsk= Aol e 1:1 APl ofy 7]
UHTOH 715kl 2fo] 2 18l RIFZHhole)o] HAY38}A|
Ay 2§ 19 PR @l 5o s BAE T



3
=
o
o
op
ok

10

oty

i
Shl
N,
)
S
=
o
rL

2
=
3
M

2
=~
fol

AQrehs A8 Hjjok & dlolHE Eo]7] fa A

% Aol I G A AFEshe vy 53 %
F Z 71 28 A%S HolE H264/AVC JFE AT EY)]

©] JM(Joint Model)> 145 F-5.3} H24jo] ol A5 7i4d
S BAoR JEQlong 53} £wrt =g ad
sl A3tsiA] &tk webA Aljtels AlAEloA =
H264/AVC X5 WEE 14 553517120 x264 1T S
S AR x064 HITIQ FHE VideoLANS] Z 2
AE Qgto R NHEolHal 8BS 7|5 Egatal A
2t} SIMD (MMX, SSE, SSE2, SSE3 %) 7014 2%

gle]o] i, QE solmE glo] A A|oke] itk

7 " X264

seconds per frame
IS

30 32 34 36 38 40 42 44 46 48 50
PSNR

8 2. JMI} x2642 £& H|W
Fig. 2. Processing time comparison between JM and x264

% 2% x2649F IM 15.199] £25 wwdh Avjol).
/d°s M]3 Intel Core2 Quad CPU @ 2.40 GHz 2.00GB
RAMOIA S=a519ic). A3 A3t B 4 gl5e] x264+
M} A 9] H]S=gh S AE oW Fas) s oF 50u)
o) W=t Z17) 3914 BTl x264+= HIES WAel|A
38 dB o]4e] 3P0l M= IMELE A2 HESS, 11 0|3}
o] shdelA= IMETE B HIES-S 7RIt} ARk v E
o] S7letH e e A Sl vl HESS] 57}
o 5% ol FA IR o] BR 1k Al2ElS 9
A= x2645 A&z Zlo] Aot

1049 = . X264

bit rate (ratio)

30 32 34 36 38 40 42 44 46 48 50

8 3. JMI} x2642| H|ES H|W
Fig. 3. Bit rate comparison between JM and x264

H (6] A - T10 o 3
2 Wol A BAG =elgde] T s B 95 A
Fde Fdlof st F7IskE flal FdT 2]
T Qg AR wjAstel 3 ol At

ASdo = Y volg7t fdshA HEEA 7] v
of FA% S2hs fsl H¥E ol B3 HolE7t

EABIES S13ieh W#e] FEl= Queued] TEE ©]FaL
GOP (Group Of Pictures) B2 o] A&gc) #|okeh=
A|Z~Elo A= 8 GOPE 30 ZH9S ARt} & 4]
& Aoj& shte] ol FHFlom FAdE7] wEe
Al2=ES Sl dlolE BiBle FAlshE vt

153] o) Frajx]ojo} gt} ol 23l s} 7

AR I A

A

)

o\

> B R o2
AN B

mo fx b ox



7ot 9|

38 5. Mok 1% ok 3xfE W AlaY
fast

Fig. 5. Proposed fast stereoscopic 3D broadcasting system
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Table 1. Performance of the encoder
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Table 3. Performance of fast 3D rendering using GPU
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Table 4. Processing time of the proposed system
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