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ABSTRACT

In this paper, we propose a hoise reduction and hole removal algorithm in order to improve the quality of depth
images when they are used for creating 3D contents. In the proposed algorithm, the depth image and the corresponding
color image are both used. Firgt, an intensity image is generated by converting the RGB color space into the HSI color
space. By estimating the difference of distance and depth between reference and neighbor pixels from the depth image
and difference of intensity values from the color image, they are used to remove noisein the proposed agorithm. Then,
the proposed hole filling method fills the detected holes with the difference of euclidean distance and intensity values
between reference and neighbor pixels from the color image. Finally, we apply a parallel structure of GPGPU to the
proposed agorithm to speed-up its processing time for real-time applications. The experimental results show that the
proposed agorithm performs better than other conventiona algorithms. Especidly, the proposed algorithm is more
effective in reducing edge blurring effect and removing noise and holes.
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Table. 1 Test environment

CPU Intel Sandy-E i7-3930k
RAM 16.00 GB
(O] Windows 2008 (x64)
GPU NVIDIA Geforce GTX 670/ CUDA SDK 5.0

1% 62 Bilateral filter, Joint bilateral filterS %&
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dAol A71aL g2 o] s Al AEA k=
235 2 5 gk

SEAIRE ARt 7] o] -9 AR 7] FA
o] glaL 3 Fol apHor AAHE s &
22 9lolt). 1Y 72 19 62 B3t Ato|t). St

QAo A= At 7S A83t Anpr} Bilatera
filter, Joint bilateral filter & 2]-8-3F 2 }e} vl sle] 7
ARRY Eei7 @4l glo] Feu B AYHOR
A e A kel 4 3t

(d) ()

agl 6. AY Zot (a) & (b) bilateral filter (c) joint

bilateral filter (d) H|otst 7|H(ES HMAH 7|8 M2 A1) (e)
Hokst 7H(EE MA+E A2 7Y XE A

Fig. 6 Test result (a)Original (b) Bilateral filter (c) Joint
bilateral filter (d) Proposed method(Noise removal) (e)
Proposed method(Noise removal + Hole filling)

(e)
a3 7. O 69| Sl FA () ®|E (b) bilateral filter (c)

joint bilateral filter (d) HQtst 7|H(EXS MA 7|18 HE Z
) (e) Meret 7IH(EE MA+E ME 7Y XHE Z)

Fig. 7 Enlarged image of Fig. 6 (a)Original (b) Bilateral
filter (c) Joint bilateral filter (d) Proposed method(Noise
removal) (e) Proposed method(Noise removal + Hole

filling)
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Table. 2 Processing time of each algorithm(ms)

Proposed | Proposed
Sequence BF BFE e s

Teddy

(1800* 1500) 62071 | 113022 | 477.47 | 1247
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