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A parallel and optimized volumetric visual hull reconstruction method

Zhang Shujun'”? | Wu Wei®’
Y (College of Information Science & Technology, Qingdao University of Science and Technology, Qingdao 266061 China)
2 (State Key Laboratory of Virtual Reality Technology and Systems, Beihang University, Beijing 100191 China)

Abstract; Volumetric visual hull reconstruction is easy to be implemented without complicated geometrical computation,
but its accuracy and efficiency are still unsatisfactory. A parallel optimized visual hull modeling method is proposed based
on CUDA and marching cubes. It parallelizes the voxel intersection judgment procedure and the isosurface extraction
procedure, and implements both of them using multiple threads of CUDA to accelerate the reconstruction. During marching
cubes process, exact intersection points are calculated and redundant computation of edges is eliminated. The pixel shader
is used to carry out the hybrid weight texture mapping so as to enhance the quality of the reconstructed mesh model.

Experimental results on the multi-camera platform DreamWorld have proved that this method can reconstruct multiple

dynamic objects accurately in real time.
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Fig. 1  Principle of visual hull modeling
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Fig.4 Real hand interaction with the virtual water



54

T WUZE S AR AT LA 2 T AT I A ARy vk 691

4 AR AR S TR N s A, T 2 i 52
o A B R AU b, O 5 R AR T AR A L K Y
PR R e B S P ROCR B s T — AL
2R G LI

FE 3 m x3 m x3 m [ DreamWorld 2% & b BT
DL EEA I g, S T 2 N B i SRR A 8
SERHH L AN 5 s

5 ZNHBHIN ARG R

Reconstruction results of multiple users’ interaction

Fig. 5

K5 I3l 7R 1 A8 22 NBE R A4 B v g A0t
Pl i 5 e S A N R Y 5 O POLIE PSS L
o MBS AIUL, 7 SCRT 2 B 7 ik RE RS SR B A
YR B 22 NAR I SE I 3 A A58, 7 il 2 45 e 8 L
0 T 52 T S B 92 32 L G AR IR A5 SIE I N

18 ®

B 08 M AU B S TR A LS TR T Y S )
W, B TS B T — MR R T LA T IR AT AL A
T35 A 2% T s e S T A BB R AT 0 i
FIFH CUDA fy38 HITH5RE 11, $2 = R B A0 5 o5 MC
LS AT AN TEAS B R RS A PO 2 A
THBRICAR T, 31 5 S A 19 3 J5E 0 5 3o i
R IR 7 AR R (0 A )2 U0 S B i e Af 2 114
DU o fE Z B PR E RS DreamWorld |1
S AR AR WY T A R A SO S BB W A Y
S B A R A

2 % 3Lk ( References)

[1]

[3]

[4]

[5]

[6]

[8]

[12]

Teresa C S Azevedo, Joao Manuel R S Tavares, Mdrio A P Vaz.
3D object reconstruction from uncalibrated images using an off-
the-shelf camera [ J ]. Advances in Computational Vision and
Medical Image Processing Methods and Applications, Springer
Netherlands, 2009, 13(2): 117-136.

Matusik W, Buehler C, McMillan L. Polyhedral visual hulls for
real-time rendering [ C]//Proceedings of Eurographics Workshop
on Rendering. Berlin, Germany: Springer, 2001:115-126.
Lazebnik S, Boyer E, Ponce J. On how to compute exact visual
hulls of object bounded by smooth surfaces [ C]//Proceedings of
CVPR. New York, USA: IEEE Press, 2001, 1: 156-161
Hasenfratz ] M, Lapierre M, Gascuel ] D, et al. Real-time
capture, reconstruction and insertion into virtual world of human
actors [ C]//Vision, Video and Graphics Conference. Berlin,
Germany; Springer, 2003 ; 49-56.

Slabaugh G, Culbertson B, Malzbender T, et al. A survey of
methods for volumetric scene reconstruction from photographs
[ C ]//Proceedings of International Workshop on Volume
Graphics. New York, USA: IEEE Press, 2001: 81-100.
Raman S, Wenger R. Quality isosurface mesh generation using
an extended marching cubes lookup table [ J]. Computer
Graphics Forum, 2008, 27(3): 791-798.

Liang C, Wong K-Y K. Exact visual hull from marching cubes
[ C ]//Proceedings of the third International Conference on
Computer Vision Theory and Applications. Berlin, Germany:
Springer, 2008, 2: 597-604.

Xie Y, Heng P A, Wang G, et al. GPU-friendly marching cubes
for visualizing translucent isosurfaces [ C ]. Proceedings of
Medicine Meets Virtual Reality 2007 ( MMVR ). Long Beach,
California, USA: 10S Press, 2007 : 500-503.

Johansson G, Carr H. Accelerating marching cubes with graphics
hardware [ C]//Proceedings of the Conference of the Center for
Advanced Studies on Collaborative Research Table of Contents
(CASCON 06’ ). New York, USA: ACM Press, 2006 378-383.
Franco J S, Boyer E. Exact polyhedral visual hulls [ C]//
Proceedings of the Fourteenth British Machine Vision Conference
(BMVC). Berlin,Germany: Springer, 2003 ; 329-338.

Franco J S, Menier C, Boyer E, et al. A distributed approach
for real-time 3D modeling [ C ]// Proceedings of the IEEE
Computer Society Conference on Computer Vision and Pattern
Recognition Workshop (CVPRW ’04). New York, USA: IEEE
Press, 2004 ; 31-31.

Menier C, Allard J, Franco J S, et al. Markerless real time 3D
modeling for virtual reality [ C ]//Proceedings of the 8th
Immersive Projection Technology Workshop. Ames, lowa: John

Wiley & Sons Publisher, 2004 ; 1-8.



hE E R B www. cjig. cn

%16 4

[14]

[15]

[16]

Luebke D. CUDA: scalable parallel programming for high-
performance scientific computing [ C]. Proceedings of the 5th
IEEE International Symposium on Biomedical Imaging: From
Nano to Macro (ISBI). New York, USA: IEEE Press, 2008
836-838.

Garland M, Grand S L, Nickolls J, et al. Parallel computing
experiences with CUDA [J]. IEEE Micro, 2008, 28(4) : 13-27.
Che S, Boyer M, Meng J, et al. A performance study of general-
purpose applications on graphics processors using CUDA [ J].
Journal of Parallel and Distributed Computing, 2008, 68 (10) :
1370-1380.

Lee C H, Cho J H, Oh K S. Hardware-accelerated jaggy-free

[17]

[18]

visual hulls with silhouette maps [ C]// Proceedings of the ACM
Symposium on Virtual Reality Software and Technology, New
York, USA: ACM Press, 2006 87-90.
Yous S, Laga H, Kidode M, et al. GPU-based shape from
silhouettes [ C]//Proceedings of the 5th International Conference
on Computer Graphics and Interactive Techniques in Australia
and Southeast. New York,USA: ACM Press, 2007 71-77.

Ladikos A, Benhimane S, Navab N. Efficient visual hull
computation for real-time 3D reconstruction using CUDA [ C]//
Proceedings of IEEE Computer Society Conference on Computer
Vision and Pattern Recognition Workshops. New York, USA:

IEEE Press, 2008 :1-8.



	2011年第4期目录.pdf
	2011年第4期-1.pdf
	2011年第4期-2.pdf
	2011年第4期-3.pdf
	2011年第4期-4.pdf
	2011年第4期-5.pdf
	2011年第4期-6.pdf
	2011年第4期-7.pdf
	2011年第4期-8.pdf
	2011年第4期-9.pdf



