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Incremental exact polyhedral visual hulls

Hu Feng, Zhao Xiaolin, Zhang Li

( Department of Electronic Engineering, Tsinghua University, Beijing 100084 China)

Abstract: A new image-based algorithm named IEPVH is proposed to perform exact polyhedral visual hull reconstruction in

an incremental fashion. First, edges of visual hull model are chopped by viewing cone of the new view. Second, local

orientation information of intersection vertices on edges of visual hull model are retrieved and at the same time intersection

vertices on edges of viewing cone are added into the mesh. Third, local orientation information of intersection vertices on

the edges of viewing cone are retrieved. Finally, faces of viewing hull are identified by traversing edges of the new model

and then triangulated for rendering. IEPVH enables interactions with users during the computation. Moreover, IEPVH has

the merit of less memory consumption. Modeling results are presented to demonstrate IEPVH’s robustness and

effectiveness. IEPVH’ s merits make it preferred by mobile device.
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Fig. 1 Polyhedral visual hull
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Fig.3 Illustration of retrieving connections of new vertices
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Fig.5 Piecewise linear contour of the models
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(d) Alien
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Fig. 6 Visual hull models reconstructed from sequences using IEPVH



54

W1 06 45 18 4k ORS ff 22 T T L Ak 5 639

[l i 52 B9 Ik EPVH 83 k. S0 8 o A R
EPVH Hl TEPVH {i§ #& B9 N 77 25 18] K/ BL K% 1 (] 4
GtfER 1, WERP AT LIE 8 T EPVH,
IEPVH S ARTH I RS, WAF I ARSI/ T 1 %K
P, XAEN Ty EPVH 5k % Al AR B, 5 2L
BEA A R B B I R A R v ) A e, HE S ]
S 2% B WG A LI A B p 34 Mg 4, T TEPVH 434K
R 3 AT Ak 31— A W PR A B0, o A 3 FE B
iR SR, i1 T IEPVH 75 23+ 5 4 i A4k 25 i v
PR A SRS DAL T 85 2R X B 22 B8 1153 Rk (]

%1 EPVH #1 IEPVH [§ 71 Bt 8 g it
Tab.1 Memory and time statistics of EPVH and IEPVH

_— INF7iH #E/MB AT ] /s
EPVH IEPVH EPVH IEPVH
Cat 31.2 2.7 3.15 6.57
David 41.2 3.5 8.19 19.49
Skull 505.3 27.8 46.28 105.24
Alien 385.8 19.7 31.12 96.92

T3 A0 B RY (856 L 6 AL i K (] 1) 43 B
SR PE O 5 A8 A A B S FE RN B0 R, TEPVH Al
EPVH i H 58 4 — SO K B 22 10 1K 1] DL 41 5 I A% A5
R A5 AR bR LR IG5 R 24 AR T

3 o4& i

P B — B i 34 o = EORS A A] DL A SR G
IEPVH 7655357 v] UL AN 52 (9 5 72 v, 1 2% FH R A0 14
(e DI E IH AT WA ST . FE RS TH AT WAk 52 34
1 AE A R T 1) A B TR AR AT TR AT LA A
B RAE SOOI E R T A B B a8
D3 BT nl AR e i1, 45 2 0T WL AR e AR R 25 4
o S A (A5 IEPVH 5 8 FH P 78 3 4 s g
I PR AT BE B Ml TR A A Y SR AR AR . SRR
B3 B IEPVH B3k L4719 EPVH 5803 75 25 1)
TR E N A BCRE S, A IR 2R D
(R RE s A A5 TEPVH 595 T 25 5 78 F L 55 /N AL 3l
WA N o

2 2% 3Lk ( References)

[ 1] Bruce G Baumgart. A polyhedron representation for computer

vision[ C ]//Proceeding of AFIPS Joint Computer Conference.

[9]

[10]

[11]

[12]

[13]

[14]

New York, NY: ACM Press, 1975:589-596.

Laurentini A. The visual hull concept for silhouette based image
understanding [ J]. IEEE Trans. PAMI, 1994, 16 (2 ).
150-162.

Lazebnik Svetlana, Furukawa Yasutaka, Ponce Jean. Projective

visual hulls [J].
2007, 74(2) . 137-165.

International Journal of Computer Vision,
Franco Jean Sebastien, Boyer Edmond. Efficient polyhedral
modeling from silhouettes [ J]. IEEE Trans. PAMI, 2009,
31(3) :414-427.

Szeliski R. Rapid octree construction from image sequences [ J].
CVGIP: Image Understanding, 1993, 58 (1) :23-32.

Lorensen William E, Cline Harvey E. Marching cubes: a high
resolution 3D surface construction algorithm [ C ]//Proceeding of
the 14th SIGGRAPH. New York, NY:. ACM Press, 1987.
163-169.

Giblin P, Weiss R. Reconstruction of surfaces from profiles
[ C]//Proceeding of the 1st ICCV. London; IEEE Computer
Society, 1987:136-144.

Cipolla R, Blake A. Surface shape from the deformation of
apparent contours [ J]. International Journal of Computer Vision
1992, 9(2) :83-112.

Boyer E, Berger M 0. 3D surface réconstruction using occluding
contours [ J]. International Journal of Computer Vision, 1997,
22(3):219-233.

Coros G, Zisserman A. Quadric reconstruction from dual-space
geometry [ C]//Proceedings of the 6th ICCV, Bombay. India;
IEEE Computer Society, 1998 :25.

Kang K, Tarel J, Fishman R, et al. A linear dual-space
approach to 3D surface reconstruction from occluding contours
[ C]//Proceedings of the 8th ICCV. Vancouver, Canada: IEEE
Computer Society, 2001 ;198-204.

Brand M, Kang K, Cooper D B. Algebraic solution for the visual
hull [ C ]//Proceedings of CVPR. Washington D C. IEEE
Computer Society, 2004 ;30-35.

Liang C , Wong K Y K. Complex 3D shape recovery using a
dual-space approach [ C]//Proceedings of CVPR. San Diego:
IEEE Computer Society, 2005 :878-884.

Laveau S, Faugeras O. Oriented projective geometry for computer
vision[ C ]//Proceedings of the 4th ECCV. Cambridge, UK:
Springer-Verlag, 1996 . 147-156.

Do Carmo M. Differential Geometry of Curves and Surfaces [ M ].
New Jersey: Prentice-Hall, 1976.

Bresenham J E. Algorithm for computer control of a digital plotter
[J]. IBM System Journal, 1965, 4(1) . 25-30.

Debled Rennesson I, Reveilles J P. A linear algorithm for
segmentation of digital curves [ J]. International Journal of
Pattern Recognition and Artificial Intelligence, 1995, 9 (6):
635-662.





