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Cage Generation Based on Visual Hull
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Abstract: Cage, which is adopted as the proxy geometry, plays an important role in processing high-precision and complex models in
computer animation and geometric modeling. Currently, cage generation algorithms are heavily dependent on representation and
complexity of the shape, which could not be applied to various models universally. To decouple the cage generation from the
representation and complexity of the shape, the paper proposes a cage generation algorithm based on visual hull in computer vision. The
algorithm can generate tight and coarse cage by inverse simulation of visual hull construction procedure. The results demonstrate usability
and efficiency of the proposed algorithm.

Key words: cage generation; visual hull; mesh optimization
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Fig.2 Flowchart of cage generation algorithm based on visual hull
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Fig.3 Construction of visual hull
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Fig.4 Construction of 2D bounding box
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Table 1 Data on the visual hull based algorithm
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R RO A8  Cage Wisi#  MLAUBH  WI4h cage AL [)(s) RS ALAL I ) (s)

Dilo (Fig.1/Fig.15(a)) 27 174 217 3 0.218 4.524
Dog (Fig.2/Fig.18) 35474 220 3 0.156 2.168
Head (Fig.9) 80 859 218 3 0.094 0.936
Moai (Fig.10) 14 475 193 3 0.203 1.060
Utah teapot (Fig.11) - 128 3 0.078 0.047
Man (Fig.12) 10 050 164 3 0.110 0.530
Dilo (Fig.15(b)) 27174 205 3 0.313 1.435
Dilo (Fig.15(c)) 27174 201 3 0.094 0.842

Hand (Fig.16(a)) 35074 561 3 0.376 110.184
Hand (Fig.16(b)) 35074 262 3 0.422 7.847
Hand (Fig.16(c)) 35074 141 3 0.110 1.856
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Fig.9 Point cloud model Head and its cage
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(a) MERETTLAL Tl 3 S HLHE, dist=6,approx=5 (b) 4K cage

Fig.10 Parametric surface model Utah teapot and its cage
B 10 il % 7R [ Utah teapot #5282 1 cage
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Fig.11 Polygon soup model Moai and its cage
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Fig.12 Triangle mesh model Man and its cage
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Figl3 Comparison with two methods®®*® for the Dilo model
Kl 13 55 SCHRI3, 5] A 25t L Dilo B[y &5 R
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Figl4 Comparison with two methods®™® for the Dancer model
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Table 2  Runtime comparison with other methods®®!
F 2 5OCHER[B,5] P VA IS AT IR Tl Bl
" . OBB 7774 fai 4 7 10 AT T
R BT 55 — — —
BEas | BRI Fe R R e i) | Cage BB JEiTH ) | Cage BB JE (T I
Dilo (Fig.13) 5000 145 362 217 432.872 217 4.665
Dancer (Fig.14) 2 396 41 20 221 101.9 221 2.09
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%A, W1 B 13(a) . approx At DPIVET ik i) 23 K, FH - ) i 45 2 2k w28 1 22 24 T 38 35 1 .approx {iE/],
1 8 0 25 S0 R, 5 B 22 5 IR A T H 38, B AR A A A 28, BB 2% cage [9THT v 2t bl 2 19 0. SE 56 45 51
FOA B R A 24 approx {EHX 5 I, 42 B cage i AL (AT . AL AN SRR AT A fO B2 5K I 15 BT
approx {EAH [F] (M 5) . dist {8 435l X 1,3,6 B 42 % Dilo #5224 1] cage (115 0. &l 16 $i& T [l 5E dist {5 (X 2),approx
BG4 S 1 56 W A0, P AN S BORHELR IS AT B TR G B2 dist 8RR, 38 47 B 1) 8 ;approx {ELEE /] 18 4T B 1)
K LR A I TRV K, 36 1 AR SOV B 2 TR A % T B AR BILAE 7 7 T S LA 5 0 00 77 T, 13 45 40
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Fig.15 Effects of parameter dist
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Fig.16 With the increase of parameter approx, the resolution of generated cage decreases
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Fig.17 Hand model and its partial cage
K 17 Rk Hand #5253 cage
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(a) Dog 71 cage (b) 4R

Fig.18 Dog and its cage-based deformation
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