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Abstract: A robust and efficient Boolean operation algorithm for point sampled models is presented in this paper.
First, a surfel with a certain size of radiusis reconstructed at each sample point on the models. And all of the surfels
are classified into one of the following categories: in, out and intersect with respect to the other solid model. Then
the intersection curves are estimated under the control of a given global error through adaptively subdividing and
re-sampling of the intersect surfels. Besides, a hierarchical structure k-d tree is built for each point model to
accelerate the test of efficient classifying the surfel’s in/out/intersect test. The experimental results show that this
Boolean operation algorithm can robustly handle point models with different sampling resolution and non-uniform
sampled point models.
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6(a)1 1, 1
Tablel Two point models and their intersected surfels number and time in Boolean operation
1
C ) 2( ) (s
1(2 562)* 1(2 562)* 140 1914 3910 2912 0.135
1(2 562) 1(2 562) 200 2 066 4056 3062 0.140
2(10 242)* 2(10 242)* 248 6860 14 864 10 862 1.011
2(10 242) 2(10 242) 404 7252 15252 11252 1.094
Vase(68 097) Bunny(10 240) 1820 20 787 66 555 60 989 3.187
(163 840) (10 242) 1166 53358 126 054 120 484 9.984
Vase(68 097) Bunny(163 840) 2934 59 597 187 425 99 779 34.010

(a) Bunny (b) Sphere (c) ‘and’ (53 358) (d) ‘or’ (120 484) (e) ‘sub’ (126 054)

Fig.3 Some results from Boolean operation between Bunny (163 840)and Sphere (10 242)
3 Bunny (163 840) (10 242)

Al

Fig.4 Rendering results of Boolean iﬁtersection between points model and their 45° reflection models

AR

(a) Vase model (b) ‘and’ (c) *sub’
Fig.5 Some Boolean operation results between vase (68 097) and bunny (163 840)
5 vase(68 097) (163 840)

(a) Spherel (2 562) (b) Sphere2 (10 242) (c) Spherel (2 562) (d) Sphere2 (10 242)
Fig.6 Boolean operation results with different sampled point density
6
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