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An Incremental Projection-based Surface Reconstruction
Algorithm from Scattered Data
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Opto-electronics Information and Technical Science, Ministry of Education, Tianjin 300072)

Abstract To 3D scattered data, a novel algorithm for surface reconstruction is presented. Based on local flatness of
surface and fundamental rule of planar triangulation, this method sorted neighbor points around reference point, R on
tangent plane at R. After deleting invisible points by visibility criterion, any two adjacent points formed triangle with R. At
last the planar mesh relationship returned to the space and object surface, which correctly reflects point cloud topology, is.
reconstructed progressively. By predefining angle thresholds, this algorithm can optimize triangles and test surface boundary

and holes automatically. Several scattered data reconstructions are completed using VC + + , and the results show that this

algorithm is easy to implement, and can reconstruct more authentic 3D surface with a faster speed.
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Fig.1 Finding adjacent points layer after layer
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Fig.3 Two examples that boundary vertexs cannot

form triangle with r
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Fig.4 Two different results of local triangulation

B 5 (a) 3 B BR &Y R T BEAT R FE 18 B BL Y
3SHRTHE REERBIMNN=AMNBERS,
EERED BBERRBEA =11, B6(a) £
AR A 3 4= 3, B 6(b) RER At
EATHWERERRE B7(a) RGN AZH,
B7(b)RERMEEE, E6(b)FE7(b)HRAELN
B¥REBE =11 HHERLER,

RIGHTARK n NEREROE W, 7
DELARKNSEERRE n MERKW=ZAEH
BERAK BRMNEZNEAERBR. BEE
R K EENEEERN, FHRERKIZHE
M-BOHAEES, =11 ERAWENER
BR.

(8) (b)

BS5 RORZEM=ZAMBL(=1.1)
Fig.5 Ball’s point cloud and triangle mesh(n=1.1)
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Fig.6 Domino’s point cloud and reconstruction result(n =1.1)
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Fig.7 Horse’ s point cloud and reconstruction result(n =1.1)
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Tab.1 Effect of different adjacent radius coefficient n

to reconstruction results

1.1 5176 0.531
Ball 3121 1.3 5709 0.672
1.5 5708 0.893
1.1 23292 3.310
Domino 11885 1.3 23293 4.134
1.5 23297 4.775
1.1 96 694 25.922
Horse 48 485 1.3 96 816 29.937
1.5 96 811 32.765
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