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Abstract
Surface reconstruction is to find a surface from a given finite set 
of geometric sample values. In many applications, the sample 
values are points. Reverse engineering of geometric shapes 
is the process of converting a large number of measured data 
points into a concise and consistent computer representation. 
The “feature points” techniques are used to create mesh from 
the extraction points. The present work is to develop a system 
for image reconstruction from scattered cloud points. Various 
algorithms like crust algorithm and Delaunay algorithm will be 
implemented and compared for time taken by the algorithm 
for surface reconstruction.
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I. Introduction      
Surface Reconstructing 3D surfaces from point samples is a 
well studied problem in computer   graphics [3]. It allows fitting 
of scanned data, filling of surface holes, and re-meshing of 
existing models. Solid models of surfaces are desired for many 
purposes including input of existing physical parts to CAD/CAM 
systems for modification, automatic creation of machine tool 
paths, error inspection, and input to finite element systems. 
If such models do not exist, they may be created from point 
clouds sampled from the surface by technologies such as 
laser scanners [4]. Reverse engineering of geometric shapes 
is the process of converting a large number of measured data 
points into a concise and consistent computer representation. 
In this sense, it is the inverse of the traditional CAD/CAM 
procedures, which create physical objects from CAD models [1]. 
Triangulating scattered point-sets is a very important problem of 
reverse engineering. Given a set of unorganized points that lie 
approximately on the boundary surface of a three-dimensional 
object, and without a priori information on the topology, our 
goal is to reconstruct the surface by building a triangular 
mesh using the given points as vertices. Previous algorithms 
have used many interesting ideas. Some basic algorithms 
work by projecting the points to a carrier surface and creating 
triangulation in the parametric domain of the carrier surface. 
These methods are somewhat limited for disconnected surface 
portions and objects with positive Genus. Delaunay-based 
surface reconstruction approaches were mainly developed in 
the field of computational geometry. This technique functions 
best when it is possible to control the sampling density over 
the surface. Amenta, Bern and Kamvysselis proposed the first 
algorithm (called crust) which provides theoretical guarantees 
on the reconstructed surface [3]. In this paper, presented the 
feature point technique as in for large cloud points of a image 
surface reconstruction according to the local feature size, we 
propose a new fast and effective method that not only give 
good reconstruction to the smooth areas of the given surface, 
but also recovers the sharp features originally existed in the 

source surface model provided that a reasonably nice sampling 
point cloud is given. Now we compared for time taken by the 
algorithm for surface reconstruction  and  we calculate the 
different parameters of time.

II. Algorithms
First, we have described how to reconstruct the surface from 
the cloud points. Three steps are used to create the image from 
the data set points. The first step is pre-processing where the 
data is input, organized, and partially analyzed to prepare for 
the remaining operations.  Pre-processing includes data input, 
sorting, determination of a neighborhood for each point, and 
computation of an approximate normal vector to the surface at 
each point.  The second step is extracting feature points from the 
data.  This process is accomplished by detecting areas where 
there is an obvious edge based on the distribution of points in 
the neighborhood or areas where there is significant variation 
in approximate surface normals within the neighborhood.  The 
last step of mesh generation consists of extraction of additional 
points as needed, generation of edges, generation of polygons 
from the edges, and triangulation of the polygons [4].

Fig. 1: Reconstruct the head model: (a) Points; (b) Mesh 
optimize; (c) Geometric model after normal consistent [9].

A. Delaunay Triangulation
The Delaunay triangulation is a cell complex that subdivides 
the convex hull of the sampling. If the sampling fulfills certain 
non-degeneracy conditions then all cells in the Delaunay 
triangulation are simplices and the Delaunay triangulation is 
unique [5]. Delaunay triangulation for a set P of points in the 
plane is a triangulation DT(P) such that no point in P is inside 
the circumcircle of any triangle in DT(P) will be implemented. 
Delaunay triangulations maximize the minimum angle of all 
the angles of the triangles in the triangulation; they tend to 
avoid skinny triangles. The problem of finding the Delaunay 
triangulation of a set of points in n-dimensional Euclidean space 
can be converted to the problem of finding the convex hull of a 
set of points in (n + 1)-dimensional space, by giving each point 
p an extra coordinate equal to | p | 2, taking the bottom side 
of the convex hull, and mapping back to n-dimensional space 
by deleting the last coordinate. As the convex hull is unique, 
so is the triangulation, assuming all facets of the convex hull 
are simplices. It is a simplicial complex that decomposes the 
convex hull of the points in P. That is, the convex hull of four 
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points in P defines a Delaunay cell (tetrahedron) if the common 
intersection of the corresponding Voronoi cells is not empty. 
Analogously, the convex hull of three or two points defines a 
Delaunay face or Delaunay edge, respectively, if the intersection 
of their corresponding Voronoi cells is not empty. Every point in 
P is a Delaunay vertex. The term Delaunay simplex can denote 
either a Delaunay cell, face, edge or vertex. See fig. below for a 
two-dimensional example of a Delaunay triangulation. Dotted 
line is the delaunaay triangulation and  Dark line show the 
voronoi diagram [10].

 
Fig. 2:  Delaunay triangulation, voronoi Diagram

B. Crust Triangulation
The first algorithm in the present study is the Crust algorithm 
by Amenta et al. [6] The only prerequisite of the Crust is that 
the input data set should satisfy the previously mentioned 
sampling criterion. The basic crust algorithm is very simple. 
First, we compute the three-dimensional Voronoi diagram of 
the sample set S [8]. Then for each sample a, we select its two 
farthest Voronoi vertices, one on either side of the surface - the 
poles of s.Let P be the set of all poles. Next, we compute the 
Delaunay triangulation of S u P, the union of samples and poles. 
From this triangulation, we discard any triangle with a pole as a 
vertex, keeping only triangles connecting a triples of samples. 
These form the crust. The Crust Algorithm is a new algorithm 
for the reconstruction of surfaces of arbitrary topology from 
unorganized sample points in 3D. The algorithm is the first 
one for this problem with provable guarantees. Given a “good 
sample” from a smooth surface, the output is guaranteed to 
be topologically correct and convergent to the original surface 
as the sampling density increases [6]. The definition of a good 
sample is itself interesting: the required sampling density varies 
locally, rigorously capturing the intuitive notion that featureless 
areas can be reconstructed from fewer samples. The crust 
algorithm take the less time for surface reconstruction but it 
gives results are not good image. we propose a new fast and 
effective method that not only give reconstruction to the smooth 
areas of the given surface, but also recovers the sharp features 
originally existed in the source surface model provided that a 
reasonably nice sampling point cloud is given.

III. Experimental results and analysis
The study has been done to compare the efficiency of two 
different Triangulation Algorithms in Surface Reconstruction. 
The tool used is MATLAB. The performance of two algorithms is 
carried out and results are compiled. We are taking different-2 
data set of the coordinates of the image and compute in both 
algorithms. Results are given table and fig. below.
Data set I
Total Cloud Points: 12772 
Min value = -211 
Max. Value = 305

Table 1: Time Efficiency of two different triangulation 
algorithms
Time Taken in 
Sec.

Delaunay 
Algorithm

Crust
Algorithm

Added Shield 0.0873 0.0164

Triangulation 
Time 6.0534 5.3811

Connectivity 
Time 3.0814 1.5350

Circumcenters/
Tetraedroms 
Time

0.2303 0.2242

Intersection 
factor time 0.1996 -

Walking Time 15.7406 1.6735

Total Time 25.4220 8.8440

A. Crust  triangulation

Fig. 3: 

B. Delaunay Triangulation

             
Fig. 4:             
 



IJCST Vol. 2, ISSue 4, oCT. - DeC. 2011ISSN : 0976-8491(Online)  |  ISSN : 2229-4333(Print)

w w w . i j c s t . c o m  InternatIonal Journal of Computer SCIenCe & teChnology 329

IV. Conclusion
Triangulating scattered point-sets is a very important problem of 
reverse engineering. Given a set of unorganized points that lie 
approximately on the boundary surface of a three-dimensional 
object, and without a priori information on the topology, our 
goal is to reconstruct the surface by building a triangular mesh 
using the given points as vertices. The two algorithms, all result 
in improvements of the various parameters such as Added 
Shield, Triangulation Time, Connectivity Time, Circumcenters 
Tetraedroms Time, Intersection factor time & Walking time but 
these improvements are greater in Crust than in the Delaunay, 
therefore it can be concluded that Crust is the best Surface 
Reconstruction Algorithm.
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