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Construction of smooth B-spline surfaces based on
improving data point distribution
Seyed Farhad Hosseini, Behnam Moetakef Imani , Saeid Hadidi Moud
Department of Mechanical Engineering, Ferdowsi University, Mashhad, Iran.
*P.0.B. 9177948974Mashhad, Iran, imani@um.ac.ir
ARTICLE INFORMATION ABSTRACT
Original Research Paper The need for complex surfaces in CAD motivates researchers for methods which can produce
Received 08 May 2014 smooth and visually pleasing surfaces. In this research, a new method is presented for creating

Accepted 24 May 2014

Available Onling 04 October 2014 compatible cross-sectional curves for surface fitting to certain sections or lofting. In this method,

the distribution of sections' data points along with basis knot vectors are improved in order to

reach a desired smooth surface. In compatibility process, the section curves' degrees and their

Keywords: . . .

B_z‘;inecuwe knot vectors must be set equal before implementing lofting process. Based on proposed
B-spline surface algorithm, in this research, the constructed smooth and faired surfaces can be used in many
Lofting engineering applications such as reverse engineering, biomedical engineering, quality control, etc.

Common knot vector The main focus of the method is improvement of data points' distributions and their assigned

parameters in a way that by a few iterations, data points' distribution are improved in order to
reach a common knot vector for all cross-sectional curves. The method is implemented on some
benchmarking examples and its efficiency are confirmed. In addition, the amount of final data
points' deviation from the initial section curve is analyzed using the vigorous Hausdorff method. It
is worth mentioning that the quality of obtained final surface is visually pleasing. In order to
quantitatively confirm that the proposed method will result in smooth and fair surfaces, MVS is
used. Finally the application of the method in modeling the root joint zone of a wind turbine blade
is presented.
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1- Lofting

2- Skinning
3-MRI

4-CT

5- B-spline

6- Control points
7- Knot vector

8- Interpolation
9- Approximation
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