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ABSTRACT

Reverse Engineering Surface Reconstruction for
Automobile Panels

ABSTRACT

in the development of automobile products, the technique of bodywork moulding is
one of the key techniques, and the technique of moulding of panels is key to the
manufacture of the bodywork. The panels, especially the panels of automobile bodywork,
have the shortest lifecircle, and are most variable. And it is one of the most important
factors to increase the automobile's competition ability. Because it not only has a direct
impact on its quality, external appearance and production costs as well as its development
circle, but also can make it renovated more quickly. The panels commonly have
complicated shape and big-sized structure, which requires high accuracy and appearance
quality. Consequently how to efficiently design and manufacture high-qualitied panels of a
car with streamline shape at low costs has become the competition focus in the motor
industry.

The reverse engineering is a process of rebuilding its dlgltal model according to the
phy51cal data that we already have, which has been one of the four greatest supportive
techniques of quick development of some products. The surface reconstruction of point
cloud, which is the process of reverting the curved surface to its ongmal model according
to the digital information, is one of the core techniques.

After made a comprehensive analysis in both domestic and international research
area of contrary engineering, I took the rebuilding of three-dimensional surfaces as my
emphasis, and made a further research in alternate modeling. 1 presented a method that
four-side territorics surface reconstruction based on characteristic curves extracted by
section curves of triangle model. This method not only simplifies and reduces the
dimension in characteristic point withdrawn by transformed directly taking characteristic
point in the three dimensional data point clouds to asks the spot on the truncation facial
suture, moreover synthesized the triangle surface’s merit which was fast, nimble and the
boundary compatibility good with four side curved surface’s merit which was precise and
smooth. What's more, I took the shape of a model of THUNDER RACER-named racing
car as an example to introduce how to rebuild the complicated curved surfaces. And |
introduced how to exchange data among various shape softwares by the example of fast

- manufacturing a curved face of a piece of adornment inside the car.

Keywords: Reverse engineering, surface reconstruction, integration bulid model, pick up

feature, fitting surface (curve)
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Figd-4 Truncation Facial Suture Circle Rate and Surface Main Circlerate Relations Chart
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ay QA X 1
Ay Ay Gy |® Y= 2 (4-20)
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