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The Biarc Approximation of Planar NURBS Curve and Its Offset
WANG Guo-pil‘lg1 SUN Jiarguemg2

Y Department of Computer Science and Technology Beijing University Beiiing  100871)
“CDepartment of LComputer Science and Techrology Tsinghua University Beijing  100084)

Abstract The planar offset curve cannot be expressed s rational parametric curve in general excepta few
types ol curves such as line, arc, Hodograghs etc. In practice, the offset curve usually is approximated by lower
degree rational pelynomial curve in order to have the unified expression of dara structure and geomatric algo-
rithm in the commercial modeling systems. In this paper, an approximation approach to NURBS (non-uniform
rational B-spline) curve and its offset is presented by using biarc. The biarc approximation of offset curve is
simplified to biare approximation to original curve. Some important and key problems, such as the reasonable
selection of splir points in NURBS curve, the definition of cotangent point of biarc and error estimate methad,
are discussed. Examples verify the efficiency and reliability of the algorithms, which are implemented in the
curnmercial geometric modeling systems Gems5, 0 developed by CAD Center of Tsinghua University,

Key words NURBS (non-uniform rational B-spline) curve, offset, approximation, biarc, CAGD (computer

aided geometric design).
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