A Bezier curve in its most common form is a simple cubic equation that can be used in any number of useful ways. Originally developed by Pierre Bézier in the 1970's for CAD/CAM operations, it became the underpinnings of the entire Adobe PostScript drawing model. If you're a regular user of Adobe Illustrator, Macromedia Freehand or Fontographer, any number of spline-based 3D programs, etc., you've probably used Bézier curves.
It can also be used for animation. These pages are a simple introduction to how to implement Béziers for motion control: how to choose curves and control points, and how to calculate movement along the curve. I've provided a sample Shockwave movie you can try out, download, and grub around in the code of.

A cubic Bezier curve is defined by four points. Two are endpoints. (x0,y0) is the origin endpoint. (x3,y3) is the destination endpoint. The points (x1,y1) and (x2,y2) are control points.
Two equations define the points on the curve. Both are evaluated for an arbitrary number of values of t between 0 and 1. One equation yields values for x, the other yields values for y. As increasing values for t are supplied to the equations, the point defined by x(t),y(t) moves from the origin to the destination. This is how the equations are defined in Adobe's PostScript references.
x(t) = axt3 + bxt2 + cxt + x0
x1 = x0 + cx / 3
x2 = x1 + (cx + bx) / 3
x3 = x0 + cx + bx + ax
y(t) = ayt3 + byt2 + cyt + y0
y1 = y0 + cy / 3
y2 = y1 + (cy + by) / 3
y3 = y0 + cy + by + ay
This method of definition can be reverse-engineered so that it'll give up the coefficient values based on the points described above:
cx = 3 (x1 - x0)
bx = 3 (x2 - x1) - cx
ax = x3 - x0 - cx - bx
cy = 3 (y1 - y0)
by = 3 (y2 - y1) - cy
ay = y3 - y0 - cy - by
	These curves, named Bezier curves after their inventor, are now familiar to any user of a vector drawing program. The most commonly used Bezier curves of third order are fully defined by four points: two endpoints and two control points that do not lie on the curve itself but define its shape (Fig. 1).
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	Fig. 1:  The anatomy of a Bezier curve
	 


	 
	This simple construction is surprisingly versatile. A Bezier curve may be smooth and streamlined, but it may have very sharp turns and even fractures; it may have one or two bends, and even form loops (Fig. 2). It is also very capable at approximating other types of curves. For example, while you cannot draw an absolutely exact circle with Bezier curves, you can approximate a quarter of a circle (i.e. a 90o arc) by a Bezier with an error of less than 0.06%, which is certainly negligible for most practical cases.
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Properties of Bezier Curves

· The first and last control points are interpolated

· The tangent to the curve at the first control point is along the line joining the first and second control points

· The tangent at the last control point is along the line joining the second last and last control points

· The curve lies entirely within the convex hull of its control points

· The Bernstein polynomials (the basis functions) sum to 1 and are everywhere positive

· They can be rendered in many ways

· E.g.: Convert to line segments with a subdivision algorithm

