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where Pi is a function of the components of the vectors of the anchor points; b ti n, ( ) are the basic functions of 
the Bezier curve given by the expression
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 is a number of combinations from n to i, where n is the degree of the polynomial and i is 

the degree of the anchor point.
In the context of the method under consideration, two types of Bezier curves are of interest: a quadratic and 

cubic curve. From relations (1) and (2) we can obtain parametric equation of a quadratic Bezier curve in the 
following form: 
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It can be seen that three points are required to uniquely determine the quadratic curve: P1, P2 and P3. 

The starting point P1 and the ending point P3 are called the anchor point of the curve, and the point P2 is the 
control point. The curve starts at point P1, ends at point P3, and point P2 defines the direction and magnitude of 
the curve bend. 

The parametric equation of cubic Bezier curve is as follows:

 C t P t tP t t P t P t= −( ) + −( ) + −( ) + ∈[ ]1 3 1 3 1 0 1
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To uniquely define this curve, four points are required: P1, P2, P3 and P4. The starting point P1 and the ending 
point P4 are the anchor points, and the points P2 and P3 are the control points. The curve starts at point P1, ends 
at point P4, and points P2 and P3 define the direction and magnitude of the curve bend. 

To describe curves in SVG format, is used a special tag path. The SVG file parser parses the contents of the 
path tag and displays the corresponding shape. The path tag allows to sequentially set the coordinates of the verti-
ces of a line, polygon and other geometric shapes. The path tag has one attribute d, which can contain a series 
of commands and parameters used by those commands. Each command is identified with a special letter. All 
commands come in two variants: a command with a uppercase letter indicates absolute coordinates on the 
page and a command with a lowercase letter indicates relative coordinates. Coordinates in the d attribute are 
always specified without units and in a custom coordinate system. Typically, custom coordinates are specified 
in pixels. For example, M is a command that tells the SVG parser to move to the specified point and to start the 
next command from there, and the L command draws a straight line from the current point to the specified one. 

SVG files use quadratic and cubic Bezier curves. Commands Q and T are used to display quadratic curves, 
commands C and S are used to display curves of the third order. In this case, the commands T and S allow to 
set an additional segment of the curve without specifying a control point and are parts of the commands Q 
and C. These commands can be found in one element and used multiple times. If the parser cannot execute the 
statement due to an invalid command, the element is displayed as long as possible, and the rest is not displayed. 

To reduce the number of elements of the SVG file, and, accordingly, the size of the image file, the combina-
tion of several curves in one geometric element can be used. The Bezier curve in this case consists of several 
segments. Adding segments can be achieved in two ways: either by mirroring the control point relatively to the 
ending anchor point, or by adding additional segments after the existing curve segment. 

Figure 2 shows the cubic Bezier curve. The curve consists of three segments, the first of which is marked 
with additional red lines, the second segment is marked with orange lines, and the third is marked with green 
lines. Lines are drawn to the control points for clarity, to demonstrate how the location of the control points 
affects the appearance of the curve.

Figure 3 shows the part of the SVG file that is responsible for displaying such a curve.
The listing (see fig. 3) shows four blocks of path commands, at that the execution of the first one displays 

the entire quadratic curve, and the rest are needed only to demonstrate the location of the control points. 

Fig. 2. A cubic Bezier curve consisting of three segments


