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Abstract: A new method of rotating a rectangular image window to a given
angle is proposed, the feature of which is to loop around the rasterization line and
to use the incremental properties.
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Rotating a window of image is one of the most common computer graphics
procedures [1-3] that is referred to as affine transformations. The author’s
developed a method of forming a window at an arbitrary angle to the coordinate
axes.

The vectors AB and AU (Fig. 4.16) have the same angles of inclination
according to the abscissa and ordinates. Thus, their component stepping increments
comparingly to given coordinate axes coincide and differ only in plus and minus
characters. Thus, when generating the output vector AB by remembering its
stepping increments, you can implement a guide line AC. To do this, when forming
the i-th row in the AB direction, remember the type of the i-th increment and form
it after completion of the specified vector in another orthogonal direction.

The loop around the points of the rectangular image window is performed to

rasterize a rectangular image window. At the loop traversal, the points of the image
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located in the first line of the AB image window are read (Fig. 4.17), after that the
function of transition from point B to point C is formed on one discrete. After
performing these actions, the direction of the bypass changes to the opposite, that
is, the bypass is performed along the vector CD, the signs of which are opposite to
the vector AB. A similar crawl procedure occurs for all subsequent rows of a
window.

For example, rectangular window ABQP should be rasterized (Fig. 4.18), the
inner points of which define some texture image. To do this, follow these steps:

The increments AX, AU of the basic vector AB are determined. Using the
linear interpolation function, the coordinates of the image points in the direction of
the base vector AB are determined. Upon reaching point B, which match the end
point of the vector AB, form a transition signal from point B to point C. To do this,
when forming a step trajectory of the basic vector AB, the value of the step
increment matching point 1 of the vector AB is achieved, and upon reaching points
B form a step increment with opposite sign on the abscissa and replacement of
orthogonal components. This will provide a transition to point C, which is located
from point B to one discrete. Further, change the direction of the base vector to the
opposite and repeat the above steps. Thus, when forming a CD vector, the stepping

increments, formed in the second interpolation cycle, are remembered.
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Fig. 4.16. Position

the window . ‘
relative to the Fig. 4.17. Looping
axes around the window rows

coordinates

Fig. 4.18. Defining coordinate movements for the
sides of the window

The recorded stepping increment is used at point D to go to point E.
Similarly, when forming the third vector, the incremental values in the third cycle
are memorized, which is used at point F to go to point K.

Generally, when forming the i-th row, the type of the i-th increment is memorized
and formed relative to the y-axis after completion of the specified vector. The
described steps are repeated until the end of the rotation of the image window.

During generating graphic images, common computer graphics routines are
rotation of the image window to the given angle. The turn operation is related to
affine transformations and is one of the most difficult. According to the classic
rotation method, the above operations are performed for each image point. It leads
to the wasting a lot of time. Methods of increasing the productivity of window

rotation at a given angle are relevant now.
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A new method of rotation is proposed, which consists of a loop rasterization
at a given angle. In this case, the formation of a vector memorizes the i-th step

transformation, which is a function of transition in the i-th row of rasterization.
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