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Artemy Lebedev

what is the meaning of "seed points" in DXF file HATCH entity?

In a DXF file, the HATCH entity is used to fill an enclosed area with a specified pattern or color. The HATCH
entity can be defined by a boundary path that consists of a set of vertices and edges. In addition to the
boundary path, the HATCH entity requires a set of seed points to determine the starting locations for the pattern
or color fill.

Seed points are points within the boundary path that are used as starting points for the pattern or color fill. The
HATCH entity fills the area by starting at each seed point and then applying the specified fill pattern or color to
the adjacent area until the boundary path is reached. The pattern or color fill may be repeated as many times as
necessary to fill the entire enclosed area.

The seed points can be specified manually by the user or automatically generated by the software based on the
location and density of the vertices within the boundary path. The number and location of seed points can affect
the appearance and performance of the fill pattern or color, so it is important to choose appropriate seed points
for the desired result.

Artemy Lebedev

And what is "base point" specified in the pattern line definition?

In a DXF file, the HATCH entity can also contain a pattern definition, which specifies a custom pattern to be used
for filling the enclosed area. The pattern definition consists of one or more pattern lines, each of which is defined
by a series of vertices.

The base point in a pattern line definition is a reference point that is used to determine the location and
orientation of the pattern line within the enclosed area. The base point is defined by a pair of coordinates relative
to the origin of the pattern coordinate system. The pattern coordinate system is a Cartesian coordinate system
that is defined by the angle and spacing of the pattern lines.

When the HATCH entity is filled with the custom pattern, the base point is used to position and orient each
pattern line within the enclosed area. The pattern lines are repeated as necessary to fill the entire area, with
each repetition offset from the previous repetition by the spacing and angle of the pattern coordinate system.

The choice of base point can affect the appearance of the custom pattern. For example, if the base point is
located at the center of a circular pattern line, the pattern will be centered on the enclosed area. However, if the
base point is located at the edge of the pattern line, the pattern will appear to radiate outwards from that point. It
is important to choose an appropriate base point to achieve the desired appearance of the custom pattern.

Artemy Lebedev

Does a pattern base point corresponds to a seed point when the pattern instantiated?

No, the pattern base point and the HATCH entity seed points are separate concepts and do not correspond to
each other.
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The pattern base point is a reference point used to determine the location and orientation of the pattern lines
within the pattern coordinate system. It is specified in the pattern definition and is used consistently for all
instances of the pattern, regardless of the location or orientation of the HATCH entity.

On the other hand, the HATCH entity seed points are used to determine the starting locations for the pattern or
color fill within the enclosed area. They are specified for each instance of the HATCH entity and can be different
for each instance, depending on the shape and location of the enclosed area.

When a HATCH entity is filled with a custom pattern, the pattern is instantiated multiple times to fill the entire
enclosed area, with each instance oriented and positioned based on the pattern base point and the spacing and
angle of the pattern coordinate system. The seed points are used to determine the starting locations for each
instance of the pattern fill within the enclosed area, but they do not affect the location or orientation of the
pattern lines themselves.

Artemy Lebedev

Let's say I have pattern base point expressed as vector B (in the pattern coordinate system), a seed point
expressed by vector S (in OCS), and a point in the pattern coordinate system expressed by vector P. Assume
zero rotation angle and identity scale. What is the expression for the point P coordinates in OCS after the
pattern is instantiated?

To convert a point expressed in the pattern coordinate system to the OCS coordinate system, you need to
perform the following steps:

1. Translate the point in the pattern coordinate system by the negative of the pattern base point vector B to
align the origin of the pattern coordinate system with the base point.

2. Rotate the translated point in the pattern coordinate system by the angle of the pattern coordinate system.
In this case, since the rotation angle is zero, this step is not necessary.

3. Scale the rotated point in the pattern coordinate system by the spacing of the pattern coordinate system to
obtain the unscaled coordinates of the point in the OCS coordinate system.

4. Translate the unscaled coordinates of the point in the OCS coordinate system by the seed point vector S to
obtain the final coordinates of the point in the OCS coordinate system.

Therefore, the expression for the point P coordinates in OCS after the pattern is instantiated is:

P_OCS = S + B + P * Spacing

where:

P_OCS is the final coordinates of the point in the OCS coordinate system.
S is the seed point vector expressed in the OCS coordinate system.
B is the pattern base point vector expressed in the pattern coordinate system.
P is the vector of the point expressed in the pattern coordinate system.
Spacing is the spacing between the pattern lines in the pattern coordinate system.

Note that if there is a non-zero rotation angle or non-uniform scaling in the pattern coordinate system, additional
steps would be required to perform the appropriate transformations on the point expressed in the pattern
coordinate system before translating it to the OCS coordinate system.

Artemy Lebedev

extend this answer by additional steps if there is a non-zero rotation angle and non-uniform scaling specified

If there is a non-zero rotation angle or non-uniform scaling specified in the pattern coordinate system, the
additional steps required to transform the point expressed in the pattern coordinate system to the OCS



coordinate system are as follows:

1. Translate the point in the pattern coordinate system by the negative of the pattern base point vector B to
align the origin of the pattern coordinate system with the base point.

2. Rotate the translated point in the pattern coordinate system by the angle of the pattern coordinate system.

a. If the rotation angle is non-zero, rotate the translated point by the negative of the rotation angle to undo
the rotation of the pattern lines.

b. If the scaling is non-uniform, scale the rotated point in the pattern coordinate system by the inverse of the
non-uniform scaling matrix to undo the scaling of the pattern lines.

3. Scale the rotated point in the pattern coordinate system by the spacing of the pattern coordinate system to
obtain the unscaled coordinates of the point in the OCS coordinate system.

4. Translate the unscaled coordinates of the point in the OCS coordinate system by the seed point vector S to
obtain the final coordinates of the point in the OCS coordinate system.

Therefore, the expression for the point P coordinates in OCS after the pattern is instantiated with non-zero
rotation angle and non-uniform scaling is:

P_OCS = S + B + (R(-angle) * S(-1) * P) * Spacing

where:

P_OCS is the final coordinates of the point in the OCS coordinate system.
S is the seed point vector expressed in the OCS coordinate system.
B is the pattern base point vector expressed in the pattern coordinate system.
P is the vector of the point expressed in the pattern coordinate system.
Spacing is the spacing between the pattern lines in the pattern coordinate system.
R(-angle) is the rotation matrix that rotates a vector by the negative of the rotation angle, where angle is the
rotation angle of the pattern coordinate system.
S(-1) is the inverse of the non-uniform scaling matrix that scales a vector in the pattern coordinate system
by the non-uniform scaling factors.

Note that the order of the transformations may vary depending on the conventions used in the coordinate
systems and the software implementation.

Was this response better or worse?


