INTRODUCTION TO GRAPHIC COMMUNICATIONS

DEMYSTIFYING BEZIER TOOLS

The engineering of Bézier
drawing tools in programs such
as Adobe [llustrator,
Macromedia FreeHand, and
QuarkXPress 4 certainly opens
a world of opportunity and cre-
ativity for many users. But, if
you're unfamiliar with the use
of these far-from-simple tools,
they do you little good. In this
article, we'll use the Bézier
tools included in QuarkXPress
4.0 to show you the power of
the Bézier drawing tools, and
how to control and manipulate
them with a high degree of flex-
ibility.

What exactly is a Bézier?

The term bézier (bezz-ee-
aye) drawing stems from the
name of mathematician Pierre
Bézier, who formulated prin-
ciples on which vector objects
are based. In simple terms, his
theory states that all shapes
are composed of segments
and points. Segments may be
either curved or straight while
their condition and shape are
controlled by properties of the
points that join them. A collec-
tion of two or more points joined
by line or curve segments is
referred to as a path. Two or
more paths combined to form
a broken or non-continuous
series of segments and points
are called a compound path.
And that's your history lesson
for today. Once a Bézier path
exists in digital form on the
page, it can be assigned spe-

cific properties such as line
width, patterns (dash and
stripe), arrowheads, and color.
Paths can also be open or
closed, a condition that's deter-
mined by whether the end-
points of the path are unjoined
(open) or whether they're
joined to form a continuous
loop (closed). If a path is
closed, it can also be filled with
color, or converted from a
shape box to a picture or text
box. Open paths can be con-
verted to text paths.
Anatomy of a Bézier path
Bézier drawing in
QuarkXPress follows Pierre's
theory with the same accuracy
enjoyed by most graphic appli-
cations. QuarkXPress now in-
cludes the Freehand Line,
Bézier Line, Bézier Picture
Box, Bézier Text Box, and
Bézier Text
Path tools
for creating
various /
open and
closed
paths. But,
before you
grapple too
hard with

Straight
segments

Curv ed"""r

QuarkXPress to reflect the
point and segment types you're
working with. Again, remember
that these rules apply equally
to FreeHand, lllustrator, or most
any other application that uses
the Bézier tools.

As mentioned earlier, path
segments can be either straight
or curved. Straight segments
are simply joined end to end,
while curved segments are
more involved. The path fol-
lowed by a curved segment is
controlled by the properties of
its adjoining points, which can
be set to either smooth or sym-
metrical.

Corner points: These are
points that enable the shape of
segments on either side to be
unaffected by each other. In
other words, the straight or
curved segments can be

Cotner
point marker

Cormer

using these
tools, it
may help to
know a bit
about the
on-screen
information
provided by
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Figure A: Corner points enable the shape of segments on
either side to be unaffected by each other.
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shaped to allow the path to
abruptly change direction
where the point joins them, as
shown in Figure A. For this rea-
son, the corner point is perhaps
the easiest to work with.
Smooth points: As the
name suggests, smooth points
force the direction or angle of
curved segments on either side

Simooth

Curve handle affecting
preceding seamnent

to align, creating a smooth tran-
sition between the two end-
points, as shown in Figure B.
Smooth point handles can be
set to unequal distances from
the point they control. This will
apply only where a smooth
point joins two curved seg-
ments. While a smooth point is
in use, the point and both
handles will be in alignment.
Symmetrical points:
These types of points force the
curved segments on either side
to be equal in slope or angle,
as shown in Figure C. Unlike

point marker

Figure B: Smooth points
create a smooth transition
between two endpoints.

smooth points, symmetrical
point handles can only be po-
sitioned equal distances from
the points they control.

Each smooth and sym-
metrical point features two
curve handles. One handle
controls the shape of the pre-
ceding segment, while the
other controls the shape of the
segment
to follow.
Curved
segment
end -
points-
the points
at the be-
ginning
and ends
of each path-contain only one
curve handle each to control
the respective segment.

In an effort to enable you to
distinguish which point is which,
QuarkXPress displays each of
the points and their associated
handles in different ways. A cor-
ner point takes the shape of a
triangle, a symmetrical point is
square-shaped, and a smooth
point takes the shape of a ro-

tated square, or diamond.

Defining points and

segments while drawing
Any of the Bézier tools in

Curve handle affecting
next segiment

Syimimetrical

Curve handle affecting
precedmg segment
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Figure C: Symmetrical points force the curved
segments on either side to be equal in slope or angle.
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QuarkXPress can be used to
create a new Bézier path. But
creating an accurately drawn
path certainly takes a bit of
practice. The mouse action in-
volved in the creation of each
point on your path plays a key
role in the shape and proper-
ties associated with the points
and segments it contains. A
single click on your page cre-
ates a point position, while a
second click creates another
point with a straight segment
between them. But a click-drag
action with your mouse auto-
matically creates a curved seg-
ment--and this is where the
tricky part comes, as you can
see in Figure D.

As you click-drag to create
a new point, several things oc-
curin the background. First, the
point at which you first clicked
with the mouse defines the new
point's position, and now as
you continue to drag, you're no
longer holding the actual point.
Instead, you're now dragging a
curve segment handle that can
be rotated 360 degrees around
the new point position. By re-
leasing the mouse button, you
define the curve handle's posi-
tion, in turn affecting the shape
of the curve segment you just
created--and the next one
you're about to create. The
process is ongoing until you've
completed drawing your path.
Choosing a different tool from
the main toolbox, such as the
Item tool (ICON), ends Bézier
drawing sessions. Practice
makes perfect and Bézier tools
are no exception to this rule.
While drawing using Bézier
tools, you can also specify a
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Figure D: When using the Bézier tools, different
mouse actions create points and segments w&ith

varied shapes and properties.

specific point type (other than
the default) by holding down
the modifier keys that are listed
in Table A, while defining each
point's position.

Selecting and editing
paths:Whether you've created
your path from scratch using
Bézier drawing tools or you've
converted a box, shape, or text
to a path, knowing how the points
and line shapes can be changed
or transformed is another critical
area. Once you've created your
path, editing the existing points
or segments can be a complex
process if you're unfamiliar (or
even if you are familiar) with
commands for manipulation of
the various components. To edit
a path, you must use either the
Item tool or the Content tool
while an open or closed path is
selected.

Tip: To reposition the en-
tire path while it's being created,
hold down the [command] key
and drag the path. Both points
and segments can be reposi-
tioned to any point on or off your
layout page simply by dragging

(or using the nudge
keys), while the
shape of curve seg-
ments can be altered
by dragging their
curve handles. To
make the editing pro-
cess even more im-
portant, straight seg-
ments can quickly be
converted to curves
or vice versa. Plus,
the conditions of
points can be inter-
changed between
corner, smooth, and

Click-drag
action

ments, including fields for enter-
ing exact point or handle page
positions, and buttons to set the
condition of points and/or seg-
ments. The palette itself has
been organized into two distinct
areas. The left side of the pal-
ette includes the following con-
trols:

X and Y: These two fields
display the current vertical and
horizontal upper-left page po-
sition (relative to your ruler ori-
gin) of an invisible bounding
box surrounding your selected
path. To move the path, simply

symmetrical [y 57"
states. [|nus

VL
H: 4909

AV

AR A A
HE [P 8 0

Common Figure E: The Measurements palette provides quick access

commands
for this type of editing can be
found in a number of places. To
find them, select Point/Segment
Type from the ltem menu, which
only becomes available while a
point or segment is selected.
But perhaps the most cru-
cial companion to have around
when editing points is the Mea-
surements palette (press [F9]).

to nearly all properties Associated with points and segments.

type in a new value followed by
the [enter] key.

W and H: These two op-
tions set the overall width and
height dimensions of your se-
lected path. To change the
scale of your path, type in a
new value followed by the [en-
ter] key.

Angle: This option en-

The Mea- Action Command

sure- Define new point as corner point Hold down
ments [F1] and click new point position

palette, Define point as smooth point Hold down [F2]
as Shown and click new point position

in Figure Define point as symmetrical point Hold down
E’_ pro- [F3] and click new point position

vides

quick ac- Tip: Holding down [shift] as a modifier key,
cess to while defining a new point, will constrain the pre-
nearly all ceding segment angle to 90-degree increments.
proper- Holding down [shift], while click-dragging to
ties asso- define a new curve segment's point, will con-
ciated strain rotation of its curve handles to 45-degree
with increments.

points

and seg- Table A: Use these modifier keys to specify a specific point.
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ables you to perform a rotation
of your selected path by enter-
ing a degree value followed by
the [enter] key. Positive values
rotate the path counterclock-
wise, while negative values ro-
tate the path clockwise. The
right half of the palette is dedi-
cated to points. The controls
are as follows:

XP and YP: These abbre-
viations represent the vertical
and horizontal page position of
the selected point (relative to
your ruler origin). For precision
positioning, type in a new value
followed by the [enter] key.

Curve Handle Angle: The
boxes labeled with angle sym-

bols represent the angle of the
curve handles. The left angle
box controls the curve handle
affecting the preceding seg-
ment, while the right angle box
controls the curve handle for
the segment to follow.

Curve Handle Position:
The two boxes below the point
angle boxes enable you to
specify the curve handle dis-
tance from the point they pro-
trude from. Changing the curve
handle positions changes the
shape of curve segments.

Between these path and
point options are five buttons that
enable you to change the condi-
tion of points or segments. On

ments

Press [option][F1]

Press [option][F2]
Press [option][F3]

[delete])
cally:

Press Arrow key

Action Command
Select multiple points or segments on a path:
Hold down [shift] while clicking points or seg-

Select all points or segments in a path:
Double-click any point or segment
Change selected point to corner:

Change selected point to smooth:
Change selected point to symmetrical:

Set selected straight segment to curve:
Press [option][shift][F1]
Set selected curve segment to straight:
Press [option][shift][F2]
Add a point to a segment:
Hold down [option] while clicking segment
Delete a selected segment point:
Hold down [option] while clicking point (or press

Drag both curve handles from point symmetri-

[command][shift] and drag point
Retract one curve handle into point:

[option] and click curve handle
Retract both curve handles into point:

[command][shift] and click point
Nudge selected point/segment 1 point:

Nudge selected point/segment 0.1 point:
Hold down [option] while pressing Arrow key

Table B: Using modifier keys when editing segments and points allows you to

access many more options.
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the top row, three buttons enable
you to change the selected
point(s) to symmetrical, smooth,
and corner points, respectively.
Below these, two buttons enable
you to change a selected seg-
ment from (or to) a curved or
straight segment.

When you draw a path
using any of the Bézier draw-
ing tools, the result is always
an open path, meaning the first
and last points remain
unjoined. To join these points
and close the path so that it can
be filled with an image, text, or
color, use the Item tool to se-
lect the path, hold down the
[option] key, and choose
[tem>Shape>Bézier Box
(fourth symbol from the bot-
tom). If the points are on top of
each other (or at least close
together), the endpoints will

become joined automatically.
Point and segment
shortcuts

Many more options for ed-
iting segments and points are
available by holding down modi-
fier keys during your path or seg-
ment-editing process. Table B
lists these keys and their func-
tions, as well as other shortcuts
used to select, alter, and trans-

form points and segments.
Conclusion

Bézier paths give you ex-
acting measures and a high
degree of control and flexibility
unafforded to you by other
drawing tools. And combining
the background information
here with a little practical ex-
perience on your part should
get you started on the road to
creativity and control.
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