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Introduction

This tutorial follows two goals: First of all it is meant to introduce the newcomer
to the field of (vectorial, Bézier-oriented) computer graphics, working step by
step with DA’s VECTOR. This doesn’t mean that the functions are explained
again (you will find that all the required function descriptions are in the refer-
ence handbook), but you will learn to work with DA’s VECTOR by carrying out
simple exercises. Naturally we cannot aspire to completeness — the program is
far too big and complex for this. In choosing the exercises we have been led by
two criteria: first we wanted to answer general queries that have been raised
repeatedly with our support service (e.g. about the tracer), and secondly we wanted
to show the more hidden features, which only open up when one knows what
one can actually do with the individual functions. So while you will not find in
the program an explicit function to create colour graduated tints, nevertheless
colour graduated tints may be generated and used in numerous ways if one knows
how to do it. And here things become interesting also for many professional
users, since some of the exercises show at least the principles of really ambitious
tasks such as the construction of real-looking shadows or some lithographic ap-
plications. We hope that with this we have also come near to our second goal,
namely to show the professional user suggested solutions capable of extension,
even to very difficult problems.

The organisation of various parts of this tutorial also corresponds to this. One
can work through it as a continuous course, one can limit oneself first to elemen-
tary exercises for beginners or transfer at once to the more advanced exercises
for the experienced computer graphic user. Alternatively one can orient oneself
on the index of the exercises and KNOWHOW chapters and just pick out those
things that are of interest. Please do not be surprised therefore if the same exer-
cises appear under different headings; the various lists are only intended to sup-
port different procedures. Besides the division into exercises for beginners and
advanced users you will also find throughout subdivision into EXERCISES and
KNOWHOW chapters that are meant to convey background knowledge and
experience.

A tip for the practical use of this tutorial, above all for use during exercises.
Leave the KNOWHOW window lying open on the desktop while working through
the exercise, specially if you are working with high screen resolutions. You can
position the window at the bottom edge of the screen, for instance, and so have
the complete run down of the exercise available directly.



Well, it only remains for us to wish you much enjoyment and success in working
with DA’s VECTOR and this tutorial. Learn it quickly, because DA’s VECTOR
PRO is almost complete and then there will be a lot of new things to be learned.

What can be traced?

pasvecTor  Most of the telephone calls to our support service concerned the
tracer. We formed the impression that many users were not clear
what a tracer of this kind was capable of. One thing should be
made clear from the beginning: It is not possible to convert nor-
mal colour or halftone photographs automatically into vector
graphics, thus creating quasi ‘vectorised photographs’!
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Essentially, a tracer has the task of producing outlines from shapes
in a (usually scanned) source picture. These shapes must be rec-
ognisable or identifiable is some way (as for the human eye). In
seeing, the distinguishing mark of a shape is a boundary that en-
closes a more or less uniform (constant colour, constant bright-
ness) region. The eye orientates itself mainly on steps in bright-
ness; colour differences are less important. Hence a halftone pic-
ture often suffices as a source — even for a coloured vector
graphic. Furthermore, setting of colour thresholds is more diffi-
cult than the setting of brightness (grey-step) thresholds.
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The tracer in DA’s VECTOR has one peculiarity: It works exclusively with col-
our and halftone pictures. Line pictures (monochrome bit images) must first be
converted to halftones (with DA’s CONVERTER). However, following many
user requests we will build the ability to trace monochrome pictures directly into
DA's VECTOR PRO.

Sacrificing monochrome picture handling had a good reason: The complicated
mathematical optimisation of the tracer could be dropped and replaced by sim-
ple and intuitive adjustment by means of colour selection. However many users
had problems with just this point, based partly on poor understanding of the
properties of scanned pictures. Hence some introductory theory before we start
with the exercises.



Natural surfaces never have a completely uniform colour (or uniform bright-
ness). Every natural body possesses a surface structure, which when viewed
blends with the colour into a single impression. For this reason alone a scanning
process will never produce a completely uniform colour area. To this is added a
second problem: Each scanner has some ‘inherent noise’, which means that a
given colour (or brightness) is not read in exactly as such, but has random fluc-
tuations superimposed on it (one can reckon on 5% to 10%, depending on the
scanner), and due to manufacturing limitations the sensitivity of individual CCD
reading cells is not completely identical (risk of stripes).

A further problem arises if one scans in printed source material. Usually the
result is an interference ‘beat’ (moiré,) with the printing raster or screen. If pos-
sible one should avoid working with such source material, but sometimes this
cannot be avoided. All such interference, structure variations etc. make the trac-
er’s work harder, which after all is supposed to draw around the boundaries of
coherent colour - or brightness - regions. You can compensate for this either by
a skilful choice of the colour thresholds (see below) or by modifying the picture
first in a suitable graphics program: Reduce the number of colours, soften or
smudge etc.

EXERCISE: Vectorising halftone graphics - A simple basic exercise
TASK: This exercise deals with understanding the principle of the tracer, and to
try this out on a simple halftone (grey scale) picture. We will generate this grey
scale picture ourselves from a vector graphic.

STEP 1: In the ‘Vector Graphic’ menu import the ‘COMIC1.HTV’ object
and position it on the work surface. Now select the object.

STEP 2: Under ‘File’ select the ‘Print’ menu entry. An ‘Output Settings’
dialogue appears. Click on the field next to ‘Driver’ and select ‘TIFF
GrayBlock (File *.TIH)’ in the following dialogue. Set a resolution of 127 or
150 dpi and activate the field: ‘Adjust: To Graphic’. If you now click on
‘Print’ you can create a halftone picture file with a name of your choice.

STEP 3: Go into the ‘Vectorisation’ menu. Import the halftone picture that
you created earlier.

STEP 4: Your task consists of the following: Try to recover from this picture
the original graphic (in grey scale, not in colour). For this, you have to trace
the variously toned grey areas one after another. The task can be described as
simple since you only have a few, precisely defined single-tone grey areas.
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You can pick each tone value of an area from the picture, both as the lower
and the upper threshold, since they are identical in this simple case. Before
you select the tracer in the Bézier mode, you should set the same colour
(threshold value) in the ‘Area Attributes’ sub menu; then the vectorised ar-
eas will be created directly in the correct grey values.

STEP 5: In the original there are also black lines between the colour areas
from which the figure is constructed. You can restore these lines in two ways:
you may either trace them as black areas, or you may add to all vectorised
areas a (thick) black outline.

RESULT: You have recovered a vector graphic from a picture original more or
less successfully. You can achieve greater accuracy by, for instance, generating
the picture in a higher resolution. The picture will then, of course, need more
storage space (on the hard disk) and the vectorisation will take somewhat longer.
This test is, of course, somewhat unrealistic since the picture was not scanned in,
but created artificially, and therefore did not incorporate any noise (random den-
sity variations). For just that reason the exercise illustrates the principle of the
tracer in a simple manner.

EXERCISE: Snapshot of picture objects

TASK: Often you just need a photograph in your graphic. DA’s VECTOR does
not handle photographs (halftone or colour pictures) as individual objects, but
only as fill patterns for objects. You now have to create a rectangular frame of
suitable proportions and provide it with the desired photograph as a fill pattern.
This is much easier to do with the tracer menu.

STEP 1: Go into the tracer menu by selecting ‘Vectorisation’ in the ‘Edit’
drop-down menu or by pressing the ‘F1’ key.

STEP 2: Import the desired photograph (halftone = TIH or colour = TIC). If
you do not have pictures to hand in these formats then use one of the fill
patterns.

STEP 3: Click once on the ‘Create picture object’ icon. It will appear in-
verted for an instant.

STEP 4: Go into the ‘Vector Graphic’ menu. The working area will now
contain a rectangular frame with the photograph as contents (fill pattern).



STEP 5: Select the ‘Area Attributes’ sub menu. Select the picture object and
select the ‘Rel” option to be active. Switch off the ‘Fix’ option.

RESULT: You will now have a freely movable and scalable ‘Picture object’. In
the ‘Line Attributes’ sub menu you can still choose the properties of the sur-
rounding line, or switch this to be invisible.

EXERCISE: Vectorising colour graphics - A simple basic exercise

TASK: This exercise deals with understanding the principle of the tracer, and to

try this out on a simple colour picture. We will generate this colour picture our-
‘ selves from a vector graphic.

STEP 1: In the ‘Vector Graphic’ menu import the ‘COMICI.HTV’ object
and position it on the work surface. Now select the object.

STEP 2: Under ‘File’ select the ‘Print’ menu entry. An ‘Output Settings’
dialogue appears. Click on the field next to ‘Driver’ and select ‘TIFF
GrayBlock (File *.TIH)’ in the following dialogue. Set a resolution of 127 or
150 dpi and activate the field: ‘Adjust: To Graphic’. If you now click on
‘Print’ you can create a halftone picture file with a name of your choice.

STEP 3: Go into the ‘Vectorisation’ menu. Import the colour picture that
you created earlier.

STEP 4: Your task consists of the following: Try to recover from this picture
the original graphic with the same colours. For this you have to trace the
variously coloured areas one after another. The task can be described as sim-
ple since you only have a few, precisely defined single-coloured areas. You
can pick each colour value of an area, from the picture as both the lower as

‘ well as the upper threshold, since they are identical in this simple case. Be-
fore you select the tracer in the Bézier mode, you should set the same colour
(threshold value) in the ‘Area Attributes’ sub menu; then the vectorised ar-
eas will be created directly in the correct colours.

STEP 5: In the original there are also black lines between the colour areas
from which the figure is constructed. You can restore these lines in two ways:
On the one hand you can trace them as black areas, on the other hand you can
add to all vectorised areas a (thick) black outline.



RESULT: You have recovered a vector graphic from a picture original more or
less successfully. You can achieve greater accuracy by, for instance generating
the picture in a higher resolution. The picture will then, of course, need more
storage space (on the hard disk) and the vectorisation will take somewhat longer.
This test is, of course, somewhat unrealistic since the picture was not scanned in
but created artificially, and therefore did not incorporate any noise (random den-
sity variations). For just that reason the exercise illustrates the principle of the
tracer in a simple manner.

EXERCISE: Tracing a ‘noisy’ picture

TASK: This exercise deals with understanding the principle of setting colour
threshold values, and to try this out on a simple colour picture. We will generate
this colour picture ourselves from a vector graphic and will additionally super-
impose some noise on it so as to make it similar to a natural, scanned-in original.

STEP 1: In the ‘Vector Graphic’ menu import the ‘COMIC1.HTV’ object
and position it on the work surface. Now select the object.

STEP 2: Under ‘File’ select the ‘Print’ menu entry. An ‘Output Settings’
dialogue appears. Click on the field next to ‘Driver’ and select ‘TIFF
GrayBlock (File *.TIH)’ in the following dialogue. Set a resolution of 127 or
150 dpi and activate the field: ‘Adjust: To Graphic’. If you now click on
‘Print’ you can create a halftone picture file with a name of your choice.

STEP 3: In the ‘File’ menu select the ‘Services’ menu entry and in that select
the ‘Add noise to colour pictures’ accessory program. A file selector appears
in which you now choose the previously created colour picture as a source
picture, and type in a new destination picture. In the following dialogue choose
the ‘Coarse’ noise option.

STEP 4: Go into the “Vectorisation’ menu. Import the colour picture that
you created and added noise to earlier.

STEP S: Your task consists of the following: Try to recover from this picture
the original graphic with the same colours. For this you have to trace the
variously coloured areas one after another. But due to the presence of ran-
dom noise the areas no longer consist of a single colour but show quite wide
colour variations, similar to those obtained from a scanned picture. If you try
to pick the colour value of an area from the picture a number of times, you
will get a different (though similar) value at every attempt. Your task con-



sists of finding limiting values (upper and lower colour thresholds) for each
colour area that include all of the local colours, so that the colour area can be
traced as a continuous shape. That is not at all easy: Just try to pick the
lightest and darkest colour from the picture — almost a fruitless enterprise.
And if you are not completely successful the tracer will divide the area into
small sub-areas down to the size of a pixel. The best thing is to look for a
median (intermediate) colour value and at the same time select both thresh-
olds (SHIFT + click on the ‘Pick’ icon) with an appropriate percentage spread
value. With the ‘Coarse’ noise in this picture you should look for a setting of
some 116 - 10%. As a check, here are the ‘correct’ values for the hair of the
comic figure:

& 44 - 75
M: 123 - 154
b'E 239:-255

These are the exact limits that were measured with a colour picture editing
(retouching) program. You cannot work that exactly by picking colours; that
is why you should, if possible, select as large a ‘spread value’ as you can.
Before you select the tracer in the Bézier mode, you should set an intermedi-
ate colour (between the threshold values) in the ‘Area Attributes’ sub menu;
then the vectorised areas will be created directly in the correct colours.

STEP 6: In the original there are also black lines between the colour areas
from which the figure is constructed. You can restore these lines in two ways:
On the one hand you can trace them as black areas (noise also has to be
considered here), on the other hand you can add to all vectorised areas a
(thick) black outline.

RESULT: You have recovered a vector graphic from a noisy picture original
more or less successfully. For this you had to compensate for artificially created
noise by a suitable choice of the threshold values. In this respect this task is
similar to tracing shapes from scanned-in pictures, where however further prob-
lems may emerge (highlights and shadows, surface structures, scanner noise,
edges which are not sharp).

EXERCISE: Path optimisation in tracing via colour thresholds

TASK: To generate a vector graphic with the highest possible quality (faithful-
ness to form) from a letter (S) scanned from a newspaper advert. Here we are
dealing on the one hand with a simple shape on a clearly contrasted background,
which simplifies the task, but on the other hand typical problems with scanned



pictures (noise, not sharpened) and also screen moirés have to be taken into
consideration. Despite the simplicity we are thus dealing with a realistic exer-
cise, that may be met any day as a practical task.

STEP 1: In the ‘Vectorisation’ menu import the ‘TRACE S.TIH’ halftone
picture.

STEP 2: Now take a look at the halftone picture at a high magnification,
specially the edges of the letter. You will see how blurred the picture is that
the scanner has captured (which is also partly the result of a poor and small
original). This unsharpness is also present in a monochrome (‘line’) scan of
the original, though there as a (real information-) loss of shape accuracy.

STEP 3: In the ‘Area Attributes’ sub menu select the ‘Transparent’ option.
Go into the ‘Line Attributes’ sub menu and there select ‘0’ as the line weight
(hairline!). Select black for the line colour.

STEP 4: Now trace the picture with a lower threshold value of 192 (the
upper threshold remains at 255 for the whole exercise). Repeat this with
threshold values of 160, 128 and 96, where you PREVIOUSLY alter the line
colour to red, green and blue respectively.

STEP 5: Select the ‘Vector Graphic’ menu. You will find four superimposed
variants of the ‘S’ in different colours. Now you can study the effect of the
different threshold value settings on the resulting shape. Choose a large mag-
nification for this. Look above all at the two end-points of the letter and
the problems of recognising corners that occur there. Take another look in
the tracer menu, perhaps, at the corresponding portions of the original pic-
ture: The ‘dirty’ corners are already discernible there. By picking a suitable
threshold value one can overcome this inaccuracy (locally) and thus improve
the recognition of the corners.

RESULT: You have vectorised a shape scanned as a halftone picture with dif-
ferent threshold values, and from the results have experienced visually the sig-
nificance of these settings. You can extend this exercise further yourself by ex-
perimenting with further tone values that you pick from the picture at critical
points.

EXERCISE: Trace vectorial freestanding shapes
TASK: In this exercise you will learn how the tracer can create a vectorial mask
or a vectorial freestanding shape in any desired part of a picture. As compared to



a real task the exercise is simplified since the colour picture (created by you
from a vector graphic) does not incorporate noise and the shape itself already
stands on a white background (free). In essence the principal procedure is to be
demonstrated and the quite complex problem of positioning fill patterns is to be
explained.

STEP 1: In the ‘Vector Graphic’ menu import the ‘COMICI.HTV’ object
and position it on the work surface. Now select the object.

STEP 2: Under ‘File’ select the ‘Print’ menu entry. An ‘Output Settings’
dialogue appears. Click on the field next to ‘Driver’ and select ‘TIFF
GrayBlock (File *.TIH)’ in the following dialogue. Set a resolution of 127 or
150 dpi and activate the field: ‘Adjust: To Graphic’. If you now click on
‘Print’ you can create a halftone picture file with a name of your choice.

STEP 3: Go into the ‘Vectorisation’ menu. Import the colour picture that
you created earlier.

STEP 4: Set the lower and the upper threshold values as 0 in all colour areas.
(TIP: Pick the white colour from the background of the picture). In the ‘Area
Attributes’ sub menu first choose black as the fill colour and in the ‘Line
Attributes’ sub menu the ‘Transparent’ option. Now start the tracer in Bézier
mode.

STEP 5: Go into the ‘Vector Graphic’ menu. Select the object you have just
generated and dissolve the group. Throw the internal portions (at the eyes
and at the elbow) where the tracer has only found white into the trashcan, so
that only one path object remains. This object consists of a frame around the
whole picture and the outline of the figure. This appears as a black area with
the figure left clear and transparent (if not, you must use the Vector Path
Editor to reverse the rotation direction of the outer path).

STEP 6: Select the object and go into the Vector Path Editor. You will clearly
recognised both parts of the graphic: The surround frame and the outline of
the figure. Select the scissors icon (‘Cut open paths’) and cut through the
middle of all surround lines of the rectangle. Now change over to the ‘Edit
Vector Path’ tool. Also switch on ‘Snap to curve control points’. Next, move
the path points at each cut (simple with snap on!) to the nearest corner so that
finally all that remains are superimposed points at the four corners, but no
line portions.



STEP 7: Return to the Vector Graphic Editor. Now the figure will appear
black on a transparent background, as if cut out with scissors (‘free’). Select
the object and in the ‘Area Attributes’ sub menu select the just-vectorised
picture as a fill pattern (switch on ‘Rel” and switch off ‘Fix”). Now the figure
portion of the picture will appear correctly positioned inside the path. The
whole object can now also be moved and scaled without losing the fixed
relationship between path and fill pattern position or size.

RESULT: You have produced a vectorial freestanding shape or a vectorial pic-
ture mask with the aid of the tracer on a simple example and at the same time
created a freestanding (masked) picture object, and with this achieved a quite
complex lithographic task. In real life the task is rendered more difficult due to
noisy pictures, unsharpness and more complex backgrounds. By fixing the ob-
ject frame to invisible corner- points (reduced picture frame) we achieved exact
positioning of the fill pattern relative to the outline shape. Through suitable se-
lection of the fill pattern attributes this arrangement remains stable during move-
ment and scaling.

Tracing Manual Sketches
No computer and no software, least of all input tools such as the mouse or digi-
tising tablet, can replace working with pencil and brush on paper during the
creative design phase. Thus the question often arises: How do I get my design
sketch into the computer? Does this graphic have to be ‘rebuilt’ completely in
the computer, or can this process be automated at least in part? In many cases
scanning in the drawing followed by its vectorisation can help here. But you
should note a number points: The best vectorisation occurs with unambiguously
recognisable colour areas. Originals with clear, opaque colours are best suited
for subsequent Vectorising. Glazed colours produce many intermediate steps
(layer on layer) or transitions and graduations (wet in wet) that is much more
difficult to convert. The same applies to areas covered with coloured pencils or
crayons, where often ‘rough’ surfaces with a pronounced material structure (pa-
per structure etc.) produce white gaps in the applied colour that the tracer finds
hard to recognise as a connected colour area. Interesting possibilities arise when
one uses the fill pattern functions of DA’s VECTOR: The scanned-in sketch
then serves not only as an original for the shapes to be generated in the compu-
ter, but the scanned colour surfaces can themselves be used as fill patterns: In
this way one can achieve the characteristic style of handwork’ in a computer-
generated graphic. The bundled fill pattern library contains a simple example of
this: The ‘STRUCTO04.TIP’ fill pattern was achieved by scanning a colour area
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