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1 Oveview

Wavemaker is a program designed to help with the productfarustom (‘User’) wave-
forms for the SyscompwWGM-101 waveform generator.

The program’s main feature is a drawing window, in which theuse can be used to
draw a waveform shape onto a canvas. The drawing can be edgitddhe result saved into
a data file compatible with the requirements of the WGM-101.

Although waveforms can be drawn directly by hand, the maimppse of the program
is to allow them to be traced from a scanned picture, which foagxample be obtained
from a printed or hand-drawn source.

The WGM-101 expects waveform data as a set of 256 samplesyadaeh representing
a voltage level and each in the range 0—255 where O representeak positive voltage,
and 255 represents the peak negative voltage. The full seé®ksamples describes one
cycle of the waveform. In normal use of the program, the stefie followed are:

1. Prepare the background picture of the waveform, usingremasoftware and/or an
image editor.

2. Run wavemaker, and load the picture.

3. Adjust the horizontal axis marker to span one full cycletaf waveform in the pic-
ture.

4. Use the mouse to draw a trace line over the waveform. Tlsesezbom feature to
make this process easier, and sections of the line can bedeaasl redrawn until
they’re right.

5. Select the ‘See Result’ mode, which superimposes a h&togike display of the
sample values calculated from the trace line.

6. If desired, drag individual sample lines vertically teah up the waveform. This can
be particularly useful if there are vertical edges.

7. Save the result to a data file, which may then be loaded ligt®tGM-101.

2 Preparingthe Background Picture

Note: If you only want to draw a waveform in freehand styleuyan omit this step.

The picture needs to be in a file format that the program cadlbaAssuming that the
original picture is on paper, the first step is to scan it. Thettrad will obviously depend on
your operating system and what scanner software you hatvéhéduvesult will be an image
file of some sort.

It's then usually a good idea to use an image editor progractetan up the result. You
can use something like PhotoShop if you have it. | use The &Gimpich is free and has
all the needed functionality. It's available in versions finux, Mac and Windows.

It's not critical, but a usefulimage size is one in which aleyaf the waveform occupies
500 pixels or so horizontally. You should crop the image tw&a small margin around
the waveform — large margins will cost memory and speed at hapm levels. The left
and right margins should each be at least 10% of the width efayale of the waveform,
to allow the adjustments described in Section 8.1. More @ does no harm, but is not
necessary.

When you save the result, PPM, PGM or GIF formats will workyau could use JPEG
or a pixmap if you have the Tk ‘Img’ package installed. It'sifomaking sure that the
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image size is less than your screen size — if it’s larger,riklyiou’ll find it inconvenient to
work with.

2.1 Working Without a Background Picture

If you don't use a background picture, you'll find that thewlinag area available to you is
restricted by the window size. Or to put it another way, th®lkbars won’t let you move
outside that area.

If that’s a problem, just use an image editor to prepare a dymicture which is an
all-white image of the size you'd like to work with. Load thed the background picture,
and it will give you the space you need.

3 Running the Program

Under Linux, run the program with

cd wherever-you-saved-t he-program
wi sh wavenaker .t cl

On other platforms, do whatever you have to do to runwaeemaker . tcl Tcl/Tk
script. (Anyone want to help me out here?)

When the program starts up, select ‘Load Picture’ from the Fienu, and use the file
dialog box to open the file containing the background pictdree picture will appear in
the drawing window, together with the horizontal axis markéhe horizontal axis marker
is a magenta line with a circle at each end.

4 Adjusting the Horizontal AxisMarker

When the program starts up, it will be in ‘Adjust Axis’ modes gou will see from the
radiobuttons at the bottom of the window. In this mode, thsau(when the mouse is over
the drawing area) is a small dot. What you need to do is to draghds of the axis marker
so that the marker spans exactly one cycle of the waveforimedackground picture.

To drag an end of the marker, position the mouse on the rimeo€dinresponding circle,
and drag that. The end of the axis line (in the middle of thelejrshould be positioned on
the waveform.

The vertical offset of the marker doesn’t matter, so you davose any convenient point
on the waveform to mark the cycle. The marker is not consticito be horizontal, and
you can use this to compensate if the scanned image is netgmiarely oriented. When
sample values are calculated, the calculation uses thiealetlistance between the trace
and the axis marker at each point.

The Options menu has an entry which lets you change the cofdbe axis marker if
you wish.

5 Tracing the Waveform

To begin tracing the waveform, select ‘Draw’ mode using thdiobutton at the bottom of
the window. The cursor will change to a pencil, and you can nee/the mouse to draw a
line on the screen following the waveform shape. The lineedand past the ends of the
axis marker, but only the part within those limits will be dse

Accurate drawing with a mouse is not easy, and you’'ll propalant to use the Zoom
menu to magnify the picture. Zoom levels provided are 1, 2pd & Use whichever you
find suits you best. Note too that Section 7.2 describes hawodm in onto a specific point
in the drawing.



By default, lines you draw will be in red and will be one pixatl&. The Options menu
lets you adjust both colour and width. At high zoom levels,aften a good idea to increase
the width.

You don't have to trace the whole waveform cycle in one draygtioke. Use as many
strokes as you like, and you can draw them from left to rigtft@m right to left. The only
thing that doesn’t make sense is to have strokes that doalsle dn themselves horizon-
tally. If you do draw such a stroke, the program will autoroally edit it when you release
the mouse, to remove the overlap. If you don't like the resudti can erase that part of the
trace and try again.

The strokes you draw don’t have to cover the whole of the wawef because the
program will fill any gaps using linear interpolation. So dyr waveform has straight-line
segments (vertical, horizontal or sloping), just leaveriloait and the program will generate
them for you. As an example, if you want to create a sawtootyefeam, all you need to
draw is one very short line at the peak.

Drawing strokes are allowed to overlap each other. Wherg dloe the program will
take an average for the sample value.

6 Editingthe Trace

It's hard to trace a waveform accurately in one attempt, soetb an ‘Erase’ drawing mode,
selected by the radiobutton at the bottom of the window. isitihode, the cursor changes
to a vertical arrow.

To erase a section of the trace, position the mouse at onef éimel gection to be erased,
and drag horizontally to the other end of the section. Whanpress the mouse, a vertical
line appears on the canvas as a marker. As you drag, a secdiwaiiéne follows the
mouse. When you release the mouse, whatever is betweendsenill be erased.

There’s no ‘Undo’ functionality, so if you accidentally e&too much you have to
redraw it. For a program as simple as this, | didn’t think théigy to undo actions was
worth the effort. If you think otherwise, let me know why iesproblem and I'll see what |
can do.

7 Short Cuts

7.1 Mode Switching

When tidying up a trace, you'll probably be switching fregtlg between the Draw and
Erase modes. For convenience, there are a couple of sheticctgduce the mouse travel:

e If you click the middle mouse button anywhere within the dirayvarea, the drawing
mode will toggle between Draw and Erase. If the mode was omlesobther modes
(Adjust Axis or See Result), Draw mode will be selected. Isecgour mouse doesn’t
have a middle button, holding down the shift key while cligkin the drawing area
will have the same effect.

e If you right-click anywhere in the drawing area, you'll gepapup menu allowing
you to select any drawing mode. This menu duplicates thetiftmof the radiobut-
tons. In case your mouse doesn’t have a right button, holdawvgn the control key
while clicking in the drawing area will have the same effect.

7.2 Zooming

When you alter the zoom factor from the Zoom menu, the progras to keep the point
at the centre of the screen in the same place after the zooyoul$tart at zoom factor 1



(say) and switch to zoom 8, this means you’ll probably havectoll around afterwards to
find the detail you were looking for.

An alternative method is to right-click (or control-clickd get the popup menu de-
scribed above. The Zoom menu is repeated as a sub-menu iroplg pand when you
select a new zoom factor from it the original point where ybtcked the mouse will then
be centred in the screen. This is a much easier way to dispéagidtail you wanted to see.

8 Viewing and Trimming the Result

After tracing the waveform, select the ‘See Result’ drawimgde. This overlays the wave-
form with a histogram (in blue by default, but you can selediféerent colour from the
Options menu). In this mode, the cursor changes to a smalscibhe histogram has 256
segments and indicates the sample values calculated f@tnatte. If your waveform has
sharp edges or other detail features, you can now clean thpehy wiragging individual
samples up and down on the screen. You will almost certairgtwo select a highish
zoom factor for this — otherwise the sample lines will be tow# to work with. The Op-
tions menu also has an entry for adjusting the thicknessedfigstogram lines. The selected
thickness applies to the horizontal sample lines only — #réical lines joining them are
always one pixel wide.

After displaying the histogram, you can still go back and ¢laé trace or adjust the
axis. However, after making any such changes the histogrilmeed to be regenerated,
which will lose any tweaks you may have made to it. So the ddfjest of individual
samples does need to be the last task before saving the file.

At the bottom right of the window is a ‘Hide Picture’ button igh does what it says.
The button may be useful at this stage, in order to see a cleiame of the histogram.

8.1 TheCycle Transition

You'll probably want to make sure that the end of the cycle esa& smooth transition to
the start of the next cycle. For this, turn on the ‘Extend bfisam’ item in the Options
menu. This extends the histogram display by 20 samples htexat At the start, the 20
samples are copied from the end of the waveform, and at théhenektra 20 samples are
copied from the start. Thus, you can view the transition titeziend. If it isn’t smooth,
you can drag individual samples to adjust it or, probablyeragou can go back and edit
the trace line until the transition is acceptable. If yougoéng to edit the trace, be sure to
do it before any edge cleanup. Otherwise, you'll lose theeedganup when the histogram
is regenerated after the trace edit.

8.2 Edges

The very last task before saving the file is to clean up anypskdges that you may want
in the waveform. It's easier to do this by dragging indivilsamples than by editing the
trace line.

9 Controalling the Clutter

By the time you get to the final stage of cleaning up the histogryou’ll find that it's
difficult to focus on the superimposed images of the backagglquicture, the trace strokes
you've drawn, and the histogram itself. They are, afteralllcompeting within the same
screen space.

The program tries to help in three ways:



e Whenever you select the ‘Draw’ or ‘See Result’ drawing modhas trace or the
histogram respectively will be brought to the foregroundelthis when you want to
concentrate on one or the other.

e The Options menu lets you adjust line colours and thickreesHais gives you a way
of emphasizing what you currently want to examine, and gliogj contrast against
other components of the display.

e The ‘Hide Picture’ button lets you suppress the backgrouotlige when you want
to concentrate on the other items.

10 Saving the Result

When the histogram is to your liking, it's time to write thetddile. The ‘Save Data’ entry
in the File menu will bring up a dialog box to allow you to nanhe file, and the save is
then done without further effort.

There is, however, one option you will probably want to cdesibefore saving. The
File menu also contains a checkable item labelled ‘Remove®DSave’, which affects the
way your data file will be written.

If you save the data without checking the menu item, the wavefwill be scaled so
that it uses the full range of sample values (0-255). If theef@m is asymmetric, that
will generally imply that it has a constant DC offset to soméeat. If you would like to
remove the DC offset, select the menu item before saving.avkeage level of the saved
waveform will then be 0V. It won't use the full range of sampkdues, but it will use as
wide a range as possible.

11 Help Menu

If you're reading this, then either you've figured out the pletiend or you've otherwise
found and opened theanual . pdf file, because that file is what you're reading now.

There are two items in the Help menu. The first is the commadsiday the manual,
and the second just tells you the version number of the progTdne version number item
doesn’t have any action associated with it, which is whyggsmanently greyed out.

If the help menu gave you a strange error message, then Beras detail on what was
supposed to happen.

When the wavemaker program starts up, it looks in the dirgatontaining the script
wavenaker . t cl , and expects to find this PDF manual as therfidmual . pdf . If it
doesn’t find the file, the entry in the Help menu will bring upialdg box explaining that
the file couldn’t be found.

If the file is found, then the entry in the Help menu is suppdsexpen and display the
manual using whatever application is appropriate for therafing system under which the
program is being run. The method of opening the file varieseddmg on your operating
system:

Linux or Mac: The program looks for the presence of a suitable applicaticthe system,
using a hard-coded list of possibilities. The first one onlisiethat it finds to be
present on the system will be used. If none of the applicatamnthe list is present,
the menu item will bring up a dialog box explaining that an laggtion couldn’t be
found.

Windows. The program uses the supplied ShelExec.exe applicationd@fsuitable PDF
viewer.

SWell, it was hardly rocket science. . .



Other: If the program didn’t recognize your operating system as ohthe above, the
Help menu will display a message to that effect.

If you got an error message when you tried the Help menu, thegsp let me know. It
would get a high priority on the bug list.

12 Bugs
12.1 Errors

Well, there aren’t any, of course. But if you think you've falione, please do email me,
describing the problem and quoting the program version rerr(given as the last item in
the Help menu):

john@sj f.denmon. co. uk

If you ask nicely, I'll see what | can do. ..

12.2 Omissions

| decided not to implement the following potential featuréisyou think they should be
done, I'm open to discussion. ...

e There’s no ‘Undo’ feature. Once you've made an edit, you aaly back it out by
using the erase/draw cycle. Since it takes only about fivaitasito do a complete
waveform, | haven't seen this as a problem.

e There’s no way to save an editing session and return to it [@tes reason is the same
as above: editing sessions just don't take long enough terekfeature necessary.



