Technology Special

Here’s a unique program from SVY3ORA to permit hams to easily draw
schematics and other diagrams and then exchange them over the air in
virtually any transmission mode.

Schematix

BY KONSTANTINOS GIANNOPOLOUS,* SV3ORA

situations where | need to draw my designed schemat-
ics. In fact, at the time | develop my circuits, | draw
them block-by-block and then | test each one. If a block fails,
| discard it; if it works satisfactorily, | keep it and move ahead.

Schematix is a program | have developed to help me in this
aspect of the ham radio hobby?. | could use freely available
CAD (computer-aided design) programs, but most of them,
while quite capable, are also quite complexto learn. My inten-
tion was to produce software that would be straightforward
to use, even for a child with basic electronics knowledge. |
mostly thought about older hams, though, who quite often
find it very difficult to learn how to use a complex CAD pro-
gram. Complexity is a disadvantage if you want to do a sim-
ple thing.

When the basic drawing part of the program had been writ-
ten, I thought it would be nice if one could use this program
to send his schematics to his ham friends through radio
around the world. So, a quite complex mechanism for being
able to do this simply was developed.

The “Schematix” software is intended for use by radio
amateurs to draw simple schematics, PCB layouts, and dia-
grams quickly and easily, and to efficiently send these to
other hams via Morse code, voice using a phonetic alpha-
bet, or any text mode.

Apartfrom drawing, there is a variety of ways in which these
schematics can be exported or imported. Schematix has
been designed with simplicity in mind, so anyone with basic
electronics knowledge can immediately use it, without much
effort or documentation reading.

Schematix is written in HTML and Javascript, which has
several advantages:

During my HF RF experiments, | usually find myself in

e |t can run live from a webpage, without any need to down-
load, or as an offline standalone application when down-
loaded to your computer.

e |t is multi-platform, meaning that it can run on any oper-
ating system (Windows, Linux, etc.) as long as there is a
Javascript-enabled browser installed (Firefox preferred).

e |t is widely open-source, since the code is immediately
available to anyone. Any distribution of the application auto-
matically distributes the source code, since it is the actual
source that is distributed, no binaries, no executables, no
installation to your PC.

* The application can be modified easily using a simple text

*svBora@qrp.gr
This article is adapted from a more detailed version on the
author’s website, <www.qrp.gr>

editor, without the need for special installed tools or compil-
ers on your computer.

Radio amateurs are encouraged to take the code, modify
it, and create something even more useful to the ham com-
munity. The way Schematix operates, is not limited to
schematics, so simple PCB drawings and diagrams can be
added.

Why Use Schematix?

There are not many ways one can send a schematic over
the air today, using the low bandwidth required on HF. The
most obvious way is to export the schematic generated by a
CAD program as an image and then use SSTV, digital SSTV,
radio-FAX or another image-based mode that allows for
image conversion to audio tones. Then transmit these audio
tones using your SSB, FM, or AM transceiver. While this is
OK, there are several problems with this approach:

* Unnecessary data is being transmitted, so data efficien-
cy is low. Using such modes, you transmit the same amount
of data (so it takes up the same amount of time), whether
you transmit a full-color or black & white image, or even a
blank image. There is no distinction between such things.

e A voice (SSB/AM/FM) transmitter is required (usually
expensive to buy or complex to build). CW or any other on/off
keying mode is just out of question.

* Bandwidth efficiency is low, since an SSB/AM/FM trans-
mitter is used and audio tones that occupy most of the band-
width are sometimes also used (SSTV).

* Data is very prone to errors, since analog tones are all
that is sent. Since they are of infinite state, a decoder can-
not distinguish between an error and the actual data.

e An error in one area of the schematic image requires a
request to retransmit the whole image, for the error to be
corrected.

* None of these modes are human-oriented; a computer is
always needed for sending and receiving schematics.

Most of these problems arise because animage is supposed
to be sent, which can be a picture of a schematic or any other
photo. Schematix restricts the type of data to be sent to let-
ters and numbers only; you cannot send an image with it.
Although the end result is an image, no actual image is sent.
There are also some rules about size and the way you draw
your schematic and label the components. However,
Schematix has significant advantages over other modes:

¢ A voice (SSB/AM/FM) transmitter is not required. Any
on/off keying mode, including CW, can be used. This allows
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Figure 1. The basic Schematix drawing screen. Commonly used schematic symbols are at the upper left, with options at
the upper right for accessing less common symbols. The lower part of the screen is the table in which your schematic

will be drawn.
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Figure 2. When you click on a component from the menu, it appears at the top
ofthe table. You then click your mouse over the cell where the component should
go and it will drop into place.

sending schematics over the air, using
cheap homebrew transceivers or pow-
erful, but cheap and power-efficient
switching-mode amplifiers (Class-E).

e Bandwidth efficiency can also be
high if CW, PSK, or similar modes are
used, since these modes occupy mini-
mum bandwidth.

e Data efficiency is high, as only
usable symbols are sent, not blank
spaces. Also, the fewer components
your schematic has, the less data is

sent. This is not limited by the total
schematic size, but only by the number
of components on it. Also, when you
use CW, the more common compo-
nents in the schematic are assigned to
shorter Morse code characters, so the
efficiency is maximized.

e Data is not so prone to errors,
because it is digital and it is presented
by finite states of audio tones, carrier-
switching or phase-shifting (depending
on which mode you use).

* Received errors can be easily detect-
ed, since they are presented in the
received schematic as blank compo-
nents, broken components, wrong com-
ponents, or duplicated components.

e An error in one area of the schemat-
ic does not require a request for retrans-
mission of the whole schematic, but just
the specific area where the error is.

e Errors can be corrected by the user
in some cases, without asking for re-
transmission, by looking at the received
schematic consistency. It is analogous
to (but not the same as) the Feld-Hell
mode, in which errors can be corrected
by the human brain, without the need
for retransmission.

¢ Finally, it is human-oriented. A com-
puter is not necessary for drawing,
sending, or receiving schematics. CW
or a phonetic alphabet can be easily
used, in combination with encoding/
decoding printout tables.

Basic Operation

To try Schematix, go to my website,
<www.qrp.gr>, click on the Schematix
link and select the option to test the pro-
gram online. Alternatively, you can
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Figure 3. The program has fixed cell

sizes and lead locations so that every-

thing lines up with components and
wires in adjacent boxes.

download the program to your PC,
unzip it, and run the file “index.html”
inside the program folder. This will open
up your browser and run the Schematix
application (Figure 1).

As the program loads, you will see the
symbols in the top frame clunk in. Once
it has fully loaded, you should see a
table of available symbols at the top of
the page, with the currently chosen
symbol displayed above it. There is also
an option for selecting different func-
tions. You will also notice a blank area
at the bottom of the page, which is
indexed by letters. This is where your
diagram will be drawn. If your browser
pops-up any messages related to
blocked content, you must choose to
allow this blocked content in order for
Schematix to run correctly.

Thefirstthing to do to draw a schemat-
ic is to select the symbol that you want
from the top table. Put the mouse point-
er over any of the symbols in the table
and click it (Figure 2). The symbol that’s
isolated above the table (currently
selected component) should change to

Figure 4. Schematix treats wires and

junctions like components. You select

and drop in segments of straight lines,

bent lines and different types of
junctions.

the symbol in the table that you have
clicked.

If it doesn’t work, try a few more times.
If you can’tmake it work, you might need
to enable Javascript. If it just absolute-
ly refuses to obey, you may need to
upgrade your browser.

Now that you have selected the sym-
bol you want, you can place it anywhere
in the drawing area below the table of
symbols. Put the mouse pointer where
you want the symbol to be placed and
click. The symbol should drop into that
spot.

The drawing area is a table. You can
place only one symbol in each cell of
the table. For convenience, the drawing
area is indexed into lines and columns
(A-Z), so that you know in which cell a
component is placed. The alignment of
the components in the table is auto-
matic and the size of the table cells is
fixed. You can’t place a symbol halfway
between one cell and another. This is
why, when you place a symbol, it seems
to magically line up with the other sym-
bols in the drawing (Figure 3).

To experiment, proceed to place
some resistors or capacitors or what-
everyou wantin your circuit. Now comes
the process of hooking them up. In other
programs, you just start drawing in wires.
In Schematix, you have to place the
wires as though they were symbols. In
the table of symbols, you will find straight
wires, elbows, tees, and one kind of
Cross.

To draw a straight wire that crosses
more than one cell, you have to place
a straight-line symbol in each cell.
When you want to turn a corner, you
select the appropriate elbow and place
it. If you need a tee, just select it and
place it. These wires connect the mid-
dle of the sides of the cells (Figure 4).
The component symbols are also
designed so they connect to the middle
of the sides of the cells, so the wires
and the components automatically line
up. This auto-alignment of components
is useful for older people with vision
problems, but it has also been proven
very quick and effective when drawing.

When you place a symbol that you
don’t want by mistake, you can erase it
by selecting the blank symbol in the
upper left corner of the table and click-
ing onto the symbol you don’t want.
Also, if you want to change a symbol to
a different one, just select the desired
symbol in the table and click on the pre-
vious one to replace it.

Additional symbols appear in row 4 of
the symbol table. To get the extra sym-
bols to appear in row 4, click on the
appropriate component type in the
“More components” table on the right.
For example, if you want to draw with
vacuum tubes, click on the “Tube” key-
word. Symbols for a diode, triode,
tetrode, and pentode will appear in row
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4. You can now select these symbols and place them just
as you would any other symbol.

The components labeled “LABEL” and “MARKER” are
used for two special functions. The “LABEL” is used for label-
ing your components (more on this later) and the “MARK-
ER” symbol is used twice between one or more components
you have previously drawn, to select them. Then copy/cut
and paste them in a different location. Please read the doc-
umentation inside the program, if you want to learn how to
use the MARKER symbol. This function is useful if you want
to copy, move or delete large areas within a schematic.

It is important to note that markers are not symbols that
must be exported or saved. They exist only to be used by
the copy/cut/paste functions and they disappear after these

functions have been correctly used. Please ensure there are
no markers left in your schematic prior to clicking “Utilities”
or any save function. You may erase a marker just as you
would any other component.

Hints on Schematic Drawing

Note that if your screen resolution is not very high, not all
lines or columns (A-Z) may appear in the drawing area. If
you draw small schematics, this may not be a problem, but
if you draw larger ones, it might be. If not all columns appear
in the drawing area, you can make them show by horizon-
tally resizing your browser window. If not all lines appear in
the drawing area, you can make them show by resizing the
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Figure 5. If your screen resolution is low, it's possible to increase the display area of the schematic table by dragging up
the boundary with the top menu area (which will then be smaller). Note the double arrow circled in red that appears
when you are changing a window boundary.
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Figure 6. After you’ve drawn your circuit and inserted the word “LABEL” next to each component, you then use the boxes
at the top of the UTILITIES screen to enter the value for each label. The boxes are identified by the location on the grid
of each LABEL that you've inserted.
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Figure 7. When the schematic is finished and you click on Export data, a window will appear that either shows you the
encoded data or highlights errors and tells you how to fix them.

bottom drawing area frame. Note that this will reduce the size
of the top symbols frame (Figure 5).

If you still can’t make all lines and columns appear, you can
zoom out your browser’s window view. In many browsers, a
quick way to zoom in/out is to hold down the left CTRL key
on the keyboard while simultaneously scrolling the middle
wheel of the mouse. If this can’t change the zoom level, you
can zoom in/out from the browser preferences. See your web
browser’s documentation on how to change the zoom level.

Controls

The controls area contains different functions which are use-
ful when drawing your schematic. | will only briefly describe
their operation here. For more extensive information, please
read the documentation inside Schematix.

The Left, Up, Right, and Down functions move the whole
schematic in these directions. Take care not to move the
schematic to positions exceeding the boundaries of the draw-
ing area, because you may lose drawn components. The
Copy, Cut, and Paste functions are used in conjunction with
the MARKER symbol explained above. The Clear function
deletes the whole schematic. The Save and Recall functions
constitute a simple way of temporarily saving your schemat-
ic (in a cookie) or recalling a previously saved one. You can
think of this as an “undo” function, but you have to manually
save your schematic when you want it. The List function
allows you to save or recall your schematic in a text list, which
is useful for saving it as a text file. The Display function sim-
ply displays your current schematic in a new window. Then
you can print-screen it or save itas an HTML file. The Charts
link leads you to useful tables and documents, which you can
use to draw/encode/decode schematics without the use of a
computer. For those of you who are interested in this capa-

bility, please read the documentation, where it is explained
more thoroughly. The Utilities function leads you to anoth-
er page, where you can enter components’ values, import/
export your schematics for exchanging them over the air,
and more.

For your convenience, there is a little help symbol “[?]” right
next to each function. If you click that, you are redirected to
the relevant section of the documentation that explains the
current function.

Labeling Components

Drawing a schematic in Schematix is a two-step process.
First, you complete the drawing of your full schematic, as
described above, and only then do you enter the components’
labels. You cannot enter labels as you draw your schemat-
ic, only when you fully complete its drawing. Also, you can-
not come back and edit a schematic once you have entered
component labels.

If you click the “LABEL” icon in the components table, you
should be able to place the word LABEL in the drawing area
next to the component you want. You must do this for each
component in your schematic that you want to label.

The actual labels (component values) will be added later
on, using the “UTILITIES” function. This function replaces the
LABEL words next to your components with the actual val-
ues that you will enter.

Utilities

After you have finished editing your schematic, click Save or
save it to a list, then click the UTILITIES function. This will
cause the symbols table to disappear and the utilities frame
to appear in the top frame. The schematic should still be in
the bottom frame.
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The most useful functions on the Utilities page are: Import
data, Export data, Display, Generate html, and compo-
nent labeling, which is described below.

The labels (componentvalues) are entered in the form fields
provided in the top utilities frame (Figure 6). Again, labels
may be assigned to components only after completion of a
schematic drawing and before using the “Generate html,”
“Display,” or “Export data” functions.

Schematix restricts the way in which labels are entered in
the form fields. This is done for compatibility with the “Export

data” function. The rules are simple, but must be followed.
Labels must be:

* Greater than 2 and no more than 6 characters; or if they
are only two characters, at least one of them must be a digit.
* Single character labels or empty labels are not allowed.

e Special characters (such as “+”) are not allowed; only let-
ters or numbers without spaces between them.

Also, to be compatible with the Export data function, labels

Import datar2l | Clear formi2) | Go to start

Paste the data into this box, then click "Import data".
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Figure 8. The schematic recreated at the receiving end, after pasting the received text into the box at the top of the
screen and clicking on Import data.
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Figure 9. Here is a schematic diagram drawn using Schematix that will be transmitted using various modes and speeds
in order to compare results.
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Figure 10. The circuit in Figure 9 encoded to text using the author’s DataText
program. It generates more than 75,000 characters and would take hours to
days to transmit if sent with CW.

Paswaord

with decimal values are automatically
converted to non-decimal values. For
example 4.7K is automatically convert-
ed to 4k7. So keep these things in mind
when assigning label values, but do not
worry too much, because the program
automatically warns you of any errors,
and allows you to correct them.

The number of label input fields, which
are displayed for you to enter data, is
automatically adjusted to match the
number of LABEL images in your
schematic. Before each label input field,
its line and column letters are displayed,
so that you know which label in the
schematic you are editing. For example,

a letter pair “fm” before a label input field
would place the text you type into that
input field in the cell at the junction of line
“F” and column “M” in the lower table.

For your convenience, note that the
schematic is scanned for LABEL sym-
bols, starting at the top left of each line
and proceeding to the right. When it
gets to the right margin it moves down
and doesthe nextline of symbols. Thus,
the order of the label input fields follows
this pattern.

Display Labeled Schematic
The Display function displays your
schematic, including your labels, in a
new window, to check if everything is
OK, before exporting it.

Generate HTML (Including
Labels)

The Generate HTML function gener-
ates HTML code for your schematic,
including its labels. It can be used as an
alternative method to save your sche-
matics, but your saved schematics
must be inside the Schematix folder in
HTML form.

Exporting Schematics (Export
Data Function)

The Export data function is used to
export a schematic and its labels in a

WM ) e i e ) =N 1em
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Figure 11. Here, the same circuit has been encoded using the Schematix program and has only 750 characters, making it
much more practical to transmit over the air. In this screen shot, the data is being sent via 25 word-per-minute CW and
would take a little over 5 minutes to transmit.
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form that is efficient for sending this
schematic over the air to other hams.
With the schematic displayed in the bot-
tom frame and all its labels filled in on
the form fields in the top frame, click
Export data to export the schematic
(Figure 7). If there is an error in the
labels, a pop-up window will be dis-
played, telling you where the erroris and
how to correct it. If there are no label
errors, a new window will open, con-
taining the exported data text. (This is
text, not a diagram.)

Select all text in that window and copy
it. Then paste the copied textinside your
favorite sending program, to send it
over the air, using your favorite mode.
Figure 7 shows the Utilities page with
the form filled in, and the popup window
with the code generated, after clicking
the Export data function.

Importing Schematics (Import
Data Function)

The Import data function is used to
import a schematic and its labels, that
has previously been transmitted to you
over the air by another ham.

By clicking Import data (Figure 8), a
text box is displayed in the top frame.
Copy the text you have received from
your favorite receiving program and
paste it into this text box. Then click
Import data on that page. The import-
ed schematic will appear in the bottom
frame.

You can repeat this process as many
times as you like, by clearing the text
box using the Clear form link and past-
ing your data text into the box again.
Figure 8 shows the Import page and
some data that has been pastedinto the
form. This data “reveals” the schemat-
ic at the bottom frame when the Import
data link is clicked.

Error Detection and Correction

In Schematix, some form of error detec-
tion—and in some cases, correction —
can be performed without data retrans-
mission or additional data overhead.
Humans can be used to correct the data
to some extent. Error detection is done
automatically, as well as by humans.
The error detection is partially due to
the rules of component labeling. Addi-
tionally, it depends on the available
componentsinthe Schematixlibrary, as
well as schematic inconsistency that
can only be noticed by the user. | will
use some examples below to illustrate.

If a word is less than four characters
long, the program knows an error has
occurred, but it does not know if the
error is in the part of the word that refers
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Figure 12. Sending the same data using BPSK-31 (with only a tiny bit more

bandwidth) reduces transmission time to just over 2-1/2 minutes. Using BPSK-

63 cuts the transmit time to less than a minute and a half, while still using
minimal bandwidth.

to the position of the component or the
part that refers to the component/label,
so the symbol is ignored. These errors
are shown as blank blocks in the
schematic and in some cases they can
be spotted by the user when looking at
the overall schematic for inconsisten-
cies (e.g., blank blocks where they
shouldn’t exist).

Insome cases, the user can guess the
component behind the error and correct
it without asking for a resend. For exam-
ple, if a continuous straight wire is bro-
ken at some point, the user can easily
guess that this point should be a wire
connected to the rest of the wire.
Another example may be a label with a
value of “1k” and no nearby component.
I's reasonable to assume that a resis-
tor should be somewhere nearby, and
that the blank cell is where it should be.

In another example, when the first two
characters of a word appear to contain
at least a number, the program knows
an error has occurred and the current
component/label is ignored. This error
is also shown as a blank space in the
schematic and it is again up to the user
to spot and correct it.

Let us now consider an example in
which a word that has been received, is
four or more characters long and its first
two characters do not contain numbers.
Based on the Schematix labeling rules,
the word consistency is correct. In this
case, thefirsttwo letters of the word rep-
resent the line and the column of the
component/label in the table and the

remaining characters represent either
the component or the label value.
However, there is no way to check
whether an error has occurred in the
actual component types or label values.
Despite this, there are two things that
can be done to spot an error.

One is by the user doing manual error
checking/correcting, by looking at the
overall schematic for inconsistencies,
as described above. The other is done
automatically by the program and it
refers to the special case in which a
component is received which does not
exist in the Schematix library. In this
case, it is certain that an error has been
received and the missing component is
shown in the table as a broken image.

Another example is if, due to an error
in location data, two components are
placed in the same cell. The program
will put them both there, leaving it up to
the user to try to correct, the error. In
some cases, by looking at the schemat-
ic, the user might be able to decide
which of the two components better
matches the current cell. (You will also
need to figure out where the other com-
ponent belongs, but there’s a good
chance that cell will be blank. — ed.)

Keep in mind that error detectionis dif-
ferent from error correction. In the cur-
rent version of Schematix, there is no
automatic data error correction imple-
mented. This has been done on pur-
pose, to minimize the data that has to
be transferred over the air. However, as
noted above, there may be cases in
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Figure 13. Using 50-baud RTTY to send the schematic would take 2 minutes and 21 seconds.

which you might be able to correct an
error by simply looking at the schemat-
ic for inconsistencies.

In case the user (or the program)
spots an error in an imported schemat-
ic that cannot be corrected by either of
them, you can ask for retransmission of
data from your ham friend. However,
you do not need to ask for retransmis-
sion of the full schematic. Due to the
way Schematix is made, you can
instead request retransmission of data
for specific cells. Justlet your ham friend
know which cells you have not received
correctly (line and column letter of the
cell on the grid), in order to retransmit
them to you.

Drawing and Exchanging
Schematics Without a
Computer

There may be various reasons why one
may not have a computer available. For
example, some might consider the cost,
although this is not a big issue for com-
puters today, as nearly everyone
already has one. Another reason may
be the extra weight and size, but more
importantly the power requirements, if
one has to carry acomputer along when
operating outdoors. While a simple
homemade transceiver might draw a
few tens or hundreds of milliwatts, a lap-
top would draw a few watts. Another
reason may be the need for weather-

proof equipment, and a computer usu-
ally isn’t.

Schematix allows drawing, sending
and receiving schematics, PCBs and
diagrams even without the help of a
computer, asithas been designedto be
human-oriented. This is a unique fea-

ture that is possible because of the
design of the drawing and the exchang-
ing mechanisms. Although drawing and
exchanging schematics without a com-
puter is more time-consuming, it can be
done with a little patience. Note that you
can only use CW or phonetic alphabet
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Figure 14. Sending the schematic as an image using slow-scan TV is problem-
atic. In the B/W8 mode shown here, transmission time is only 8 seconds, but the
resolution is very low and the image is severely cropped.
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modes, if you do not have a computer
with you, since these are the only
human-oriented operating modes. If
you are interested in this nice feature,
please read the details in the Schematix
documentation.

A Note About Using Schematix
On-Air

Schematix is intended for use by radio
amateurs to efficiently send their previ-
ously drawn schematics to other hams
via Morse code or any other mode. The
text that is being sent over the air is
encoded, but not encrypted. This is an
important distinction.

An operator may listen to the CW
stream and write down the decoded let-
ters, but they will mean nothing to him,
so they may appear to be encrypted. But
this is not the case. Unless the operator
knows how to interpret this data to
have meaning for him (i.e., translated
to a schematic), he does not know
whether this data is encrypted or
encoded. However, by just looking at
the data, he may notice that some of it
makes sense (for example 2n2222).
This is a way to notice that this data is
Schematix data.

However, to be compliant with FCC
rules? and “just in case,” | would advise
you to include some text at the beginning
or/and the end of your transmissions
along the lines of “the data can be decod-
ed using Schematix” or even including a
link to my website, <www.qrp.gr>. This
will also help new hams to correctly iden-
tify and decode this data.

Comparison to Other

Programs/Modes

The easiest way to see why using
Schematix may be superior when send-
ing schematics over the air is to con-
sider an example and compare it with
other modes/programs. Let’s consider
a schematic that has been drawn using
the Schematix editor (Figure 9).

This schematic has been exported as
an image, using the print screen button
and pasting into Paint, then saving as a
low-quality JPG file. The size of the
image file is 53 Kb.

If this file was to be encoded to text
(Figure 10) and then sent using the
DataText program | have developed
(available on my website), 75093 char-
acters would have to be sent on the air.
It would probably take hours or even
days to send this via CW and even the
slightest error would make the data cor-
rupt, so that retransmission would be
needed.

However, if Schematix is used (Figure
11), the number of characters is

reduced to about 750, including the
spaces between words. An error any-
where in the characters would result in
corruption of a specific part of the
schematic, not the whole schematic.
Sending the 750 characters at 25 wpm
CW would take about 5 minutes and 18

seconds. Of course, the time will vary
based on your sending speed.

If we send the same data using
BPSK-31 (Figure 12), without sacrific-
ing any bandwidth compared to CW, it
will take 2 minutes and 37 seconds.
Using BPSK-63, again without sacri-
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ficing any bandwidth compared to CW, will take 1 minute and
19 seconds.

If we sacrifice the bandwidth a bit and use RTTY-50 (Figure
13), the same number of characters can be send in about 2
minutes and 21 seconds. Again, time relates to the speed of
sending, so if using RTTY-75, this can be even faster.

Comparing Schematixto SSTV is alsointeresting. Of course,
| have not tested all the SSTV modes, but | have chosen
between the extreme ends, the fastest but lower-resolution
mode (B/W8), a commonly used one (Martin1) and the slow-
est but higher-resolution FD290.

Using B/W8 to send the same image (Figure 14) would take
only 8 seconds, but the resolution is only 160x120 and
the image is severely cropped. Trying to scale the image
down to 160x120 results in severe loss of schematic
information.

Using Martin1 to send the image (Figure 15) would take
1 minute and 54 seconds, but the resolution is only 320x256
and the image is still cropped. Trying to scale the image
down to 320x256 again results in loss of the schematic
information.

Using PD290 to send the same image (Figure 16) would
take 4 minutes and 50 seconds, and the 800x616 resolution
is still not adequate to fit in the whole image without scaling,
so the image is cropped again. Trying to scale the image
down to 800x616 results in an image that is distorted, but the
schematic information can be distinguished. However, given
the noise on reception, which directly affects the received
image quality, all the image information might not be able to
be recovered.

Comparing Schematix to Wefax (most commonly used for
sending weather faxes) is interesting as well. Using
WEFAX576, the same image has been sent in 6 minutes
and 24 seconds. This is a relatively broad signal and is still
susceptible to corruption from noise, QRM, or changes in
propagation.

To summarize, the same schematic has been sent in dif-
ferent ways with the following results (listing mode, trans-
mission time and notes):

» Datatext: Days, very bandwidth efficient (CW/PSK), not
tolerant of errors, not practical.

¢ Schematix via CW 25 wpm: 5:18, very bandwidth efficient,
quite tolerant of errors.

“Schematix is intended to add a new feature
that had been missing from the radio amateur
community until now.”

e Schematix via BPSK31: 2:37, very bandwidth efficient,
quite tolerant of errors.

e Schematix via BPSK63: 1:19, very bandwidth efficient,
quite tolerant of errors.

e Schematix via RTTY-50: 2:21, bandwidth efficient, quite
tolerant of errors.

* SSTV B/W8: 8 sec, bandwidth inefficient, cropped image,
not practical, not very tolerant of errors.

*SSTV Martini: 1:54, bandwidth inefficient, cropped image,
not practical, not very tolerant of errors.

* SSTV PD290: 4:50, bandwidth inefficient, cropped image,
short of OK when scaling, not very tolerant of errors.

* WEFAX576: 6:24, bandwidth inefficient, not very tolerant
of errors.

Conclusions

This idea is something never tried before, as far as | am
aware, at least not in this way. In that sense, | would greatly
appreciate your comments, positive or negative, so as to
improve the program and make it more usable.

Apart from the documentation and the current article, a
short video has been created at <http://users.sch.gr/
giannopk/Schematix.mp4> where the basic operation of the
program is demonstrated.

| would love to see hams use the program on air and com-
ment to me. | would encourage you to try it with members of
your local clubs as well. Either way, Schematix is intended
to add a new feature that had been missing from the radio
amateur community until now.

Notes:

1. Schematix has been developed by the author, based on
a previous program written by Jim Osburn, WDOEYB.

2. FCC rules restrict transmission of messages “in codes
and ciphers intended to obscure the meaning thereof...”
[§97.113(a)(3)]. Since there is no intention to obscure the
meaning of the data, this restriction does not apply in this
case. However, it is advisable to include some plain text as
the author suggests, in order to remove any doubts. — ed.

48 ¢« cQ e December 2017

Visit Our Web Site



