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Introduction:

Overview

a

Mo

QO0-100 is in very successful operation. It covers almost half of the earth's surface and thanks

to its very stable propagation conditions it offers excellent radio communication and this 24h
a day and 7 days a week. So far it has been used mainly in CVEIBISRBATV. To stimulate

the use of other digital modes, DJI ABR has d

software.

The multimedia higtspeed modem is used for fast digital data transmission in a max. 2.7

kHz wide SSB channel. It was developed prifgefor the QG100 satellite, but can also be

used on other bands. Which data can be transferred?

A Il mages (automatic scaling in several quality
A Text files

A HTML (web) pages

A Binary files or any file

A Speech digitized with two selectable codecs

the opmode RTTY is also supported.

Transfer Speed

When using an amateur radio transceiver: up to 6000 bit/ s
When using SDR solutions (SDR console): up to 7200 bit/ s

Detailed information can be found in the Amsat Journ&@RQ or on the Internet (see links

in the sidebar)
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Quote Amsat:

* Not stronger than the Beacon

* No FM mode

* Nomodulation exceeding max. 2700 Hz BW

* No digital FM modes like C4FM, DSTAR...

* No transmission below the Lower Beacon

* No transmission above the Upper Beacon

* Excessive signals might trigger LEILA warnings
*Full - Duplex operation is mandatory

* Remote operation over Internet is undesirable
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HS-Modem Implementation

There are two limit values to be observed, which are prescribed for operation abd@® Q0O
the maximum bandwidth is 2.7kHz and the maximum signal must not exceed the beacon
level. These two values result in a window for the maximum achievable transnsise&nh

of digital data.

According to Shannchlartley's law, the bandwidth determines the maximum number of
symbols per unit of time. Shannon does not initially define how many bits are packed into a
symbol.

Since the symbol rate has this physical linmtorder to increase the transmission speed, we

have to increase the number of bits/symbol. There are many ways to do this. Using phase
modulation, for example, you can change the phase more or less. Each phase position then
corresponds to one bit. At thimintthe secondQ@ 00 rul e fino signal str
beacono kicks in. This rule specifies basica
the points in the constellation diagram bein

If too many phase states arged, it will eventually become impossible for the receiver to
reliably distinguish individual symbols as noise increases (Figca

Since practically no interference, but only Additive White Gaussian Noise (AWGN)
influences the signal when transmittimig QO-100, the following formula applies to the
maximum bit rate:

max. bit rate [bps] = B * log(1+S/N) / log(2),

with B=bandwidth and S/N=signal to noise ratio. We use a maximum permissible bandwidth
of 2700 Hz and an S/N of 10, which correspondsdigmaal which is +10 dB above noise.

This results in a theoretically maximum achievable Bit rate of 9340 bps (bits per second). Of
course, one could also expect a higher SNR, but in satellite operation we want to work with
low power and stations with smalarabolic dishes.

A detailed explanation of these relationships can be fthara


https://de.wikipedia.org/wiki/Shannon-Hartley-Gesetz

Current transmi sSsSlI on m

In order toset the goals for the new modem, we first look at the common modulation types
that are regularly seen in the digital band segment cflQ@

RTTY:

RTTY is one of the oldest and bdstown transmission methods for text. Insteathe usual
ASCllicode,a®h it Baudot code is transmitted by fre
corresponds to the frequency 2125 Hz and a
rate of 45.45 bps, one bit takes 22 ms. During this time, alB@ogscillations of the signal

are transmitted, so the symbol rate is approx. 0.02 S/s. RTTY is extremely inefficient by

today's standards, but easy to decode by the simplest means. PSK31 offers a significant
improvement, but this shortwave mode is pradljcnever heard on QQ00.

SSTV:

Classic SSTV is used for analogue image transmission. Brightness and colour values are
assigned to different AF frequencies and transmitted together with a synchronisation signal.
This method aginally dates from the 1950s and is a reaktiaer, but is still widely used on
QO0-100 and even the ISS. There are a number of similar coding schemes;0Q0u

can usually hear fAScottied or AMartbhouno. The
350 x 240 pixels. Depending on the method, the transmission time is e.g. 110 seconds.

Anal ogue transmission is difficult to-conver
10 would result in a correspanattly,arglogne t r at e

SSTV is very erroprone, since every slightest fluctuation in the received signal has an
immediate effect on the picture content.

KGSTV:

This program, developed by JJBOBZ, is used for digital image transmission and is frequently
found on QG100. Pictures with a resolution of 320 x 240 pixels are transferred in blocks of
16 x16 pixels. There are two methods to choose from: MSK at 1200 th@$-8iK at 2400

bps. If the receiver was unable to decode individual blocks, it requests these again by
transmitting an error list until the picture is complete. Due to the low level of interference on
QO-100, however, the pictures are often complete offirdtepass.

FreeDV:

The motivation for developing this mode of operation for digital voice transmission was that
the digital voice systems (like-Btar and DMR) uses a proprietary codec (AMBE). This
CODEC has to be bought aartiware as the software version is practically unaffordable for
radio amateurs. Therefore, the free and open source Qodas developed, on which

FreeDV is based. On Q@00, work is mostly done in FreeB2020. This system was

revised for QG100. It usean OFDM system with a bit rate of max. 2400 bps (2400A mode)
if all OFDM catrriers can be used for transmission. Of course, the good-B¥gmaike ratio

of QO-100 must be exploited to keep the error rate low.
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All these systems were primarily developeddommunication on short wave, only FreeDV

got some adaptations to Q0. Accordingly, they are of course designed for the high noise
level on short wave and a significant part of the valuable bandwidth has to be used for error
correction.

The target othe new higkspeed modem is to supplement those currently common operating
modes.



Techni cal d astpae eodf ntohdee n

The theoretical limit of 9340 bps at a given bandwidth and S/N may have to be corrected to
take into account the limited capabilggief the hardware used, especially the transceiver. For
example, ICOM transceivers in DATA mode have a fixed Tx bandwidth of 2400 Hz. This
results in a maximum bit rate of 8300 bps for an S/N = 10dB. Older transceivers have
different bandwidths. Especialhyear the filter edges the linearity and phase response start to
drop off, which is why an additional reserve distance is necessary (excess bandwidth).
Further adjustments to the filter curve are made with a digital equalizer. An attempt was
made to deterime the achievable limits for QPSK and 8APSK modulation by measurements
with several different transceivers.

This project is still very young. Especially the modulation procedures will surely be followed
by some more steps. For a stable starting point, two modulation types were initially
implemented:

A QPSK with a bit rate from 3000 bps10bps) 4800 bps (n

A 8APSK with a bit rate from 5500 bps to 7200 bps |
bps when using an ICOM IC - 9700 or 7200 bps when using an SDR such

as Pluto or LimeSDR)

A Error correction: Reed Solomon Code [ 3]

A Full dupl ex (recept nsmissioogossiblegn t r a
important on QO - 100)

A Full duplex QSOs in split operation

A Transmission of any data such as i mages, text, HTI
entire web presences, binary data

A Transmission of file names and file size as well i
sec ured transfer of files via QO - 100

A Automatic scal of images according to the desi.

i ng
A Automatic ZIP compression
A Digital voice transmissdoo@U8sing CODEC

Initial tests have been conducted by DJJABR, DH5RAE, DL1EV and DL3MX. Alfred,
DL3MX, had set up a very small system with a 40 cm parabolic dish on a ffiped.
following results were achieved:

Operating modé¢|0-error SNR(O-error power|Minimum SNRMinimum performance

QPSKi410 +13dB 500mwW +11dB 300mw

8APSK000 +19dB 1,25W +17dB 800mwW

The performance data refer to a transmitter which reaches beacon levels at 5 W in SSB mode.
In these measurements, the average BB@Kbeacon was received with an SNR of approx.

+25 dB (fluctuating between +24 to +28 dB). Since an error rate of (almesijre@ady

achieved with very small dishes, procedures involving the request of new data blocks are
deemed to not be necessary. In case of an error, images are simply sent again, which is no
problem with short transmission times of 10 to 30 seconds.

In further work to improve data rate and SNR, attention must always be paid to the widest
possible range of use with a large number of radios.
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Transceilver requiremen

In order to be able to transmit high bit rates, good linearity and a perfect phase response
required. Devices with integrated sound cards, which have been available from-all well
known manufacturers for years, work optimally. A connection via the normal microphone
socket of older transceivers will only work at the lower transmission ratesige of the
internal speech filters. SDR transceivers like ADALM Pluto or LimeSDR work very well.

Filters, speech processors, noise blankers (NB) or noise reduction functions (NR) must must
always be switched off.

The constellation diagram can be usedssess the reception quality. A too weak, noisy
signal can be recognized by diffusely distributed pixels. However, if it stretches the pixels,
the phase information is disturbed, e.g. by phase jitter in the received signal.-O00Qids

can be causedylihe use of an impure GPS reference in the transmitter or receiver. This is
also the reason why an OCXO is recommended instead of GPS foiS2\dBeration (which

is also QPSK modulated). The effects mentioned are shown in the following constellation
diagrams using the example of a QR8K10 signal.

Figure 22 Optimum constellation diagram for SNR >40 dB

Figure 2b: Constellation diagram via €00 at SNR 15 dB


https://wiki.amsat-dl.org/lib/exe/detail.php?id=en%3Ahsmodem%3Aanftrx&media=de:hsmodem:konstel_40db.png
https://wiki.amsat-dl.org/lib/exe/detail.php?id=en%3Ahsmodem%3Aanftrx&media=de:hsmodem:konstel_qo100_15db.png

Figure 2c: Constellation diagram with jitter of the LNB reference frequency


https://wiki.amsat-dl.org/lib/exe/detail.php?id=en%3Ahsmodem%3Aanftrx&media=de:hsmodem:qpsk_jitter.png

A 1 mage with 320 I 240 pixels (asused for SSTV, KGST\
A 1 mage with 640 I 480 pixels (low quality): approx.
A 1 mage with 640 I 480 pixels (medium quality): app!
A L HTML web page with 14 kB: approx. 7 seconds

Especially with texts or HTML pages, net speeds of more than 16 kbps can be achieved
through automatic compression. A pure text station presentation can thus be sent in just 2 to 3
seconds, a detailed presation with an image of the QSL card in about 30 to 40 seconds.

Due to these short transmission times, block repetitions are unnecessary in case of errors. If
necessary, simply send the file again.

For very large files (the maximum is fixed at 200 kB) M8ltimedia Modem can make
additions on the basis of the block number and thus produce aifreedite from two faulty
transmissions, unless the same block was faulty by chance.



Structure of the HiI ghs
Modem

Modulator and demodulator weedeveloped in GN4Radio and then, because of better
portability, implemented with LigukBDR. Together with the radio equipment they form the
(faulty) physical transmission medium.

High-Speed Data Transfer
in a 2,7kHz SSB channel

User
Application

Layer-3

A

Y

FEC, CRC16
Serial - packet
formatter

UDP Interface

Layer-2

A Local Pipe High-SPEEd
Y P Modem

I.e. Raspberry PI
Modulator P y

Demodulator

USE, USE soundcard,
Virtual soundcard

/ QO-100
*—F_P Transceiver

Layer-1

UDP ports are used as interfaces to the user program. This mal®srif@aother
developers to use the modem, offers independence from devices and operating systems and
provides network capability.
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|l nst all atil on

The HiIi ghspeed Mul ti med
practice

The Highspeed Multimedia Modem is a system for fast transmis$idata in a normal 2.7

kHz voice channel via QQ00. Compared to conventional systems, the transmission speed is
increased by a factor of 5 to 10. This modem is suitable for the transmission of images, any
files, texts, HTML web files and program filep tb complete web presences as well as for
digitized speech.

For a station presentation, for example, you can send the image of your QSL card together
with cleanly formatted text and the receiver will automatically open the web browser to
display the redeed presentation.

The highspeed modem works full duplex, i.e. transmission and reception run simultaneously.
This allows you to check your own transmission, as requested by the satellite operator. A full
duplex QSO is possible in split mode (TX and Reguency offset by e.g. 5 kHz). This

allows true intercom in digital speech.

Required equipment

A Q @00 radio system
A PC with Windows (Version 10, probably executabl e
tested)
A PC with Linux (all distributions)
A Si n-gobaed computer, Raspberry Pi 4 and Odroid N2, N2+, C2 and C4
(Raspberry Pi 3B+ only with remote network operation)
A Op mal for remote network operation: any PC (Windows, Linux)
for the user interface.
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|l nstall ati on W ndows

The WindowsSETUP Program is located hel¢Smodem V0.87 Windows

Downl oad the current Wi ndows version fihsmode
install it. NO changes are made to Windows. The setup program only copies the files to the
hard drive and creates the links in the start menu.

The user interface can be #ftfolummmdodemd hendtaan
started. Windows 10: Aftehe first start, Windows 10 shows two dialogs to obtain
permission for network access. You have to confirm both, otherwise the program won't run.

DLLs: if a message about missing DLLs appears when the program starts (msvcp140.dll and
others), the Microsofpackage: vc_redist.x86.exe must be installed. Please only use the
original from Microsoft, this is located here:
https://support.microsoft.com/ae/help/2977003/thlatestsupporteevisuatc-downloads

and the short link to this page:

https://t1p.@/b68y

ATTENTION: ALWAYS select the x86 version (vc_redist.x86.exe) even if you have a
64bit PC!

Successful installation and functioning network access can be recognized in the status line by
the network address of the modem being displayed (here ampkjam

Modem-IP: 192.168.0.2

if the network access failed, you can see:

Viodem-IP: ?

12
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|l nstall ati on LI NUX

from Github download this file only:
hsmodem.sh
and save it to any directory on the Linux PC (e.g. the home directory).

Example to load the file:

wget https://raw.githubusercontent.com/amsat - dI/QO - 100-
Modem/main/hsmodem/hsmodem.sh

Make the file executable:
chmod 755 hsmodem.sh
and start the file

./hsmodem.sh

The system will then be configured and hsmoaelhbe created from the sources. Once the
script has run through (and without errors), hsmodem is ready to use. For more details see on
Github README.md

HSmodem requires a reasonably recent Linux in the 64bit version. The scripts are written for
DebianUbuntu/Mint and derivatives. Other systems like Suse, Fedora may need adjustments
in the names of the libraries to be installed.

Note:

GLIBC version 2.27 or newer must be installed (Thanks for the hint Martin, DM4IM)
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Connecti ons

Transcel ver Connectili on

High Speed Modem Multimedia
User Interface

The modem transmits and receives in the LF range (maximum from 150 Hz to 2.85 kHz) via
a sound card connected to a suitable transceiver. Many modern transceivers already have a
built-in sound card and a USB port, e.g. most ICOAhgceivers. In this case you simply
connect the modem and transceiver with a USB cable. In figure 4 the modem runs on an
Odroid SBC. But it can also run on the PC itself.

In this case you simply connect the modem and transceiver with a USB cable.ibiute p
the modem is running on an Odroid SBC. It can also run on the PC itself, in which case the
single board computer fills and the transceiver is directly connected to the PC via USB.

If the transceiver has no built USB card, you can use a USB sdstick or other sound
card. USB sound cards with lkie input are ideal. USB sticks that only have a microphone
input are less ideal and need a careful setting because they are very sensitive.

Important: for optimal performance of the Highspeed MultadreeModem the signal must

be transmitted with good linearity and clean phase response. Using the normal microphone
and loudspeaker connection you will only be able to work with a significantly reduced data
rate. Well suited are transceivers with integratednd card and SDR transmitter/receiver.
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SDR transceil ver and co
sound car d:

Ethermet
ar
USB

Multimedia
User Interface &
High Speed Modem

The use of an SDR transceiver is particularly elegant. This receives the IF signal from the
LNB and transmits directly on the uplink frequency. It is llgu@nnected to the PC by
means of a USB cable. In the case of the ADALM PIluto, this can alternatively be done via an

Ethernet connection.

On the PC you now need a suitable -softwar e,
Consol edo by Si mo aedBodenwcan be dohnectedlto thehusep SDR

software like any other digital mode of operation (fldigi, freeDV etc.) by means of a virtual
sound card (virtual audio cable VAC).

Since this topic depends strongly on the operating system and the softwareisigainned
to write a separate documentation for this.
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Si nnBobaeCdmputer:

High Speed Modem Multimedia
User Interface

If the modem is running on a Raspberry Pi or Odreadi will usually run the user interface

on another PC in your home network. Only a C4 or N2 Odroid has enough computing power
to run the modem and user interface simultaneously. You connect thelsdagtecomputer

to the home network with an Ethernabte.

The IP address is assigned automatically (DHCP). The recognition of the modem in the home
network is also automatic. The user does not need to worry about the network. Once
everything is connected, the sindjeard computer is switched on.

A sufficiently strong power supply and good cables should be used. Since one often loses

several 100 mV of the supply voltage when using cheap USB cables, one should not save
money here.
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Virtual sound cabl e

if two programs access sound cards and you want toecothem, you need a virtual sound
cable. The best example of this is the connection of the SDR console with other programs
(HSmodem, SSTV, RTTY ¢é)

The SDR consolalelivers the received and demodulated NF signal to a sound card, where
you can e.g. conneto aloudspeaker.

HSmodemexpects the NF signal from th@crophone input of a sound card.

How do you connect the output of the SDR console to the input of the HSmodem? This is
done with the help of a virtual sound cable (VAC). A VAC couples an audjmut with an
audio input. If you not only want to receive but also to send, you need a separate VAC for
each direction.

This is only about Windows (of course there is something like that for Linux too):

Windows PC

HSmodem

SDR Virtual Sound Card
Coreile RX—» IN - -~ - OUT —»|Capture
TX «— OUT —~ ~ ~IN |«— Playback

Receiving way: SDR (e.VGAC PYl utHSomo d¥e nS DR nroonni st ool |

We tested the virtual sound cable from vac.muzychenko.net, which works well, it can be
purchased from Autor for little money.

Another VAC is available from vaudio.com. In the simplest version, this also offers only
one channebut can be expanded to a higher version through a donation (donationware).

17



The free versions of the various providers only ever have one audio channel. Since we need
two channels for sending and receiving, either the commercial version or two fre@wversio
from different manufacturers are used.

There are certainly other providers, but they have not been tested in this context.

More information on configuration: see cha@®R console

18



USER I NTERFACE GUI

User I nterface |/ Oper a

The useinterface will run on any computer (Windows PC, Linux PC, siiglard computer,

probably also Ma®©S, which has not been tested yet). After starting the program, the modem

is automatically found in the home network, no matter whether it is running sarniesor
another computer. The program is called fiosc
directory: /home/odroid/modem or /home/pi/modem or as a download on this page [5].

Windows: the program is installed as described and started from theasneisual.

Linux: the file runs under the Linux package: marmnplete from version 6.12.0. In the
preconfigured images this is already installed. To start the program, you open a console and
go to / home/ odroid/ modem ororMdomed pi dantoa .eenx &

After starting oscardata.exe you will see the user interface (Fig. 7), for the time being still
without content.

QO-100 NB Transponder HS Transmission AMSAT-DL V0.1 by DJOABR

[image |File | BER Test | setup |

TX image RX image
Quality: |[medium, 1min v * big picture Load Image | Send Ir e Cancel RX Images .
“ NN 20015 Speed [bit/s]: [6000 8PSK BW: 2500 Hz (QO-100 beacon) ]

1500 Hz min Level

Speed: 6048 bit/s, Lost Frames: 0 Modem-IP: 192.168.0.2 BER: 0,000E+000 27 frames received OK
The IP address of the modem appears in the status line. If not, there is no network connection

yet. As soon as the trazever is switched on you can see noise in the constellation diagram
on the lower left.
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Set up:

I n the menu item ASetupd the necessary basi

....................

Permonal Settings

Callsign: |DD] s | Info: | Test Trenzmissions with the new AMSAT-DL Highspeed Modem from DJOABRR
[w] Insest Calsign into picture send announcement before pic file transfer
[ Inset Info into picture every I—I4 =1 yansmissions

Save good files/images only

Transceiver Audio

Audio Playback Device: |4: Line 4 (Virual Audio Cable) vl & Volume: 0
Audio Record Device: |2 Line 3 (Vitual Audio Cable) v| o Volume: [
Wairtenance

AUTO start/stop HSmodem

only uncheck f modem runs on
a separate PC

A Personal Settings:

First you enter your own callsign, the info text is optional. This text and the callsign can be
inserted into a transmitted picture. Whether the type of modulation and data rate used is
transmitted before each transmission by means of an artificial vgias m the example

(Fig. 8), before every fourth transmission can be freely defined.

A Transceiver Audi o:

Here you define the audio sources for the transmitter (Audio Playback Device) or the audio
sink for the receiver (Audio Record Device). Theselmathe microphone and the

| oudspeaker of the PC. I n the example two
Highspeed Modem with the SBBonsole. The volume settings can be optimized later.

A Maintenance:

If the modem is running on the same PQlee user interface, a tick must be placed here. If a

Raspberry Pi or Odroid computer is used for the modem and another computer is used for the

user interface, you should uncheck this option.

20
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Send and recei ve test

Il n the &6BEWERndewi test data can be sent and r
functioning of your own system.

| ™ s e

Different bandwidths and speeds are available (Fig. 10). For operation-d0@®@410 bps
QPSK and 6000 bps 8APSK modes are recommended. For thestissB@00 QPSK should
be selected, since this is where the requirements on the radio system are lowest.

Speed [bit/s]: EDGD 8PSK BW: 2500 Hz (QO-100 beacon

Now click the ASTARTO button and the modem w
manually to transmit (there is no automatic PTT yet) and ctieckutput power. Your

received own signal must always be below beacon level. When using aiiSORnd the

SDR-Console you can use their VOX functidrhere are two possibilities to adjust the

transmitter::

1. the level of the sound card and
2. the setting othe transmission power.

Details of how to set this on the-@700 are given in a later chapter. For reception, it is
important that the input level of the sound card is set so that the spectrum display is in the
green range.

200 Hz Tuning Window 280&};;

1500 Hz min Lev

There can sometimes be aahoffset between the transmit and receive frequencies. Even
with GPS stabilised systems there can be a deviation of up to +50 Hz depending on the
system. The RIT function of the transceiver corrects any deviations to place the spectrum in
the middle ofhe green area. This Figure shows a wrong setting, the frequency is set too low
here.

200 Hz Tuning Window 2800 Hz

1500 Hz min Level

The modem has a capture range of approx. £200 Hz, but the transceiver's receive filters are
usually not as wide and would weaken the signal at the edges if they wiei@sectly. An
exact setting is also possible with the constellation diagram.

The points should be as sharp as possible. Here are two examples with 6000 bps 8APSK:
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Wrong setting, the signal is very noisy, the error rate is high

v v
b .

b

<

Correct setting with low error rate As soon as the level and frequency are set correctly, the
test data runs through the window.

B 25 ARCDEFGHIJRIMNOPOASTUVWRYZ(\]1"_ absdefghijklmncpqr .., seguence OX 51 kb € kB
e 2€ J2CDEFCHISKLMNOPQASTUVWIYZ(\] ~_"abcdefghijkimncpqr ... sequence OX 53 kb € k2
RE: 27 ABCDEFGHIJEKLMNOPORSTUVWXYZ(\]"_"abcdefghiskimncpqr ... seguence OK 55 kb € kB
2l 28 ARCDEFCHISKLMNOPQASTUVWAYZ(\]"_‘abeodefghijklismncpqgr .., seguence OX 37 kb 7 k2
.44 25 JECDEZFCHIJKLMNONQASTUVWXYZ(\]“_ abcdefghijkimncpgr ... sequence OX 55 kb 7 k2
RE: 30 ABCOEFGHIJKLMNOPORSTUVWRYZ(\]"_"abodefghiskimncpqr ... seguence OK €1 kb 7 kB
R 31 ABCDEFRGHISKLMMNOPCASTUVWRYZ(\]1~_‘abcdefghiiklmnopqr ... seguence OX €3 kb 7 k2
ER 32 ABCDEFGHIJKIMNOPQRSTUVWAYZ(\]~_‘abcdefghiiklmncpqrs ... seguence OK €€ kb & kB8
R 33 JECDZFCHIJELMNOPQASIUVWXYZI(\]“_"abodefghijkimncpqr ... sequence OX €8 kb © k2
RE: 34 ABCODEFGHIJKLMNOPORSTUVWAYZ(\1"_~"abocdefghiskimncpqr ... seguence OK 70 kb @ kB
2 35 ABCDEFCHIJKIMNOPQASTUVARYZI(\]~_'abedefghijklmucpqr ... seguence OX 72 kb 5 k2
.94 3€ ASCDEZECHISEKLMNOPQASIUVWIYZI(\]"_"abodefghijkimncpqr ... sequence OX 74 kb S5 k2
ERNE 37 ARCOEFGHITKLMNOPQASTUVHAYZ(\]"_“abodefghijkizmncpqgrs ... weguence OK T€ kb 5 kB
i 38 ASCDZECHISELMNOPQASIUVWXYZI(\]“_"abodefghijkimncpqr ... sequence OX 78 kb S k2
RX: 3% ABCOEFGHICKLMNOPORSTUVWXYZ(\]"_"abodefghiskimncpqr ... seguence OK 20 kb 10 kB
R 40 ABCDEFCHISKIMNOPQASTUVAXYZ(\]~_'abedefghijklimncpqs ... seguence OX 32 kb 10 k2
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Speed /sl |6000 BAPSK BW/: 2500 Hz (20-100 Traneosiver)
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RX Buffer: |

properly
(frame lost) should occur very rarel®f course, you can receive test data from other stations

done,
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https://wiki.amsat-dl.org/lib/exe/detail.php?id=en%3Ahsmodem%3Abertest&media=de:hsmodem:x3.png
https://wiki.amsat-dl.org/lib/exe/detail.php?id=en%3Ahsmodem%3Abertest&media=de:hsmodem:x2.png

Send and receive | mage

If the test data has been received correctly as explained in the previous chapter, you can now
switch to the menu item Al mage o and try to r

I AT Fie | ¢ Voice Audio | ** BER Test | 4 Setup | About

Quality:

Four resolutions (detail, sharpness) can be selected. This setting determines the transmission
time, which is given as a rough estimate. Wi
pictures can already besedti gher AQual i tyiA settings are on

requirements.

Big Picture:

The images are automatically scaled regardless of the image format. Almost any picture type
and resolution can be sent. The scaling dependsioe s et ti ng fAbig pictur
320 x 240 pixels, activated: 640 x 480 pixels.

Load Image:

Click on fiLoad I magedo to select an image to
sent can be selected via the emleetifile browser..

Send:

Click ASendo to send the selected i mage.

Rx Images:

The storage | ocation for received i mages <can

Loop (send all images in folder):

When this is enabled, all images in the same folder are sent in an endless loop.
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https://wiki.amsat-dl.org/lib/exe/detail.php?id=en%3Ahsmodem%3Arxtximage&media=de:hsmodem:x6.png

%4 00-10 N Tarsponder S Mutimedha Modem AMSAT-0L VU4 by ONAER
| g If Fie | s Voce fudo | 5 DR Tewt | /2 S | 10 ot
! TX image: dd1us 90-100 s jog Serd: 35 of 46 KB

| l:f EE \

ROl - ] v| Mtopdue |10y rage Send .ﬂi Canosl I ﬁ? R ayes ] (] toop berd ot mupes i dader)

RX: édTus go-100 dish jog I0 of &4 KB 51 5, T49 of 189 tlocks OX

l_l—'” !

W e Turing Wndaw M 3 v

' - Speed pay] | 5000 BAPIK BN 2500 k2 1201100 Trarsoereer) -
. aAe
- aw
& L |
-

Line Speezt 001 bpa Modem. I 19216817531 Ried: 44479 Byte Minsng Hodka: D het SpeedT2T b

In the keft part in thisscreenshoyou can seghe original picture, already scaled
automatically.

In the right part of the screenshot you can seéntlageasreceived via Q@L00.

In the example abovéé transmission is approximately 2/3 complete.

Above thereceived image, the file name, received bytes, file size, transmission time, number
of correctly received blocks and total number of received blocks are displayed. If reception is

correct, it is a 100% copy of the left imeag
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Send and recei ve fi1 1l es

Themenu item AFil ed permits the transmission

Load ASCII Text File:

In this menu item you select a pure text file for transmission. It is shown in the left window.

SEND:

Sends the file. If you receive yourself, the received text file is displayed on the right. In the
example, a text file describing the installation of the Highspeed Multimedia Modem on a
Raspberry Pi was transmitted at an effective transmission sp8&6bps. Since text files

can be compressed well, this high speed was achieved. Compression is automatically applied
to all files except image files..

Load HTML File:

In this menu item you select an HTML file to be sent. HTML (web) files are transmitted in
the same way as text files, except that a web browser opens automatically when received and
displays the HTML pag.

Load Binary File:
Analogous to the previous points, a binary file is selected here.
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