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Prijem dat ADS-B, VDL2, ACARS a AG-GA voice v zostave 4inl s Raspberry Pi5 8 GB. Navod: HW komponenty, inStaléacia OS,
aplikacie. Pouzite prijimace 4x RTL_SDR 2838, GNSS TIMING HAT synchronizé&cia Casu.

Realtek RTL SDR, 283U R828D, Model V3 or V4 is a software defined radio (SDR), low-cost DVB-T/DAB (+) USB dongles based
on the Realtek RTL2832U chip. This package contains development files.
rtl-sdr

Realtek RTL SDR, 283U R828D, Model V3 or V4 je prijimacC software defined radio (SDR) (SDR) pre lacné USB prijimace
DVB/T/DAB (+) zaloZené na Cipe Realtek RTL2832U. Vyberom vhodného softvéru mdZeme prevadzkovat mnozstvo rozmanitych
aplikacii. Baliky obsahuju sadu nastrojov prikazového riadku.

Z mnozstva navodov sa mi tu popisany postup osvedC¢il a priniesol Zelatelny vysledok. Vychadzam z internetovych zdrojov a
skusenosti s praktickej stavby. Pre SW odporuacam vyuzit prilozeny 1link. Uvedené ,commands” mbézZu byt Casom out of date.
Automatic-installation znamena, Ze copy / paste linku do prikazového riadku sa aplikacia nainstaluje automaticky

Update 2026-09-11 subor: at4inl_pi5_installation_final_libre-web

Styri hlavné aplikacie pre sledovanie letovej prevadzky a tokov dat:

ADS-B - readsb + tar1090 - vizudlne zobrazenie letovej situacie

ACARS - acarsdec - prijem, dekodovanie a zobrazenie toku dat

VDL - dumpvdl - prijem, dekdédovanie a zobrazenie toku dat

GA/AG - GQRX [alternativa SDR++] - monitor fonickej komunikécie

GNSS TIMING HAT - autondémna casova synchronizéia z GPS stratum 1, nezavisla na internetovom pripojeni
Suvisiace subory: CLI commands for_apps_final draft-web some CLI commands
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[6] | HW priprava

[11 | 0S Raspberry Pi 64bit Bookworm Desktop

[2] | Standardny balik RPi pre app rtl_sdr


some_CLI_commands
CLI_commands_for_apps_final_draft-web

[2b] Pri verzii rtl-sdr V4 mbéze / nemusi byt nutné do-inStalovat

I
[3a] | USB identifikacia - vypis informéacii o USB klucoch (priklady)
[3b] | Zmena / prepis Serial number USB klucov
[4a] | GPS Time sync - modul NEO-M8T GNSS TIMING HAT
[4b] | Standardne baliky RPi. gpsd and utils [GNSS utils zatial off]
[51 | Standardny balik GQRX + Digital Radio Transmision Decoder app
[5a] | Alternativa GQRX, SDR++ Digital Radio Transmision Decoder
[6]1 | dump1090-fa (automatic-installation) - (alternativa za readsb) no nepouzity, odinStalovany
[71 | readsb (automatic-installation) - ako de-koder
[8] | tar1090 (automatic-installation) - ako web rozhranie zobrazenia letov
[91 | InStalacia acarsdec (automatic-installation)
[10] | InStalacia dumpvdl2 (automatic-installation)
[11] | Ziskanie suradnic vlastnej polohy a zapis do konfiguraéného sudboru
DOPLNKY
[12] | OFF 1line mapy - pre prevéadzku bez pripojenia na internet
[13] | Grafy Statistiky
[14] | nc, netcat
ERRORS
[15] error 1 pri insStalacii tar1090 a readsb
[16] error ush over-current
[17] error -6 (obsadeny port USB) reset USB portu

I
|
[17a] | error -6 (obsadeny port USB) blacklist
I
|
I

[18] dumpvdl2.service: Failed with result 'exit-code' (experimentalna zalezitost)
[19] RTL_SDR USB drive V4, upgrade V3

[19] UZzitoCné prikazy CLI

[0] | HW priprava

Komponenty su umiestnené na AL platforme rozmeroch 30x30 cm hrubky 1.8 mm. Prispieva k odvodu tepla.



- Raspberry Pi 5/8GB (min. 8GB, Pi5 2-3 times faster processor than Pi4(significant)
- Industrial Grade Metal Case (D) for Raspberry Pi 5 (waveshare.com)
- GPS modul + GPS antena NEO-M8T GNSS Timing HAT Compatible with Raspberry Pi
- 3Xx RTL2838UHIDIR
- 1x RadarBox FlightStick ADS-B 1090 MHzm Outdoor Antenna with SMA Connector(pri nakupe v jednom bliku)
- USB HUB 2-IN 4-0UT Industrial grade USB HUB, Extending 4x USB 3.2 Ports
- Zdroj 5,1V (original !!) + additional 5.1V power supply if necessary - (overload)
- Antenny splitter 1/3, low attenuation
- Antena - Air band (GQRX)
- HDD optional
- Interconnection cables
Improved cooling
- Fan 12V, but 5 V power supply. Adequate airflow, lower noise level
- HAT Raspberry Pi 5 Active Cooler (is not strictly necessary)
- Al 300x300x1.8 mm platform - improved heat dissipation
- HW AK-CR-086K multi card reader

VSetky HW komponenty su vzajomne prepojené.

- Download "rpi-imager"

- Vybrat' z ponuky vhodny 0S. Nasa volba: 0S Raspberry Pi 0S 64bit Bookworm Desktop, Released 2024-11-19 1.2GB
- Flash SW AK-CR-086K multi card reader.

- Odporuca sa update a upgrade 0S ...

OK

Preferences > add/remove software > | > librtlsdr-dev-06-04



------------------------------------- > rtl-sdr-0.6.0-4 *
> welle.i0-2.4+ds-2

* rtl_adsb:

jednoduchy dekodér ADS-B pre prijimaCe RTL2832 zalozZené na DVB-T
This is an open source DAB and DAB+ software defined radio (SDR) with support for rtl-sdr (RTL2832U) and airspy. It
supports high DPI and touch displays and it runs even on cheap computers like Raspberry Pi 2,3,4 ,5.

*rtl_adsb plus utils: rtl_biast rtl_eeprom rtl_fm rtl_power rtl_sdr rtl_tcp rtl_test

Test:
~ $ rtl_test

Found 4 device(s):

, SN: rtl_sdr
, SN:
, SN:
, SN:
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Using device 0: Generic RTL2832U OEM !'l usb_open error -3 !!
Please fix the device permissions, e.g. by installing the udev rules file rtl-sdr.rules
Failed to open rtlsdr device #0.

Il Ni¢ viac, iba REKONEKTOVAT USB kluce !!

~ $ rtl_test

Found 4 device(s):
Realtek, RTL2838UHIDIR, SN: 00001090
Realtek, RTL2838UHIDIR, SN: 00000136

Realtek, RTL2838UHIDIR, SN: 00000131
Realtek, RTL2838UHIDIR, SN: 00000118

WNREO

V tomto pripade som uZ mal prepisané sériové Cisla. Ako na to, je v odseku [3a] [3b]



Pozri: Notes: https://www.rtl-sdr.com/V4/

rtl-sdr v4 will require extra driver install, otherwise no reception, debian / raspbian drivers don't work for the v4
**(https://www.rtl-sdr.com/V4/ -> Alternative Debian Package Installation Method) A reboot is only necessary for systems
that haven't run rtl-sdr stuff before, you can omit it when updating or if you previously used a different decoder.

NOK - procedura vynechana, bez problémov - na posudenie po praktickom overeni ¢innosti zostavy.

~ $ lsusb

Bus 004 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub

Bus 003 Device 002: ID 04f3:0103 Elan Microelectronics Corp. Activeldet K-2024 Multimedia Kbd
Bus 003 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub

Bus 002 Device 002: ID 2109:0817 VIA Labs, Inc. USB3.0 Hub

Bus 002 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub

Bus 001 Device 002: ID 03f0:094a HP, Inc Optical Mouse [672662-001]

Bus 001 Device 007: ID Obda:2832 Realtek Semiconductor Corp. RTL2832U DVB-T
Bus 001 Device 006: ID 0bda:2838 Realtek Semiconductor Corp. RTL2838 DVB-T
Bus 001 Device 005: ID 0bda:2838 Realtek Semiconductor Corp. RTL2838 DVB-T
Bus 001 Device 004: ID Obda:2838 Realtek Semiconductor Corp. RTL2838 DVB-T
Bus 001 Device 003: ID 2109:2817 VIA Labs, Inc. USB2.0 Hub

Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub

~ $ usbreset
Usage:

usbreset PPPP:VVVV - reset by product and vendor id
usbreset BBB/DDD - reset by bus and device number
usbreset "Product" - reset by product name


https://www.rtl-sdr.com/V4/

Devices:

Number 002/002 1ID 2109:0817 USB3.0 Hub

Number 001/006 ID 0bda:2838 RTL2838UHIDIR

Number 001/004 1ID Obda:2838 RTL2838UHIDIR

Number 003/002 1ID 04f3:0103

Number 001/003 1ID 2109:2817 USB2.0 Hub

Number 001/007 1ID Obda:2832 RTL2832U

Number 001/005 1ID Obda:2838 RTL2838UHIDIR

Number 001/002 1ID 03f0:094a HP USB Optical Mouse

~ $ usb-devices

T: Bus=01 Lev=02 Prnt=03 Port=00 Cnt=01 Dev#= 4 Spd=480 MxCh= 0

D: Ver= 2.00 Cls=00(>ifc ) Sub=00 Prot=00 MxPS=64 #Cfgs= 1

P: Vendor=0bda ProdID=2838 Rev=01.00

S: Manufacturer=Realtek

S: Product=RTL2838UHIDIR

S: SerialNumber=00001090

C: #Ifs= 2 Cfg#= 1 Atr=80 MxPwr=500mA

I: If#= 0 Alt= 0 #EPs= 1 Cls=ff(vend.) Sub=ff Prot=ff Driver=dvb_usb_rt128xxu
E: Ad=81(I) Atr=02(Bulk) MxPS= 512 Iv1=0ms

I: If#= 1 Alt= 0 #EPs= 0 Cls=ff(vend.) Sub=ff Prot=ff Driver=(none)
T: Bus=01 Lev=02 Prnt=04 Port=01 Cnt=01 Dev#= 5 Spd=480 MxCh= 0

D: Ver= 2.00 Cls=00(>ifc ) Sub=00 Prot=00 MxPS=64 #Cfgs= 1

P: Vendor=0bda ProdID=2838 Rev=01.00

S: Manufacturer=Realtek

S: Product=RTL2838UHIDIR

S: SerialNumber=00000131,

C: #Ifs= 2 Cfg#= 1 Atr=80 MxPwr=500mA

I: If#= 0 Alt= 0 #EPs= 1 Cls=ff(vend.) Sub=ff Prot=ff Driver=dvb_usb_rt128xxu
E: Ad=81(I) Atr=02(Bulk) MxPS= 512 Iv1=0ms

I: If#= 1 Alt= 0 #EPs= 0 Cls=ff(vend.) Sub=ff Prot=ff Driver=(none)
T: Bus=01 Lev=02 Prnt=05 Port=02 Cnt=01 Dev#= 6 Spd=480 MxCh= 0

D: Ver= 2.00 Cls=00(>ifc ) Sub=00 Prot=00 MxPS=64 #Cfgs= 1

P: Vendor=0bda ProdID=2838 Rev=01.00

S: Manufacturer=Realtek



S: Product=RTL2838UHIDIR

S: SerialNumber=00000136

C: #Ifs= 2 Cfg#= 1 Atr=80 MxPwr=500mA

I: If#= 0 Alt= 0 #EPs= 1 Cls=ff(vend.) Sub=ff Prot=ff Driver=dvb_usb_rt128xxu
E: Ad=81(I) Atr=02(Bulk) MxPS= 512 Iv1=0ms

I: If#= 1 Alt= 0 #EPs= 0 Cls=ff(vend.) Sub=ff Prot=ff Driver=(none)
T: Bus=01 Lev=02 Prnt=06 Port=03 Cnt=01 Dev#= 7 Spd=480 MxCh= 0

D: Ver= 2.00 Cls=00(>ifc ) Sub=00 Prot=00 MxPS=64 #Cfgs= 1

P: Vendor=0bda ProdID=2832 Rev=01.00
S: Manufacturer=Realtek

S: Product=RTL2832U
S: SerialNumber=00001000

C: #Ifs= 1 Cfg#= 1 Atr=80 MxPwr=500mA

I: If#= 0 Alt= 0 #EPs= 1 Cls=ff(vend.) Sub=ff Prot=ff Driver=dvb_usb_rt128xxu
E: Ad=81(I) Atr=02(Bulk) MxPS= 512 Iv1=0ms

OK

[3b] | Prepis / zmena Serial number USB kltucov

Z dbévodu vylucit vzajomnu koliziu, je dbélezité jednoznacne oznacCit kazdy jeden USB klu¢, napriklad zmenou S/N. Pévodne
byva S/N 0000001. Sériove c¢isla kluCov boli prepisané tak, aby [aj logicky] boli pridelene danej aplikacii / pribliZne sa
zhodovali (Cislom) s prijimanym frekvencnym pasmom. Tym sa dosiahne jednoznacne, prehladna identifikéacia.

~ $ sudo rtl_test

Found 4 device(s):
Realtek, RTL2838UHIDIR, SN: 00001000
Realtek, RTL2838UHIDIR, SN: 00000136

Realtek, RTL2838UHIDIR, SN: 00000131
Realtek, RTL2838UHIDIR, SN: 00001090
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SerialNumbers budu prepisané nasledovne:

Realtek,
Realtek,
Realtek,
Realtek,

WNREREO

Jeden konkrétny priklad

RTL2838UHIDIR, SN: 00001000
RTL2838UHIDIR, SN: 00000136
RTL2838UHIDIR, SN: 00000131
RTL2838UHIDIR, SN: 00001090

ako prepisat’ SN: 00001000 na SN:

Zmenu S/N inicializujeme prikazom: rtl_eeprom

Postup:

~ $ rtl_eeprom

Found 4 device(s):

Generic
Generic
Generic
Generic
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Using device 0: Generic

RTL2832U

RTL2832U OEM
RTL2832U OEM
RTL2832U OEM

RTL2832U

Found Rafael Micro R820T tuner

Current configuration:

Vendor ID:

Product ID:
Manufacturer:

Product:

Serial number:

Serial number enabled:
IR endpoint enabled:
Remote wakeup enabled:

O0x0bda
0x2832
Realtek
RTL2832U
00001000
yes

no

no

bude 1090 G/A - A/G voice
zostane acars

zostane vdl

bude 118 mode-s, ads-b

00001090 (ostatné S/N boli uz prepisané v minulosti)



Zmena SN USB kluca prikazom:

~ $ rtl_eeprom -d 0 -s 00001090

Found 4 device(s):

Generic RTL2832U

Generic RTL2832U OEM
Generic RTL2832U OEM
Generic RTL2832U OEM

WNRER O

Using device 0: Generic RTL2832U
Found Rafael Micro R820T tuner

Current configuration:

[-d device_index (default: 0),

Vendor ID: 0Ox0bda

Product ID: Ox2832
Manufacturer: Realtek
Product: RTL2832U
Serial number: 000010060

Serial number enabled: vyes
IR endpoint enabled: no
Remote wakeup enabled: no

New configuration:

Vendor ID: 0Ox0bda

Product ID: Ox2832
Manufacturer: Realtek
Product: RTL2832U
Serial number: 00001090

Serial number enabled: vyes
IR endpoint enabled: no
Remote wakeup enabled: no

-S <str> set serial number string]



Write new configuration to device [y/n]? vy

Configuration successfully written. Please replug the device for changes to take effect !!!

~ $ sudo rtl_test

Found 4 device(s):

0: Realtek, RTL2838UHIDIR, SN: 00001090
1: Realtek, RTL2838UHIDIR, SN: 00000136
2: Realtek, RTL2838UHIDIR, SN: 00000131
3: Realtek, RTL2838UHIDIR, SN: 00000118
0K
[4a] | GPS Time sync - modul NEO-M8T GNSS TIMING HAT

Ak bude zostava permanentne pripojend k internetu, Casova synchronizécie zo satelitu nieje potrebna.
Originédlny zdroj navodu (inStalacia bez problémov):

https://www.jpaul.me/2024/08/diy-stratum-1-ntp-server-secure-time-sync-with-raspberry-pi-under-200/

Informativny postup ostup prikazov:

sudo apt update; sudo apt upgrade -y

sudo apt install gpsd gpsd-tools gpsd-clients pps-tools chrony minicom setserial i2c-tools python3-smbus git -y
git clone https://github.com/beta-tester/RPi-GPS-PPS-StratumOne

cd RPi-GPS-PPS-StratumOne

chmod +x install-gps-pps.sh

$ ./install-gps-pps.sh

l
AR R

l

Done.
OK
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Please reboot

sudo raspi-config > 3.Interface option > 16.Serial port [login shell = disabled, serial interface=enabled]

Done, reboot

V pripade pouzitia WaveShare HAT je treba zmenit gpiopin 7 na gpiopin=18 v konfiguracnom subore a odstréanit mrezu na
zaCiatku riadku

Once you are inside of the config.txt file, go all the way to the bottom, here you will find a line that tells the system
what gpio pin the PPS interface is on. For the WaveShare HAT, this is not pin 4 but actually should be changed to pin 18.

sudo vi /boot/firmware/config.txt (,vi"” alebo ,nano” editor - komu lahSie )
dtoverlay=pps-gpio, gpiopin=18, capture_clear # /dev/ppsO (gpiopin=18, a odkomentovany (#) riadok)
#dtoverlay=pps-gpio, gpiopin=4,capture_clear # /dev/ppsO

po vykonani zmeny reboot !

INFO: http://www.intellamech.com/RaspberryPi-projects/rpi3_gps.html

http://www.intellamech.com/RaspberryPi-projects/rpi_initial setup.html#7

Overenie ¢innosti

OK
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http://www.intellamech.com/RaspberryPi-projects/rpi_initial_setup.html#7

TotoZné tools sa nainStaluju pri [4a] GPS Time sync. Ak sme takspravili, tento krok mdZeme vynechat'.

| > Preferences > add/remove software | > gpsd-3-22-4.1+bl 64bit
-------------------------------------- and dependences:
> gpsd-tools-3-22-4.1+b1l 64bit
> libgps28-22-4.1+b1 64bit
> python-3gps-3-22-4.1+b1 64bit
NainStalovali sa tieto suCasti:

gpscat gpsctl gpsdctl gpsfake gpspipe gpsprof gpssubframe
gpscsv gpsd gpsdecode gpsmon gpsplot gpsrinex gps2udp
Podrobny popis utils je obsahom suboru: gps_cli_utils.txt [+ utils xgps, xgpsspeed] Niektoré utils sa inStaluju spolocCne

s GPS Time sync. Mdzu postacCovat'.

OK Tedria: https://www.manpagez.com/man/1/xgps/gps-3.21.php

https://opencpn.org/wiki/dokuwiki/doku.php?id=opencpn:manual_basic:nmea0®183

| >Preferences > add/remove software | > gqrx-sdr-2.15.9-1+b2
-------------------------------------- > Digital Radio Transmision Decoder
> multimon-ng-1.2.0+dfsg-1
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https://opencpn.org/wiki/dokuwiki/doku.php?id=opencpn:manual_basic:nmea0183
https://www.manpagez.com/man/1/xgps/gps-3.21.php

Ggrx works with hardware supported by gr-osmosdr, including Funcube Dongle, RTL-SDR, Airspy, HackRF, BladeRF, RFSpace,
USRP and SoapySDR. Gqrx can operate as an AM/FM/SSB receiver with audio output or as an FFT-only instrument. The built-in
Gqrx AFSK1200 decoder can decode and display AX.25 packets. There are also various hooks for interacting with external
applications using network sockets. Wideband FM mode has mono, stereo, and RDS (Radio Data System) modes. Displays FFT
plot and spectrum waterfall. It is powered by GNU Radio and the Qt GUI toolkit.

The successor to multimon, with support for more modes and improved compatibility with moderns systems. It decodes the
following digital transmission modes commonly found on VHF/UHF bands:

POCSAG512 POCSAG1200 POCSAG2400 FLEX EAS UFSK1200 CLIPFSK AFSK1200 AFSK2400 AFSK24002 AFSK24003 HAPN4800 FSK9600 DTMF
ZVEI1 ZVEI2 ZVEI3 DZVEI PZVEI EEA EIA CCIR MORSE CW X10. Multiple decoders can run concurrently on the same signal, which
is provided via a file or a pipe. Common setups are: a radio connected via a sound card (may require modifications

to the radio); samples provided via a GNU Radio sink or the UDP audio stream in gqrx (via netcat and sox).

Po nainStalovani, eSte nastavit’ GQRX aplikaciu cez GUI
GQRX GUI - Config IO devices: OLD pi4 (GUI - Graphical User Interface window )

Device: RTL2832U 00000118 ......

String: 'driver=rtlsdr,manufacturer=Realtek, product=RTL2838UHIDIR, serial=00000118,
soapy=4, tuner=\"'Rafael Micro R820T\''

Input rata: 1800000

'l odznacit AM ... > Mode option > DCR

> Save settings

GQRX GUI - Config IO devices: NEW pre pi5-4ini

Device: Realtek RTL2832UHIDR 00000118 ......

Device string: rtl3

Input rata: 1800000

I'l odzna¢it’ AM ... > Mode option > DCR (toto uZ nemusi platit, ak bol odstraneny bug)
Audio out: default

> Save settings

** upgrade na Vv2.17.6 --> https://www.aaronrombaut.com/build-gqrx-on-raspberry-pi-5/

- volk_profile 1Install RTL-SDR V4 Drivers ??? https://www.aaronrombaut.com/rtl-sdr-blog-v4-on-raspberry-pi-os/

OK
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https://www.aaronrombaut.com/rtl-sdr-blog-v4-on-raspberry-pi-os/
https://www.aaronrombaut.com/build-gqrx-on-raspberry-pi-5/

Pre rtl-sdr-blog-v4 sa odporuca:

https://www.aaronrombaut.com/rtl-sdr-blog-v4-on-raspberry-pi-os/

Nasledne SDR++:

https://www.aaronrombaut.com/build-sdr-on-raspberry-pi-5/

InStalovat iba jeden dekdéder, dumpl090-fa, alebo readsb. tarl1090 je nadstavba pre zobrazenie v web prehliadaci.
Automaticka instalacia vykona:

- automatically reconfigures fr24feed (if installed)

- fixes read-only problem with pi24 image

- installs dump1090-fa

- makes it possible to change gain without editing a file

- configure location easily

- removes other decoders (dumpl090-mutability / readsb) (only one decoder can use the SDRDR)

https://qgithub.com/wiedehopf/adsb-scripts/wiki/Automatic-installation-for-dump1090-fa

Script:

~ $ sudo bash -c "$(curl -L -o - https://github.com/wiedehopf/adsb-scripts/raw/master/install-dump1090-fa.sh)"
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~ $ sudo reboot

VloZzenie aktualnej polohy prijimaca, ktoru zistime ak uz bezi GPS modul z vypisu: ~ $ gpscsv, alebo zdroja internetu.
~ $ sudo dumpl090-fa-set-location xx.12344 xx.23429

Ak problém, skontroluj:

~ $ sudo journalctl --no-pager -u dumple90-fa

start app
dump1090-fa --device-type rtlsdr --device-index 00001090 --enable-agc --interactive --modeac --gnss --enable-df24 --stats
Poznamka: dumpl1090-fa[6412]: usb_claim_interface error -6 pouzit usbreset
stop service-name:
~ $ sudo systemctl stop dumpl@90-fa.service

~ $ sudo systemctl disable dumpl1090-fa.service

Removed "/etc/systemd/system/default.target.wants/dumpl090-fa.service".

odinstaluj: ~ $ sudo apt remove dumplE90-fa

OK

[71 | readsb (automatic-installation)
Source: https://qgithub.com/wiedehopf/adsb-scripts/wiki/Automatic-installation-for-readsb

~ $ sudo bash -c "$(wget -0 - https://github.com/wiedehopf/adsb-scripts/raw/master/readsb-install.sh)"
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sudo reboot
# start app, priklady:

readsb --device-type rtlsdr --device 1090 --stats

readsb --device-type rtlsdr --device 1090 --stats

readsb --device-type rtlsdr --device 1090 --interactive

readsb --device-type rtlsdr --device 1090 --interactive --modeac

AR R e

# actual value

~ $ readsb --device 1090 --device-type rtlsdr --gain 43.9 --ppm 0" --device 0
# Manual Command:

sudo readsb-gain 43.9 OR sudo /usr/local/bin/readsb-gain 43.9
# Available gain settings for the typically used SDRs are:

0.0 0.9 1.4 2.7 3.7 7.7 8.7 12.5 14.4 15.7 16.6 19.7 20.7 22.9 25.4 28.0 29.7 32.8 33.8 36.4 37.2 38.6 40.2 42.1 43.4
43.9 44.5 48.0 49.6 -10

Using a gain of -10 turns on AGC (Automatic Gain Control). For ADS-B it results in the MAXIMUM possible gain, it does NOT
work as its name implies. Due to ADS-B only being short bursts of data, it results in an effective gain of 58. This is
more than you can set with the manual gain settings. (58 not being available as manual gain is a shortcoming of the rtl-
sdr drivers)

error log: ~ $ readsb --usage - felp ~ $ sudo journalctl --no-pager -u readsb

https://qithub.com/wiedehopf/readsb?tab=readme-ov-file

https://github.com/wiedehopf/adsb-scripts/wiki/Automatic-installation-for-readsb

# Change the configuration:
~ $ sudo nano /etc/default/readsb

~ $ sudo systemctl restart readsb
~ $ readsb --help
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# Uninstall:

~ $ sudo systemctl disable --now readsb
~ $ sudo /usr/local/share/tar1090/uninstall.sh

readsb (automatic-installation) odinStaluje dumpl1090 (ak bol nainStalovany)

je vylepSené webové rozhranie urcené na pouzitie s dekdédormi ADS-B, ako su readsb a dumpl@90(-fa). Poskytuje interaktivnu
mapu v redlnom ¢ase na sledovanie letov, ktoré pouzivatelom umozZnuje zobrazit’ polohy lietadiel, letové trasy a podrobné
udaje (ako napriklad vySku, rychlost a volaci znak) priamo vo webovom prehliadacCi. tar1090 nie je nahrada readsb /
dump1090-fa, iba pridava dalSie webové rozhranie pre existujucu inStalaciu readsb alebo dumpl1090-fa. dumplO90-mutability
inStalacie by mali fungovat rovnako, podrobnosti o lietadlach vSak budd obmedzené.

https://qithub.com/wiedehopf/tarl1090

sudo bash -c "$(wget -nv -0 - https://qgithub.com/wiedehopf/tari090/raw/master/install.sh)"

All done! Webinterface available at http://192.168.x.xxx/tar1090

config file:
sudo nano /etc/default/tar1090
sudo nano /usr/local/share/tar1090/html/config.js - web interface
sudo systemctl restart tar1090
/usr/local/share/tar1090/html

If you somehow broke the interface or want the default config back:
sudo rm /usr/local/share/tar1090/html/config.js

Click the following URL and replace the IP address with address of your Raspberry Pi:
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http://192.168.x.yy/tar1090 - pri pripojeni k internetu
http://127.0.0.1/tar1090 - pri odpojenom internete

If you are curious about your coverage, try this URL:
http://192.168.x.xx/tar1090/?pTracks

I'l poloha RX lat, lon v tarl090 sa zobrazila pri zapise do conf. suboru dumpl1090-fa alebo readsb !!

acarsdec je dekodér s otvorenym zdrojovym kodom pre systém ACARS (Aircraft Communications Addressing and Reporting
System), ktory umozZiuje dekddovanie digitalnych sprav vymienanych medzi lietadlom a pozemnymi stanicami prostrednictvom
VHF radia.

(automatic-installation) znamena, Ze copy paste linku do prikazového riadku sa aplikacia nainStaluje automaticky, bez
nutnosti Cokolvek dodatocne konfigurovat. Nasledne mdézeme spustit’ aplikéciu s pozZadovanymi parametrami z prikazového
riadku (CLI - Command Line Interface)

https://qgithub.com/wiedehopf/adsb-wiki/wiki/acarsdec-install

Info link https://thebaldgeek.github.io/vhf-acars.html

Script:

wget -nv -0 /tmp/acarsdec-install.sh https://raw.githubusercontent.com/wiedehopf/adsb-scripts/master/acarsdec/install.sh

~$ sudo bash /tmp/acarsdec-install.sh
~$ sudo reboot

Start CLI:
~$ acarsdec -0 2 -r 00000131 131.525 131.725 131.825 131.850

~$ acarsdec -0 3 -r 00000131 131.525 131.725 131.825 131.850
~$ acarsdec -g 10 -0 3 -r 00000131 131.525 131.725 131.825 131.850
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Konfiguracny subor - priklady
~$ cat /etc/default/acarsdec config subor
OPTIONSO= -v -0 4 -j feed.acars.io:5550

# station name for acars.io:
OPTIONS1= -i 2186-18179

# gain for rtl-sdr, for example 43.9 and -10 or 55 for AGC
OPTIONS2= -g 55

# change to -m 192 for 2.4 MS/s sample rate instead of 2.0 MS/s (might be a bit better)
OPTIONS3= -m 160

# to have the messages written to disk instead of the journal, uncomment the following line:
# OPTIONS4= -1 /var/tmp/acarsdec

# rtl-sdr device id or serial:
OPTIONS7= -r 0O

# frequencies scanned:

OPTIONS8= 130.025 130.450 131.125 131.525 131.550 131.725 131.825 OK
[10] | Install dumpvdI2 (automatic-installation)
https://github.com/wiedehopf/adsb-wiki/wiki/dumpvdl2-install - source

Script:

wget -nv -0 /tmp/dumpvdl2-install.sh https://raw.githubusercontent.com/wiedehopf/adsb-scripts/master/dumpvdl2/install.sh
sudo bash /tmp/dumpvdl2-install.sh
sudo reboot
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Start CLI
~$ dumpvdl2 --rtlsdr 00000136 --gain 42 136725000 136775000 136825000 136975000
~$ dumpvdl2 -a 136.725 136.775 136.875 136.975 » regs
Configuration:
~$ sudo nano /etc/default/dumpvdl2
To activate the settings, restart the service:
~$ sudo systemctl restart dumpvdl2
Check the 1log for errors:

~$ sudo journalctl -ef -u dumpvdl2

some INFO:

https://qgithub.com/szpajder/dumpvdl2/blob/master/README . md https://blok.tydyt.cz/index.php/DumpVDL2
OK

[11] | Zistenie vlastnej polohy prijimaca a zapis do suboru

Ak uz mame k dispozicii GPS utils napriklad ,gpscsv”, tak to mbézZeme vyuzit na zistenie svojej polohy (prijimaca)a
nasledne zapisat hodnoty do konfiguraéného suboru pouzivaného dekdédera, readsb, alebo dum1090.

~ $ gpscsv zistenie polohy
time, lat, lon, altHAE

2026-04-29T12:44:55.000Z, XX.2487333, xx.1641100, 257.5
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~ $ cat /etc/default/readsb vypis obsahu suboru

~ $ sudo readsb-set-location xx.2487500 xx.1641400 zapis do suboru

~ $ cat /etc/default/readsb vypis obsahu suboru

~ $ sudo systemctl restart readsb reStart, akceptacia zmeny, naCitanie novych parametrov

gpscsv je jednoduchy program v jazyku Python urceny na ¢itanie datovych tokov JSON z programu gpsd a ich vystup vo
formidte CSV (Comma Separated Values). Prijima vstup zo zadaného programu gpsd a vystup smeruje na Standardny vystup.

OK

DOPLNKY

V pripade offline bude zobrazenie bez mapového podkladu. Mame dve moZnosti, dva kvalitativne rozdielne mapové podklady:

1. Download the tiles (700 MB download, disk space required around 2 GB) 2. optional: Download extra detailed tiles (1.3
GB download, disk space required around 4 GB)

https://github.com/ADSBexchange/wiki/wiki/tar1090-offline-map#download-the-tiles-700-mb-download-disk-space-required-
around-2-gb

https://github.com/wiedehopf/adsb-wiki/wiki/offline-map-tiles-tari090 next web page:

Even with already installed tar1090, run the install / update script for tar1090, it will autodetect the tiles:

~ $ sudo bash -c "$(wget -nv -0 - https://github.com/wiedehopf/tari090/raw/master/install.sh)"

Finish tar1090 integration Even with already installed tar1090, run the install / update script for tar1090, it will
autodetect the tiles installed above: https://github.com/wiedehopf/tar1090#installation
You should now have an offline map layer available using the map layer selection menu (top right of the map).
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2025-03-06 14:39:59 URL:https://raw.githubusercontent.com/wiedehopf/tar1090/master/install.sh [19032/19032] -> "-" [1]
49355 (process ID) old priority 0, new priority 10
Restarting lighttpd

All done! Webinterface available at http://192.168.1.xx/tar1090

installed above: https://github.com/wiedehopf/tar1090#installation

https://github.com/wiedehopf/graphsl1090?tab=readme-ov-file

sudo bash -c "$(curl -L -o - https://github.com/wiedehopf/graphsi1090/raw/master/install.sh)"

/home/atc-pi5 /home/atc-pi5

/home/atc-pi5

Cloning into '/usr/share/graphs1090/git'...

remote: Enumerating objects: 45, done.

remote: Counting objects: 100% (45/45), done.

remote: Compressing objects: 100% (45/45), done.

remote: Total 45 (delta 2), reused 20 (delta 0), pack-reused © (from 0)
Receiving objects: 100% (45/45), 142.05 KiB | 1.69 MiB/s, done.
Resolving deltas: 100% (2/2), done.

Install in progress, this shouldn't take longer than a minute or two ..........
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diff: /etc/systemd/system/collectd.service.d/malarky.conf: No such file or directory

All done! Graphs available at http://192.168.xx.xx/qraphs1090 It may take up to 10 minutes until the first data is
displayed

https://phoenixnap.com/kb/nc-command

netcat je jednoduchy unixovy néstroj, ktory ¢ita a zapisuje data cez sietové pripojenia pomocou protokolov TCP alebo UDP.
Je navrhnuty ako spolahlivy ,back-endovy” néastroj, ktory je mozné pouzivat priamo alebo ho lahko ovladat prostrednictvom
inych programov a skriptov.

-v podrobny vypis [dvojnasobné pouzitie zvySi podrobnost vypisu], -z rezim nulového I/0 [pouziva sa pri skenovani] -n
len ¢iselné IP adresy, bez DNS, -p port ¢islo lokalneho portu (¢isla portov mdézu byt jednotlivé alebo v rozsahoch: lo-hi
[vratane])

~$ netcat -z -v 127.0.0.1 30003
localhost [127.0.0.1] 30003 (?) open

~$ nc -zv localhost 30000-30035 | grep 'succeeded'
~$ nc -zv 127.0.0.1 30000-30035 | grep 'succeeded'

localhost [127.0.0.1] 30005 (?) open
localhost [127.0.0.1] 30004 (?) open
localhost [127.0.0.1] 30003 (?) open
localhost [127.0.0.1] 30002 (?) ope

~$ sudo netstat -anp | grep -w LISTEN

23


https://phoenixnap.com/kb/nc-command
http://192.168.1.54/graphs1090

ERRORS

Chyba pri inStalécii tar1090 a readsb: Errors were encountered while processing: xtrx-dkms

FATAL: could not find aircraft.json in any of the usual places!

Error! Bad return status for module build on kernel: 6.12.20+rpt-rpi-2712 (aarch64)

Consult /var/1lib/dkms/xtrx/0.0.1+git20190320.5ae3a3e-3.2/build/make.log for more information.
dpkg: error processing package xtrx-dkms (--configure):

installed xtrx-dkms package post-installation script subprocess returned error exit status 10
Errors were encountered while processing: xtrx-dkms

E: Sub-process /usr/bin/dpkg returned an error code (1)

—————————————————————————— Postup odstanenia chyby:

~ $ apt show xtrx-dkms [~ $ apt -help] sudo apt remove xtrx-dkms inStalacia preSla bez chyby
Package: xtrx-dkms

Version: 0.0.1+git20190320.5ae3a3e-3.2

Priority: optional

Section: kernel

Maintainer: Sepi Gair <sepigair@email.cz>

Installed-Size: 73.7 kB

Depends: dkms (>= 2.1.0.0)

Homepage: https://github.com/xtrx-sdr/xtrx_linux_pcie_drv
Download-Size: 14.8 kB

APT-Manual-Installed: no

APT-Sources: http://deb.debian.org/debian bookworm/main armé64 Packages

INFO:

https://packages.debian.org/sid/xtrx-dkms Description: XTRX PCI driver for linux

XTRX is the smallest easily embeddable software-defined radio (SDR). It is both affordable and high-performance. XTRX is
designed to enable the next generation of wireless solutions, from prototype to production.

This package contains the source for the XTRX kernel module. https://github.com/wiedehopf/readsb?tab=readme-ov-fil
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Raspberry Pi 5 vyzaduje stabilné napajanie 5,1 V a az 5 A (27 W) prostrednictvom USB-C Power Delivery (PD), C€o je vyrazné
zvySenie oproti predchadzajucim modelom. Originalny napajaci adaptér Raspberry Pi 27W USB-C PD automaticky komunikuje s
original adaptérom a umoznuje zvys8S$it' prud na USB portoch (az 1,6 A) a podporuje prebudenie z rezimu spanku. Pouzitie
slab8ich zdrojov (napr. 5 V/3 A) mbéZe spbsobit’ nestabilitu, =zniZeny vykon alebo ochranu pred ,podnapajanim”, ¢o na
obrazovke, alebo v logu vypiSe OVERLOAD. Ak napaja¢ nie je originalny zdroj,

Komunikacia medzi napajacim zdrojom a Raspberry Pi 5 prebieha prostrednictvom USB-C Power Delivery (PD) handshake
protokolu cez konfigurac¢ny kandl (CC pin). Ked je Pi 5 pripojené, zdroj (source) oznami dostupné napajacie profily (napr.
5V /5A 9V / 3 A). P15 ako spotrebi¢ (sink) vyberie profil 5,1V / 5 A (27 W). Ak zdroj tento profil podporuje a
déjde k uspeSnej dohode, Pi 5 odomkne plny vykon a zvy$i pruadovy limit na USB portoch na 1,6 A. Ak komunikacia zlyha
(napr. pri inom zdroji, hoc dostatoCne tvrdy), je systém prepnuty do reZzimu 5V / 3 A a USB prud je obmedzeny na 600 mA.
Priklad vypisu:

Monitorovanie problému systému prikazom: ~ $ journalctl -f, dmesg -w

<5>[48344.792797] usb usbl-portil: over-current change #8
<5>[48344.795211] usb usb3-porti: over-current change #8
<5>[48344.820768] usb usb4-portil: over-current change #8
<5>[48344.924743] usb usb2-portil: over-current change #8
<6>[48344.928727] usb 1-1: USB disconnect, device number 45
<6>[48344.928745] usb 1- : USB disconnect, device number 47
<6>[48344.929041] usb 1- USB disconnect, device number 48
<6>[48344.929291] usb 1- USB disconnect, device number 49
<6>[48344.929647] usb 1- USB disconnect, device number 51

PR RR
DN R

VyrieSené: bol pouzity originalny zdroj pre RPi5, hoc spoloc¢ny zdroj bol 5.12V/10A ? :-]
Raspberry Pi - monitor napétia a teploty:
~ $ vcgencmd pmic_read_adc

~ $ vcgencmd measure_temp
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usb_claim_interface -6 zvycajne znamena, Ze k USB zariadeniu nie je mozné ziskat pristup, pretoZe je uZ pouzivané
inym procesom alebo ovlada¢ jadra aktivne obsadzuje rozhranie. Jeden zo spdsobov ako uvolnit obsadeny (erro -6) USB klac¢
je napriklad prikaz usbreset. UrcCenie ktory.

usb_claim_interface error -6 Failed to open rtlsdr device #0: Device or resource busy
Usage:
~ $ usbreset
usbreset PPPP:VVVV

usbreset BBB/DDD
usbreset "Product"

reset by product and vendor id
reset by bus and device number
reset by product name

Devices:

Number 001/006 1ID Obda:2838 RTL2838UHIDIR *
Number 001/004 1ID Obda:2838 RTL2838UHIDIR
Number 001/007 ID Obda:2832 RTL2832U

Number 001/605 1ID Obda:2838 RTL2838UHIDIR

test:
~ $ rtl_test ~ $ rtl_sdr -d 9999 rtl _adsb -d 00001090 -V

Found 4 device(s):

Realtek, RTL2838UHIDIR, SN: 00001090
Realtek, RTL2838UHIDIR, SN: 00000136
Realtek, RTL2838UHIDIR, SN: 00000131
Realtek, RTL2838UHIDIR, SN: 00000118

WNPEFE O

~ $ usbreset 1/6
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[17a] | error -6 (obsadeny port USB) blacklist

~ $ echo 'blacklist dvb_usb_rt128xxu' | sudo tee /etc/modprobe.d/blacklist-rtl.conf

Opakujuci sa problem sa mdézme poklasit odstranit zapisom do blacklist suboru blacklist (iba) v pripade kolizie USB portov
s chybou error -6

Source:
https://sdr-enthusiasts.gitbook.io/ads-b/setting-up-rtl-sdrs/blacklist-kernel-modules podla navodu z hore uvedeneho linku

/etc/modprobe.d/blacklist-rtlsdr.conf

Mar 03 12:42:49 raspberrypi dumpvdl2[114486]: Failed to open rtlsdr device #0: error -6

Mar 03 12:42:49 raspberrypi systemd[1]: dumpvdl2.service: Main process exited, code=exited, status=1/FAILURE
Mar 03 12:42:49 raspberrypi systemd[1]: dumpvdl2.service: Failed with result 'exit-code'.

Mar 03 12:43:20 raspberrypi systemd[1]: dumpvdl2.service: Scheduled restart job, restart counter is at 1537.
Mar 03 12:43:20 raspberrypi systemd[1]: Started dumpvdl2.service.

Mar 03 12:43:20 raspberrypi dumpvdl12[114539]: dumpvdl2 2.4.0 (libacars 2.2.0)

Mar 03 12:43:20 raspberrypi dumpvdl12[114539]: Sampling rate set to 1050000 sps

Mar 03 12:43:20 raspberrypi dumpvdl2[114539]: Found 4 device(s):

Mar 03 12:43:20 raspberrypi dumpvdl2[114539]: 0: Realtek, RTL2832U, SN: 00001090

Mar 03 12:43:20 raspberrypi dumpvdl2[114539]: 1: Realtek, RTL2838UHIDIR, SN: 00000136

Mar 03 12:43:20 raspberrypi dumpvdl2[114539]: 2: Realtek, RTL2838UHIDIR, SN: 00000131

Mar 03 12:43:20 raspberrypi dumpvdl2[114539]: 3: Realtek, RTL2838UHIDIR, SN: 00000118

Mar 03 12:43:20 raspberrypi dumpvdl2[114539]: Using device 0: Generic RTL2832U

Mar 03 12:43:20 raspberrypi dumpvdl2[114539]: usb_claim_interface error -6

Mar 03 12:43:20 raspberrypi dumpvdl12[114539]: Failed to open rtlsdr device #0: error -6

Mar 03 12:43:20 raspberrypi systemd[1]: dumpvdl2.service: Main process exited, code=exited, status=1/FAILURE


https://sdr-enthusiasts.gitbook.io/ads-b/setting-up-rtl-sdrs/blacklist-kernel-modules

Mar 03 12:43:20 raspberrypi systemd[1]: dumpvdl2.service: Failed with result 'exit-code'.

Pozriet: https://blok.tydyt.cz/index.php/DumpVDL2

#!/bin/bash

sudo systemctl disable dumpvdl2.service - pouzite riesenie CLI. sudo su, systemctl disable ...
sudo systemctl disable dumpl090-fa.service

sudo systemctl stop dumpvdl2.service - pouzite riesenie CLI. sudo su, systemctl stop ...
[sudo systemctl stop dumpvdl2]

sudo systemctl enable dumpvdl2.service
sudo systemctl start dumpvdl2.service

ipath=/usr/local/share/adsb-scripts
rm "$ipath/dumpvdl2-git" -rf
rm -v -f /lib/systemd/system/dumpvdl2.service /etc/default/dumpvdl2

OK !'!

Upgrade slubuje vylepSenia, no rtl_sdr klu¢ V4 pracuje aj bez upgrade.
Alternative Debian Package Installation Method
If you have a system reliant on the Debian packages (eg. FlightRadar24, FlightAware, ADSBExchange, OpenWebRX+ images) you
can update them directly using this method:

~ sudo apt update
sudo apt install libusb-1.0-0-dev git cmake build-essential pkg-config build-essential
sudo apt install debhelper

git clone https://github.com/osmocom/rt1-sdr
cd rtl-sdr

&+ &+ @ B P
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sudo dpkg-buildpackage -b --no-sign
cd

sudo dpkg -i librtlsdro_*.deb
sudo dpkg -i librtlsdr-dev_*.deb
sudo dpkg -i rtl-sdr_*.deb

l
&+ 8+ &+ &+

source: https://www.rtl-sdr.com/v4/ https://www.aaronrombaut.com/rtl-sdr-blog-v4-on-raspberry-pi-os/

https://www.aaronrombaut.com/build-gqrx-on-raspberry-pi-5/

https://www.aaronrombaut.com/build-sdr-on-raspberry-pi-5/

RTL-SDR Blog V4 prinaSa oproti verzii V3 niekolko vyznamnych vylep3eni, najmd v oblasti prijmu vysokofrekvencného (HF)
signdlu, filtrovania signdlu a celkovej stability. Nahradza problematickua metédu priameho vzorkovania verzie V3
zabudovanym vysokofrekvenénym prevodnikom, eliminuje bezZné problémy s aliasingom a disponuje vylepSenym filtrovanim na
vstupnej strane, ktoré zvladne silné signaly v mestskom prostredi. Hoci verzia V4 prinédSa mierne zniZenie citlivosti (2-3
dB na niektorych pasmach) vymenou za ovela lepSie potlacenie ruSenia, je Siroko povazovana za spolahlivejs$i a uzivatelsky
privetivejsi SDR dongle - najma pre pocuvanie HF a kratkych vin.

Test USB kluCa inStaléacie ads-b. V pripade error -6 pouzit’ usbreset:
rtl_adsb -d 00001090 -V ~ $ rtl_adsb -V pozri: man rtl_adsb

~ $ systemctl disable dumpl090-fa.service
~ $ systemctl stop dumpl090-fa.service

~ $ sudo systemctl disable / enable service-name ~ $ sudo systemctl start / stop service-name
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Poznamka:

Rozdiel medzi prikazmi stop/start a disable/enable v systéme Ubuntu spoCiva v ich rozsahu pdésobnosti a trvalosti. Prikazy
stop a start riadia aktudlny stav sluzby - okamzite ju zastavia alebo spustia -, ale nemaju vplyv na to, €o sa stane po
reStarte systému. Naopak, prikazy disable a enable urcuja, ¢€i sa sluzba automaticky spusti pri Starte systému, pricom
nemajd ziadny okamzity vplyv na jej aktudlny stav.

Alternativy

https://github.com/wiedehopf/tarl1090?tab=readme-ov-file#tarl1090

FATAL: could not find aircraft.json in any of the usual places!

checked these: /run/readsb /run/dump1090-fa /run/dumpl090 /run/dumpl@90-mutability /run/adsbexchange-feed
/run/skyaware978, error -6

You need to have a decoder installed first, readsb is recommended:
https://github.com/wiedehopf/adsb-scripts/wiki/Automatic-installation-for-readsb

wiedehopf / adsb-scripts Public

https://qithub.com/wiedehopf/adsb-scripts/wiki/

create: alias 11="'1s -1lrta’
~$ alias
~$ alias 131-3='acarsdec -0 3 -r 00000131 131.525 131.725 131.825 131.850'
~$ alias 136='dumpvdl2 --rtlsdr 00000136 --gain 42 136725000 136775000 136825000 136975000

https://linuxhandbook.com/linux-alias-command/

https://www.tecmint.com/create-alias-in-1linux/

ufw

Preferences > add/remove software > | > ufw-0.3.6.2-1
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The Uncomplicated FirewWall is a front-end for iptables, to make managing a Netfilter firewall easier. It provides a
command line interface with syntax similar to OpenBSD's Packet Filter. It is particularly well-suited as a host-based
firewall.

Bacckup tar

tar cfv backup.tar /home/adresarx vytvori backup.tar domovskeho adrsara /home/at4inl v totoznom adresary

tar czfv /media/at4inil/exter_data_disk/backup-home-at4inil.tar /home/at4inl  vytvori backup.tar domovskeho adrsara
/home/at4inl na ext. disku [path]

tar -tf /media/at4inl/exter_data_disk/backup-home-at4ini.tar list

tar -xvf archive.tar extract By default, tar will extract the
archive contents in the current working directory

tar -xf archive.tar -C /opt/files extract (-C) to extract archive files
in a specific directory
MORE: https://linuxize.com/post/how-to-create-and-extract-archives-using-the-tar-command-in-1linux/

backup iso

sudo dd bs=4M if=/dev/sdal of=/media/at4inil/exter_data_disk/backup-4inl.img status=progress

MORE: https://raspberrytips.com/create-image-sd-card/

Xgps
Farebné symboly v aplikécii xgps 3.22 indikuju kvalitu signéalu satelitu:

- Zlta farba (yellow) znamena slaby signal,
- Zelena farba (green3) znamena silny signal,
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- Zeleno-modréa farba znamena velmi silny signal.
Tvar symbolu reprezentuje konStelaciu satelitu:

- Kruhovy tvar pre GPS (GP),

- Stvorec pre SBAS (SB),

- Trojuholnik pre Galileo (GA),

- Iny tvar (napr. trojuholnik so Specifickym usporiadanim) pre iné konStelacie ako BeiDou (BD) a
- KosoStvorec GLONASS (GL).

- Vyplneny symbol = used yes
- Prazdny symbol = used no

Tymto spésobom aplikacia zobrazuje satelity na oblohe podla ich typu a kvality signalu, ¢im pouzivatel mbézZe lepSie
orientovat a vyhodnotit® kvalitu GPS prijimaca.[2]

[1](https://static.garmincdn.com/autoOem/vw/docs/UserManualsSK. pdf)

[2](https://github.com/ukyg9e5r6k7qubiekd6/gpsd/blob/master/xgps.in)

[4](https://man.archlinux.org/man/xgps.1l.en)

[5](https://nw-digital-radio.groups.io/g/udrc/topic/107224115)

[6](https://manpages.debian.org/testing/gpsd-clients/xgps.1.en.html)

[7](https://github.com/rnorris/gpsd/blob/master/xgps)

$ acarsdec -03 -r 00000131 131.525 131.725 131.825 131.850

Acarsdec monitor 10:38:06.535

Aircraft Flight Nb Channels First DEP  ARR ETA
G-YMMU  BA@118 10 ..X. 10:30:24.669 VOBL EGLL
I-JEND  EN9500 3 ..X. 10:33:18.914

9H-WMM W66786 16 .X.. 10:30:57.273 LEAL LZIB
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F-GSPL
A6-EGK
9V -SWOo
A6-BLZ
A6 -EBM
TC-LPT
T7888

Aircraft
9V-SwWo
G-YMMU
I-JEND
9H-WMM
F-GSPL
A6 -EGK
A6-BLZ
A6-EBM
TC-LPT

AF0218 3
EKO67V 19
SQ0335 4
EY0O044 5
EKO52M 17
TKO7WF 16
ZDOO0OO 6

Acarsdec
Flight Nb
SQ0335 5
BAOG118 10
EN9500 3
W66786 16
AF0218 3
EKO67V 19
EY0O044 5
EKO52M 17
TKO7WF 16

.. X. 10:
X 10:
X 10:
X 10:
X 10:
X 10:
X 10:

monitor 10:38:56.097

Channels First

X 10:
X 10:
X 10:
X 10:
Lo XL 10:
X 10:
X 10:
.. XL 10:
X 10:

36:
34:
30:
31:
29:
31:
30:

30:
30:
33:
30:
36:
34:
31:
29:
31:

DEP

26.
34,
39.
03.
49,
05.
05.

39.
24.
18.
57.
26.
34,
03.
49,
05.

920
116
742
745
116
793
663

ARR

742
669
914
273
920
116
745
116
793

VOBL

LEAL

ETA

EGLL

LZIB

Priebezne editovany dokument

33

tibor__jancula murena®io

Source: https://www.symbolselect.com/



Specifické vlastnosti modulu L.C29H v navigacii
Modul LC29H pontika oproti star§Sim GPS modulom (ako NEO-6M) vyrazné vyhody pre navigaciu:

¢ Dualne frekvencie (L1 + L5): Vyrazne zvySuje presnost v narocnych podmienkach (mesta s vysokymi budovami, lesy), kde dochadza k
odrazom signalu.

* Multi-GNSS: Sucasne vyuZiva systémy GPS, Galileo, GLONASS a BeiDou, o zvySuje pocet viditeI'nych satelitov a rychlost’ fixacie.

¢ Rychly Start: Vd'aka podpore A-GNSS a batérii (ak je osadenad) je Cas na prvy fix (TTFF) len niekol'ko sekund.

sudo apt install gpxviewer
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