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CONTENTS

52 B S Bl e B

i
- O

N N N NNDNDINN = = e e e
T O U b WINR SOOI U &WN

Current Status

[0 Running Services

[] Not Installed

Hardware Requirements

Two RTL-SDR Dongles

Installation Instructions

Step 1: Install RTL-SDR Drivers
Step 2: Install dump1090 for ADS-B
Step 3: Install NOAA Decoders

. Step 4: Configure for Two Dongles

. Step 5: Create NOAA Recording Service
. Testing Procedures

. Test 1: Verify RTL-SDR Detection

. Test 2: Test NOAA Reception (Dongle 1)
. Test 3: Test ADS-B Reception (Dongle 2)
. Test 4: Verify Web Interface

. Test 5: Full Integration Test

. Troubleshooting

. “No RTL-SDR devices found”

. “Device busy”

. “PLL not locked”

. Poor Signal Quality

. No ADS-B Aircraft

. Services Overview

. File Locations

. Next Steps

. References



RTL-SDR Setup Guide for
satellite.stsgym.com

Created: March 13, 2026 Status: Pending Hardware Installation

Current Status
[0 Running Services

Service Status Port
stsgym-satellite-web Running 5006
satellite-db (PostgreSQL) Running 5432
satellite-redis Running 6379

[] Not Installed

Component Status
RTL-SDR drivers  Not installed
dumpl1090/readsb Not installed
wxtoimg/noaa-apt Not installed
RTL-SDR hardware Not connected

Hardware Requirements

Two RTL-SDR Dongles

1. Dongle 1 (NOAA Weather Satellites) - 137 MHz
o Frequency: 137.100 - 137.9125 MHz
o Satellites: NOAA-15, NOAA-18, NOAA-19, Meteor-M2
o Antenna: V-dipole or QFH antenna recommended
2. Dongle 2 (ADS-B) - 1090 MHz
o Frequency: 1090 MHz
o Purpose: Aircraft tracking via ADS-B
o Antenna: 1/4 wave ground plane or collinear

Installation Instructions

Step 1: Install RTL-SDR Drivers

# Run the setup script (requires sudo)

~/stsgym-satellite/scripts



./setup sdr.sh

apt update
apt install rtl-sdr librtlsdr-dev sox

modprobe dvb usb rtl28xxu 2>/dev/null
modprobe rt12832 /dev/null
modprobe rt12830 /dev/null

udevadm control
udevadm trigger

Step 2: Install dump1090 for ADS-B

apt install dumpl090-mutability

/tmp
clone https://github.com/wiedehopf/readsb.git




readsb

make install

systemctl daemon-reload
systemctl enable readsb
systemctl start readsb

Step 3: Install NOAA Decoders

apt install wxtoimg

/tmp
clone https://github.com/martinber/noaa-apt.git
noaa-apt
cargo build
cp target/release/noaa-apt /usr/local/bin/

Step 4: Configure for Two Dongles

Since we need two dongles, we must assign them different serial numbers
and create separate services:




rtl _eeprom

rtl _eeprom

rtl _eeprom
rtl _eeprom

Step 5: Create NOAA Recording Service




systemctl daemon-reload

Testing Procedures

Test 1: Verify RTL-SDR Detection

rtl_test

Test 2: Test NOAA Reception (Dongle 1)

~/stsgym-satellite
./scripts/download tle.sh




rtl fm 0 137100000 55000 40 11025
test noaa.wav

wxtoimg HVC test noaa.wav test noaa.png

Test 3: Test ADS-B Reception (Dongle 2)

readsb rtlsdr

curl http://localhost:8080/data/aircraft.json jq .

60




Test 4: Verify Web Interface

curl http://localhost:5006/api/satellites/ jq .

curl http://localhost:5006/api/aircraft/live jq .

Test 5: Full Integration Test

systemctl start readsb
systemctl start adsb-collector
systemctl start noaa-recorder

systemctl status readsb
systemctl status adsb-collector
systemctl status noaa-recorder

/var/log/syslog

~/stsgym-satellite
docker exec satellite-db psql satellite




curl http://localhost:5006/api/aircraft/live

jq

Troubleshooting

“No RTL-SDR devices found”

Realtek

modprobe dvb usb rtl28xxu rtl2832
modprobe rtl12832

“Device busy”

rtl
/dev/bus/usb/*/

pid

“PLL not locked”

Poor Signal Quality

1. Check antenna connections



2. Move antenna away from electronics

3. Try different gain settings:
o NOAA: Start at 40, adjust based on signal strength
o ADS-B: Start at 40, increase if range is low

4. Add LNA (Low Noise Amplifier) for weak signals

No ADS-B Aircraft

1. Verify dump1090/readsb is running:

pgrep readsb

2. Check antenna position (outdoor is best)
3. Verify correct dongle (use -d 1 for second dongle)

4. Check gain setting (too low = no signals, too high = noise)

Services Overview

Service Purpose Port Status

readsb ADS-B receiver 8080 [] Not installed
adsb-collector Store ADS-B data - [0 Not configured
noaa-recorder Record satellite passes - [0 Not configured
stsgym-satellite Web interface 5006 [J Running

File Locations

Path Purpose
/var/satellite/recordings/ NOAA audio recordings
/var/satellite/images/ Decoded satellite images

~/stsgym-satellite/scripts/ Setup and utility scripts
~/stsgym-satellite/services/ Python services
/etc/systemd/system/ Service definitions

Next Steps

. Connect RTL-SDR hardware to the server via USB

. Run setup script: sudo ./scripts/setup sdr.sh

. Set serial numbers: Configure each dongle with unique ID
. Install dump1090/readsb: For ADS-B reception

. Install wxtoimg/noaa-apt: For NOAA image decoding

. Create systemd services: For automatic startup

QU WN -



7. Test reception: Follow testing procedures above
8. Monitor: Check web interface and database for data

References

* RTL-SDR Wiki: https://www.rtl-sdr.com/

e dump1090: https://github.com/flightaware/dump1090
* readsb: https://github.com/wiedehopf/readsb

* wxtoimg: https://wxtoimgrestored.org/

* noaa-apt: https://github.com/martinber/noaa-apt

» Skyfield: https://rhodesmill.org/skyfield/
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