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Overview

• SDR Concepts

• SDR Uses

• SDR Devices

• SDR Software

• Remote SDR access

• Work session



NotebookLM Presentation

SDR_Your_Shack_s_New_Superpower.pdf



What is an SDR







Traditional Radios

Radio functions implemented 
with discrete electronics 
components



SDR in Gnu Radio

Radio functions implemented in computer programming



RTL-SDR





Simplest implementation



What do I see?





How can I use it?

• Operating
• As a receiver for QSOs
• To listen to any frequency within the SDR’s range
• To pipe audio into other programs (WSJT, FL-Digi) to decode
• As a panadapter to view large freq spans

• Experimenting
• Listening to new stations
• Trying new modes

• Single-Purpose Reporting (with Raspberry Pi)
• ADS-B aircraft
• ABS ships
• GOES
• Satnogs
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Typical application 
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Typical SDR Configurations



SDR Radio Characteristics

• ADC resolution

• Bandwidth – the breadth of frequencies that can be viewed in one 
time. 

• Frequency coverage – the range of frequencies that can be 
received

• Filtering – the ability of the radio to reject strong and unwanted 
adjacent signals

• Inputs – the number of antenna inputs on the device





Why ADC Bit Depth Matters

• 8-bit: 256 steps -distortion

• 14-bit: 16,384 steps -DX through broadcast

• 16-bit: 65,536 steps -contest-grade

• Image: Stair-step graphic



Bandwidth Considerations

• SDR bandwidths are much larger than entire ham bands

• May be needed for experimental work

• Larger bandwidth = more CPU and network utilization

• Use only what you need



Bandwidth = Your Instant View

• RTL-SDR: 2-3 MHz

• SDRplay/Airspy: 8-10 MHz

• Ettus/Lime: 30-56 MHz

• Wider bandwidth = more CPU & network load



When Wide Bandwidth Wins

• Full 6 m sporadic-E watch

• Wide satellite transponders

• UHF DATV (2-8 MHz signals)

• Microwave beacon surveys

• Software decimation lets you zoom in





Hardware & Software Are Interchangeable

• RTL today, Pluto tomorrow -same software!

• Open libraries: SoapySDR, libiio

• Exceptions: Proprietary (Flex SmartSDR)

• Image: Device icons â†’ SDR software logos



SDR Software - Two Camps

• Operating-focused: QSO audio & logging

• Experiment-focused: decoders, transmit, analysis

• Image: Split icons



SDR Console



SDR#

• Fastest & lightest

• Huge plugin ecosystem



SDR++



SDR Angel

• Transmit support (Pluto, 
HackRF)

• Multiple VFOs, built-in 
decoders

• Satellite tracking



The “Language” of SDR – the “IQ Stream”

It is a stream of digital data containing pairs of numbers (the I and the Q 

component) that describe a radio signal. It’s sent from the SDR Device to 

the SDR Software 





How the IQ Stream is used

• Directly from the SDR Device to the SDR Software (USB 
connection)

• Indirectly thru a network connection

• Can be recorded and played back allowing active retuning 



Why Record Raw I/Q (Not Audio)

• Retune, filter, slow down after recording

• Replay missed callsign/telemetry

• One good pass = hundreds of practice decodes

• Image: Audio vs. I/Q playback



IQ Stream Limitations

• Affected by:

• Signal bandwidth

• “Decimation” – intentionally regularly dropping observations

• Limitations

• Computer speed

• USB port speed

• Network speed (if using network)



Remote SDR





SpyServer on 
Discovery Dish Post



OpenWebRX





ADS-B Receiver

• Dedicated Raspberry Pi

• Dedicated SDR

• Integrated web server



Questions and Demos
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