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Agenda

 An example application of SDR and satellites

 Demo – WLAN image transmission

 Software-defined radio with MATLAB and Simulink

 Building a practical digital receiver

 Q&A

 Workshop to install RTL-SDR support package on laptops
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 The geostationary satellite Es’hail-2 (QO-100) 
carrying amateur radio transponders is now in a 
geostationary orbit at 25.9° East. 

 These are the first amateur radio transponders to 
be put into geostationary orbit and they are 
expected to link radio amateurs from Brazil to 
Thailand.
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Es’hail 2 / QO-100

https://amsat-uk.org/2016/05/21/eshail-2-geo-p4a-transponder-freqs/
https://amsat-uk.org/satellites/geo/eshail-2/

Es’hail-2 carries two “Phase 4” amateur radio 
transponders :
• 2400 MHz (250 kHz bandwidth for conventional 

analog operations) and 
• 10450 MHz (8 MHz bandwidth transponder for 

experimental digital modulation schemes and 
DVB amateur television)
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 Equipment:
 ADALM-PLUTO

 CN0417 driver (2.4 GHz)

 Yosoo- EDUP EP-AB003 8W WiFi Signal 
Extender

 Antenna
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Es’hail 2 / QO-100

https://twitter.com/r4d10n/status/1108225024622641152
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DEMO
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Software-Defined Radio (SDR) with MATLAB and Simulink

 Why?
– Quickly design and build transceivers 

– Work with standards-based signals 
(FM, ADS-B, WLAN, LTE, etc.)

– Easily interface with SDR hardware to 
validate design in a real environment

 How?
– Design and build transceivers easily 

with MATLAB and Simulink

– Validate transceiver designs using 
simulated channels (AWGN, Multipath 
Fading, etc.)

– Send and receive baseband I/Q 
samples over the air with SDR 
platforms
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Software-defined Radio in MATLAB and Simulink

 With what?

USRP

RTL-SDR

Zynq

ADALM-PLUTO
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Software-defined Radio in MATLAB and Simulink

 With what?
– http://www.mathworks.com/discovery/sdr.html

– Google “matlab sdr”
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Software-defined Radio in MATLAB and Simulink

 With what?
– https://www.mathworks.com/campaigns/products/offer/download-rtl-sdr-

ebook.html?iid=disc_eb_spc_cta

– Google “rtl-sdr matlab book”
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Software-defined Radio in MATLAB and Simulink

 With what?



11

Software-defined Radio in MATLAB and Simulink

• PDF available at http://analog.com for FREE
• Covers the difficult topics (i.e. 

synchronization) that most other comms 
books shy away from

 With what?
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Software-defined Radio in MATLAB and Simulink

 With what?
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Software-defined Radio in MATLAB and Simulink

 With what?
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Building a Practical Digital Receiver

My system works perfectly under simulated multipath fading and AWGN!

Why does my receiver get 50% BER when I use SDR radios?
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Building a Practical Digital Receiver

 Overcome the hardware!
– Noisy front end

– I/Q imbalance

– Phase noise

– DC offsets

– Carrier frequency offsets

– Timing skew
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Building a Practical Digital Receiver
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Building a Practical Digital Receiver
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Building a Practical Digital Receiver
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Q&A


