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RAHSDR480_L04_P01_R01: Processing Architecture for SDR



Processing Architecture for SDR

 General Purpose Processor 

 Digital Signal Processor 

 Field Programmable Gate Arrays

 Graphics Processing Unit

 Advanced RISC Machine 



In this topic we have learnt about the

 Processing Architecture for SDR

 Next we are going to learn SDR Software
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RAHSDR480_L04_P02_R01: SDR Software 



SDR Software 

 The development environment is a pre-built packages.

 Signal Processing Blocks.

 Open Source.

 Hardware Support.

 Available Platform 



S.N. Platform Type

1. SDR# Windows Free

2. HDSDR Windows Free

3. SDR-RADIO.COM V2/V3 Windows Free

4. Linrad Windows/Linux/macOS Free

5. GQRX OSX/Linux Free

6. CubicSDR Linux/Windows/macOS Free

7 SDRUno Windows Free

8. SigDigger Linux Free

9. ShinySDR GNU Radio Free

10. WebRadio Linux Free

11. OpenWebRX Python Based Free

12. Sodira Windows Trial/Paid

13. SDR Touch Android Trial/Paid

14. RTLSDR Scanner Windows Free

15. Pothos SDR Windows Free

16. Advance Design System (ADS) Windows Trial/Paid

17. NI Labview Linux/Windows Trial/Paid

18. SDR angel Linux/Windows Free

19. IIO Oscilloscope Linux/Windows/macOS Free

20. GNU Radio Linux/Windows/macOS Free

21. MATLAB Linux/Windows/macOS Trial/Paid

22. Scilab Linux/Windows/macOS Free

23. SystemVue Windows Trial/Paid

24. Python Linux/Windows/macOS Free

CONT….



In this topic we have learnt about the

 SDR Software

 Next we are going to learn IIO Oscilloscope
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IIO Oscilloscope 

 The ADI IIO Oscilloscope is a cross platform GUI application, which demonstrates

the interface of different transceiver boards.

 It supports data transmission and capture and data can be plotted in time

domain, frequency domain, constellation and cross-correlation.

 This application shows several settings of SDRs to modify and view using GUI.

 Transmit only designed signals.



CONT….



CONT….



CONT….



CONT….



In this topic we have learnt about the

 IIO Oscilloscope

 Next we are going to learn GNU RADIO
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GNU RADIO

 GNU Radio is a open source Software toolkit for SDR that offers signal processing

blocks for the implementation of SDRs.

 Provides hardware support along with simulation like environment.

 Broadly used in research, industry, academia, and hobbyist environments to support

both wireless communications research and real-world radio systems.



 The individual processing stages can be thought of blocks which can be configured.

CONT….



CONT…. Different Blocks

Waveform Generation

o Constant Source

o Noise Source

o Signal Source 

(Square, Sine etc.)

Modulators

o AM Demod

o Continuous Phase 

Modulation

o PSK Mod / Demod

o GFSK Mod / Demod

o GMSK Mod / Demod

o QAM Mod / Demod

o WBFM Receive

o NBFM Receive

Math Operators

o Abs

o Add

o Complex Conjugate

o Divide

o Integrate

o Log10

o Multiply

o RMS

o Subtract



Filters

o Band Pass / Reject 

Filter

o Low / High Pass Filter

o IIR Filter

o Generic Filter bank

o Hilbert

o Decimating FIR Filter

o Root Raised Cosine 

Filter

o FFT Filter

Channel Models

o Fading Model

o Dynamic Channel 

Model

o Frequency Selective 

Fading Model

Instrumentation

o Constellation Sink

o Frequency Sink

o Histogram Sink

o Number Sink

o Time Raster Sink

o Time Sink

o Waterfall Sink

CONT….



Fourier Analysis

o FFT

o Log Power FFT

o Goertzel (Resamplers)

o Fractional Resampler

o Polyphase Arbitrary Resampler

o Rational Resampler (Synchronizers)

o Clock Recovery MM

o Correlate and Sync

o Costas Loop

o FLL Band-Edge

o PLL Freq Det

o PN Correlator

o Polyphase Clock Sync

CONT….



In this topic we have learnt about the

 GNU RADIO

 Next we are going to learn NI LabVIEW
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NI LabVIEW

 A graphical programming interface where the created user interfaces is integrated into the

development cycle.

 This graphical approach allows non-programmers to build programs by drag & drop of the

virtual representations of lab equipment with which they are already familiar.

 LabVIEW programs-subroutines are termed virtual instruments (VIs). Each VI has three

components: a block diagram, a front panel, and a connector pane.



 Also useful in Industrial application & data acquisition.

 Can program FPGA.

CONT….



In this topic we have learnt about the

 NI LabVIEW

 Next we are going to learn Python
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RAHSDR480_L04_P06_R01: Python



Python

 Python is a open source Software toolkit for SDR that offers signal processing blocks for the

implementation of SDRs.

 Lot of pre-built signal Processing Libraries are available.



In this topic we have learnt about the

 Python

 Next we are going to learn MATLAB
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RAHSDR480_L04_P07_R01: MATLAB



MATLAB

 MATLAB or matrix laboratory is a programming language & numerical computing

environment developed by MathWorks.

 Operations like matrix manipulations, plotting of functions and data, implementation of

algorithms, creation of user interfaces, and interfacing with programs written in other

languages.

 Also consist of Simulink where option of block wise programming is available.

 Useful in engineering, science, and economics.



In this topic we have learnt about the

 MATLAB

 Next we are going to learn Scilab
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RAHSDR480_L04_P08_R01: Scilab



Scilab

 Scilab is a free and open-source, cross-platform numerical computational package and a high-

level, numerically oriented programming language.

 It can be used for signal processing, statistical analysis, image enhancement, fluid dynamics

simulations, numerical optimization, and modeling, simulation of explicit and implicit dynamical

systems and symbolic manipulations.

 Xcos is a graphical editor to design hybrid dynamical systems models. Models can be

designed, loaded, saved, compiled and simulated.

 Xcos is freely available and distributed with Scilab.



CONT….



CONT….



In this topic we have learnt about the

 Scilab

 Next we are going to learn SDR Angel
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SDR Angel

 SDR angel is an signal analyzer frontend to various hardware.

 Blade RF

 Hack RF

 LimeSDR

 PlutoSDR

 SoapySDRa

 USRP

 XTRX



CONT….



In this topic we have learnt about the

 SDR Angel

 Next we are going to learn SDR Sharp



Fundamentals of  SDR:RAHSDR480

Module-4:Software for SDR 

RAHSDR480_L04_P10_R01: SDR Sharp



SDR Sharp
 The best free SDR software for Airspy and RTL-SDR dongles!



In this topic we have learnt about the

 SDR Sharp

 Next we are going to learn SystemVue
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RAHSDR480_L04_P11_R01: SystemVue



SystemVue

 Connect system-level design to RF circuit simulation. Verify physical layer system designs.

Interoperate with test equipment while wireless standards evolve.

 Validate baseband and RF integration early

 Streamline verification with pre-built test benches

 Easily connect to test equipment

 Perform 5G architecture development and validation

 Create and verify algorithms with baseband libraries

 Simulate real-world scenarios.

 Standards libraries.



In this topic we have learnt about the

 SystemVue

 Next we are going to learn Module-5:SDR SELECTION CRITERIA


