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Summary 

Software Defined Radio (SDR) is a radio 

communications system that implements 

features / functions by means of software on 

an embedded system, as opposed to 

traditional hardware-based implementation. 

This short publication aims to give a brief 

overview of software defined radio and its 

current usage, and explain the advantages of 

its use in heterogeneous environments 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overview  

With the exponential growth in the means and ways in which 

people need to communicate - from voice communications to 

command and control, to emergency response - the ability to 

modify radio devices efficiently and cost effectively has 

become a necessity. Software Defined Radio (SDR) 

technologies have come to the forefront in driving 

communications forward due to the inherent flexibility, 

power and cost effectiveness it holds. Before we can fully 

discuss how SDR is currently used and the benefits it brings, 

we must first define it. There are two main types of radio 

containing software: Software Controlled Radio (SCR) and 

Software Defined Radio (SDR).  Both SCR and SDR are Radio 

in which some or all of the physical layer functions are 

Software based, the main difference is how they function. 

SCR is Software Controlled, meaning the device only uses 

software to provide control of the various functions that are 

fixed within the radio, whereas in Software Defined Radio   

the software is used to determine the specification of the 

radio and what it does. If the software within the radio is 

changed, its performance and function may change. i  

A Radio is any kind of device that wirelessly transmits or 

receives radio frequency signals. These signals are often used 

to facilitate in the transfer of critical information and or data.  

Historically, radio devices, and all of their functions: 

amplifiers, filters, modulators/demodulators etc., were 

completely hardware based. The main issues this posed was 

the fact the devices would limit cross functionality and only 

allow modification through physical redesign.  SDR, on the 

other hand, provides an effective solution to these problems, 

opening the door for multi-mode, multi-band and multi-

functional devices that can be modified and enhanced 

through software advancements. SDR provides the user with 

a device in which some, if not all, the operating functions are 

implemented through software or firmware operating on a 

number of different processing technologies. The use of 

technologies and devices – such as Field Programmable Gate 

Arrays (FPGAs), Digital Signal Processors (DSPs), General 

Purpose Processors (GPPs) and System-on-a-Chip (SoC) 

processors - allows the user to implement new wireless 

capabilities on existing radios, without the need for new 

hardware. ii 
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Usage 

Software Defined Radio is extremely versatile, and is used in a number of different industries and applications, 

for a number of different reasons. One of the main areas in which SDR has been implemented and developed 

for is defense and military application.  The Joint Tactical Radio System (JTRS) was a program initially developed 

by the US military, in a bid to manufacture radios that provide suitable flexibility and interoperable 

communication. Some examples of these radio terminals include: hand-held, vehicular, airborne and 

dismounted radios, as well as fixed and maritime base-stations. The original goal was achieved through the use 

of SDR systems based on an internationally recognized open Software Communications Architecture (SCA). 

This standard uses CORBA on POSIX operating systems to coordinate a number of software modules. The 

program provided a flexible new approach to meet the ever-growing diversity in soldier communications needs, 

through the use of software programmable radio technology. 

 

The SDR software radio concept is however applicable to many other areas of use. One area is mobile 

communications. By upgrading the software, it is possible to apply changes to any standards and even add new 

waveforms purely by upgrading the software and without the need for changes to the hardware. Furthermore, 

the use of SDRs will provide the flexibility needed to more efficiently use the radio frequency spectrum and to 

make available new services to users. Another area in which SDR is implemented is Research and Development. 

The versatility and ease of use of the radios can be configured to provide the exact receiver and transmitter 

requirements for any application without the need for a total hardware design from scratch. On account of its 

increasing accessibility, more development and enhanced application, the use of SDR have expanded past their 

historic uses. SDR is now being used in areas such as Wildlife Tracking, Radio Astronomy, and Medical Imaging 

Research, among others. One of the more unique and niche areas is the use of SDR in Artistic expression. One 

trend that is quite popular with some abstract artists is ability to conceptualize the idea of communication. One 

renowned installation is called the “holypager” which intercepts all POCSAG (an asynchronous protocol used 

to transmit data to pagers) pager messages in the city it resides and forwards them to the installation. The 

“holypager” anonymizes all messages and forwards them randomly to one of three pagers on display.  

Benefits 

As SDR has developed, and become an intrinsic part of a lot of applications, users are starting to see more and 
more benefits. Some desirable features of the technologies include:  

• The ability to alter all levels of functionality simply by  download and running new software at will  
• The ability to receive and transmit various modulation methods using a fairly basic set of hardware 
• The ability to avoid any interruptions or interference from another similar channel  
• The technologies are often a great deal more efficient; with improvements in time and cost for the end user 

being evident, resulting in simplification of radio architectures and improved performance 

https://boingboing.net/2017/12/28/holypager-an-artwork-that.html
https://boingboing.net/2017/12/28/holypager-an-artwork-that.html
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Concurrent Technologies is an international ISO 9001:2015 company specializing in the design and manufacture of commercial-off-the-shelf and custom 
designed industrial computer boards for critical embedded applications.  The company, which was founded in 1985, has offices in the USA, UK, India and China 
as well as a worldwide distributor network.  The company has a wide range of high-performance Intel® processor based VME, VPX™, CompactPCI® and 
AdvancedMC® products, which are complemented by an extensive offering of XMC (Express Mezzanine Card) products.  Concurrent Technologies is an 
Affiliate member of the Intel Internet of Things Solutions Alliance, a global ecosystem of 400+ member companies that provide scalable, interoperable 
solutions that accelerate deployment of intelligent devices and end-to-end analytics.  

• The chance for new development and experimentation, due to the adaptability and versatility of the 
software  

• Improved security through the use of techniques like frequency hopping 
 
Although there are many evident benefits from the development and application of SDR, we must also discuss 
possible restrictions and drawbacks.  

One of the main drawbacks is the difficulty in writing and developing new software for target systems. A user 
that is not completely experienced in writing software, or all that familiar with what is required in SDR 
technologies, may have some difficulty in utilizing SDR for their application needs. Another drawback is the 
poor dynamic range in some designs. This was one of the biggest barriers at the start of development of SDR, 
and although there have been improvements in leaps and bounds in recent years, there is still the possibility 
that dynamic range could provide a barrier for the user if not considered from the start of development.   

Conclusion  

 

Overall, Software Defined Radio holds a great deal more benefit than it does disadvantage for the user. The 

improved simplicity, performance and cost allows for the application of Software Defined Radio in critical 

environments. 

 

i https://www.electronics-notes.com/articles/radio/sdr-software-defined-radio-receiver/sdr-basics.php 
ii https://www.wirelessinnovation.org/assets/documents/SoftwareDefinedRadio.pdf 

 

https://www.electronics-notes.com/articles/radio/sdr-software-defined-radio-receiver/sdr-basics.php
https://www.wirelessinnovation.org/assets/documents/SoftwareDefinedRadio.pdf

