SDRconnect

EDRP/EA/v Noise Blanking and Noise Reduction

Understanding Noise Blanking (NB) and Noise Reduction (NR) in SDRconnect™

This article explains the difference between Noise Blanking and Noise Reduction as
implemented in SDRconnect. While the same type of Noise Blanking that was used in
SDRuno (via the NB buttons) is implemented in SDRconnect, the Noise Reduction used
is completely new.

Noise Blanking

There are two types of Noise Blanking employed. These are Wide Band Noise Blanking
and Narrow Band Noise Blanking. The difference is that one works off the full IQ
spectrum and the other works off the down-sampled and filtered (Aux SP) signal.

Noise Blanking is most useful in dealing with Impulse Noise. It will do nothing as far as
Gaussian White Noise is concerned. Impulse Noise is a particular type of interference
that typically comes from switched mode power supplies or switching inverters. These
produce quite regular voltage spikes at the switching frequency and if the switching
frequency is low, then the spikes will be very close together and will appear 'noise-like'
on the spectrum display.

Noise Blanking works on the time domain samples and takes a running average of the
samples from the ADCs as a baseline reference level for the total signal. Transient
voltage spikes associated with impulse noise will tend to give short term large increases
in the ADC sample magnitude and so the software uses a blanking threshold that is
user defined. If the individual sample magnitudes are greater than the than the blanking
threshold, then this sample is 'blanked’ or set to a very low value. This can be a useful
way of 'discarding' samples that contain the voltage transient or impulse noise.

This why, if the blanking threshold is set to a value that is below the average signal
level, then all samples are blanked, and you see nothing on the spectrum display. So to
get the best out of this, you need careful adjustment.

The wideband noise blanker tends to be the better of the two and that is primarily
because it works at the full sample rate and with a higher sample rate and larger
number of signals, the rolling average measurement of the incoming signal tends to be
more constant. It is also much easier to see the impact of the threshold adjustment as
you can monitor regions of spectrum where there are no wanted signals to look to see
what happens to the 'Noise floor' as you adjust the threshold.
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Noise Blanking Settings in SDRconnect

The Wide Band Noise Blanking controls can be found in the sidebar under
“‘AGC/Squelch”:
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The toggle is used to turn blanking on/off and the slider is used to adjust the threshold.

Since the Narrow Band Noise Blanker works on the Aux SP signal the controls are
revealed by an icon at the top of the AuxSP window:

Noise Blanker

Threshold

Again there is an on/off toggle and a threshold slider.
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Noise Reduction

The Noise Reduction implementation in SDRconnect is completely different to the
approached used in SDRuno (NR button). This is different from Noise Blanking, and
you’ll notice there is no threshold slider. This is because this system doesn't work by
comparing ADC sample magnitude against a threshold.

Instead, the system analyses the audio signal and uses something that is rather like a
neural network for speech recognition. Imagine that you listen to someone talking in the
presence of background interference and then repeat what you hear them saying
without the background noise. The brain is brilliant in picking out speech through a
process of pattern recognition. If the background noise becomes too high, then the
ability to understand the speech breaks down and you simply cannot repeat what was
said with any accuracy. (This is just an analogy, and the system doesn't work as well as
the human brain, but you can get an idea of the principle). So this system works best
with speech and it also works best with reasonably high SNRs (signal to noise ratios),
where the speech is easily understood. In these circumstances, the NR is extremely
effective in removing all types of noise and improving the 'listening experience'.

However, it will NOT pull very weak signals out of high levels of background noise, so it
should be turned off in this case.

The Noise Reduction is turned on by a simple toggle in the Audio portion of the sidebar:
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Noise Cancellation

The dual tuner RSPduo has diversity tuning and this can be used for noise cancellation.
Here you can use manual control of the phase and amplitude to subtract the unwanted
interference received by one antenna (closer to the interference source) from the
wanted signal being received by the main antenna. This is becoming extremely relevant
as the sources of electrical interference from power supplies, LED lighting etc
proliferate.

Disclaimers

SDRPlay modules use a Mirics chipset and software. The information supplied hereunder is provided to you by SDRPlay under license
from Mirics. Mirics hereby grants you a perpetual, worldwide, royalty free license to use the information herein for the purpose of
designing software that utilizes SDRPlay modules, under the following conditions:

There are no express or implied copyright licenses granted hereunder to design or fabricate any integrated circuits or integrated circuits
based on the information in this document. Mirics reserves the right to make changes without further notice to any of its products. Mirics
makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does Mirics
assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including
without limitation consequential or incidental damages. Typical parameters that may be provided in Mirics data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters must be
validated for each customer application by the buyer’s technical experts. SDRPIlay and Mirics products are not designed, intended, or
authorized for use as components in systems intended for surgical implant into the body, or other applications intended to support or
sustain life, or for any other application in which the failure of the Mirics product could create a situation where personal injury or death
may occur. Should Buyer purchase or use SDRPIlay or Mirics products for any such unintended or unauthorized application, Buyer shall
indemnify and hold both SDRPIlay and Mirics and their officers, employees, subsidiaries, affiliates, and distributors harmless against all
claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
death associated with such unintended or unauthorized use, even if such claim alleges that either SDRPlay or Mirics were negligent
regarding the design or manufacture of the part. Mirics FlexiRFTM, Mirics FlexiTVTM and MiricsTM are trademarks of Mirics .
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SDRPIlay is the trading name of SDRPIlay Limited a company registered in England # 09035244.

Mirics is the trading name of Mirics Limited a company registered in England # 05046393
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