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A study on the effects of noise in the imaging process for the SuperDARN
Hokkaido East radar
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SuperDARN is an HF radar network operated mainly for ionospheric F-region observations. It observes Doppler velocities
of ionospheric plasma in high and mid-latitude regions of both hemispheres. Convection maps for a vast area of the
ionosphere can be obtained by combining data from multiple radars.

We have been attempting to modernize the Hokkaido-East radar system, operated by Nagoya University, to enhance
observation capabilities and update outdated software and hardware with new ones. We conducted a test operation from 30
June to 3 July in 2020. Two USRP-N210s were used to receive the returned signal at four channels as digital radio equipment,
and the received signal was imaged. We implemented filtering because significant noise was observed at a specific time. In
this phase, the echo power in the imaging data plot after filtering is stronger than that before filtering.

In this study, we investigate why the noise weakens the signal strength. We simulate the addition of sine wave noise of
various frequencies and reveal the dependence of the signal strength on the frequency of the noise. We found that noise
with frequencies close to integer multiples of 3.333 kHz did not affect the signal strength, because of the signal sampling
frequency of the imaging receiver (3.333 kHz). On the contrary, as the frequency deviated from the integer multiples of
3.333 kHz, it began to affect the signal strength and sometimes resulted in a weaker signal.

We also compared the data in each phase of data processing, both with and without the addition of noise, to confirm which
processes affect the signal strength changes.

In this presentation, we report on the effect of noise on signal strength and discuss the potential application of the study to
enhance the observation performance.
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