2" URSI AT-RASC, Gran Canaria, 28 May — 1 June 2018 i

Narrow-band signal classification using Deep Convolutional Neural Networks

Mansi Rankawat®, G.R Harp®
(1) NVIDIA Corporation, Santa Clara, CA, USA, 95051, e-mail: mrankawat@nvidia.com;
mansirankawat19@gmail.com
(2) SETI Institute, Mountain view, CA, USA; e-mail: gharp@seti.org

With vast amounts of data collected every night by telescopes like Allen Telescope Array, there is a need for a
real time system that can accurately distinguish between signals of interest from radio frequency interference.
Seti Institute and IBM jointly organized a code challenge and hackathon in June 2017 to encourage efforts
towards this goal using machine learning techniques [1].

In this paper, we present our approach based on Convolutional neural networks for classification of narrow band
signals. By converting the radio signals into 2D spectrogram image, the problem of signal classification can be
transformed to as image classification problem. Deep convolutional networks are currently the state-of-art
techniques in image classification. We demonstrate the effectiveness of CNN technique by using a simple
Alexnet [2] network with 5 convolutional layers. Our approach achieved a score of 0.21 based on the logloss
metric in the hackathon. In real world scenarios, telescopes can receive multiple types of narrow-band signals
simultaneously. We also extend our work to detect simultaneously occurring signals with multiple labels and
initial results for the same will be presented in this paper.
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