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Abstract

This paper proposes a low complexity super resolution algorithm for frequency

modulated continuous wave (FMCW) radar systems for foreign object debris (FOD) detection.

FOD radar has a requirement to detect foreign object in small units in a large area. However,
The fast Fourier transform (FFT) method, which is most widely used in FMCW radar, has a
disadvantage in that it can not distinguish between adjacent targets. Super resolution algorithms

have a significantly higher resolution compared with the detection algorithm based on FFT.

However, in the case of the large number of samples, the computational complexity of the super

resolution algorithms is drastically high and thus super resolution algorithms are difficult to apply

to real time systems. In order to overcome this disadvantage of super resolution algorithm, first,
the proposed algorithm coarsely obtains the frequency of the beat signal by employing FFT.

Instead of using all the samples of the beat signal,

the number of samples is adjusted according

to the frequency of the beat signal. By doing so, the proposed algorithm significantly reduces the
computational complexity of multiple signal classifier (MUSIC) algorithm. Simulation results show

that the proposed method achieves accurate location even though it has considerably lower

complexity than the conventional super resolution algorithms.
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Table 1. Parameters for simulations

Parameter Value
Center frequency /. 24 GHz
Bandwidth B 100 MHz
Duration 7' 40ps
SNR 20 dB
Number of samples N, 200
Sampling frequency f, 5 MHz
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Table 2. Requlred number of multiplications of

main operations for MUSIC algorithm

Operation Multiplications
SVD 16
- —N?
RN, XN, — U\ x N.AN, X N, U’:[ X N, 5
Noise subspace generation N(N—M)(N+1)
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2 M: =T gt

sEn] g Kol uh2
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