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X-Band FMCW RADAR Signal Processing for small ship
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Abstract Conventional marine radar systems utilize pulse radar which is capable of high-power transmissions
and is effective for remote detection purposes. A pulse radar is most commonly used on medium or large
vessels due to its expensive installation and maintenance costs. 1 propose the use of a Frequency Modulated
Continuous Wave (FMCW) radar system operated at low-power and high-resolution instead of the conventional
pulse-radar based system.

The transmitted and received signals of the FMCW radar system were theoretically analyzed and radar signal
processing design and simulation experiments were performed to detect the range and speed. Intermediate
Frequency (IF) signal mixed with virtual transmit and receive signals were generated to perform FMCW radar
signal processing simulations where the IF signal underwent noise reduction through a lowpass filter. The
maximum frequency was derived through the sample interval of the FFT size instead of using A/ D converter.
This maximum frequency was used to get the frequency range and frequency speed which were in turn used to
calculate the range and speed.

The virtual beat frequency generated using MATLAB is utilized to analyze the beat frequency used in the
actual FMCW radar system signal processing. The differences in the range and speed of the beat frequency
signals are processed and analyzed.
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