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CHAPTER 13

PRINCIPLES OF FMCW RADAR SIGNAL PROCESSING

Wahju Sediono!2 and Andrian Andaya Lestarizb

1Department of Mechatronics Engineering, International Islamic University
Malaysia, Jalan Gombak, 53100 Kuala Lumpur, Malaysia

2[nternational Research Centre for Telecommunications and Radar - Indonesia
(IRCTR-I), Segitiga Emas Business Park, J1. Prof. Dr. Satrio KAV 6, Jakarta Selatan
12940, Indonesia

awsediono@iium.edu.my, blestari@ieee.org

13.1 Introduction

Frequency Modulated Continuous Wave (FMCW) radar is a short range
measuring radar system. During a normal operation this radar system transmits a
known stable frequency continuous wave radio energy that is modulated by a
triangular modulation signal so that the transmitted signal varies gradually along
a certain time period. Variations of modulation such as sine, sawtooth, etc. are
possible. The triangle modulation is used in FMCW radars when both range and
velocity are to obtain. It is known that the received waveform is a delayed replica
of the transmitted waveform, and the time delay is a measure of the range.

When operating the radar in FMCW mode the transmitted modulation
waveforms are mixed with the delayed replicas (coming from various targets) via
the mixer to produce a beat signal, and then analyzed by an FFT algorithm. The
beat signals are passed through an analog to digital converter (ADC) and digital
processing is performed on the result. In this work the principle of FMCW radar
signal processing will be demonstrated on the example of INDERA (the first
maritime radar made in Indonesia).

INDERA is a FMCW maritime radar that is designed to be installed and
operated in a ship [1]. During its normal operation INDERA is continuously
transmitting modulated electromagnetic waves to detect targets in the
surrounding area. Since the transmitted signal is a continuous wave, it needs only
a very small power to transmit it. Consequently, the power level of signals
arrived on the Rx-antenna is also very low. Therefore, a reliable signal processing
plays a significant role in distinguishing between reflected signals coming from
real targets and from other (mostly) unwanted sources.
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Fig. 13.1: Sawtooth shaped FMCW radar signal.
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