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Ground Clutter Modelling and Its Effect of Detection Performance
in FOD FMCW Radar

Seungeon Song * Bong-seok Kim * Sangdong Kim - Minsoo Kim - Yoonseob Kim* Jonghun Lee'

This paper deals with ground clutter model for FOD (foreign object debris) surveillance FMCW (frequency
modulated continuous waveform) radar. In the FOD surveillance radar, it has received not only the signals
reflected by FOD, but also the clutters of the surface of the runway and the grassland simultaneously. However,
to detect the FOD, the clutter rejection algorithm is necessary because the RCS (radar cross section) of FOD
is nearly same to RCS of the grassland. In addition, it is difficult to apply the MTI (moving target indicator)
algorithm as the clutter rejection algorithm because both the FOD and the clutter coexist stationarily. Hence, to
remove the stationary clutter, it is crucial to accurately generate clutter map considering the surface of road. In
this paper, in order to generate the clutter map, the respective beat signal at every range bin is generated in the
case of only the surface without FOD, and then the beat signal accumulated 100 times. And also, Weibull distribution
is applied to the RCS value to take the scattering distribution of clutter into consideration. The simulation results
show that FOD can be well detected by applying the generated clutter map to the FOD FMCW radar.

Key words : FMCW, FOD, radar, ground clutter, modelling, Weibull distribution, clutter map
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Table 3. Parameters of radar system

Table 2. Coefficients according to surface types

Parameters Value

Tx power (mW) 150
Center frequency (GHz) 94.5
Bandwidth (GHz) 0.6
Symbol duration (ms) 2.58
Sampling time (MHz) 6.35
Transmit antenna gain (dBi) 20
Receiver antenna gain (dBi) 20
Beamwidth (degree) 0.2

Surface type Coefficients
Grassland A, A, A,
Runway (25~30) 10 6
Blind zone, R -49 32 20
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Fig. 4. RCS Simulation Result in the runway
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