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A Study on Interference Cancellation in a FM-CW Radar
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ABSTRACT

Two separate antennas are usually adopted in high performance radar systems to achieve the high degree of isolation since the transmission
and reception of signals cannot be separated in time. However, even though two spatially separated antennas are installed in the system, strong
signals from a transmission antenna can cause the serious interference problem in a receiving antenna. These strong interference signals from
the transmission antenna can cause serious problems in detection and analysis of much weaker echo signals which are reflected by small
targets. Also the increased level of background noise power due to interference can cause the serious degradation of the system performance.
Therefore, in this paper, the proper cancellation method is suggested and results are shown and analyzed for removal of strong interference
and background noise power.
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Table. 1 Parameters for performance analysis of
interference cancellation

Simulation parameters Value

Normalized interference power 0dB

Carrier frequency 24 GHz

Sweep bandwidth 100 MHz

Up & down sweep interval 1 ms

Range of gain error 0.01~05dB

Range of phase shift error 0.01 ~ 1.5°
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Fig. 2 Interference cancellation ratio assuming equal
gain and phase error for the sweeping bandwith
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Table. 2 Simulation parameters for the case of very
weak echo signal which is located near the strong

interference in the bit spectrum domain

Simulation parameters Value
Normalized interference power 0dB
Echo signal to interference power ratio -30dB
Interference to noise power ratio -10dB
Carrier frequency 24 GHz
Sweep bandwidth 100 MHz
Up & down sweep interval 1ms
Range of target 90 m
Velocity of target 300 m/s
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Fig. 5 Power spectrum comparison before the mixing
stage (a) Received power spectrum including
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(b) Received power spectrum after interference and

noise cancellation
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Table. 3 Simulation parameters for the case of the
lower echo signal than the noise power level

kH
w

Simulation Parameters Value
Normalized interference power 0dB
Echo signal to interference power ratio -30dB
Interference to noise power ratio -5dB
Carrier frequency 24 GHz
Sweep bandwidth 100 MHz
Up & Down sweep interval 1ms
Range of target 1km
Velocity of target 300 m/s
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Fig. 7 Power spectrum comparison in beat frequency
domain (a) Beat spectrum with increased background
noise and interference (b) Beat spectrum after
cancellation
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