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Analysis of radar detection under multipath effect
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Abstract: The relationships between radar detection probability and signal to noise ratio under two
environments including free space and the multi-path are analyzed in detail. The radar detection range and
the multi-path transmission factors under different reflection coefficients and different carrier frequencies
are studied as well. The results show that the smaller the reflection coefficients, the closer the detection
probability curves to the curves of the free space; the detection performance declines under high Signal to
Noise Ratio(SNR) due to the multipath fading; in order to get the same detection probability, the SNR
required in multi-path is lower by 7 dB-8 dB than that in the free space when the SNR is low; the bigger
the reflection factors, the bigger the fluctuation of multi-path transmission factors, and the corresponding
cracking of exposure zone is more serious.
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Fig.1 Multipath echo model
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Fig.3 Detection probability of single-pulse and multiple-pulse in free space and multipath
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Tablel Simulation parameters

transmitting . antenna receiver noise carrier side lobe antenna noise
process gain/dB
power efficiency temperature/K frequency/GHz level/dB temperature/K
radar parameters 30 dBW 20 0.8 800 1 =35 800
Jjammer parameter 1w 0
target information
antenna diameter band back lobe elevation height/m target cross distance from
width/m width/MHz level/dB length/m section/ dBsm radar/km
radar parameters 2 1 =50 3 5
Jjammer parameters 2 120 1.2
target information 500 8
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Fig.4 Free space and multipath detection range under interference
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Fig.5 Multipath transmission factor
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