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A Comparison with SNR Performance of Coherent
Integration and Non-coherent Integration to Estimate

Target Detection Range in Radar System
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Abstract This paper compare with SNR performance of coherent integration and non-coherent

integration in radar system. This paper to prevent distortion of transmit signal and radar return in radar
system is used to pulsed waveform. This paper to estimate target detection range and to compare with
SNR performance used to coherent integration performed before the envelope detector and non—coherent
integration processed after the envelope detector. Through simulation, SNR performance of coherent
integration and non-coherent integration were comparatively analyzed. SNR performance of coherent
integration is good proof higher than non-coherent integration.

Key Words : Coherent Integration, Non-coherent Integration, Radar Equation, Radar system, Target
Detection Range
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Fig. 1. Target Detection Geometry of Radar System
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[Table 1] Radar Equation variable

SNR SNR3 SNR
SNR, = Ner 12V01+ NeI
2n,, 4n,, n,
(23)
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Description Specification

Aircraft RCS 4m?

Aircraft Altitude TKm

Aircraft velocity v, =400m/s

Missile RCS 0.5m2

Missile Altitude 2Km

Missile velocity v, = 150m/s

Peak power P, =165.8X 10° W
Center frequency fo = 3GHz
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Gain G =34.5139dB
Effective 7. =290.0 Kelvins
Temperature ¢
Bandwidth B=1MHz
Noise Figure F=6.0dB
Total Loss L =28.0dB
Number of Pulse n, =17
SNR SNR, = 13dB
Aperture size A, = 2.25m”
Minimum range R, = 30Km
Interc_eptor average | . _ 250m/8
velocity t
Scan rate
(360 ° cover) Zsec
Pulsewidth 7= lusec
PRF f. =1 KHz
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Fig. 2. SNR versus detection range for target types
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