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A Study of Range Resolving Performance for Airborne Radar
Based on Signal Processing and Tracking Algorithm
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[Abstract]

Range resolution is the ability to distinguish different targets placed in same angular direction but at different distances from
the radar. Normally, Range resolution requirement is defined as the width of transmitting pulse. The width of transmitting pulse
does not mean the ability to distinguish two different targets. Range resolution performance to detect and track targets separately
depends on the signal processing and tracking algorithm not only the width of transmitting pulse. This paper analyzes the
processing steps in algorithms to affect the range resolution performance and verifies the results by roof-lab ground test using
beacon signal. As a result, to track targets with the same angular position separately, it is desirable to have larger range difference
than plot-track association test gate.
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Fig. 5. Roof-lab environment with beacon tower and radar
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Table. 1. Parameters for the roof-lab test

Parameter Value
Pulsewidth(Before compression) |5 us
Pulsewidth(After compression) 0.2 us
QEM rejectionvrange 30 m
in plot extraction step
Start range 85 km
Velocity of target 1 ~165 m/s (closing)
Velocity of target 2 ~170 m/s, -166.5 m/s, ~166
m/s (closing)
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Table. 2. Summary of ground test result

Velocity Resolving range Resolving range
difference for plot for track

5m/s 32.36 m 113.98 m
1.5m/s 80.65 m 103.93 m
1m/s 79.09 m 110.24 m
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