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Development of Resource Management for Simultaneous Four-Face Operation
of Multi-Function Radar Using Modeling and Simulations
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Abstract

In search radar systems, one face of the antenna generally rotates. By contrast, multi-function radar systems operate with four faces
in a fixed position. Four-face multi-function radar is operated independently and has the advantage of being able to operate a beam
simultaneously using a phased array antenna. However, there are disadvantages in terms of interference between the faces during beam
transmission. A search beam can avoid such interference by concurrently sending another beam that is not for tracking owing to differ-
ences in their waveforms and transmission times according to the target location and type. In this study, to overcome such disadvantages,
we developed a resource management model that applies the concept of tracking synchronization for a simultaneous four-face operation.
We analyzed the results of resource changes in the target #1,000 scenario using a resource management model we developed through
a modeling and simulation (M&S) tool. As a result, the new resource management system operates the time resources efficiently and
improves the radar performance.
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Table 1. Summary of M&S analysis scenario.

Scenario Maneuvering

Ship (#200): Get away form radar
Aircraft (#800): Get away form radar

1

Type Nur;;ber Range | Azimuth | Altitude ;:221:1
gt | O | @ |y T
Ship 200 5:5:10 | 0:3:360 0.02 1
Aircraft 800 10:5:65 | 0:5:360 | 5:1:11 1
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Scenario Maneuvering
Ship (#200): Get away form radar
2 Aircraft (#400): Get away form radar
Aircraft (#400): Come to radar from max range
Number of| Range | Azimuth | Altitude Tra%ck
e et | km) | @eg) | Gm) | PR
(Hz)
Ship 200 5:5:10 | 0:3:360 0.02 1
. 400 10 0:4:360 | 2:0.5:11 1
Aircraft
400 Max.000 | 0:4:360 | 2:0.5:11 1
Scenario Maneuvering
3 Ship (#200): Get away form radar
Aircraft (#800): Come to radar from far range
Number of] Range | Azimuth | Altitude Tra.ck
Type target (km) (deg) (km) period
(Hz)
Ship 200 5:5:10 | 0:3:360 0.02 1
Aircraft 800 Max.000 | 0:4:360 | 2:0.5:11 1
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Table 3. Summary of M&S analysis result.

Max. Avg. Max.
. Resource . . allotment of
Scenario frame time | frame time
management track resource
(sec) (sec)
(%)
. Old 45 53 100
New 33 3.09 40
2 New 3.6 3.15 53
3 New 7.7 3.20 78
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