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A Study on the Improvement of Naval Surveillance Radar
to Solve the Target Display Problem
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Abstract The surveillance radar for naval ships is an essential equipment of a battle system that executes
the detection and tracking of targets, and the shooting support function; it calculates the
three-dimensional track of the target range, azimuth, and altitude to carry out its duty. The surveillance
radar consists of an antenna, a transceiver, a processing unit, and an air dryer section. The radar radiates
the transmission signal on the antenna section, receives the reflected signal from the target, and
amplifies the signals on the transceiver section. The signal received from the antenna is used to provide
the operator with target information in various ways. This study identified the display problems when
the information about the target is displayed through the radar. The causes of the problems were
analyzed and improved. The tracking disappearance phenomenon caused by the altered-course of the
ship was improved on the TWS tracking algorithm. The validity of the improved TWS tracking algorithm

was confirmed by the normal condition of the target status on the B-scope.
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Fig. 1. Block Diagram of Surveilance Radar
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Table 1. TWS Tracking Information.

No Subject Remark

1 Time [us]

2 Target Range [m]

3 Target Bearing [°]

4 Target Velocity [kn]

5 Track Data Validity Detect/Not
6 Track Number [0, .., NI

7 Memory Tracking Validity ;;é]" é_—;’;;;‘/

8 Track Position [m]
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No Subject Remark
9 Track Position Accuracy [%]
10 ETC
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Where, p,, denotes smoothed position of target,

p,,denotes predicted position of target, p,
denotes measured position of target.
&n = Up—1 + Ata’n -1 + (pn _ppn )/At (2)
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Where, v, denotes smoothed velocity of target,
v,_, denotes measured velocity of target, a,

denotes measured acceleration of target, At

denotes time for scan.
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Where, p,, denotes predicted position of target
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Where, p, denotes measured position of target,
P, denotes absolute position of target, pg,,

denotes absolute position of own ship.
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