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Maximum tracking capacity of phased-array radar system
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Abstract: Maximum tracking capacity of phased-array radar is not only a key system index, but also
the base of Track-And-Search(TAS) mode. In order to analyze the parameter from an engineering aspect,
firstly, the relationship between revisit-time and engineering measurement error was researched, and
tracking illuminating time with minimum Signal to Noise Ratio(SNR) requirement was analyzed in detail
with the assumption of Singer model. Secondly, with the help of statistic analysis under multi-target
environment, the statistic mean revisit-time and the statistic mean illuminating time were given to compute
the maximum tracking capacity of phased array radar under saturation state. Furthermore, a formula was
given to compute dynamic tracking under radar saturation state. Lastly, a simulation software was
developed by VC++ and the related conclusions were validated on the simulation software.
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Table! Simulation parameters

average transmitting effective antenna false alarm

power/W aperture/m? probability antenna gain/dB radar cross-section/m’ receiver noise figure/dB
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Table2 Simulation results

No. time/s event name cause expected execution time/s deadline/s dwell time/s update rate/Hz  azimuth/(°)  pitch/(°)
256 8.925 Track Target 16 8.960 9.118 0.035 3.00 -0.16 -0.00
257 0.960 HP-Track Target 2 8.963 9.033 0.035 7.00 56.24 11 .49
258 8.995 HP-Track Target 4 8.998 9.068 0.035 7.00 43.23 19.57
259 9.030 HP-Track Target 10 9.033 9.103 0.035 7.00 -0.15 12.02
260 9.065 Track Target 14 9.100 9.258 0.035 3.00 -3.17 8.05
261 9.100 HP-Track Target 2 9.103 9.173 0.035 7.00 56.26 11.46
262 9.135 HP-Track Target 4 9.136 9.208 0.035 7.00 43.20 19.56
263 9.170 HP-Track Target 10 9.173 9.243 0.035 7.00 -0.12 12.02
264 9.205 Track Target 16 9.240 9.398 0.035 3.00 -0.13 -0.00
265 9.240 HP-Track Target 2 9.243 9.313 0.035 7.00 56.28 11.48
266 9.275 HP-Track Target 4 9.278 9.348 0.035 7.00 0.17 19.59
267 9.310 HP-Track Target 10 9.313 9.383 0.035 7.00 -0.06 12.02
268 9.345 Track Target 14 9.380 9.538 0.035 3.00 -3.14 8.05
269 9.380 HP-Track Target 2 9.383 9.453 0.035 7.00 56.30 11.47
270 9.415 HP-Track Target 4 9.418 9.488 0.035 7.00 43.14 19.60
271 9.450 HP-Track Target 10 9.453 9.523 0.035 7.00 -0.02 12.02
272 9.485 Track Target 16 9.520 9.678 0.035 3.00 -0.11 -0.00
273 9.520 HP-Track Target 2 9.523 9.593 0.035 7.00 56.32 11.46
274 9.555 HP-Track Target 4 9.558 9.628 0.035 7.00 43.12 19.61
275 9.590 HP-Track Target 10 9.593 9.663 0.035 7.00 0.01 12.02
276 9.625 Track Target 14 9.660 9.818 0.035 3.00 -3.11 8.05
277 9.660 HP-Track Target 2 9.663 9.733 0.035 7.00 -56.34 11.45
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