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AESA ANTENNAS aselsan

Active phased-array antennas with Experience gained on multi-

their high scan rates provide function radar studies has opened
effective the road to using a single RF layer
« detection and multi-function antenna for all
« tracking opportunities to radars in communication, EW and radar

multi-target environments payloads
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Multi-dimensional parameter selection problem to determine the
parameters that control

* the task revisit interval time
» task dwell duration

Scheduling of radar functions of Optimization of antenna beam
multi-functional radars allocation among the functions of

Optimization of scan regime of both radar and EW systems

EW receivers for the target list
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RCS MODEL

RCS of radar targets is modeled using Swerling |
Model. In Swerling | Model, RCS is assumed as a
Rayleigh distributed random variable which is
independent on sequential scans.

RECEIVED POWER

Received power of the radar platform, which is the Fr
target of EW system, is calculated using free space dxr-
loss model.
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PLATFORM ACCELERATION MODEL

Platform motion is modeled using Singer Acceleration Model. In this model,
acceleration of the platform is modeled by a Markov process.

1 T (6T —-1+e797)/62
Xer1 =0 1 (1—e91)/6 X + Wy
0 0 e 0T

Var(wy) = Z.20
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ASSUMPTIONS:

 Multiple targets tracked by AESA have enough distance separation

* Antenna beam is directed to estimated position of the target when the track is
updated

 Beam positioning power loss is observed if there exists an offset between the
estimated and actual positions of the target

 Power loss is modeled by a Gaussian loss function matched with antenna beam
width

 The angular estimation error is equal to a fraction of half beam width

* Fraction of half beam width is called track sharpness
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AIM :

Optimization is required to calculate the most suitable revisit interval to minimize
track loading

Long
revisit
interval Minimize
track
Short loading
revisit

interval

UNCLASSIFIED




RESOURCE MANAGEMENT ALGORITHM aselsan

FORMULATION :
09 \ x
* Track sharpness is formulated as 08 L \
function of revisit interval time and \
dwell duration orr \
* The utility function describes the > 06 ““
satisfaction that is associated with the 5 | |
achieved track accuracy |
* Utility of each task is formulated as 0.4
function of track sharpness and 03l Sensitivity=0.001 ~
L. : Sensitivity=0.003 .
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SIMULATION

When EW system’s target radar is surface stationary and airborne

Simulations are
performed to see the
impact of following
parameters on the
utility of EW task
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SIMULATION

Utility of EW task when target radar output power is medium and target radar
platform is surface stationary
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SIMULATION

EW task and radar task utilities when
target radar platform is stationary

EW task and radar task utilities when
target radar platform is airborne
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CONCLUSION aselsan

v A method for optimal scheduling of Active Electronically Scanned Array (AESA)
antennas is proposed

v Resource management algorithm is studied when the resources are utilized by
both EW task and radar tasks

v" Analysis has been made for various cases and consistent results are achieved
showing that EW task and radar tasks can utilize the same resources

v Analysis has been made by assuming that target radar’s antenna is stationary and
beam is always directed towards AESA

v" For the search radar case this is not a valid assumption and further research can
be performed to handle scanning target radar antennas
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