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Load-Based Beam Operating Algorithm Design and Analysis of Test Results
for the AESA Radar Interleaved Mode
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Abstract

The interleaved mode has the effect of operating multiple modes simultaneously by operating two or more single modes in a time
division using the agile beam steering capability of the AESA(active electronically scanned array) radar. During the air-to-ground/sea
mode operation, the air-to-air mode is simultaneously operated for quick recognition and response to air threat targets. In this study,
the processing unit was set differently according to the mode for an efficient interleaved mode. It is the design of the load-based beam
operating algorithm that can maintain proper performance by designing to maintain a constant load. The resource usage of the proposed
and existing algorithms was compared, and the flight test results were analyzed to verify the algorithm.
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Table 1. Information of search time for each mode.

Scan area +10° | £30° | +60°
SSS 1 scan time 0.7 2.1 42
The number of SSS search beam 7 21 42
AAST 1 scan time [sec] 1 3 6
The number of AAST search beam | 10 30 60
Dwell time [sec] 0.1
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Table 2. Allocation time for each mode (search period
based algorithm).

Allocation time in 1 interleaving period [sec]
SSS scan area +10° +30° +60°
SSS scan time 0.7 2.1 42
AAST scan time 43 29 0.8
Total 5.0 5.0 5.0

(99 =7)

Modes=[SSS, AAST]

Modelnfogss= [TWS, 0.7 sec, 0.7 sec, 100 msec, 1, 7]
Modelnfoasst= [AT, 1 sec, 1 sec, 100 msec, 1, 10]



AESA #lojth BA] &4 BT Ha )

® 3. M AdAGE 7w 1)
Table 3. Scheduling result (processing ratio based algorithm).

=
T
Ho
oo
7
b
AC)
[N
>

2A 2 A" A3 24

Scan area +10° +30° +60°
Current operation mode| S | A | S | S | S| A A|lS|S|S|A S|TA|S|S|S]|A
Scheduling SSS 7 0 7 7 7 0 |- 21 0 |21 21|21 0 421 0 | 42|42 | 42 0
result AAST 0 10| 0 0 0 10 01300 0 0 |30 (| 0600 0 0 60
Processing SSS 1/1011/10|2/10 | 3/10 | 4/10| 4/10| --- | 1/10| 1/10|2/10 | 3/10 | 4/10 | 4/10| -+~ | 1/10| 1/10|2/10|3/10|4/10 | 4/10
ratio AAST | O [ 13|13 |13 |1/3]23 O | 1313131323 | 0 |13]13|13]13]| 23
Next operationmode | A | S | S| S |A|S|~|A|S|S|S|A|S|~|A]S|S|S|A]|S
LoadOption=LB1 60 _change scan area
LBI_value=[70,30] B
Int_Unit=F g e
CalcType=SearchOnly § 2o |
00 1I0 20 30 40 50 G0 70 &0 a0
oo B =RA Aots 2Eze) g4 oJodw timefioks] oo
ﬁ?‘"%% 7§3’+0]E]— X]?l’ %131%% %EHZ]/'H L:'_E_g] gmc .Seam:h periold base.d algorithm .AZA
SYNDE NNFOT BUE N ge] W ZoE wEe
SYA 7S AN 238 A ()] T} Falo) G S
HAl oJodw SN 7he E 49 20 >
NE QT2 A SuZe) 49 FIT WS % 0 % @ w0 @ w 0 @ o
T8 490 AT T8 49 A WA Tz gel processng rato bused dgrttm
FUAE RE T GO £10°, 230°, 260°2 WA} 5 PR ppat
HA GoldE FU A7 B0k REE 2889t o g
o, A9 GRS doltt ASE A A F 7} BE 3
7t AA S H&S gREH, oF FES AL A g QLUiiiliiHer i pr
7ol mE B 49 993 WeE gelselt ST ey "
T 4904 BE Hheh o] A 3] ) daelEe T 100 proposed algorithm
Relg Mo do] syele dnAF) ohIBZ, £ |fim PPNPNPAPN
SSS9] gl edojo] WA} FaA|zke] b writh £ so
AASTS] %39] WEgo] 2 AL 918 4 9. A o e
& 7 G 2E T3 SSS B Aj7ho] Fe gl oo ® % 10 20 30 20 50 60 70 8 %0
timetick[s]

B4 REd 29 A SXEE)
Table 4. Allocation time for each mode (proposed algorithm).
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SSS scan time[sec] 0.7 2.1 42
AAST scan time[sec] 0.3 0.9 1.8

a8 4. ¢xesd 23 v
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