THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2018 Jan.; 29(1), 68~76.

http:/idx doi.org/10.515/K JKIEES.2018.29.1.68
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

A7 Aspy N A AARE o4 g% ol £

Target Prioritization for Multi-Function Radar Using Artificial Neural
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Abstract

Target prioritization is necessary for a multifunction radar(MFR) to track an important target and manage the resources of the radar
platform efficiently. In this paper, we consider an artificial neural network(ANN) model that calculates the priority of the target. Fur-
thermore, we propose a neural network learning algorithm based on the steepest descent method, which is more suitable for target
prioritization by combining the conventional gradient descent method. Several simulation results show that the proposed scheme is much

more superior to the traditional neural network model from analyzing the training data accuracy and the output priority relevance of
the test scenarios.
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Table 2. The input factors for prioritization.
Factor Description Scale
Range | Range between target and radar 1~100 km
Speed Absolute velocity of target 0~300 km/h
Heading | /nele between RLOS and 0~180°
heading direction of target
F/F Friend or foe information 1: foe, 0: friend
. . . 1o i ~
Region Regional importance 1mportant
3: not important
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(a) The gradient descent
Scenario Izaknmg)e m I(ileeag(ilet% F/F | Region | Priority
50 200 180 1 2 0.3910
A 70 200 180 1 2 0.2438
20 100 0 1 3 0.5781
B 20 100 0 0 3 0.2376
45 200 180 0 3 0.1304
¢ 45 200 0 0 3 0.1208
65 50 90 1 1 0.2296
D 65 50 90 1 2 0.1949
65 50 90 1 3 0.1704

(b) F= Zshd
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. | Range | Speed |Headin; . .

Scenario (krf) (klzn/h) ( degree% F/F | Region | Priority
50 200 180 1 2 0.4039
A 70 200 180 1 2 0.2126
B 20 100 0 1 3 0.5995
20 100 0 0 3 0.2070
45 200 180 0 3 0.1274
¢ 45 200 0 0 3 0.0868
65 50 90 1 1 0.2634
D 65 50 90 1 2 0.2271
65 50 90 1 3 0.2046
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B 448 AdE A8 2350003 )
Table 4. The linear scenario results(Iteration 5,000).

# 5 ¥4 Adele A8 AIK1,0005] <)
Table 5. The non-linear scenario results(Iteration 1,000).

(a) A 33
(a) The gradient descent

(@) A2 32
(a) The gradient descent

Scenario };;alr}ng)e (Spklsflf) }(ilzagi:g F/F | Region | Priority
35 300 150 1 1 0.6113
E 35 100 150 1 1 0.5777
35 300 30 1 1 0.5379
F 35 100 30 1 1 0.5205
CEEREE

(b) The steepest descent
Scenario l?lznf)e (Spkncj/e}(li) Zzagig F/F | Region | Priority
B 35 300 150 1 1 0.6666
35 100 150 1 1 0.6306
. 35 300 30 1 1 0.5724
35 100 30 1 1 0.6005

2 6. 1A AveEle A8 43K5,0003] )
Table 6. The non-linear scenario results(Iteration 5,000).

(a) 7BAF a4
(a) The gradient descent

Scenario iinmg)e m I(—(Iizagig F/F | Region | Priority
A 50 200 180 1 2 0.3706
70 200 180 1 2 0.1990

20 100 0 1 3 0.6291

B 20 100 0 0 3 0.2065

c 45 200 180 0 3 0.1410

45 200 0 0 3 0.1105

65 50 90 1 1 0.1929

D 65 50 90 1 2 0.1653
65 50 90 1 3 0.1541

(b) H+ sk
(b) The steepest descent

. | Range | Speed | Speed . .
Scenario (knig) (klljn/h) ( dfl:)gree) F/F | Region | Priority
A 50 200 180 1 2 0.4126
70 200 180 1 2 0.2070

B 20 100 0 1 3 0.5777
20 100 0 0 3 0.1958

c 45 200 180 0 3 0.1229

45 200 0 0 3 0.0741

65 50 90 1 1 0.2458

D 65 50 90 1 2 0.2072
65 50 90 1 3 0.1846
9908 A9 7% X Sp)olA 2o EHo| tte
WAL B) £20] BE HA SHRS7H R, B
o] ol WAL F) $o] Ld BAY $HE
97} =& AE WYY, ol FE YolHE 4 %
vk A2 v gE AAE B 5 vk webd AA
SRS ol &3 NN E HA 9 $AeAE FA
xohe Aue 7 EAstY, FHw Febde T ol
H2  Slvhe A Fsksith ol Ade At
s e] A5 A% # A H(local minimum)] WhA] 7] 4
T, A A A AAHS g8 B =2 dER

Scenario I:E]nng)e (Splqsflf) }(ili:agi:g F/F | Region | Priority
. 35 300 150 1 1 0.6528
35 100 150 1 1 0.6006
35 300 30 1 1 0.5490
F 35 100 30 1 1 0.5433
CEEEEL

(b) The steepest descent
Scenario lzziie (Spkntj/e}(li) ZZTEE F/F | Region | Priority
B 35 300 150 1 1 0.6885
35 100 150 1 1 0.6365
. 35 300 30 1 1 0.5935
35 100 30 1 1 0.6000

A9 # A4 (global minimum)& 2& F Athe SAJ A

7108 ALRE A Hh
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