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O ABSTRACT 0O

This paper discusses the development of air defense strategies by gathering
information on battalions' action that communicates with the Headquarter and that is by
designing a decision support system that processes the real-time information received by
the Headquarter this is to help the leader in making the right decision, which needs
accuracy, speed and complex calculations.

The radar center was relied upon as a source for air target information (Warplanes —
missiles) the study was conducted for three different types of air defense battalions.

The system displays the results on the commander's screen, which includes the decision to
select the appropriate battalion to deal with the air target and all information related to the
combat work as it is stored in a database.

After the data collection process we designed a knowledge discovery model using data
mining by applying the k-means cluster algorithm to the generated dataset ,Where several
experiments were performed with different values of k in order to reach the lowest square
error and a sufficient number of clusters so that we were able to obtain useful information.
The results of the cluster trials showed the effectiveness of the battalions, these results help
the commanders to take measures that increase the effectiveness of the battalions and to
develop an air defense works strategy.

Keywords: Decision support system, Data Mining, Clustering algorithm, Air defense
systems.
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Battribute type {m,b,a}

Battribute res {ves,nol

Bdata

1200 100 m o
1800 120 b b olla]
2000 120 b b olla]
1200 100 m ==
1800 120 b Ve s
2000 120 b Ve s
877 50 El ==
3200 75 m o
1230 100 m ==
1200 120 b Ve s
2200 b e S

1250 100 m ==
1700 120 b Ve s
2100 120 b Ve s
850 51 El ==
s00 51 El ==
820 51 El ==

arff Gils ¢ s3a(1-3)Jsal

WEKA sk aladialy K-means 4 lsiad) i : Ll

bl agygi sl le ganall 22 juaal (K) usiall 8232 ad ae K-means sasiall 4ua) lod elya) o
Gl 5 dagll o3 ) Jseasl) il Cum K=2 Jal (e L0 3l Gadi daiis s (1-4) J&) clgiaa
SSE=1182.767 +Uaa¥| Cilaspa  sana S5 0.0258C0NM 0,3 30y s
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[[Preprocess | Classify | Cluster | Associate | Select attributes | Visualize
Clusterer
SimpleKMeans -M Z -A "weka.core.EuclideanDistance -R first-last” -I 500 -5 10
Cluster mode Clusterer output

@) Use training set
) Supplied test set Set... kMeans

) Percentage split % |66

to dusters evaluation

Humber of iterations: S

(Mom) res Within cluster sum of sguared errors: 1182.767001788708
Missi 1 lockally 1 d with =t
(7] Store dusters for visumizaton  |Missim g values globally replaced wi mean/mode
Cluster centroids:
[ Ignore attributes ] clusters "
ARttribute Full Data o 1
Start Stop -
{1075) {531) {544)
Result list (right-dick for options)
11:26:53 - SimplekMeans targeth 1960.453 2918.5687 1025.2335
11:27:34 - SimpleKMeans targetdirec 223.854 232.4369 209.6195
ktanum 151 100 151
TVEe a m a
res yes no yes
Time taken Tto build model (full training data) : 0.02 seconds

=== Model and evaluation on training sec ===
Clustered Instances

o 531 ( 49%)
1 544 { 51%)

K=2dal ¢ L lgdl) i Aaii (1-4) Jead)

K Jdadbxe Jal O el Adgan Al
S ae s Uadll Gilagye g sanal e J81 L Jsaasll Congy @llig K J Adlie o pe cplai bae cla)
(1-4)dsaall 3 colatll il adati 2 dahe Clagles o Jsuandl (o WSS ) agliall

K=11 faK=9 ad Jal ¢re qulaill gilis (1-4) Jgaadl
K=9
Attribute Cluster centroids
0 1 2 3 4 5 6 7 8
targeth 795 865 839 2931 2743 2750 | 2933 | 3143 | 2879
Ktanum 51 50 50 101 120 75 100 | 120 | 101
type a a a b b m m b b
res yes yes yes no yes yes no no no
Instances | %25 | %l13 %7 %8 %5 %11 | %20 | %8 | %3
SSE 247
Number of
) : 8
iterations
Time 0. 03 seconds
Com}[/)Iexn 387000

K=10
Attribute Cluster centroids
0 1 2 3 4 5 6 7 8 9
targeth 795 | 865 | 839 | 3388 | 2811 | 2743 | 2898 | 3143 | 2000 | 2879
Ktanum 51 50 50 101 75 120 | 100 120 101 101
type a a a b m b m b b b
res yes | yes | yes no yes | yes no no no no
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D) ome ‘e.ul.ﬁ }.:i

il e eyl L alaatiuly seal g il Glaglinl gk

Instances | %25 | %13 [ %7 | %5 | %11 | %5 | %21 | %8 | %3 | %3
SSE 2447
Number of
) ; 6
iterations
Time 0. 03 seconds
Complexit 322500
y
K=11
Attribute Cluster centroids
0 1 2 3 4 5 6 7 8 9 10
79 | 83 | 83 299 | 200 | 287
targeth 4 5 3 3388 | 2811 | 2495 | 2971 4 0 9 896
Ktanum 51 | 50 | 50 | 101 75 100 | 100 | 120 | 101 | 101 | 50
type a a a b m m m b b b a
res yes | yes | yes | no yes | yes no no no | no | no
Instances %/3 %8 | %7 | %5 | %11 | %3 | %17 | %12 | %3 | %3 | %7
0
SSE 202
Number of
) ; 15
iterations
Time 0. 05 seconds
Com)p/)Iexn 286857
a2 e aill 32l K agliall sae i sadiell Culad Jal e Uadd) ey g gens a (i (1-5) Jsaal
a1
K ad Ja) (e SSE ah (1-5)J 52
K 2 3 4 5 6 7 8 9 10 | 11
SSE | 1182 | 957 926 579 419 306 255 247 244 | 202

e lee saiial Ay s of Al a3 (K=11 a K=2 dal ge el zl e dale 3yl DA (g
Glasle o Jpanll 23 K=11 4a dic s clgyliiy legalis A e oLy Cilesane (ann lianall gpend

200 o)lis Aad die Sl clays (K ded 35 ae Cuadls Uadll gy g sane dad ) LS 324k

deal e et sl a8 Bl 3) K apd A Lladll age goane ad e (1-5) Sl sy

{9.10,11}
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1400

1182

1200

1000

800

600

400

Sum Square Error

200

Uadll Cilae goana Aada (1-5) Jeall

LS K a2l pe Ly 31255 4dladl) K o Jal e s38ial) 3t Ay of aadle oSy (1-4) dsandl e
Jé&ﬁ &4944333&: DA C}ABJﬁiﬁCﬁLﬂg&A GAQ LL}“ﬁﬁM dﬁ;g K=11 Ll?i(bﬂ ggtﬂh ¢ Jad g; CP“h)A B
.(886857) ilsia

1000000

200000

800000

F00000

600000

500000

Complexity

400000
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200000

100000

0 T T T T T T T T T T 1

K ad Jal (e saiial) Luajlsa aas 430 (1-6) Jsa)
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e e canld L) e il Gl aladiuly geall g B Sladlinl el

1Al Sakia) Cile gana pa Cilaglra aMAIL) -5
A pral) Gl A e ) QL) A4S ddandle (S0 adinll dlee il & railly 5o bl DA (1
oSy bl e JA S5 Aaenl) 205V e Sl SIS s Lan) G sadall e shelly
P kil Al sty ) gal LA el
38%=7%+8%+23% =(51-50)/a/ & \is;¥) dumisie Lilugl) dllad s
5% =(101-120) /b/ s2all ey o) Allad dpuss
14%=3%+11% =(75-100) /M/cs2all {aussia Tailus g}l A llad dpuss
57%=14%+5%+38% o Lailugl llad 4o
7% =(51-50)/a/ & &Y} dunidie Tailu gl dllad a2e Ay
19%=3%+3%+8%+5% =(101-120) /b/ saal) saymy Lilus sl dlad ase Apus
17% =(75-100) /M/cs2all danssia Lilus gl Allad e Gy
43%=17%+18%+7% oa Lilssll Allad e dous
oal) 038 gy (1-7) 84N

m :IIL-)—&ES Y Limitie

W e el smy

B i ihie
O allad b dminie mil
[ENEEIPT T O e

O alxd f dausle

Al dgadiall sl &15.\3\ Gilaghia Lllad Cand (1—7)M‘

:ABlially gilidl)

ot G goall g Ball Jany s Glaslaal 4558 dallaay a5y « Dbl 4a50 8 acd alat pranal o
Lpal bl ysa hlas sae lashes Jal e alaill aladindy (i g slall cilaglaially Slalyll (e Clasbea) o34
(il pa) Ay Calaal sac (e 43 6Sa
JAahae oty 5 bl aed sl aladin) e Al bl e K-means sasiall duw) s Gakii
O LN G5 ey (il iy SSE o s (K=11 s saiall s haly s €Y S ail ) Juagill i K
.(Complexity)ilsie sl da 0 <l (K{9,10,11} a8 Jal
Lsal) Calaall) ae Julam Al ciloshiiall of Lo dalead) o3 (e 25Ul cile sanall dlats dlys DA (10
s Lay Aglled J8Y1 cuilS (101-120) aall sagey Lailusglly (Alad ST il (51-50) iyY) daidie
el s i Tt gl) Allad e s 4 lad
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t@luagilly clalitiuy)

lashaiall (e dilide g 15305 cgoad) g liall Juae (e (gpal Vo Jacdi Cumy Ayl 038 sk (<
vie Juadl il ) ot of oS L3ST Clisans palsd gsad ST Uil sacls slaie) of LS dia ,lal)
K-means sasiell 4y lea alasiil

b slaic) s COBWEB dulsa die cililll e ol dglee & (gpal safic il i alasind (Ko
caliall adliall aae aaanl dabisa
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