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Judgment of Main Attack Direction of Air-raid Target
Based on Principal Component Analysis
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Abstract: The judgment about the main direction of the enemy air attack is very important for operational
command. This paper focuses on the need of decision-making for air defense of critical area and analyzes the
nine major indicators that affect the main direction of the air-raid target. With consideration of the minimum
deployment spacing between the firepower units, the gray relational clustering method is used to rationally
divide the sub-directions. The Principal Component Analysis ( PCA) method is used for dimensionality
reduction of the impact indexes, which reduces the correlation among the indexes and the calculation cost. A
comprehensive evaluation model is built to calculate the sorting of the directions. The results show that the
method is correct and feasible.
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Fig.1 Main influence factors of the main attack

direction of air-raid target
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Fig.2 Attack direction range of air-raid target
2) R TRy,
23 RV 1 J7 1 B RN S B ) R AR TR RE
K, 75 RN K Iy BT S | B R R A ik iR
B, BT E £ /0T LSRR E 2 AR
=Ry, KT B ER n,,, N
_ (8, = 0)) Rypuiing
T,
A d, FRTR 2 FRA I Bl A 2R 8 ¥R B e/ N B
2.2 REBXREERRIE
FE—TREME, B X = {x,0, %, ot
ERITE,U={uy,uy, 0 u, b m DR
1) mEin B, WHAE «(1<ism), EEHE
w(1<j<sn) AT B, B8 x, KT o, HBEHEME«,, B
IR ES IR SR 1] R AL ik R 2F 5T

X, = (2%, %,)

(1)

(2)
Xm = (xml ’mes"'axmn)

M REARAE R A = (%) w0 BT XN W 46

PR R EAE R4 B BB T AR A —BU
EOL, BT LB A T B AR AL AR B, A5 SOR F 1 J7 ik
Ak

2) HHERBKEHE,

A EHRAE 3T (2) FIHERTH, Y £ (0,1)
B, 4
minmin | % (k) - (k) |+ émaxmax | 2 (k) -2, (k) |

[0 (k) =, (k) [+ émaxmax [ 2o (k) — (k) |

3)
YEX) =Y y OB x(B) (@)
Iy (X, X,) W R TR P T, i, ¢ 4 B
By (Ko X FH X, 5 X, M6 XKL
U (3) IR (4) , FHE H X/ 55 X0 JR 5 K
(XX GRHE 5,0, SRR

y(% (k) (k) ) =

Yu Y2 U Yim
Yo Y2 Y Yom

A= . . o (5)
7m1 YmZ o YMm

HEIRA, T B = (A, +A7) /72, By, My, 1
T, H5 B = (b,),.,, Ho
by=(y; +y,)72 1<ism,l<jsm , (6)
3) BE R B BE AT RE T,
BORERBE R re (0,1) ,— MK r>0.5, 5 b, =7
(i#]), BRIz 22802 A FHIRAR, WA X, 5 X
MR, B =R s Ty 1 AT & 5F
2.3 FRSHHERE
B,y , 00,0, HIRE p MEMIER, R C=
{e ,6p,me 0, | ARSI N R XS L HIALE . H51T
AE 2 2R 7 [ ) 2% B AR AL I 2278
5= e, 4o tex, j=1,2,n , (7)
RABAER s, RAEFRp MR, ZEBMNT
MR RER, RS 1| TR ARBHEFRK
BRoE4 AR AR ARSET| ASE 2 FJar s, , AL 2EHE,
812855008, WIEAR ;- B, R BIA 5 th R 2005 il
TFal R 4 R AR Oy
C,, =arg mé;mvar(clx1 +e, +otex,)  (8)
s
Zl ¢ =1, (9)
1) ERSHEA
AR IR A0 TR B 28 T2 v e A AR PR D AL S AL SR
R , e R R EGER D = (d,) ., HF
; a;a,
B

d, = —

ik =1,2,-,n (10)



32 Bt 5 & M

B25E

R, d, 258 i MERME E MERMHXRELHE
re=1,r, =10 TPHEMRREERE D WHRAEHE(ER
A=A, =24, 20) AN R RRAE [ & (u,,4,, -,
w,) , HFu, = (uy,uy, o, u,) "  TUF R s (i=1,
2,---,n) BILIRAR A

N A T Tl X L

Sy T CpXy F A, +tr X,

(11)

S, = 0%y + CinXn + e+ ConXy
As, BE 1 EWRS,s, BE 2 T, LUK,
2) Rt EREREMEIHE
TR L, B TR FHHEE A, =
1,2,,n) BT Z TR RO 2T B D, = A/

Z"l)tj(f = 1,2,,n) HERS s M ERREK 0 =

2 b, RERSY s; FERTRL A RO 2 TR TR e

o; KIBRE, & o; = 0. 95 i, BEFERT/ N ERG B URLRE
TIRERAE R, H52R Bin 807 BT

3) B SHTFIMERL,

RS TR TR PR R ALE , 8
SRR

Z= i b.S. (12)

R b, W m A LR T ETRE, SAKAX
BB KB B2 22 [ R4, MR 2 A TR 3 4
R | S 22 E AT BT B

3 HBBE

B FEp S = ks &0y 22 B , B 9T =
WEAE S BT BHE WA 3 fos, B piEs ™
B R, =50 km, FHIbRH EARA B INR] P,

EJEN

= i
A FREY

=0 i
| RAREIEA

B3 Bis=REMENSOr =R ENE
Fig.3 The terrain around defense asset and
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Table 1 Relationship between landmark and defense assets

HibR Jfi/(°)  BEE/km %iR/m
EEHE1 59 175 0
EEHE2 75 200 0
EEHES 110 180 0
FEHEA4 90 155 0

i 55 20 100
) 60 30 100
kw3 105 108 100

1l 1 33 ~58 53 600

1pie 2 95 ~130 90 400

i 61 ~128 48 0
FREPERBA 1 30 50 100
T RBEREA 2 85 75 120
FZ4BEREA 3 109 78 130
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Table 2 Sub-space quantization of air attacking

EEFH /() MR RIEW HARH
&1 & 83 B4 8B Bc 81 Bz &
20 ~44.8 1 1 1 1 4 1 3 2 3
44 8 ~69.6 1 1 3 1 4 2 1 3 1
69.6~94.4 3 2 2 2 5 2 3 2 3
94.4 ~116.2 2 3 2 3 3 2 2 2 1
119.2 ~ 144 1 3 3 2 2 1 1 1 2

3.2 BRFHAEBESH
HEARBIVHEIEER A, XU #1TH—
fhabE, R (3) R (4) R (6) RIBIREAXEKEERF,
ZATRER, BRABIK LB EERE K™
1 0.65 0.64 0.49
5,(2) = 0.65 1 0.51 0.58 ]
0.64 0.51 1 0.64
0.49 0.58 0.64 1
U EBRE r=0.8, F— K BERFSHTH A
(94.4° ~119.2°) 5(119.2° ~144°) 0] L& 3, B
REPS T RGBS S I, Fris 2 E R 4
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94. 4°) F1(94. 4° ~ 144°)
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3.3.1 WHEHXZHERE
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B3 9 MR MEX RSN
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Table 3 Results of principal component analysis

TR RE TERERE% R TERERE/%
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Table 4 Sorting of air-attack sub-directions
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