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Multi-criteria forecast models of antimissile

single/ multiple impact points

LI Longyue, LIU Fuxian, YANG Guozhe, WANG Dongxu, WANG Ju
(Air and Missile Defense College, Air Force Engineering University, Xi'an 710051, China)

Abstract: The whole antimissile process can be viewed as an iteratively process based on impact points forecasting which showes that impact

points was mainly focused on by present research in the following way. The time-space requirements for impact points forecasting were analyzed

and 3 forecasting criterions were proposed. The antimissile single impact points forecasting model at 3 criterions was established, and the unknown

variables of the model were changed into values which radar can measure. For shoot-look-shoot scenario and shoot-shoot scenario, antimissile

multiple impact points forecasting and optimization model was gave at 3 criterions, and the calculating method of latest launch time was discussed.

The impact of different look occasion was analyzed and modeled during impact points forecasting process. Partial theories and methods was

exploratory research, related conclusions made may be benefits for antimissile sustained shooting decision making.

Key words: antimissile battle; single impact point; multiple impact points; look occasion; forecast model
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Fig.1 Forecastability estimating process of impact point
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Fig.2  Schematic of impact points at different criterions
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X (31) FHy (xpj,:(hmq’ ypj:um)q’ ij§<;.il>q )

tpq(a+h) ‘i’—[‘%:/l—\\ity‘j

a+b

a
piy(hit)q piy(hit) q asb-1
a+b — a
Ypiv(hityg — ypjy(hit)q 2 A':m(l'«nuwh) F Lpq(ash) )
l (t+

a+b

a
Zpjy(hitg Zpjy(hit)gq
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— —
sinasinBsign(cos £ LI OX)
— —
v,{ sinacosBsign(cos £ LI OY)
— —
cosasign(cos 2 LI 0Z)

(34)
a+b 2 a+b 2 b 2
! - \/(xpi _xpj:(hit)q) + (ypj;(hit)q) + (z(;j;(hit)q)
pa(a+b) v,
(35)

Febb(27) F(28 ), Fe AL ASHE I WL}
BB [RIHE S S AR W (36) . HixX(30)
H Atgq(laumh)q = A, [A]EA] AL aunet) =g FIRE a
YRRl , AT (36) HE T — 2R

n
i i
maxP =1 - H [1- P('xpzd(hil)q’ypzd(hil)q’
i=1

i i
zpz(l(hil)q ’ At ’ Atpq(laum;h) ) J
1 2 i
xpj)(hil)q = xpzd(hil)q > xpzd(hil)q > > xpzd(hil)q 2%pjj(hiwq

1 2 cee i .
jpj)(hil)q s ypzd(hil)q < )pzd(hil)q < < )pzd(hil)q S jpjj(hil)q
1 2 i
pd(hing > Zpd(hig > "> Zpd(hing = Zpjihing

n-1

st A0SASH = D AL i # 0
=1

Zpis(hing = 2

<

i
(Atpq<laullc}1) )min S A[pq(laum;h)

[ (tl - tpjy(launch)q ) - (Q - 3) (Atpq(launvh) )min - zpqa]

a+b-1

i
2 Atpq(launnh) t At u tpqa t tpq(a+l)) s (tl - tpjy(laum‘h)q)
i=1

(36)
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A A U A R R R A0 38
TR, n] A5 i A S E] Ae 5528 DR 2 1]
ASC R, WP 3 PR, FEAEE AR 2 g fE
At ANRERT 30s, TN RECRUE PR, M4~
ARG TE Ar =30s B RS e R AH, A
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A B KA AR A AT T SRR X L IBUR S
[B]f > 10s A1 20s , £ {15 HAT 2 5 A 1] 5
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Tab.2 Known parameters of antimissile scenario

EE! FA5 2 Hbr3
A X 5 GEAS S GERL) (207.746 4,0,74.952 9) (152.081 1,0,142.665 3) (174.201 7,0,126.408 5)
RAGIX S IEAS S GERY) (175.478 6,0,42.665 3) (94.346 1,0,42.665 3) (90.478 6,0, 42.557 7)
I EF O S (186.622 4,0,58.809 1) (123.213 6,0,92.665 3) (132.340 1,0, 84.5369)
PN R 39.149 2 93.487 6 111.904 2
SN I 0.7 0.9 0.8
®3 RIiZAENT 3 A BARaViESE R A ARF R AR
Tab.3 Impact points coordinates and kill probabilities at the farthest-criterion
55 1A A 55 2 N A 553 A AR
HAr 1 (207.746 4,0,74.952 9) — — 0.600 0
Hbr 2B Wg-a+id:)  (152.081 1,0,142.665 3) (102.151 6,0,86.184 9) — 0.769 0
Hw 2(Gfdi—5tdy) (152.081 1,0,142.665 3) (160.052 0,0,125.183 3) (131.8812,0,107.6780) 0.873 3
H#x 3 (174.201 7,0,126.408 5) (160.052 0,0, 112.238 7) (96.294 6,0,48.481 3) 0.867 3
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shoot-look-shoot mode of shooting target 2 launch time and kill probabilities at shoot-shoot
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Fig.4 Relationship between interceptors’ delayed
launch time and kill probabilities at shoot-shoot

mode of shooting target 2 (shot interval is 10s)
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Tab.4 Forecast results at different shot interval

of shooting target 2

A SF R 10s 255 el fré 20s

A1 (129.3497,0,103.2932)  (133.653 5,0,110.747 7)
(123.513 6,0, 93.189 6)
(113.332 8,0, 75.551 3)

M2 (124.278,0,94.508 8)
53 (119.1947,0, 85.705 3)

1 HE% 0.899 1 0.897 4
2 f% 0.887 4 0.884 1
3 0.8913 0.889 7
YRS 0.990 7 0.990 3
edl A 45s 36s
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