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Tém tit: Bai bdo 8101 thiéu phwong phap xdy dyng mo hinh toan phdn chia Muc tiéu —
Tén lira déi hai khi tién céng dong thoi nhiéu muc tiéu va thic hién mé phong dé minh
chung cho tinh kha thi cua mé hinh da xdy dung.
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1. PAT VAN PE

Su cai tién cta hé thong phong khong va kha nang danh chan tén lira trén cac tau
chién tac dong khong nho dén chién thuat sir dung don dénh tén lira d6i hai. Hién nay,
céc tau mat nudc chién dau hién dai ciia Hai quan déu duoc trang bi cac hé thong vii khi
phong khong c¢é kha ning danh tra hidu qua cac cudc tién cong duong khong ciia doi
phuong, dac biét, ddi voi doi hinh tau (nhém tau) thi hiéu qua st dung vii khi phong
khong chéng tra tén Itra di hai (TLDH) rat cao. Dé ting kha ning tring muc tiéu cta
TLPH, thi tién cong dong thoi nhiéu TLDH vao nhiéu muc tiéu 1a mot phuong phap
chién thuét c6 hiéu qua [1-3]. Pé thyc hién chién thuat niy, mot trong nhiing bai toan
quan trong 13 tinh toan phan chia va chi dinh chinh xac don vi hoa lya nao tién cong muc
tiéu nao vao thdi diém nao (phan chia va chi dinh hoda luc), c6 nghia 1a tinh toén, trién
khai luc lugng hop 1y dé dat duoc xac xuét sat thuong muc tiéu 16n nhat [1, 2]. Bai toan
nay da duoc trién khai trong hé théng chi huy ban ciia cac to hgp TLDH hién dai (hé
théng BUYC trén tau, hé thong APM trén xe MBY). Tuy nhién, do yéu t6 bi mat nén mo
hinh todn va cac thudt toan giai bai toan nay khong duoc cong bd cong khai trong cac tai
liéu chuyén giao. Vi vdy, nghién ctru xdy dung mo hinh toan phan chia myc tiéu — tén
lira d6i hai khi tién cong dong thoi nhiéu muc tidu 1a van dé c6 ¥ nghia thyc tién, 1a co s
cho nghién ctru chuyén sau trong khai thac, lam chu vii khi trang bi hién dai, va ung
dung cong nghé vao xay dung cac mo dun hd trg cho cong tic ciia ngudi chi huy trong
hoat dong tac chién.

Tur 1y ludn chién thuat tién cong dong thoi, bai bao phéan tich cac rang budc dbi véi
muc tiéu ma TLDH tién cong, cac tiéu chi phan chia va sy tién cong phdi hop tir nhiéu vi
tri hda luc, trén co s& d6 xay dung mo hinh phan chia va chi dinh hoa luc, day la co so
dé giai bai toan bd tri vi tri phong tén ltra va phan chia hoa luc trong cac hé thdng chi
huy bén tén lia.

2. MO HINH TOAN PHAN CHIA MUC TIEU - TEN LUA

Xét mot hinh thai tac chién gdm c6 A don vi phong tén Itra (céc tau tén lira, hodc xe
bé phong tu hanh) dugc bo tri ¢ cac vi tri hoa luc khéc nhau dé tién cong dong thoi N
muc tiéu (tau). Néu mdi don vi hoa luc dugc trang bi m, tén lua thi téng sb tén ltra sir
dung dé tién cong 1a:
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Viéc chi dinh Tén Itra - Muc ti€u dugc thuc hién theo ma tran [1]:
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X=| : & oo )

Trong do: X; =1 tuong Ung v6i tén lura thi i duge chi dinh tién cong muc tiéu thu j;

X; =0 tuwong ung v6i tén Itra thir i khong duge chi dinh. Nhu vay, s6 luong tén lia tbi

thiéu duoc chi dinh cho mdi muc tiéu 1a L va s lugng tén lira t6i da dugc chi dinh cho

mdi myc tidu 1a L.

~Ma tran tiéu thu ban C va ma trin loi nhuin bén B ctia mdi don vi héa luc tién cong
moi muc tiéu c6 dang [1]:
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Trong d6 ¢; va by twong tng 1a tiéu thy ban va lgi nhuan ban ma tén ltra tha i tan
cong muc tiéu j.
Néu coi S, 1a tong lgi nhuan ban va S_ 1a tong tiéu thu ban, thi bai toan dit ra 1a tinh
toan dugc ma tran phan chia tén lira — muc tiéu (2) théa man yéu cau: tong loi nhuan ban
S, 1a 16n nhat va tong tiéu thu ban S_la nho nhat, dong thoi so luong tén lira doi hai tiéu

M

thy (s0 tén ltra duoc chi dinh ban) phai thoa man diéu kién L < ZXU <L;j=12,..,N.
i=1

C6 nghia, ma tran X thda man diéu kién:
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Ttr biéu thire (4) nhan thay, dé thuc hién phan chia Tén ltra - Muyc tiéu (xac dinh ma
tran X ) can phai xac dinh dugc muc do lgi thé khi ban, diéu kién rang budc vé hda luc
va chi ti€u chat lugng.

a) Mirc d¢ loi thé khi bdn

Mirc d6 loi thé khi ban duoc x4c dinh thong qua ma tran B trén co sé cac yéu to: kha
nang gay thiét hai cho muc ti€u ctia don vi hda luc khi tién cong; murec do nguy hiém cta
muc tiéu; ti 1€ gitra hi¢u suat ban va tiéu hao ban; toc do ban.

- Kha nang gay thiét hai cho muyc ti€u cua don vi hoa luc, dugc dac trung boi gia tri
xac xuat sat thuong muc tiéu cia mot TLDH [1]:
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le—{ —&ka(M)} ()

R = R Qq

Trong do: P, 1a xac sudt trang muc tiéu cua tén lira khi khong tinh dén kha ning
phong khong cuia muc tiéu; P, la xac xudt tén lira bat diing myc tiéu chi dinh; P, 1a xac
suét tén lira chon dung muc tiéu chi dinh; B, 1a xac xuét tén ltra duoc dan tring muc tiéu
chi dinh; Q, xé4c xuat tén lira khong bi hong trong qua trinh bay dén muc tiéu; Qi 12 céc
suat tén ltra khong bi danh chédn badi hda luc phong khong cua doi phuong.

- Murc d6 nguy hiém cta muc tiéu (y) 1a mot bién phan anh gia tri dinh lugng trén co
so kieu (loai) muc ti€u, dugc bieéu dién bang mat gia tri tir 0 dén 1.

- Ti 1€ gitra hi¢u suit va gia tri tiéu hao bén duoc xéac dinh theo biéu thirc:

& =— (6)

Trong do: e;1a gid tri cua tau thr j va ¢, 1a gia tri cia tén lua thir i.
- Téc d6 ban 1a chi sé dic trung cho thoi gian duge xac dinh dé hoan thanh nhiém vu ban. Gia
str Tjj 1a thoi gian ban ma tén lira thr i tAn cong tau thi j, thi toc d6 ban Tij duoc xac dinh theo

biéu thirc: T =—1 (7)
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Ttr cac chi sb trén thi gia tri bij cua ma tran B duoc xac dinh nhu sau:
- T
bij :I:Wp W, W, WT:II:F)i Yi & Tu] (8)

Trong do: [Wp w, W, WT-] 1a véc to trong s6 tuong ung theo cic chi s6 danh gia
P,7v, & va Tij.

b) Diéu kién rang budc vé héa luc va chi tiéu chdt lwong

Theo tinh niang k¥ thuat va chién thuat sir dung TLDH, khi to chtic tién cong dong
thoi cac muc tiéu, thi can xét dén dicu kién rang budc va chi ti€u chat luong trén co s&
cac yeu to sau:

- Quy dao bay cua tén lira phai dép timg duogc cac rang budc vé hiéu suét riéng cua tén
lra gom: cy ly bay d,;, ban kinh quay vong R,,... Trong d6, quy dao bay phai co cu
ngin va giam thiéu viéc chuyén hudéng quy dao dé giam sai s tan mat cua tén lra va
tang kha nang bat muyc ti€u cua tén Itra.

- Cac vi tri hoa lyc phai théa man diéu kién: tén lua tir cac don vi phong khac nhau
duoc phong ra khong cung mot thoi diém, v6i quy dao bay khac nhau, nhung dén muc
tiéu tai cfmg mot thoi diem.

- Dé tién cong muyc tiéu trén toan by goc phuong vi va hudng tién cong, nén phan chia
s6 luong tén lira cang nhiéu cang tot va tién cong tir cac huéng khac nhau trong mot don
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danh, dong thoi huéng tién cong cua cac tén lira khong duogc cit nhau.

- Pbi voi cung mot don vi hda luc, can ¢6 mét khoéng thoi gian dé chuyén tién cong
tor muc ti€u nay sang muc ti€u khac, do vay, can tinh dén thoi gian chuan bi trude cho
hai loat phong tén Iua.

Nhu viy, tir mé hinh (4) va cac diéu kién rang budc trén co thé ap dung cong cy toan dé
xac dinh ma tran phan chia Tén lra — Muc ti€u (2) thda man ham chi tiéu chat lugng J.

3. THUAT TOAN PHAN CHIA TEN LUA - MUC TIEU

Tir cac m6 hinh (4) va phén tich trén, thuat toan phén chia Tén ltra - Muc tiéu khi tién
cong dong thoi cac muc tiéu duge thye hién theo cac budc sau:
a) Buoc 1:

- CE}n cu vao tinh hinh, thuc hién phan qhiq ban dau, xac dinh sé luong tén lura chi
dinh ban cho timg muc tiéu, xac dinh tham s0 ban cho ting tén lira gdbm: thoi gian tu bay
va hudng tién cong tuong ung.

-Cap nh@t nguoc qua tinh todn tham s6 ban d3 xac dinh dé thuc hién kiém tra tinh hop
1€ va céc diéu kién rang budc qua do lua chon cac cac tén Itra c6 quy dao bay phu hop.

- Gia str s6 luong tén lira duoc chi dinh phong tir cac vi tri hoa lyc khac nhau 1a K,
va quy dao tuong tng cla ting tén lira tir diém phong dén diém mo thiét bi ty dan 1a

d,, , khi nay nhan dugc ma tran quy dao bay co loi la:
d11 dlZ dlKa
D=| : D : 9)
d AL d AL T d AK,
b) Buoc 2:

Dua vao tinh kha thi ctia quy dao bay hién tai va giéi han s6 tén lira duge trang bi dé
loai bé cac quy dao khong phu hop:

- Néu quy dao tinh toan khong thoa man cac rang budc hodc ké hoach tién cong, thi
phan tr cia ma trdn D & vi tri tuong ung s& dugc chi dinh 1a khong phu hop.

- Trong qué trinh tinh todn néu s lwong tén lira cta don vi hoa lyc thir a co gia tri
m, =0, thi tat ca quy dao bay cua tén Itra tir vi tri phong hién tai trong ma tran (9) duoc
gan gid tri réng va ciu tric mot ma tran méi c6 kich thuéc (A-1)x K, .
¢) Buoc 3:

Phan loai theo mtrc d6 nguy hiém cua muc tiéu hi¢n tai (dua vao gia tri y j ), muc do
loi nhudn bin cta cac vi tri hoa luc khac nhau (b;) va thoi gian con lai sau khi phong tén
lira thir nhat T, va tong tiéu thu ban S_.

- Chon gié tri cu ly bay tdi thiéu trong ma trdn D lam gi4 tri khdi tao, sau do thiét lap
gid tri ngudng AT, , AS_, AB. Neéu su sai I¢ch vé mot gia tri chi so cua hai don vi hoa
lwc khong vuot qua gia tri ngudng, thi khong co don vi ban nao c6 loi thé 16 rang vé chi
sO nay, khi nay phai so sanh gia tri cia céc chi so khac.
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- Xac dinh gia tri
MinS, < MinS_(i) < AS, + MinS, .

MinS, =MinS_(i) va tim mét tdp don vi K; théa man
i=1,.n

- Tim tép K; tir tp Ky thoa man rang budc vé thoi gian ban AT, néu tap K, 1a tap
rong thi loai bo tit ca cac don vi trong tap Ky da tim trude do va 1ap lai cong viée cho dén
khi K; khong con 1a tap rong. Néu tap Kz chi c6 duy nhat mot don vi, thi phén chia myc

tiéu cho don vi ndy. Néu tap K, c6 nhiéu hon mét don vi, thi thuc hién tiép theo:

- Tinh MaxB,,ieK, va trich xuat tap don vi Kz tir tip K, thoa min
MaxB, —AB, < B, <MaxB,. Néu tip Kz van con nhiéu hon mot don vi thi lay
MinT, =MinT, (i),ie K, va trich thoa
MinT, <T, (i) < AT, +MinT, . Néu tap K4 c6 nhiéu hon mot don vi thi phan chia muc
tiéu cho don vi trong tap K4 ¢ nhiéu dan tén lira nhat.

4. KET QUA MO PHONG

Xét hinh thai tac chlén gdém 3 don vi hoa luc (gém 3 tau, ki hiéu 1a 2, 1, 3), s6 tén lia
d01 hai trang bi trén mdi tau tuong ung la 16, 8, 16, van dong doi hinh hang ngang (tau
sd 1 van dong giita doi hinh), chiém linh vi tri hoa luc dé thyc hién don tién cong tén lira
vao 3 muc tiéu (1, 2, 3) gom 2 tau ho v¢ (1,3) va 01 tau d6 bo (2) dang van dong theo doi
hinh chr V, ¢ cu ly tuong ung theo ké hoach (bang 1), gian cach gitta hai tén ltra dugc

chi dinh phong trén cung mét don vi hoa lyc khong nho hon 3s. Theo tinh toan ban dau
néu str dung 26 tén lira s& gay ton that ning né cho ddi phuong.

Xuét tap don vi Ky man

Bdang 1. Tham $6 cur Ly ter vi tri hoa luc dén muc tiéu.

co Cu ly dén muc tiéu (km)
Don vihoa lyc Muc tiéu 1 Muc tiéu 2 Muc tiéu 3
1 85 88 85
2 80 90 88
3 92 93 80

Két qua phan chia trén co s& mo hinh va thuét giai dé xuat dugc thong ké trong bang 2.
Bing 2. Két qud phdn chia Tén lira - Muc tiéu.

A SO tén lira | Muc tiéu | Mirc dd lgi thé | Culy ban Thoi gian con lai
chi dinh | chidinh khi ban (km) sau khi bin tén lira diu (s)

Phuong an 1

3 5 2 0,40 93 332

2 4 2 0,40 90 -11

1 6 2 0.40 88 -18

2 6 1 0.61 80 -31

3 5 3 0,61 80 -32
Phwong 4an 2

1 6 2 0.46 88 314

1 1 1 0,59 85 -11

1 1 3 0,59 85 -14

2 9 1 0.59 80 -29

3 9 3 0.59 80 -29
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Phuong an 3
1 2 2 0,52 88 314
1 2 1 0,52 85 -11
1 2 3 0,52 85 -14
2 10 1 0,52 80 -29
3 10 1 0,52 80 -29

Tir két qua phan chia nhan thay: trén cting mot don vi bin c6 thé chi dinh tén lira cho
nhiéu muc tiéu, dam bao tién cong muyc ti€u trén nhiéu huéng va cac hudng tién cong
khong cit nhau. Pong thoi, ¢6 thé lua chon phuong 4n phan chia dé dam bao theo yéu
cau nhi¢m vu. Trén co so phuong an phan chia co the xéac dinh dugc thoi diém chuan bi
va phong tén lira cho ting don vi hoa luc dam bao tién cong cac muc tiéu dong thoi.

5. KET LUAN

Chi dinh muyc tiéu - tén Itra 1a t6 hop cac bai toan tdi wu, phi hop voi ¥ dinh chién
thuat tién cong dong thoi, bai bao phan tich cac nguyén téc co ban cua bai toan xac dinh
nhiém vy bay cho tén ltra dbi hai, tiéu chuan phan chia tdi wu va phéi hop tién cong muc
tiéu tir nhiéu vi tri hoa luc, d& xuat md hinh toan phan chia tén ltra - muc tiéu khi tién
cong dong thoi nhiéu muc tiéu tir nhiéu don vi phong. Thuc hién mo6 phong mot hinh thai
tac chién gia dinh, két qua cho thdy, mé hinh dé xuat pht hop véi thuc té chién thuat s
dung don danh tén ltra voi nhleu rang budc, c6 thé ap dung thuat toan thong minh dé giai
quy@t bai toan trong thoi gian rat ngan (cho két qua ngay tic thi sau khi tiép nhan cac dir
liéu ban dau v&i cau hinh may tinh vira phai), dap tng nhu cau thoi gian thuc, hd tro
nhanh cho ngudi chi huy ra quyét dinh thyc hién don dénh tén lira.
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ABSTRACT

DISTRIBUTION MATHEMATICAL MODEL FOR ANTI-SHIP MISSILES
ATTACKING MULTIPLE TARGETS SIMULTANEOUSLY

The saturation attack is an important tactical method in hight tech war to increase the
penetration prbability of missile, so building a mathetical model of the Target — Missile
assignment problem in saturation attack to multi-target is necessary. It is basic for solving
the prolem of missile launch position diposition and fire distribution. The article prensents
a building method the mathetical model of the Target — Missile assignment problem and
simulation to prove to practicability of the model.
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