Nghién ciru khoa hoc cong nghé

THIET LAP VA GIAI BAI TOAN NHIEM VU BAY TEN LUA TREN TAU
UNG DUNG GIAI THUAT TOI UU HOA BAY PAN

Hoang Vian Truéng , Tran Thanh Tuén

Tém tit: Bai toan xdy dung nhiém vy bay dép vmg ddy dii cdc yéu cau ca vé ky thudt va
chién thudt sé gop phan rdt I6m vao hiéu qua cia don cong kich tén hira. T déng héa quy
trinh giai bai toan nay ciing co y nghia lon nhw giam thoi gian vdn hanh va sw dung tén
lika c6 hiéu qud. Bai bao nay gioi thiéu mot gidi thudt 16i wu cho bai todn nhiém vu bay tén
lka trén tau. M6 hinh todan d@é xudt la su két hop cua cac ham twong ung voi cdac nhiém vy
riéng lé, trong do co thé ton tai su xung dot, vao mét bai toan da nhiém. Thudt gidi T 6i 1ty
héa bay dan, sau dé, dwoc lwa chon cho quy trinh tw déng gidi bai todn. Két qud cho thdy,
bai toan va thudr gidi dé xudt givip gidm thoi gian tinh todn, sir dung tén hira ding tinh
nang, ddc biét la dam bado dwoc nang luc hoan thanh nhiém vu cia don vi ban.

Tir khéa: Bai toan nhiém vu bay; Bai toan da nhiém; Giai thuat t5i wu; Téi vu hoa bay dan; PSO; Tén lua.

1. PAT VAN PE

Cung v6i su phat trién cta khoa hoc quan sy, cac bai toan cho tén Itra ddi hai va hé
thong di kém d va dang nhan duoc sy quan tdm rat 16n. Yéu cau véi cac bai toan nay 1a
nang cao tinh diéu khién, kha nang bao tdn va hiéu qua chién d4u cho tén lua. Trong do,
thiét 1ap nhiém vu bay cho tén Iira 1 mot phan 16p cuia bai toan chi dinh vii khi, bai toan
c¢6 thé duoc cu thé hoa nhu sau: “Véi sy két hop cia cac loai vii khi duoc trién khai tai
dia diém cu thé, hiy x4c dinh viéc phan bo vii khi cho ting muc tiéu dé giy ra mic do
sat thuong mong mudn” [1]. Bai todn nhiém vy bay da dugc phat trién cho thiét bi bay
khong ngudi 1ai (UAV) va nhém UAV da duoc dé cap trong [2, 3], trong d6 ¢ nhiing
nhiém vy xung dot [4]. Cung v6i d6, nhidu giai thuat khac nhau da duoc 4p dung nhu di
truyén [5], tién hoa [6], téi vu hoéa bay dan (PSO) [7]. Pic biét, nghién ctru [8] da tap
trung vao ung dung giai thuat t6i wu vao bai toan chi dinh cac tén lira hanh trinh cho cac
don vi ban khac nhau, nhung phuong phép giai chua dugc phat trién day du.

Bai bao nay gidi thleu bai todn nhi¢m vu bay cung thuat giai cho cac tén Itra hanh
trinh trén tau mat nudc tan cong cac muyc tiéu trén bién. Muc dich nham t6i wu héa viée
phan bo cac tén lia cu thé dong thdi cho nhiéu myc tiéu. Trong d6, nhiém vu dép Gmg
duoc nhiéu rang budc cod thé c6 xung dot nhu giam thiéu nhiém vu khong can thiét, dam
bao cac dac tinh ky - chién thuat cua phuong tién bén va tén lra. Thuat toan t6i vu hoa
bay dan két hop v6i ban dd vé tinh dugc tng dung cho quy trinh phén cong nhiém vu.
Két qua thue nghiém minh hoa tinh hop 1y va hiéu qua cua thuat toan dé xuét.

Céc ndi dung con lai cta bai bado dugc cAu triic nhu sau. Muyc 2 gidi thiéu vé phat trién
bai todn nhiém vu bay cho tén lra. Muc 3 trinh bay vé tdi uu hoa b?ly dan va cac budc
tmg dung giai thudt ndy cho bai toan di xay dung. Kich ban va két qua thuc nghiém
dugc trinh bay trong Muc 4. Cudi cung 1a phan két luan.

2. THIET LAP BAI TOAN NHIEM VU BAY TEN LUA POI HAI

Phan nay tap trung vao phat trién nhiém vu bay cho tén ltra trén co s& téng hop cua
cac nhiém vu khac nhau. Mdi nhiém vu riéng 1¢ duoc biéu dién béng mot ham chi tiéu
tuong tmg. Cac ham chi tiéu sau d6 duoc két hop lai véi nhau dé tao thanh bai toan tdi
uu hda da nhiém.
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2.1. Phat trién cdc ham chi tiéu

Chi tiéu 1: Giam thiéu nhiém vu thanh phan khong lién quan dén nhiém vu chinh

Hau hét cac tén lira duoc thiét ké cho nh_iéu muc dich khiac nhau, phong tir nhiéu
phuong tién khéc nhau, va tan cong nhicu kicéu loai muc ti€u khac nhau. Khi xay dung
quy trinh, cac nha thiét ké thuong da tinh toan va dua vao day du tat ca cac tinh hudng va
kich ban. Tuy nhién, viéc tim du thong tin cho dau vao, hodc phai xir 1y dong thoi nhiéu
bai toan c6 thé lam tang thoi gian xur 1y, hodc khong thé thuyc hién. Nhu vay, mot so
nhiém vu khong phu hgp can phai dugc loai bo.

Ham chi tiéu dudi day biéu thi s6 nhiém vu thanh phﬁn khong dugc chon nham t6i vu
hoéa quy trinh xtr 1y ctia cdc may tinh va giam thiéu lugng thong tin dau vao. Ham chi
tiéu nay dugc biéu dién dudi dang toan hoc nhu sau:

T P

minz, =ZZiJmm, 1)

t=1 p=1 m=1
trong d6: T 12 nhiém vu ctia don vi ban, t 13 nhiém vu chinh cua tén lira, P 1a tip hop cac
nhiém vy thanh phan, p 12 mot trong s6 cac nhi€ém vu thanh phan, M 1a s lugng tén Itra
hién c6, m la so thir tu ciia mot tén Iira.
Jom bang 1 néu nhiém vu thanh phan p cta nhiém vu t dugc yéu cau cho tén lira thir

m, bang 0 trong trudng hop nguoc lai.

Chi tiéu 2: Tbi da héa s6 nhiém vu thanh phan chi yéu cho cac tén Itra dugc chi dinh

Cac tén lira duogc chi dinh phong la cac tén Itra dugc lya chon dé thn cong vao myc
tiéu. Pay la céac tén Itra da chac chan dugc lya chon trong truong hop don tan cong da
duoc quyét dinh (phé duyét). Vi vay, muc ti€u nay té1 da hda xac suat (thudng) cac tén
Itra nay duoc giao cac nhi¢m vu thanh phan chu yéu (khong con 1a nhiém vu du phong).
Chi tiéu 3 duoc xac dinh la:

maxz, =Y 3D, . @

trong do, Y, bﬁng 1 néu don vi ban duge chi dinh thuc hién phong tén lira thr m cho
nhiém vu thanh phan p trong nhiém vu t, va bang 0 trong trudng hop nguoc lai.
Chi tiéu 3: Giam thiéu viéc sir dung tén lira dé ban vao muc tiéu khong quan trong
Chi ti€u nay dugc biéu dién 1a ham phat céc tén Itra tAn cong cac myc tiéu khong quan

trong ¢ thé xuat hién trong d6i hinh, hodc bén ngoai d6i hinh myc tiéu nhung nam trong
vung phong. Chi tiéu 2 dugc xac dinh nhu sau:

minzszipiMi, (3)
i=1
trong do, M, be“mg 1 néu muc tiéu thir i trong doi hinh muc tiéu | dugc xac dinh 1a muc
tiéu ban tén lira, va bang 0 trong trudng hop nguogc lai, p, 1a h¢ s6 phat duoc xac dinh
riéng cho loai muc tiéu i. Gia tri cua p, cang nho thi d§ nguy hiém ctia muc tiéu cang
thép. Dé lya chon 13 muc tiéu cho tén lira, p, phai thda man diéu kién: P = P, VOi p,, la
gié tri ngudng xac dinh trudc.
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Chi tiéu 4: Str dung déu sb luogng tén lira trén cac bé phong

Chi tiéu nay tim cach can bang luong tén lira con lai trén cac bé phong sau khi cac tén
Itra duoc chi dinh da dugc phong di. Bam bao muc tiéu nay s€ tranh lam mat can bang
tau ban dé san sang co dong va tiép tuc st dung vii khi. Cu theé, ham chi tiéu 4 1a:

min z, :|Z=1:”L[ —LS|| 4)

trong do, L, L, lan luot 13 tong sb bé phong trén tau va sd tén lira con lai trén bé phong
thu l; L 1a sO lugng tén Itra con lai trung binh cua tat ca cac bé phong.

Chi tiéu 5: Giam thiéu viéc st dung tén lira khong hiéu qué vé tinh ning

Muc tiéu nay danh gia hiéu qua st dung phu hop véi tinh ning thiét ké cho tén lira.
Giam thiéu viéc str dung sai chirc nang cia cac bién thé tén ltra khac nhau trén tau. Ham
chi ti€u nay con c6 chuc nang duy tri kha nang tiép tuc tac chién ctia don vi ban sau khi
da phong xong cac tén lira chi dinh. Chi tiéu 5 dugc xac dinh nhu sau:

T P M H K
minz,=> > > > > mX,, (5)
t=1 p 1 k=1

=1 m=1 h=

trong do, m, 1a hé sb phat cho viéc phan cong tén Itra loai k cho nhiém vu thanh phﬁn p
trong nhiém vu t, X, béng 1 khi tén Itra m duoc chi dinh phong vao muc ti€u dac thu h
thudc nhdm muc tiéu ban tén lira H, cho nhiém vu thanh phan p trong nhiém vu t, bang 0
trong cac truong hgp con lai. Trong do, H duoc xac dinh tr ddi hinh muc tiéu |
(H < I )nho biéu thuce (3).
2.2. Bai toan t6i wu hoa nhiém vu bay cho tén lira

Téi day, ta thay rang, bai toan nhiém vu bay cho tén lira 1a bai toan rat phic tap cia
nhiéu chi tiéu khac nhau. Hau hét cac bai toan dugc chon loc lién quan dén cac nhiém vu
cho tén lrra déu & dang riéng I¢. Viéc giai cac bai toan riéng 1¢ s& rat kho khin, dic biét
néu mot s6 trong sd cac ham chi tiéu ton tai sy xung dot 14n nhau. Bén canh d6, quy trinh
dé giai ting bai toan s& dit nhiém vy rat ning van Ve ky thuat, doi hoi tai nguyén may
tinh va thoi gian hoi tu 16n. Van dé nay dit ra yéu cau hinh thanh bai toan tong quat de
c6 thé giai trong mot mod hinh bao quat hau hét cac ham toan hoc néu trén dudi dang tbi
uu hoa da nhiém.

M6 hinh ma ta dd mo ta 1a mot chuong trinh tuyén tinh hdn hop s6 nguyén v4i ham

chi tiéu da nhiém. O dang tong quat, bai toan t6i wu hoa nhiém vu bay c¢é thé duoc viét
dudi dang:

F=minK[z(x),z,(x),-z(x)] ,xe0 (6)
trong do, x la vecto cia cac bién quyét dinh, 6 1a tip cac ’quyé't dinh kha thi dugc céc
rang budc cho phép, K la ma tran chira ciac trong sO cua céac chi tiéu don Ié,
K =diag[k,,k,,... k]

3. GIAI THUAT PE XUAT
3.1. T6i wu héa bay dan
Tbi wu hoa béy dan 1a mot thuat toan tinh toan tién hoa léy cam hung va dya trén
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nghién ciru vé hanh vi xa hoi cua cac dan chim va ca di hoc. PSO su dung mot ' quﬁn
thé" cac ca thé bay qua siéu khong gian cta bai toan V01 van tdc cho trude. Tai mdi lan
lap, van tdc clia cac ca thé riéng 1é duoc diéu chinh ngau nhién theo vi tri tot nhat trudc
d6 cua chinh cé thé do va cac ca thé 1an can. Chuyen dong ciia mdi ca thé tién hoa tu
nhién dén mot giai phap toi vu [9, 10].

Trong khong gian s6 thuc, mdi giai phap kha thi riéng 1¢ c6 thé duge md hinh hoa nhu
mdt cé the di chuyén trong siéu khong gian cua bai toan. Vi tri ciia moi cé thé dugce xac
dinh boi:

it =x At (i=12,--N; j=1,2,---8), (7

& déy, N 1a tong sb céc cé the, S 1a s6 phuong ciia khong gian tim kiém, x{ va v! 1a vi tri
va van tdc cta hat thr i theo phuong j tai 1an lap thir k. Van toc duoc xac dinh boi:

VTH = WV + Clrl’jﬂ ( pil; - Xil; ) +6 llTl ( ng =% ) (8)
trong d6, wla trong s quan tinh, ¢, va c, 1 hai s6 duong, r, va r, 1a hai s6 ngiu nhién
¢6 phan bd dong déu trong pham vi [0 1], p,Va p, lan luot 1a vi trf 1an c4n tot nhat va vi
tri toan cuc tdt nhit cua ca thé i. Gia tri cua p; va p; dugc danh gid dya trén ham chi
tiéu (6).

3.2. Quy trinh va giaii thuat

Phan nay tap trung vao viéc dé xuét thuat giai ing dung PSO cho bai toan nhiém vy
bay da xay dung. Cac budc chinh cua quy trinh gidi bai todn nay la: chuan bi, khai tao,
va thuc thi.
3.2.1. Chuan bj

’ Buéc chuan bi dugc tinh "[l‘l' thoi Qiém to hop tén ltra duoc lua chpn dé sir dung chién

dau. Nhiing cong viéc yéu cau bao gom: quyét dinh khu vie tac chién, thu thap tinh hinh
khu vuc tac chién, trong do6 co bo tri qéc luc !u’qng va chung loai, s6 lugng va kiéu loai
muc tiéu phu 7h(_yp. Ket th}'lc bude chuan bi, tong hop céc thong tin thu thap dugc trong
giai doan chuan b1 dugc t6 chirc, ma hoa va luu lai trong cung mat tap tin.
3.2.2. Khoi tao

Budc khoi tao duogc tién hanh tir khi nhan du cac thong tin dau vao ciia bai toan trén
may tinh. Cac cong viéc can tién hanh & bude nay la: khoi tao khong gian bai toan, khoi
tao cac gla tri ctia bai toan da nhiém, khdi tao cac hing sé va bién cua PSO. Trong do,
cac hé sd phat ciia timg ham chi tiéu duge xac dinh & bude xay dung hé thong. Dé tich
hop vao bai todn da nhiém, chi tiéu can toi da hoa (z,) s€ duoc bién doi dé tr¢ thanh
ham tbi thiéu hoa bang phuwong phap phu dinh.
3.2.3. Thuec thi

Sau khi di tién hanh hai budc trén, ta chay chuong trinh thiét 1ap nhiém vu bay cho
tén lura. Thuat gidi dé xuat cho bai toan dugc cu thé hoa thanh cac budc nhu sau:
1: Phan tich goi thong tin nhan dugc dé danh gia do quan trong cua cac muc tiéu, khoi

tao hé $6 phat p, . Lua chon va dat sb hiéu cho cac muc tiéu dap ung ti€u chi p, > Prg ;
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2: Khéi tao vi tri va van toc cia moi ca thé mot cach ngau nhién, nam trong giéi han
xac dinh.

Bat dau vong lap
3: Vi moi cé the, danh gid ham ti€u chi toan cuc, dung biéu thirc (6);

4:Sosanh p;™ va pi 1an luot v6i p; va p!, néu gia tri méi tot hon thi cAp nhat gia tri

9 °

m6i cho p, va py;

5: Xéc dinh cac cé thé 1an can ¢ gia tri tdt nhét dé chi dinh 1am gia tri tdt nhét toan cuc;
6: Thay doi van toc v, vitri x; tuong tng, dung cac biéu thirc (8) va (7);
7: Thoat khoi chuong trinh khi di chay hét s vong lap.
Két thic vong Lip
8: Lan chay cudi cung dua ra sé luong tén lra mdi loai, sé nhiém vu chinh va nhiém vu
thanh phan cho ca loat phong;
9: Phan chia nhiém vu bay cho mdi tén lira, dung cac chi tiéu (4) va (5).
4.KET QUA

4.1. Thiét 1ap thue nghiém

Hinh 1 mo ta toan canh chién truong gia dinh s dung tau tén lira dé tan cong nhom
muc tiéu tdu mat nude cua dbi phuong trén bién. Cac tham sé chién truong, bao gdm cac
thong tin ctia cadc muc tiéu, dugc xac dinh trén ban dd vé tinh Google (GSM) giéi han
trong khu vuc hinh chir nhat ¢6 chiéu dai 153 km, chiéu rong 81 km, twong tmg véi cac
toa do {12.7073298, 109.690246} va {11.958723, 111.112976}. Tau bén tén lira mang
16 tén lwa (M = 16) gom hai loai (K = 2) duoc phan bd déu trén cac dng phong. Co 4 bé
phong nam hai bén man tiu, mdi bé gdbm 4 tén lira. Gia thiét theo thong tin trinh sat, tau
tén ltra nhan duoc bo dit liéu day du ctia nhom 10 muc tiéu (I = 10), gdm nhiéu loai tau
khac nhau.

Hinh 1. Khu viee tdc chién, bo tri tén lira trén tau (phdi, trén)

va doi hinh muc tiéu (phai, duoi).

Ta gia thiét nhom nhiém vu chinh va thanh phan duoc luu trit trong hé théng diéu
khién ban 1a P = 50. Cac nhiém vy thanh phan dugc bi€u dién bang cac sO ngau nhién
trong khoang [0, 1], trong do, tén Itra thir m s€ lya chon s6 nhiém vu thanh phan c6 tam
quan trong phu hgp véi ki€u loai cia nd, vi du p, = max(rand(P), 22).
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Gia tri khoi tao cia K laK =1,. Sb luong ca thé va sé lan chay cua PSO lan luot 1a
100 va 10, véiw=2, ¢, = 1,5va ¢, = 1,5.

4.2. Két qua thwe nghiém

Trén co s phan tich thong tin muc tiéu, ) lugng muc tiéu dugc lya chon thoa man
di€u kién p; > p, 1a 6, trong d6, 3 myc tiéu s6 1, 4, 5 phu hop cho tén lua ty dan chu
dong, 3 muc tiéu con lai phu hop véi tén lra thu dong. Sau khi gidi xong bai toan, s6
luong tén Ira dugc Iya chon cho nhiém vu chinh 14 9 qua. SO tén Itra con lai dugc xac
dinh cho céc nhiém vu du phong.

Bang 1 biéu dién nhiém vu ban toan cuc tao ra sau khi chay chuong trinh. Trong do,
2061 thong tin muyc ti€u da lya chon gom 4 thanh phan dugc tim ra va tong hop theo thu tu
la: kinh d9, vi d9, tinh chat phan xa (1: phan xa manh, 0: phan xa yéu hoac khong phan
xa), va do 1on (1: muc ti€u 16n, 0: muc ti€u nho).

Bdng 1. Két qua giai bai todn toi wu nhiém vu ban.

So thir | S6 higu Kiéu logi S6 lwong | Géi thong tin tin cong cho
ty’_ifmc muc tiéu muc tiéu tén lira muc tiéu lwa chon
tieu
1 21301 Tau tudn duong 3 [12.427188, 110.791626, 1, 1]
2 41402 | Tau tén ltra ¢ nho 1 [12.424045, 110.785832, 0, 0]
3 42203 | Tau tén ltra ¢ nho 1 [12.421572, 110.790853, 0, 1]
4 32004 Tau khu truc 2 [12.412562, 110.789995, 1, O]
) 41805 | Tau tén lua cd nho 1 [12.410508, 110.783472, 1, 0]
6 51906 | Tau tén ltra ¢ nho 1 [12.406819, 110.789480, 0, 0]

Tur goi thong tin myc ti€u cung cac thong s6 da tim ra, ta dung chi tiéu (4) va (5) dé
phan chia nhiém vu bay cho moéi tén ltra twong ung voi kiéu loai va vi tri ctia bé phong.
Bang 2 biéu dién két qua phan _chia nhiém vu bay cho tén ltra dugc chi dinh phong.
Trong do, M1 1a cac tén Itra tyr dan chi dong va M2 1a tén Itra ty dan thu dong.

Bing 2. Két qua thuc hién phén chia nhiém vu bay cho tirng tén hira.

SO hi¢u | B¢ Kiéu Muc | Thirtw | Nhiém | Nhiémvu | Thay
tén lira | phong | loaitén | tiéu | phong | vu chinh | thanh phan | thé
Ira
1 1 M1 21301 1 1-1 1-20 1.4
2 1 M2 42203 5 3-5 25-45 2.6
3 1 M2 51906 9 6-9 25-45 2.6
5 2 M1 21301 2 1-2 3-22 1.4
7 2 M1 32004 6 4-6 1-20 1.4
9 3 M1 21301 3 1-3 5-25 4.15
10 3 M1 32004 7 4-7 3-22 415
13 4 M1 41805 8 5-8 25-45 415
14 4 M2 41402 4 2-4 25-45 4,16
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Céac tén lira con lai trén cac bé dong vai tro 1a cac tén lira san sang du phong. Trong
bang 2, so tén Itra thay thé dugc ky hiéu a.f, voi a 1a so thir tu ctia bé phong va £ 1a so6
hiéu tén Itra.

5. KET LUAN

Trong bai bao nay, chiing toi di phat trién bai toan va giai thuat cho nhiém vu bay cho
tén Ira. Bai toan da nhi¢m dam bdo cac rang budc vé ca ky thuat va chién thuét cho don
tan cong tén lira. Cac ham chi phi gdm ti da cac nhiém vy thanh phan chinh, giam thiéu
nhiém vu va muc tiéu khong can thiét, st dung ding tinh nang tén lra va ddm bao sy can
bang sb tén lira giita cac bé phong. Dé giai bai toan, bai bio dé xudt st dung thuat giai
Téi wu héa béy dan két hop voi khu vuc tac chién duoc trich xut tur ung dung ban dd vé
tinh dé nang cao kha ning ty dong hoa. Két qua thuc nghiém khang dinh tinh kha thi va
hiéu qua cia ca bai toan va thuat giai dé xudt.

TAI LIEU THAM KHAO

[1]. N.K. Jaiswal, “Military operations research. Quantitative decision making,” Kluwer’s
International Series, Kluwer Academic Publishers, Norwell, MA, (1997).

[2]. S. Karaman, and E. Frazzoli, “Linear temporal logic vehicle routing with applications to
multi- UAV mission planning,” International Journal of Robust and Nonlinear Control,
Vol. 21, no. 12, pp. 1372-1395, (2012).

[3]. Y. V. Pehlivanoglu, “A new vibrational genetic algorithm enhanced with a voronoi
diagram for path planning of autonomous UAV,” Aerospace Science and Technology, Vol.
16, no. 1, pp. 47-55, (2012).

[4]. Y. Wei, M.B. Blake, G.R. Madey, “An Operation-Time Simulation Framework for UAV
Swarm Configuration and Mission Planning,” Procedia Computer Science, Vol. 18, (2013),
pp. 1949-1958.

[5]. C. Ramirez-Atencia, G. Bello-Orgaz, D. Maria, R-Moreno & D. Camacho, “Solving
complex multi-UAV mission planning problems using multi-objective genetic algorithms,”
Soft Computing, Vol. 21, pp. 4883-4900, (2017).

[6]. L. Geng,Y. F. Zhang,J. J. Wang,J. Y. H. Fuh,S. H. Teo, “Mission planning of
autonomous UAVs for urban surveillance with evolutionary algorithms,” in 10th IEEE
International Conference on Control and Automation (ICCA), (2013), pp. 828-833. IEEE.

[7]. V. T. Hoang, M. D. Phung, T. H. Dinh, and Q. P. Ha, "System architecture for real-time
surface inspection using multiple UAVs," IEEE Systems Journal, Vol. 14, no. 2, pp. 2925-
2934, (2020).

[8]. Alexandra M. Newman, Richard E. Rosenthal, Javier Salmerén, Gerald G. Brown, Wilson
Price, Anton Rowe, Charles F. Fennemore, Robert L. Taft, “Optimizing Assignment of
Tomahawk Cruise Missile Missions to Firing Units”, Naval Research Logistics (NRL)
58(3), (2011), pp. 281-294.

[9]. J. Kennedy and R. C. Eberhart, “Particle swarm optimization,” in Proceedings of ICNN'95-
international conference on neural networks, IEEE, (1995), Vol. 4, pp. 1942-1948.

[10]. Y. Shi and R. C. Eberhart, “Parameter selection in particle swarm optimization,” in
International conference on evolutionary programming. Springer, (1998), pp. 591-600.

Tap chi Nghién ciru KH&CN qudén suw, S6 Dic san Co hoc va Diéu khién thiét bi bay, 10 - 2021 85


https://www.sciencedirect.com/science/article/pii/S1877050913005073#!
https://www.sciencedirect.com/science/article/pii/S1877050913005073#!
https://www.sciencedirect.com/science/article/pii/S1877050913005073#!
https://www.sciencedirect.com/science/journal/18770509
https://www.sciencedirect.com/science/journal/18770509/18/supp/C
https://link.springer.com/article/10.1007/s00500-016-2376-7#auth-Cristian-Ramirez_Atencia
https://link.springer.com/article/10.1007/s00500-016-2376-7#auth-Gema-Bello_Orgaz
https://link.springer.com/article/10.1007/s00500-016-2376-7#auth-Mar_a_D_-R_Moreno
https://link.springer.com/article/10.1007/s00500-016-2376-7#auth-David-Camacho
https://link.springer.com/journal/500
https://ieeexplore.ieee.org/author/37071937400
https://ieeexplore.ieee.org/author/37310463200
https://ieeexplore.ieee.org/author/37072166500
https://ieeexplore.ieee.org/author/37272188000
https://ieeexplore.ieee.org/author/37072154700

Mo phéng & Piéu khién thiét bi bay

ABSTRACT

PARTICLE SWARM OPTIMIZATION FOR
THE FIRING TASK PROBLEM OF MISSILES ON SHIPS

The problem of firing missions that satisfy both technical and tactical
requirements will significantly contribute to the missile attack's effectiveness.
Increasing the automation level of this problem-solving process is also of great
significance, i.e., reducing operating time and saving ammunition. In this paper,
an optimal algorithm for the task of firing missiles on ships is introduced. The
proposed multi-objective problem is a combination of mathematical functions
corresponding to individual tasks, in which there may exist. Particle Swarm
Optimization (PSO) algorithm is then selected for the solving process. The results
show that the proposed problem and optimized algorithm can reduce computation
time, save and use missiles with the correct characteristics while ensuring the
firing task's probability.

Keywords: Firing task problem; Multi-objective problem; Optimization; Particle Swarm Optimization; PSO; Missile.
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