BO GIAO DUC VA PAOTAO  BO QUOC PHONG
HOQC VIEN KY THUAT QUAN SU

*hkkkhkikk

PHAM NGQC VAN

XAY DUNG CO SO THIET KE TRANG BI
CHIEN PAU PINH HUONG THICH NGHI CHO
TEN LUA PHONG KHONG

Chuyén nganh : Ky thuit diéu khién va Tu dong hoa
Ma so : 9520216

TOM TAT LUAN AN TIEN SI KY THUAT

Ha Ni — 2022




CONG TRINH BPUQC HOAN THANH TAI
HOQC VIEN KY THUAT QUAN SU - B QUOC PHONG

Nguwoi huwéng din khoa hoc:
1. PGS-TS. Vii Héa Tien
2. TS. Cao Hiru Tinh

Phdn bién 1: GS.TS Phan Xuan Minh
Phdn bién 2: PGS.TS Nguyén Quang Hiing

Phdadn bién 3: TS Vwong Anh Trung

Luan an dugc bao vé tai Hoi dong danh gia luan an cip
Hoc vién theo quyét dinh sé 4540/QD-HV, ngay 26
thang 10 nam 2022 cia Giam doc Hoc vién Ky thuat
Quén sy, hop tai Hoc vién K¥ thuat Quan sy vao hdi
......... gio.......ngay....... thdng ........ nam 2022.

C6 thé tim hiéu luin an tai:
- Thu vién Hoc vién K thudt Quan su
- Thu vién Quoc gia




MO DAU

1. Pt van dé

Trong hau hét cac loai Tén lia phong khong (TLPK) thé hé ci,
trang bi chién dau (TBCD) co cAu tao gom ba phan co ban: ngoi nd Vo
tuyen (NNVT); co cau bao hiém va chap hanh; Khéi n6 (KN), gom
thudc nd va manh vang. TBCP cua TLPK thé hé cii dugc thiét ké, ché
tao dua trén nguyén ly co ban la tao ving sat thuong (VST) véi cac
manh sat thuong (MST) bay dang hudng tir thm khoi nd vao khdng
gian tao ra non MST tron xoay ¢ kich thudc xac dinh.

TBCD cia TLPK thé hé cii ¢6 hai nhuge diém d6 1a:

- Sy “lang phi” nang lugng cua KN khi né lam viéc, theo
[1,19,22] chi c6 khoang 10% s6 MST trung vao muc tiéu.

- NNVT khéng xac dinh duoc vi tri khong gian tuong ddi cua
muc tiéu (MT) so véi tén Itra (TL) nén khong dinh hudng dugc VST
huéng t6i MT dé tang x4c suét tiéu diét MT.

Nghién ctru vé NNVT dinh hudng thich nghi (NNVT-DH-TN)
chua dugc cac nha nghién ctu trong nudc quan tam, trong khi &
nudc ngoai dau dan dinh hudéng da dugc deé cap dén trong cac cong
trinh [10, 17, 19, 27, 30, 32, 35, 41, 44, 45, 53], hay NNVT trong cac
cong trinh [33, 39, 43], nhung chi 1a cac cong bd vé mdt bo phan
don 1é trong t6 hgp TBCP trén khoang hoic nhiing céng b mang
tinh thong tin khoa hoc ma chua c6 cong trinh nao cong bd mot
cach day du dé c6 thé tiép can toi van dé thiét ké TBCD-DH-TN.

Ttr phén tich trén, ludn 4n dat ra dé tai “Xdy dung co' sé thiét ké
trang bi chién diu dinh hwdng thich nghi cho tén lira phong
khong” nham xdy dung co so thiét ké cho khéi nd dinh huéng
(KNDH) va NNVT-DH-TN tiép can téi kha ning thyc té hoa TBCD-
DH-TN cho TLPK. Piy 1a mot vin d& nghién ctru mang tinh cép
thiét cho nhiing cai tién va thiét ké ché tao méi TBCP ciia TLPK.

2. Pi twgng, pham vi nghién ciru va phwong phap nghién ciru

Doi tirgng nghién ciru ctia luan an dinh hudng t6i 1a TBCD cua
16p TLPK tim trung va xa ciing nhu céi tién TBCD mét s6 loai tén
Itra hién c6 trong trang bi ctia quan doi.

Pham vi nghién ciru: Luan an nghién clru trong pham vi xur ly tin
hiéu, xac dinh toa d6 muc tiéu trong hé théng NNVT. Ly thuyét tinh
toan, thiét ké khdi nd dinh huéng va ang dung ly thuyét didu khién
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trong viéc tong hop cac thuat todn dé diéu khién VST cua KN thich
nghi véi chuyén dong cia muc tiéu.

Phuong phdp nghién ciru: Luan an két hop phuong phap nghién
ctru 1y thuyét vai tinh toan trén may tinh so dé tong hop thiét ké
mo hinh TBCD-DH-TN. Kiém nghiém két qua tinh toan bang mo
phong, danh gia hiéu qua va lya chon giai phap thiét ké tbi wu.

3. Noi dung nghién ciru

Noi dung ctia Luan an dugc trinh bay trong 4 chuong, 138 trang,
17 bang biéu, 63 hinh v& va d6 thi, 54 tai liéu tham khao.

Nbi dung nghién ctru nham giai quyét hai bai toan cu thé:

- Bai toan xay dung co so tinh toan thiét ké, lya chon tham sb va
thuat toan diéu khién dinh huéng VST cho TBCD-DH-TN.

- Bai toan tong hop thuat todn ngoai suy quy dao, xac dinh toa do
tuong d6i MT trong NNVT-DH-TN ma co sé cia nd 13 NNVT-PD
dé diéu khién VST.

Bé cuc luan 4n gém:

Phan m¢ dau.

Chuong 1: Téng quan vé TBCD ctia TLPK.

Chuong 2: Xac dinh vi tri twong d6i muc tiéu va thiét ké bo xung
cho NNVT-PD thanh NNVT-DH-TN

Chuong 3: Téng hop két ciu, tham sé va cac dic trung cua
khéi n6 dinh hudng.

Chuong 4: Khao sat danh gia tong hop hiéu qua TBCD-DH-TN

Két luan va kién nghj
4. Tinh thyec tién, tinh khoa hoc va déng gép méi ciia luin 4n

Tinh thuc tién

Két qua nghién ciru cua luan &n c6 thé sir dung trong dao tao dai
hoc, sau dai hoc theo chuyén nganh dan TLPK. Luan &n c6 gié tri vé
phwong phép t6 chirc va trién khai thiét ké TBCD cho mét sb loai
TLPK thudc cac du &n ché tao méi hoic cai tién ¢ cac trung tam hay
vién nghién cuu.

Tinh khoa hoc cua ludn dan

Luan 4n da dua ra nhimg co s khoa hoc trong viéc tinh toén, thiét
ké va tng dung khéi né dinh hudng, thuat todn ngoai suy quy dao, cac
thuat toan diéu khién khdi né cho TBCD cua tén lira phong khong.

Nhitng dong gop mai cua lugn an



1. b tdng hop duoc thuat toan phéi hop khdng gian quan sét cua
NNVT-DH-TN véi VST dinh hudng cua trang bi chién dau trén co
SO ngoai suy quy dao MT trong vung mu.

2. i dé xuat md hinh tinh toan thiét ké, lua chon tham s va giai
phap diéu khién huéng VST cho TBCD-DH-TN.

| CHUONG 1
TONG QUAN VE TRANG BI CHIEN PAU CUA TLPK
1.1. Téng quan vé TBCP cé khoi né dang huwéng ciia TLPK

Céu trac chung TBCP cua nhiéu loai TLPK c6 didu khién [3] bao

gdm (Hinh 1.1):

[ Tin hiu diéu
Khoi no va Co cﬁu bdo| __| Ng.Cil khlong khién md
hda thuat hiem tiép xuc

Hinh 1.1: So do khoi don gian mé td cdu triic TBCP ciia dan TLPK

- Khéi n6 - phan dau dan (B4) gém thudc nd, manh sat thuong va hat
nd. Trong mét s tai liéu, khdi nd con goi la phan chap hanh;

- Ngoi né khéng tiép xdc la thiét bi diéu khién qua trinh nd khong
va cham. Ddi véi da s TLPK c6 diéu khién, thiét bi nay la ngoi nd
v tuyén (NNVT) lam viéc theo nguyén ly radar (PB):

- Co cau bao hiém chap hanh (IT1M).

1.2. Ban chét ciia bai toan phéi hop canh séng NNVT véi VST
cia TBCD.

Viéc phdi hop ving hoat dong caa NNVT véi VST 1a mot nhiém
vu dic thi caa NNVT trong qué trinh diéu khién TL, do 1a:

- Xac dinh d¢ truot (h(t)) caa TL so vai MT,;

- Xac dinh ving sat thuong dong cua dau dan theo van toc tiép can;

- Xac dinh vung hoat dong cua NNVT.

*) Xac dinh do truot:

Vo ¢ Vo 11

W b1 MT /

Truc hinh tru d@é truot

Hinh 1.5: Hinh tru dg truegt ciia TL
Tu Hinh 1.5, néu NNVT xéc dinh dugc cac goc 0y, 0, tai cac thoi
diém 14, 1, thi do truot co thé tinh theo cong thuc:
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Vi (7, —17,)sind; sinb,

sin(6, - 6,) (1)

*) Xdc dinh VST cia dau dan: .
Vo Q Xl

Vo ‘\x Vo o
a) Vung vang tinh b) Vung vang dong

Hinh 1.6: Ving vang cua manh dan

Trén hinh 1.6: OX,Y;Z; 14 hé toa do lién két (TPLK), OX1Y+Zr 1a
HTD hinh try do trugt. Gia sir truc doc TL 1éch mot goc € so voi van
tc twong doi cuia TL tiép can véi MT trong mit phang thing dimg va
géc 1 trong mit phing nim ngang, con sudn trudc cla ving ving
manh dan (V) 1éch khéi truc doc TL mot goc Q;, sudn sau (Vop) di
mot goc Q. Khi nay goc cua vung vang la Q=0;-Q, va gia sir goc ¢
xac dinh tia phan giac ctia ving vang manh dan (Hinh 1.6a).

Hinh chiéu cua véc to manh trén truc TDLK:

Vox, =V COS @
Vyy, =V, singcosé (1.4)
Voz, ==V singsiné
& — la géc gitra truc OY; Véi hinh chiéu véc to van toc bay cua
manh dan trong mat phéng‘Olel caa TDLK cua TL OX,YZ;.
~ Xac dinh céac thanh phan ctia van toc manh vang c6 tinh toi van
toc MT-TL trén HTD hinh tru d6 truot ta co:
VTL—MT—O _V +V

TD. Xy =~ Vox; TD.Xy
TL-MT-0 _

VTD.YT —Vm(T "'V'rm(T (1-8)
TL-MT-0 _

VTD.zT _VozT +VTD.ZT



Diéu kién dé tiép can song song ciia manh va hé “TL-MT” (nghia
la vi tri coa véc to Vyp nam trén duong ngim “TL-MT”) ¢6 dang:

2 2 2 2
0.Y, +VO.Z 0.Y; +VO.Z
t90,, =~—————— =, =arctg| ~———— (1.10)
VoxT +VTDAXT VoAxT +VTD.XT

Bai toan phdi hop viing quan sét (canh song) cua anten NNVT Vi
VST dong hoan toan co thé giai dugc theo (1.10) khi xac dinh dugc
cac goc €, 1, & van tdc trong d6i TL-MT — Vyp. Cac dit lidu vé Vo va ¢
coi nhu duoc cho trude, khi tinh cac ddc trung tinh cua khéi no.

1.3. C4c loai NNVT va dac trung caa Chung

1) NNVT kiéu xung: 13 loai ngodi don gian nhét trong cac loai
NNVT. Ngoi xung lam viéc theo nguyén ly phat xung vo6 tuyén tan
s6 cao va do giir cham giira xung phat va xung phan xa tir muc tiéu,
[3, 39, 43]. Yo, Y

Vo Vo(y=0)
L
X1 h

Oy
)ﬁ T/Cﬂ/r Xt

(6]

Hinh 1.8: So d6 xdc dinh gdc kich hoat ciia NNVT xung

Goc kich hoat cia NNVT kiéu xung xéac dinh theo cong thirc:
C0S6), =c0s0,,cose,-Sinb,,sine,cosy (1.16)
2) NNVT {ciéu Dopler: La loai NNVT tich cuc (hoac ban tich
cuc) do van toc tiep can TL-MT bang hiéu ung Dopler. Tac la loc
tan so Dopler trong tin hiéu phan xa dé xac dinh van toc hudng tam
tuong doi, [3, 39, 43].

- 2V.
boi vai NNVT Dopler chu dong: f,, = ﬂTD cosé

s o V.
Doi voi NNVT Dopler ban chu dong: f,, = %cos@

Hai goc gidi han bién cua vung kich hoat cia NNVT:

6, = arccos 1—Af1i ;6, =arccos 1—Af2i (1.21)
Voo V

D
3) NNVT dinh pha: NNVT Pha su dung hai anten ¢6 cac dac
trung va canh song giong nhau, dat noi tiép trén mot truc ¢ mot
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khoang cach la d [39, 43]. Khoang céch c¢é dinh d dé xac dinh sai
lech pha ty 18 véi goc tiép can. D=d / A, v6i D 13 hé s6 co s6.

D¢ dich pha Ag cua tin hi€u phan xa tt MT & mdy thu tha hai so
v6i pha cia tin hidu & may thu thtr nhat cho phép xac dinh goc tiép
can MT (6) theo cong thirc:

Ap =@, —gz):27zD—27rDC056’:27rD(1—COS¢9) (1.26)

4) NNVT Pha-Dopler (NNVT-PD): NNVT loai nay lam viéc
trong hai ché do tly thudc vao tinh hinh caa nhiéu.

- Ché d6 Dopler dé chdng nhiéu tap tiéu cuc: Khi ¢ nhidu tap tiéu
cuc tac dong thi kénh pha dong vai tro tao tin hiéu mdi, con kénh
Dopler dong vai trd tao tin hiéu chap hanh

- Ché do phan tich pha dé chong nhidu tap tich cuc: Trong diéu
kién c6 nhiéu tap tich cuc, kénh Dopler dong vai tro tao tin hiéu mdi,
kénh pha dong vai trd tao tin hiéu chip hanh.

Khi khong co nhiéu tap (tich cuc hay ti€u cyuc), kénh xur Iy pha s&
1a kénh chap hanh khi van tdc tlep can TL-MT nho, con khi vén tdc
MT 16n, kénh Dopler s& 1a kénh chap hanh.

Cin ctr vao dic diém cia timg loai NNVT c6 thé thiy chi co
NNVT-PD c6 wu diém nhét vé chéng nhiéu, tuy nhién loai NNVT
nay khong xac dinh duoc toa do tuong ddi ctia MT so véi TL trong
khong gian, chinh vi vy muc dich cta luan an 1a b xung cac thiét
ké dé NNVT-PD tro thanh NNVT dinh huéng thich nghi (NNVT-
DH-TN) két hop voi khdi nd (KN) dinh huéng hinh thanh nén
TBCDb-DH-TN.

1.4. Téng quan vé TBCP-PH-TN ciia TLPK hi¢n dai.

Tinh chat dinh huéng ciia TBCD bao ham NNVT c6 kha ning xac
dinh dugc toa d6 twong dbi cia MT so voi TL va diéu khién khdi nd
tap trung MST vé hudng c6 MT.

Tinh thich nghi ma ta dé cap ¢ day 1a TBCD c6 thé tao ra VST
thich nghi v&i vi tri twong ddi va tinh co dong ciia muyc tiéu trong
thoi gian TBCD lam viéc.

Nhu vay, can bd xung thiét ké cho NNVT-PD dé tro thanh NNVT-
DPH-TN c6 kha nang xac dinh vi tri khong gian ctia MT so véi TL va
diéu khién VST ctia diu dan. So d6 cAu trtc cho trén hinh 1.14.

Trén hinh 1.14, b6 xung thém khdi ngoai suy quy dao MT, khdi
nay gdm phan cimg va thudt toan ngoai suy quy dao MT cho phép
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xac dinh vi tri cia MT trong mat phéng anh. Khdi Algorit kich hoat
1a cac thuat toan x4c dinh sector kich nd, diém kich nd ciing nhu xac
dinh VST cua dau dan phu hop véi vi tri ctia MT.

Thiéebi | 1 [ PT |
oug 1[0 | ohidu |1 .
ngwomg 1 L 2R | onidu tich cpe (K6)
H

't61He DK-OSVT

Thiét b
ngoai suy|

I

toi NNZ,1,NNZ2.2

Thiét bi
nguamg 2| IF

Kung kich nd

Hinh 1.14: So d@6 cdu tric NNVT-PH-TN
*) Khéi né dinh hwéng: C6 nhidu cau hinh cho phép dau dan nd
dinh huéng VST vé phia MT. Cin ctr vao kha ning diéu khién ciing
nhu tinh tic dong nhanh, luan an Iya chon cAu hinh nhu Hinh 1.15.

Hinh 1.15: Cdu tao ciia khoi né dinh huong kich né léch tam

Loai dau dan nay 1a loai kich nd léch tdm. Khi kich nd, toan bo
MST dugc day vé phia déi dién véi thanh thude nd va voi goc ving
khac nhau tuy thudc vao s6 thanh thudc nd duoc kich hoat.
1.5. Phan tich, danh gia va xac dinh cac bai toan cén giai.
Can cir vao tinh hinh nghién ciru trong va ngoai nudc vé TBCD
dinh hudng cho TLPK, cin cir vao nhiing dic diém vé ciu tric va
thuat todn cua céac loai TBCD-DH-TN da phan tich, c6 thé xac dinh
nhitng bai todn ma luan an can giai sau day:

Bai toan the nhdt: Bai toan xay dung co so tinh toan thiét ké, lya chon
tham s6 va thuét toan diéu khién dinh hudng VST cho TBCD-DH-TN.

Bai toan ths hai: Bai toan tong hop thuat todn ngoai suy quy
dao, xac dinh toa d6 twong ddi MT trong NNVT-DH-TN ma co s&
caa né la NNVT-PD dé diéu khién VST.
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1.6. Két ludn chwong.

Chuong 1 cta ludn 4n di trinh bay tong quan vé trang thiét bi chién
d4u trén khoang ctia TLPK c6 diéu khién, phan tich cac loai NNVT va
chi ra dic diém cua tung loai tor d6 lya chon cAu triic cho NNVT sit
dung cho TBCD-DH-TN. Luén an ciing dua ra co so lwa chon chu
hinh cua khdi nd dinh hudng. Chuong 1 ciing xac dinh duoc hai bai
toan cin giai trong nhitng chuong tiép theo.

_ CHUONG 2
TONG HQP KET CAU, THAM SO VA CAC PAC TRUNG
CUA KHOI NO PINH HUONG
2.1. Co s& lya chon két cau va tinh toin tham s6 khéi nd.
Két cau va kich thudc cac thanh phan khéi nd mo ta trén Hinh

MST

Hinh 2.1: Cdu tgo khéi né dang huéng véi PTST dang manh

*) Céc tham s ciia KN ddng hudng duogc xac dinh bao gom:

- Tong khéi lugng cua thude nd (2.1);

- Khdi luong va chiéu day ciia MST (2.2), (2.3);

- Puong kinh (D,) phan thudc nd (2.4);

- Khoi lugng 16p dém cach ly (2.6);

- Tong s0 MST (2.7);

- Van tdc ban dau cia MST (2.8);

*) Cac dic trung MST duoc xac dinh:

- Dién tich VST tinh (2.11);

- Mat d6 phan bd manh trong VST tinh (2.12);

- Vén tbc manh ving dong (2.13):

- Goc vang dong cua MST (2.14);

2.2. X4c dinh cac diic trung cia khdi nd ding huéng.

Céc tham s6 cua KN déng hudng duge xac dinh dua trén mé hinh
ctia mot KN mau ctia mot loai TLPK nhu bang 2.1.

Bdng 2.1. Tham s6 mdu ciia khéi né dang hwéng

Vé boc bang thép Rénh cat bén trong (hinh chir V)
Puong kinh ngoai, Dy 460 mm SO rénh cat tinh theo vong tron 157
Puong kinh trong, Den 442 mm SO ranh cat tinh theo doc truc 88
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Chiéu dai, L 800mm  [Chiéu sdu, L, 2,5 mm
Mat d¢ thép, p 7.850kg/m®  [Chiéu réng, L;

Rénh cit bén ngoai (hinh chir nhit) Thuoc no TNT
S6 ranh cat 88 Mat d¢, p 1630 kg/m®
Chiéu siu, o 25mm  [Tc d6 nd, D 6860 m/s
(Chi€u rong, f1 1,1 mm Puong kinh trong, Det 370 mm

Céc tham s6 tinh toan manh ving ciia KN trong bang 2.2.
Bang 2.2. Tham so manh vang cua khoi no dang huong
10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120

bj trugt (m)/
Tham s0 manh

Van tbc manh (m/s) | 1873|1810 | 1749|1690 | 1633 |1578|1525(1474| 1424|1376 | 1330 | 1285

Ty 56 C/M 0,963|0,963(0,963/0,963|0,963[0,9630,9630,963 0,963]0,963(0,963/ 0,963
gfr?htiﬁz;ung vVang | 159316101 | 1375 | 2444 | 3818 [5498|7483|9774123701152721847921992
Mat do manh, 905|226 (10157 | 36 | 25|18 14| 11|09 |07 | 06

(manh/m*)

2.3. Lua chon két cau va cac dic trung cia KNDH.

*) Chon géc kich né va so lwong thanh thuéc né:

C6 hai phuong &n kich nd [22]:

- Kich né & gc 180° (Hinh 2.6b), khi d6 % sé luong thudc nd s&
tham gia vao qua trinh kich né, géc md cua VST vao khoang 20° -
40°, khi tinh toan lay goc 30°.

- Kich né & goc 120° (Hinh 2.6a), khi d6 1/3 sb lugng thudc no s&
tham gia vao qua trinh kich nd, géc mo caa VST vao khoang 40° -
60°, khi tinh toan lay g6c 45°.

Hinh 2.6: Gac kich né va viing vang MST khoi n6 dinh huéng
Uu diém cta phuong an kich nd 180° so véi 120° 1a: tée do va mat
d6 MST cao hon dan dén x4c suit tidu diét MT 16n hon, do d6 chon
phuong an kich nd nay.

*) Chon so lwong thanh thuéc né:

Lién hé giira s6 lugng tdi wu (Ngy) thanh thuc nd nam trong cung
180° khi cuing kich hoat s& tao ra géc mé ving vang manh 1a 30° suy ra:

A0, in=180° / nyy =>nyy =180° / 30° =6 (2.22)

Nopt — s6 lwong t6i wu thanh thude nd cung duoc kich hoat.
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Tong sb thanh thude no cua KN Ia:
Ng =2, =12 (2.23)

*) Lwa chon hinh dang va hé so kéo dai phén ti sdt thiwong:

Vé hinh dang, phan tir st thuong (PTST) c6 thé 1a hinh try hodc
hinh luc giac. Can ct vao kha nang ché tao, cach sép xép va kha
nang dinh hudéng cta PTST trong khong gian ludn an lua chon PTST
dang hinh try tron.

Két cau ctia hinh try ciing anh huong dén kha ning sat thwong MT,
c6 hai yéu ciu can dam bao khi lya chon PTST la dam bao tinh dinh
hudng va hé sé kéo dai dam bao xé&c suit tidu diét MT 16n nhit.

® j ®

(@

%D

@©
Hinh 2.8: Cac phuong dan tao PTST dinh hwong
C6 nhiéu két cdu cua PTST dang hinh try dam bao dinh hudng
trong khdng gian. Can ctr vao két cau co khi, do bén cia MST trong
diéu kién hoat dong khac nghiét ciia TL va d& dam bao don gian hon
trong thiét ké, ché tao va bd tri MST trong khéi nd, luan an hya chon
MST loai hinh try tron c6 két cau nhu Hinh 2.8e (¢ trang théi binh
thuong) va Hinh 2.8f (6 trang théi trién khai).
*) Lwa chon hé sé kéo dai ciia PTST:
Theo [22] c6 thé chon hé s6 kéo dai ti wu cho MST trong khoang 1+3.
ogn =Ly, / D,,=I1+3 (2.37)
Trong do: Ly 1a d6 dal PTST; Dy, la duong kinh PTST.
Nhu vay KNDPH sé& ¢ két cdu nhu hinh 2.13.
*) Cdc tham sé ciia KNPH dwoc xdc dinh bao gom:
- DPuong kinh, do day va khdi luong 6ng 16t ngoai (Dg;, do; , Woi)
cach ly giita khdi nd voi than tén lira (2.38), (2.39), (2. 40);
- Buong kinh, d6 day va khdi lugng mot thanh thude nd (D1, die,
Wi) (2.41), (2.42), (2.43);
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- Kich thuéc va khéi luong (Lij, dij , Wyi) thanh cach ly gilta
cac sector (2.44);

- Puong kinh, do day va khdi lugng dng cach ly gitra phan thude
n va dng chira manh (Da;, dyi , Wa) (2.45), (2.46), (2.47);

- Puong kinh ngoai va trong 6ng chtra manh sat thuong (D3, Das)
(2.48), (2.49);

- S6 lugng va khi lugng manh sat thwong (N;, War) (2.50), (2.51);

Hinh 2.13: Tham sé hinh hoc va két cdu khoi né dinh huéng kich no 180°

*) Cdc diic trung ciia KNDH dwoc xdc dinh bao gom:

- Vén tbc manh ving tinh (2.52);

- G6c md cua vung vang (2.55); (2.56);

- Mat d6 manh vang (2.62).

*) Cdc xdc sudt thanh phan tiéu diét muc tiéu:

- X4c suét tidu diét bo phan hiém yéu trén MT P(A;) (2.65);

- Xac sudt tiéu diét thiét bi boi mot manh dan P; (2.66);

- Xéc suét xuyén thung thiét bi P, (2.67);

- X4c suét gay chay nhién liéu ctia manh dan P, (2.69).

Céc xac sudt trén 1a co sé dé danh gia hiéu qua sat thuong cua
manh dan khi tiéu diét MT.

2.4. Tong hop mé hinh KNPH.

M5 hinh tinh toan cac tham s két cau cia KNDH 1a quy trinh tinh
toan cac tham s6: hinh hoc khdi nd; hinh hoc VST tinh va dong; dong luc
hoc ctia MST, dugc thé hién dudi dang luu d6 thuat toan dudi day:

START ST ¥ START
START

— Nhip Dir Li¢u
Nhap dit liéu Nhip di lidu Homax! Hn' ViL! Vi Vi Res? P
Mic, Ms, Mm, Mi, Lo, Li, Le Mu, o €, Hines; fiin pu: T; oui 9a Var As; Wi Nis W, By
Dy, Duiy D1i, Dzi, Dy, Dae Vinax; Viming Vrg Rst
Pis pes prvie A0 ; Khiio st p(h) — (2.61):(2.62)
- iy
1 " Tinh tham 56 MST T (]
Tinh Wi (2.2); dy (2.3); Ns (2.21/2.33);
dor(2.39); Wi (2.40); Vi (2.52); Vi (2.13)

N (2.21) hogc (2.23) Khito sit Pih) — (2.66)
die (2.42); Wie (2.43)
Wi (2.44); dat (2.46)

1

Tinh tham sb VST Khiio sat Pu(lt) — (2.67)

War (2.47); Dir(2.48) As (2.59 hogc 2. 60),'_/) (2.61 hojc 2.62)
Dyr=Dac (2.49) @a (2.55; 2.56) Khio sat Pu(h) — (2.69)
]
=

4l END



Hinh 2.17: Luu dd thug: ~ Hinh 2.18: Luu @6 Hinh 2.19: Luu d6 thudt
todn tinh cdc tham sé thudt todn tinh tham toan khao sat cac dac
két cau, khéi luong. 56 MST va VST trung KNDH

2.5. Két luan chuong.

Nhing ndi dung trong chuong 3 tap trung vao viéc xdy dung cac
chuong trinh tinh toén cac tham so két cau va dac trung cia KNDH ma
co s& chinh ctia n6 1a KN dang hudng da duge mot sb tai lidu dé cap cu
thé, day la bai toan thiét ké ddi trong didu khién ma ludn an hudng t6i.

Két qua nghién ctru trong chuong cho thdy viéc lya chon KNPH
kich hoat léch tdm, véi nhitng phéan tir sat thuong dang hinh tru, c6
canh On dinh 13 hop 1y va ti wu. N6 cho phép diéu khién no dinh
hudng t6i MT trong moi trudong hop, t6i uu hoa vén toc va mat do
MST dé nang cao xéac suit tiéu diét MT, ké ca trong truong hop
khong xac dinh dugc vi tri MT trong khong gian 14n can diém nd.

) . CHUONG 3 i . ) )

' XAC DINH VI TRI TUONG POIMUC TIEU VA THIET KE

BO XUNG CHO NGOI NO VO TUYEN THANH NNVT-bH-TN
bé xay dung NNVT-DH-TN tir NNVT-PD tru6e hét phai xac
dinh dugc vi tri cua MT so voi TL trong “ving mu” clia qau tur déq,
tae la phai xac dinh dugc quy dao cua MT. Nhu vdy can phai bo
xung céc thiét ke, thuat toan cho NNVT-PD dé ngoai suy quy dao

MT va diéu khién YST cua dau dan hudng vao vi tri cia MT.

3.1. Bai toan hoi quy quy dao muc tiéu

M® hinh hoi quy da thic bac n dé xuat cho céc toa do cua MT
nhu sau, [6, 14]:

X, ()=, +at+at’+..+at"+¢
Yo (t)=hy +bt+b,t? + . +bt"+ ¢ (3.15)
z,(t) =, +Ct+C,t  +.+bt" + g,

Trong do: x,(t),y,(t).z,(t) - hinh chiéu toa d6 twong ddi cua
MT so voi TL trén cac tryc twong ung cua hé toa do OX.YqZ;
£:6,,€, - sl s6 ngau nhién cua cac toa do; a;;b;;c;|j=0,12,...n
1a c&c hé sb hdi quy theo bac j.
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Néu nhu trude thoi diém mo NNVT, dau tu dan (hodc dai PKTX)
do duoc N gia tri cac toa do MT, ta c0 tap dir liéu do cac toa d6 sau:
{x.¥: .zt ,i=0,1,2,....N-1} (3.16)
_ Khi d6 tong binh phuong sai s6 giita md hinh quan sét va mo hinh
hoi quy dugc viét duéi dang:

N-1 ,
EzZ[Xi_(a0+alti+azti2+---+antin )] +
+Z|:yi-(bo+b1ti+b2ti2+...+bntin )] + (3.17)

i=1

z 0

-1

+ Z |: Zi- (CO +otHc i+ 4c t" )]2
=1

Tim cyc tri cta (3.17) ta tim dugc cac hé s6 hoi quy a;, b;, ¢ cua (3.15).

Tinh chét thich nghi véi MT co dong ciia NNVT-DH-TN thé hién
trong viéc lwa chon s bac n ciia ham hoi quy (3.15).

3.2. Bai toan ngoai suy va wéc lwgng toa do MT.

Toa d6 cua MT xac dinh trong hé toa do quan tinh (TPQT), khi
tinh toan cin chuyén sang hé toa do lién két (TPLK) théng qua hé
toa do van toc (TDVT) bang cac phép chuyén (Hinh 3.3; Hinh 3.4):

Y,
q Y, Yo .

4

. B
Hinh 3.3: Twong quan giita hé Hinh 3.4: Twong quan giira h¢
TPQOT va hé TPVT TDVT va hé TDLK
6, .6, ,
OX,Y,Z, = == OXYZ — % —OX,Y,Z, (3.21)
X X X, X
y|=Aly, y,|=Bly (3.22; 3.24)
z Z, zZ z

Vi A, B 1a cac ma tran cosin dinh hudng.
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Xéc dinh vi tri cua MT trong mat phé“ing anh, vuoéng gdc vdi truc
doc TL ta ¢6 (hinh 3.5). Tur Hinh 3.5 x4c dinh duoc:
tan y, = RINEN 2= arctanﬁ; tan g, = RIREN X = arctan 2 (3.26)
Zl Zl Xl Xl

(3.27)

Hinh 3.5: Toa dé muc tiéu trong hé TBLK toa dg cuc trén mat phang
anh, vubng goc vai truc doc TL

Nhu vy, néu c¢6 ham hdi quy quy dao MT (3.15), trong khoang thoi
gian NNVT-DH-TN lam viéc, ta c6 thé ngoai suy lién tuc quy dao muc
tiéu trén co s& Ngoai suy CAC toa dd Xq, Vg Zg theo (3.15), chuyén doi
chiing sang hé TPLK Xy, y1, 71 theo (3.22) va (3.24) dé udc luong cac
toa do cuc y1, 7> Va R la nhiing toa d6 can cho diéu khién KNDH.

3.3. Panh gia kha ning phdi hop VQS ciia NNVT-DH-TN véi
VST ciia diu dan.

DPbi v6i cac loai dau dan nd ding hudng, su phdi hop giita
VQS ciia NNVT voi VST cua dau dan 1a mot bai toan kinh dién
da dugc khao sat va giai quyét tron ven, tuy nhién dbi v6i NNVT-
PH-TN c¢6 sir dung dau dan dinh hudng ngoai nhitng diéu kién
nhu déi voi dau dan dang hudng con phai xét téi vi tri cia MT
trong mit phiang anh vudng goéc véi truc doc TL. Pay la bai toan
chua ting duogc giai va cong bd trong va ngoai nuée, chinh vi vay
trong muc nay luan an dé cap phuong phap giai bai toan nay.

1. M6 hinh toan hoc VQS cua NNVT-DH-TN dac trung bai, [48]:
- Xac dinh van téc twong dbi (1.3): Vi =VpC088;
- Do gdc (1) & hai ché do 1am viéc theo:

+ Dopler (1.19): e(t):arccos(l—AfDL (t)ViJ

TD
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+ Pha (1.30): o(t)= arccos(l— /MZ(PAd(t)j ;
T

Vip (7, —7,)sinG, sin6, .

- Xac dinh d6 truot (1.1): h= ;
sin(6, —6,)

V6i cac goc: o, = arccos[l —Af,; LJ ;0, = arccos(l —Af, i]
VTD VTD

& ché do Dopler.
hoac: 6, = arccos| 1— AAPn ;6, = arccos| 1— 2APn;
27d 27d
& ché d6 Pha tai cac thoi diém 1, 1.

2 +V2
- Xac dinh goc ngudng kich hoat (1.10): gkh—amn[uj

0.X; +VTD.xT
- Vj tri goc muc tiéu trong mat phang anh (3.26):
2, =arctan X V6i Y1, 71 12 toa do ngoai suy.

Zl
2. M hinh toan hoc VST ciia KNPH: dic trung boi cac tham sb
da tinh toan trong chuong 2.
- Van téc manh ving tinh;
- Mat d6 phan bd manh vang tinh;
- Van téc manh viang dong;

- Goc vang manh dong;
3. biéu kién kich hoat KNDH:
-Pidukiencan:  h<r. <R (3.28)

- biéu kién du: 0t)~6, va 4, =arctan?t (3.29);(3.30)
Z1

Pé tiéu diét MT, méanh dan phai tring MT, cac diéu kién (3.28)+(3.30)
s& thoa mén sy phéi hop gitra VQS ctiia NNVT va VST coa dau dan.

3.4. Thiét ké b xung NNVT-PD thanh NNVT-PH-TN.

Nhu da m6 ta Chuong 1, NNVT-DH-TN (Hinh 1.14) c6 cau tric co
ban cua NNVT-PD duoc bo sung thém: Khéi may tinh s6 tinh hoi quy -
ngoai suy quy dao MT va thuat toan kich hoat; Khéi giai ma chon phan
tor ma tran chuyen mach truyen xung kich nd; Ma tran chuyén mach
xung kich nd téi hat nd. Cu triic b sung ¢ dang nhu Hinh 3.6.
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Co ciu cllap hanll
(méi)
Board MTS Npi Co chu K3
(NS-QDMT) Nz chip hanh =——K4
P
Nao (cii) —Ks
e e Dj Khéi
U BOHTK —" S
| (®TD) - Thuit tofn gidi mi J']_ ’g‘;g
: T opm hoi quy
- NS-QBMT Ctr L_ -
- Thuit toin Sigd "“‘: fran " ——»ﬂ- Gy/Si1
kich hoat G o chuyeén mach )
o Go xung kich hoat [F—= G/Si
— Gy/Su
l—Jl- Gy

Hinh 3.6: Cadu triic b6 sung chuyén NNVT-PD thanh NNVT-PH-TN

Board MTS: may tinh sé chuyén dung c6 téc do xir Iy cao, két ciu
bén vitng dam bao hoat dong 6n dinh trong didu kién rung xéc 16n, nhiét
d6 cao cua TL. Trong MTS cai dat sin phan mém: tinh hoi quy — NS
quy dao MT tir thdng tin vé céc toa d6 goc MT (@um @pm) do boi bo
dinh huéng trén khoang TL; tinh vi tri géc MT trong mat phang anh tao
méa chon sector va vi tri kich né (thuat toan kich hoat).

Khéi gidi ma: Theo két cAu hinh 2.13, s6 sector thuoc nd 1a 12 (S;,
i=1+12), s0 hat nd trén m01 thanh thudc 1a 3 (Gj, j=1+3) cung v&i hat
n6 GO tai thanh thudc nd trung tam. Cac thanh thudc va diém kich n6
dugc ma hoa thanh 1byte dit liéu gom 8 bit nhu trong bang 3.2.

Bdng 3.2. Ma nhi phdn ciia sector va hat né TBCP PH-TN

DS T 1213 ] 4 5 [ 6] 7 |8 9 [0
Di(G) | (S1) [ (S2) | (Sa) | (Sa) | (Ss) [(Se) | (S1) | (Se) | (So) |(Suo)|(Su)|(S12)

0001 (0010|0011 | 0100 | 0101 (0110| 0111 |1000| 1001 (1010|1011 |1100

1(G1) 0001|0001{0001| 0001 | 0001 |0001| 0001 |[0001| 0001 |0001|0001|0001
2 (G2) 0001 (0010|0011 | 0100 | 0101 (0110| 0111 |1000| 1001 (1010|1011 |1100

0010 0010|0010 0010 | 0010 |0010| 0010 [0010| 0010 [0010|0010|0010
3(G3) 0001|0010|0011| 0100 | 0101 |0110| 0111 |1000| 1001 |1010|1011|1100

0011/0011]0011| 0011 | 0011 |0011| 0011 |0011| 0011 [0011|0011|0011

4 (G0) | 0000 0000|0000 0000 | 0000 |0000| 0000 |[0000| 0000 |0000|0000 |0000

Ma trdgn chuyén mach xung kich hoat: Ma tran cé tac dung
truyén xung dién cong suét 16n tir khdi chap hanh (cil) t6i nhitng hat
nd dugc chon trén cac sector cia KNDH. Phan tir ciia ma tran la
khoa dién tir, duge mo boi tin hi€u gidi ma (Bang 3.2).

Quy tic lwa chon sector kich no:

Trén Hinh 3.7 12 mit cit theo phuong vudng goc vai truc doc tén lra
cua KNDH. Khi kich nd ¢ goc 180° , ving vang ciia MST la 30°. S6
lwong céc sector thuc nd cho timg phuong an duoc b tri ¢b dinh va
danh s6 tha ty nhu trén Hinh 3.7
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Goc y, trong mat vudng goc vai truc doc TL duoc tinh bét dau la géc
11=0 trén truc OZ;, duwong theo ngugc chiéu kim dong ho tinh tir truc OZ;:
0+-+180°, &m thuan theo chiéu kim ddng ho tinh tir truc 0Z;: 0+-180°

Hinh3.7: Phdn bé sector kich né
Pé dam bao VST ciia khdi nd bao trim dugc toan bd khong gian
xung quanh TL tdy vao vi tri ctia MT, céac sector kich nd dugc chon
theo bang 3.3.
Bang 3.3: Quy tac chon chi sé sector thudc né fuirong img Véi toa dé
g6c muc tiéu cho phuwong dn kich né 180°.,

Dai géc y; (d9) Sector Dai géc y; (d9) Sector
0%<y,<+15° -180%<y,<-165°
s j{51°3(1< . 1,2,34,56 it 653’;1<+ 150 | 789101112
-45° <, <-15° 12,1,2,345 +135%<y,<+165° 6,7,8,9,10,11
-75% <,<-45° 11,12,12,3,4 +105°<y;<+135° 5,6,7,8,9,10
-105% <, <-75° 10,11,12,1,2,3 +75%<,<+105° 4,56,7,89
-135°<y; <-105° | 9,10,11,12,1,2 +457<y, <+75° 3,456,738
-165°<y;<-135° 8,9,10,11,12,1 +15%<y,<+45° 2,3,4,5,6,7

Nhiing dit liéu trong céc bang 3.2 va 3.3 cho phép xay dung cac thuat
todn lyua chon sector thudc né va lua chon diém kich nd dau dan dua trén
co s& giai ma dir lidu diéu khién lay tir MTS trong NNVT nhu di mé ta.
Céc thuat toan nay duoc hién thuc hoa trong Chuong 4 cua luan an.

3.5. Két luan chwong.

Chuong 3 luan an da thyc hién ngoai suy quy dao MT dua trén
phuong phéap hdi quy da thirc bac n, qua d6 xac dinh dugc vi tri cia MT
trong mit phing vudng goc voi truc doc TL 1am co s¢ cho viée dinh
huéng VST ctia dau dan vao vi tri ciia MT. Dong thoi luan 4n di nghién
ctru bai toan phdi hop VQS ciia NNVT-DH-TN v6i VST cta dau dan
va da bd xung cau triic cho NNVT-PD tror thanh NNVT-DH-TN, diéu
ndy cho phép st dung cdc thuét toan diéu khién dé chon sector kich n6
va diém kich nd phi hop véi vi tri khong gian cia MT so vai TL.
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CHUONG 4
KHAO SAT PANH GIA TONG HQP HIEU QUA TRANG
BI CHIEN PAU PINH HUONG THiCH NGHI

Muc dich ctua khao sat va danh gia la chang minh kha nang udc
luong duoc toa do twong ddi xac dinh vi tri MT so voi TL trong
khong gian 1an can diém gap; kiém tra hiéu tng diéu khién sector,
hat nd trén KNDH; kiém tra su thay doi xac suit tiéu diét trong
nhitng diéu kién thay doi van tc, dang co dong va cuong d6 co dong
cua MT. Dong thoi khang dinh hiéu qua vuot troi cua nd dinh husng
so véi nd dang huéng dé rit ra khuyén céo can thiét ddi véi hudng
ung dung TBCB-BDH-TN cho cac loai TLPK.

4.1. Khdo sat danh gia hi€u qua ngoai suy, xac dinh tga do MT.

*) M6 hinh danh gia trén hinh 4.1.

Mobih | [Pénghubhoc | e Yefy
chuyéndong |22 TL-MT
MT

A
Oz o Qw,.\—oT D T 2 "we e e N
Faro: Vaeo: Sueo 5 . V. Y
X0 Voo I Mohinh | Wy 5 W2 w[ Phuong phap
chuyen dong d&n
O o0 s

Hinh 4.1: So' d@6 cdu triic chwong trinh mé phong dong hinh hoc TL-MT

*) Piéu kién khao sat:

Gia thiét 1a TL dan bang phuong phép tiém cén ty 1¢, muc ti€u co
dong theo 3 dang co the 1a chuyen dong thang déu; co dong mot
phia; co dong kiéu “con ran”

Céc dit liéu ban dau:

- Toa d6 ban dau cia MT: x,,,=10km; y, ;,=10km; Z,;,=10km;

- Toa d6 ban dau cta TL: x, ,=7000m; y,,,=7000m; z, ,=7000m ;

- Téc d ciia MT vuot am trong ba dai: V,,. =500,700,900 m/s;

- Téc do chia TL: V,, =1700m/ s

- Thoi gian bay cia TL trong “Vung mu”, twong (ng véi thoi gian
lam viéc cia NNVT (tg-t1)<1s;

- Kich thuéc “ving mu” cia DPTD R, =700m;

- Ban kinh st thuong c6 hiéu qua ctia dau dan Ry, =50m .

*) Két qua khao sat:4’

Wir oW
—

Quy dao TL-MT trong MP nam ngang

—




Hinh 4.2: QUy dao TL- MT trong mat phang dirng va ngang

T €0 MT trang NP wiceg goe vai Tos do T g WP vuzng gee ol o TL

Hinh 4.3: Quy dao thuc va quyi dao ngoai suy ciia MT trong mét phang dnh
Khdo sat khi muc tiéu co dong:

C6 nhiéu tinh hudng co dong cia MT nhu: Khéng co dong, co
d6ng mot phia, co dong hai phia vé6i gia toc am, duong khéac nhau, co
dong trong cac mit phing voi cac dai van téc khac nhau. Bang 4.2
dudi day la mot dgng co dong mdt phia vdi Wp>0, Vyr=700m/s.

Bdng 4.2: Két qud ngoai suy toa do goc khi MT co dong mét phia W p=>0.

Qua | Bac | Toa dd géc N Sai s0 Toc d§ goc quay | Toc do thay doi culy
2 Al TC_ia d(_l - N < KA .
tai hoi thue, 6c NS (°) géc dudng ngam trong | ti€p cin trong cac
MT | quy @) 9 @) cic mit phang, (%/s)| mit phing, (m/s)
Wint n xT %NS Ay, op oN Vi p Vie n
1g 3 111.9918 |112.7775| -0.7856 | -0.0002 | 0.0023 | 1316.8 | 1361.1
3g 3 118.3491 |118.9769 | -0.6278 | 0.0006 | 0.0040 | 1332.1 | 12884
59 3 1241722 |124.6701 | -0.4979 | 0.0015 | 0.0044 | 1260.3 | 1302.8
79 3 129.4168 |129.8181 | -0.4013 | 0.0026 | 0.0034 | 1232.6 | 1273.2
99 3 134.0313 | 134.3691 | -0.3378 | 0.0039 | 0.0008 | 1205.5 | 1243.5

Nhin xét:

- Lya chon dugc bac thich hop cho da thuc hdi quy theo mirc do co
dong cua MT, bao dam d6 chinh xac quéa trinh NS quy dao trong “Ving
mu” khi khong c6 thong tin do toa d§ goc twong d6i cua MT so véi TL;

- Sai s0 ngoai suy toa d6 goc thé hién trong cac Bang 4.2 cho thay
la gia tri sai s6 goc ngoai suy vao khOang xap xi 1°. Két qua nay cho
phép ta xac dinh tuong ddi chinh xac toa d6 cua MT tai thoi diém
kich n dau dan. Cac gié tri V¢ trong bang dung cho khao st lua
chon diém kich né sau nay.

4.2. Khio sat, danh gia cac dic trung, tham sb ciia khéi nd.
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Khi khao sat, giltt nguyén hinh dang va kich thudc bén ngoai cta
hai KN dang huéng va dinh hudng.
KH ding huéng c6 tham s6 nhu bang 2.1.
KNDH dugc tinh toan cac tham s6 t6i wu vé ty sb thudc nd/manh
ving (C/M), hé s6 kéo dai ctia PTST, c6 tham sé nhu bang 4.7.
Bang 4.7: Tham s6 t6i wu ciia khoi né dinh huong

Tham so Gia tri
Duong kinh/ban kinh ngoai liéu thude, die/Ren 230mm
Puong kinh manh sat thuong, Dg 9Imm
Chiéu dai manh sat thuong, Lg 9mm
Khoi lvong mét vién manh sat thuong, Mg 4,59
Chiéu dai khoi no, L 800mm
Goc kich no 180°
Toéng s6 thanh thudce nod 12
S0 thanh thuoc dugce kich né dong thoi 6 thanh lién nhau
Khéi lwong lidu thude nd, C 82.3kg
Khoi lugng manh sat thuong, M, 39.7kg
Mat d¢ liéu thude pe 1630 kg/m’
H¢ s6 kéo dai Lim/Dim 1

Diéu kién khao sat: dai thay doi do truot 13 Ah=120m (hyin=0;
hna=120); do cao tai diém nd H=10km; do day vo than muc tiéu
hy=20mm; nhiét &6 khong khi tai H=10km I T1,=-55°C; nhiét d6 va ap
suét khong khi tai @6 cao myuc nudc bién 1a T,=15°, P,=101352Pa; van
tdc tén ltra tai diém nd Vi =1700 m/s; hé s6 hinh dang manh @=1.5 va hé
s0 can C,=0,705 (dbi voi KH dang hudng); hé s6 hinh dang manh
@=1.38; Hé s6 can C,=0,564 (ddi voi KHPH).

Vi tne manh e o trast man uare 1hes o R ——Y

theo oo st
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Hinh 4.9: So sanh ddc trung MST theo dé truot cia hai logi khéi né
dang hudng va dinh huéng.

Nhagn xét: Tt hinh 4.9 ta théy, mic du tdc dd méanh, xac suét giy
chay, xac suit xuyén thung cia KH ding huéng 1én hon KNPH
nhung xac suét tiéu diét MT cia KNPH lai 16n hon do mat do manh
kha 16n. Do ciing 1a goi y quan trong cho su lya chon trong thiét ké
phan trang bi chién dau cho céc loai TLPK hién dai ma di c6 nhiéu
cong trinh da dé cap, nhung chua lam sang to.
4.3. Khao sat, danh gia hi¢u qua phdi hop VQS ciia NNVT-DH-
TN v6i VST ciia ddu dan.
Thuat toan khao sat cho trén hinh 4.10.

Nhép ditliéu ban dau
MT: X

Déng hoe bay MT
Ny My by Vg Vg 70

Dong hoe bay TL

BH VBKTD v PFD - »
D Vi B B3 S — D1

Dit ligu khding “ 7" =)
CML R R |—| — S e e m e

hiri diém kich né déu dan

[ —

Tinh VST tinh b) ¥ar =700m/s

Vet O 89 Rey

Tinh HQ vaN§
noX, 2t

Ind “wt “int

VS cia NNVT-DH-TN
6(t), 8, 8., V. fo),

Thoi dtéin tink gée NS

T

Tinh VST dong
Vi 5"_' rre RE3)

h<re<Rgy
Ot)=0a?

) P =700ms

Hinh4.10: L do thudt todn md phong dinh gic higu qua phoi hop VQS-VST.

Nhin xét: O giai doan cudi qua trinh tlep can muyc tiéu cac goc
tiép can A(z) va goc ngoai suy vi tri MT y; déu ting nhanh. Thoi diém
kich hoat khéi n6 1a khoang thoi gian théa man dong thoi ca hai didu
kién can va du da dugce chi ra trén hinh v&, véi mdi dai van tdc khac
nhau ctia MT thi thoi diém kich n6 ciing khac nhau. Tai cac thoi
diém do, gia tri goc y1(7n) cho phép lua chon céc sector trén khdi nd
dé kich hoat.
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4.4. Khao sat diéu khién chon sector kich né theo toa dd gdc cia
MT trong mit phang anh.

Luu d6 thuat toan cho trén hinh 4.15, MT chuyén dong voi nhidu
dai van toc va gia téc khac nhau ciing nhu xuit hién & cac hudng
khac nhau. Dudi ddy 1a mot tinh hudng khiMT co dong trong mit
phing thing dimg, Viyr = 700m/s, 65=10°, 0y = 140°.

Tai vi tri ndy ctia MT, Goc y, = 126.47, céc sector kich nd duoc chon
|4 S5,56,57,58,59,S10 (theo bang 3.3).

Nhdn xét: Voi moi diéu kién vé van toc, hudng xuét hién, gia toc co
dong déu ngoai suy duoc quy dao cia MT trong viing mu, térc 1a do duoc
goc y; cia MT trong mit phiang vudng géc vai truc doc TLtir d6 hra chon
duoc céc sector kich nd phi hop dam bao manh ving bao trim MT

START
Déng hinh hoc TL-MT 1o, Toado T trong MP vuong goc vl truedoc TL.
Va PPD -
Quy ol
Quy ot
dc i ta 0

T~
——Chon bic ena—_Sai
- n bie cua
S~ dathiic HQ
~—— //
/‘[aang
Sai___—" Thua::.;n\\_
HQ da thi —
\\‘Sl a thie_—

< dinh
Giai ma sector kich Chon diém kich
né theo bang 3.2 né GO
I
“hon sector kich nd
3

Hinh 4.15: Thudt toan ngoai suy OPMT va lya chon sector kich né
4.5. Khao sat diéu khién chon diém kich nd va hinh thanh VST déng.
KN gdm ba diém kich n (hinh 2.13), Khi Vic~Vq_ diém kich nd

G1, V<V diém G2, Vrc>Vq diém G3.
Luu d6 thudt toan trén hinh 4.16, ma kich hoat cac diém kich nd
trén bang 2.2.

Bang 4.9. Cac tham s6 VST dgng khi Vi =Vy,

I

Vo(mis) [ Vo (mis) [ Vies) | om(@) | om(dd)
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554 | 1700 | 1733 | 1.06 | 1.06

Dong hinh hoe TL-MT vi
PPD

Hinh 4.17. VST déng ciia TBCP trong mdt phang OX;Y, khi kich né
diém giira khéi né

Nhan xét: Phu thudc vao chiéu cia véc to van tdc tuong ddi

(\7TTDL-N”) va gia tri cua Ve so voi Vo ma VST dong nghiéng vé phia

truc hodc phia sau TL tuong Gmg véi cac diém kich nd G1, G2, G3.

4.6. Két luan chuong:

1. Kha ning tiéu diét MT cia TBCP-DH-TN tét hon so Vi
TBCP ding hudng. Diéu nay di chitng minh sy dung dan trong cach
lya chon, dit vin dé va phuong phéap giai bai toan ude luong toa do
MT trong NNVT-DH-TN.

2. Mot s dic trung xac sudt thanh phan, danh gia kha ning tiéu
diét MT cia KNDH, khong tét bang khdi n6 dang huéng, nhung xac
Suat tiéu diét MT tong hop caa KNPH lai cao hon dang ké so voi
khdi n6 dang hudéng. Diéu nay da giai thich cho lap luan vé kha ning
tap trung nang luwong (mat do MST va song xung kich) caia KNBH
vé hudng c6 MT:;

3. Két qua khao sat thuat toan chon sector, chon hat né trén sector
da chirng minh kha ning diéu khién nd hoan toan cé thé thuc hién
dugc ddi voi moi loai MT co dong theo van téc, theo goc hay ca hai.

4. Quy trinh khao sét, danh gia hiéu qua TBCD-DH-TN c6 thé st
dung cho nhitng nghién ciru chuyén sau trong linh vuc thiét ké, ché
tao va thir nghiém TBCD cho TLPK.
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KET LUAN VA KHUYEN NGHI

1. Két luan chung

Thong qua nhiing l4p luan va chig minh bang mé phong luan &n
da cho thay sy can thiét phai dau tu nghién ciru va tng dung TBCH-
DPH-TN cho TLPK hién dai. Hiéu qua ma n6é mang lai la sy ndng cao
X4C suat tiéu diét muc tidu nho sy tap trung ning luong va mat do
MST cua khdi nd vao khong gian c6 muc tiéu.

Bai toan thir nhat it lién quan t6i linh vuc diéu khién nhung ciing
duoc 14p luan 1a khdng thé thiéu vi nd thudc vé dbi twong diéu khién.
V& co ban bai toan nay c6 thé giai duoc vi co s& cua né chinh 1a khdi
nd dang hudéng. Tuy nhién dé tro thanh KNPH thi phai xac dinh
thém mot s tham sb va cac dic trung lién quan t6i diéu khién nd
dinh huéng nhu két cau kich nd léch tdm, nguyén Iy hinh thanh VST
dinh hudng va phan tir sat thuong dinh huéng.

Bang nhitng phan tich, 1ap luan c6 co s& khi giai bai toan tha hai,
luan 4n da quyét dinh lya chon NNVT-PD dé cai tién thanh NNV T-DH-
TN, khi bo sung mét sé thanh phan chiic nang nhu: MTS vai thuat toan
tinh hoi quy — NS quy dao MT dé xac dinh duoc vi tri khong gian MT
thong qua cac phép ude luong toa do tuc thoi, thuat toan giai ma dir liéu
didu khién nd; Ma tran chuyen mach truyén xung cong suét cao téi
sector va hat nd duoc chon. Piéu quan trong la giai phap bo sung nay
duoc can nhic Ky ludng dé tranh thay dbi nhiéu v& cau trlc, vé nguyén
Iy ciing nhu khéi lugng, kich thudc von c¢b caia NNVT-PD.

Két qua tong hop md hinh hai hé théng NNVT-DH-TN va KNPH
tuong ng VGi hai bai toan da dit ra di dwoc kiém chang bang
phuong phéap mé phong trén may tinh, cho thay su phdi hop chit ché
gitta VST dong cia KNPH véi VQS ctia NNVT-DH-TN. Hiéu qua
cia TBCD-PH-TN dugc phan &nh boi xac suat tiéu diét muc tiéu
bang MST cao hon so véi TBCD diang hudng.

2. Nhirng déng gop méi vé khoa hoc

a) Pa tong hop dugc thuat toan phdi hop khdng gian quan sat MT
Voi viing st thuong cua trang bi chién déu dinh hudng thich nghi trén
co s ngoai suy quy dao va udc lugng toa do tac thoi caa muc tiéu.

b) Pa dé xuit co so tinh toan thiét ké, lya chon tham sé va giai
phap diéu khién hudng ving sat thuong cho trang bi chién dau dinh
hudng thich nghi.
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3. Kién nghi va huéng phat trién ciia luin 4n
Kién nghi: Do nhimg giéi han vé dung lwong, pham vi nghién
ctru va thoi gian 1am lun an, tic gia chua c6 didu kién kiém chimg
nhiing két qua nghién ctru trong thyc té, trén trang bi cy thé. Lam duoc
nhu vay thi gia tri cua nhimg két qua nghién ctru s€ cao hon nh1eu
Huéng phat trién: NCS mong muon duge tiép tuc phat trién két
quéa nghién ctru clia d& tai vao thuc té trong twong lai. Nhitng két qua
ma dé tai ludn 4n da dat dugc, nhat 13 nhitng két qua méi, ¢6 tac dung
thiét thuc trong nhitng dinh hudng nghién ctu thudc linh vuc dan
TLPK tai nha truong quan doi va vién nghién ciru, vién thiét ké TLPK.
Céc van dé va két qua nghién ciru trong ludn 4n di dugc tim hiéu
nghiém tic va cd gang trinh bay mot cach khoa hoc. Tuy nhién do
diéu kién thoi gian va nang lyc c6 han, co thé con thiéu sét. Rét
mong nhan dugc cac dong gop dé tac gia tiép tuc hoan thién va phat
trién hudng nghién ciru. Tac gia xin chan thanh cam on.
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