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Noi dung bai bao trinh bay vé mot phlro’ng phap tong hop luat din cho cac hé thong tén lira néi chung va
luat din 2 diém cho tén lira diéu khlen tir xa noi rleng trén co sé wng dung ly thuyet diéu khién t6i wu va
phuwong phap vi phan cac tham 50 dong hinh hoc. Bang phu’o’ng phap nay, cac tac gia da chirng minh duoc
su chat ché vé miit toan hoc ciia luat din méi tong hop, dong thoi cung chi ra dwge giai phap hién thue
héa luit din trén cac hé thong khi tai tén Itira phong khong (TLPK) diéu khién tir xa véi hé s0 din tdi wu.

Tir khoa: diéu khién toi wu, ham chi tiéu, ludt dan, tiép cdn ty Ié.

Chi s6 phén loai 2.2

Pat van de
REMOTE CONTROL LAW SYNTHESIS Sy phat trién cua khoa hoc va cong nghé, dic biét 1a
WITH TWO-POINT GUIDANCE su phat trién ctia 1y thuyét diéu khién hién dai cho phép
FOR SURFACE-TO-AIR MISSILE cai thién céc lut dan cii dbi véi TLPK. Céc phuong phap

ON THE BASIS OF OPTIMAL CONTROL THEORY ~ dan méi (KJIY va MTT) duoc thue t¢ hoa trong t6 hop
AND DIFFERENTIAL OF KINEMATIC PARAMETERS TLPK cai tién C-125-2TM la minh hoa rd nét cho nhéan

xét nay [1]. Dé thuc hién dugc luat din mdi, can xay

Summary dung mbi lién hé dong hinh hoc cua luat dan trén co s
The paper presents a synthesis method of nguyén tac diéu khién tir xa, xay c}ung cac thuat toan
guidance law for missile systems in general danh gia, ngoai suy thong tin con thiéu, hoan thién cac hé
and a synthesis method of two-point guidance thong do bam tin hi¢u bang ly thuyét hién dai [2-4]. Bai
law for remote control missiles in particular béo dit van d& vé cach trién khai mot trong cac phuong
that are based on applications of the optimal phap dan (PPD) 2 diém tén lira - muc tiéu (TL - MT) cho
control theory and differential of kinematic cac hé thdng diéu khién tén lira tir xa thé hé cii trén co s&

parameters. The method not only proves the

cac phuong phép va phuong tién do hién dai.
new guidance law clearly about mathematics,

but also points out solutions to realize the D6i voi PPD 3 diém, luat dan thé hign méi lién quan
guidance law for remote control missile dong hinh hoc gifra cac toa do twvong d6i cua myc tidu
systems with optimal coefficients. va tén ltra so voi gde toa do cd dinh 1a vi tri dat dai

diéu khién, con trong PPD 2 diém cho diéu khién tir xa,
d6ng hinh hoc diéu khién dugc thiét 1ap chu yéu dua vao
twong quan cac toa do cua tén Itra, muc tiéu va gia tri vi
phan cua chiing [5]. Ngoai su khac biét vé ban chét vat
1y, 2 loai PPD con khac nhau vé mit mé ta toan hoc.
Phuong trinh mé ta luat dan theo PPD 3 diém 1a phuong
trinh dai s, con dbi voi PPD 2 diém 1a phuong trinh vi
sai [4, 6, 7].
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Tong hop luat dan 2 diém cho tén lia dieu khién
tir Xa trén co sé bai toan diéu khien tdi vu

Ly thuyét diéu khién hién dai cho phép hién thyc
hoa nhiéu thuat toan xir Iy thong tin va diéu khién phu'c
tap [8] DPé xay dung luat dan 2 diém cho TLPK diéu
khién tir xa, ta co the dat va giai bai toan trén co so ly
thuyét diéu khién t6i wu v6i phuong trinh chuyén dong
ctia tén ltra thuong duogc viét dudi dang:

{rp =V
V=u,
trong do, V la véc to tdc do tén lira, u p lavéc to diéu

khién chua biét, 7, 1a véc to cu ly tén ltra.

bit x, =r,; x, =V,; u = a,,phuong trinh chuyén

dong duoc viét dudi dang chuén tac, voi diéu kién dau
x,(t,) =x,; x,(t,)=x, 1

{xl =X,
X, =u

Muc tiéu cu thé cua qua trinh diéu khién la diém
cuoi quy dao bay cua tén Itra phai trung voi diem cuoi
quy dao cua muc tiéu. C6 nghia la:

X (tk) =X, (tk) (2)

Ham chi tiéu chat lugng duoc viét dudi dang:

t,<t<t, (1)

= % j W () 3)

Bai toan dit ra 1a can phai tim diéu khién u(t) dé t6i
thiéu ham chi tiéu nay. Ta xem xét cac dic diém cua
qué trinh t6i vu ¢ dang tong quat. M6 hinh ddi tugng
diéu khién duge mo ta bang phuong trinh vi phan:

x =A(t)x+ B(t)u t,<t<t, 4
Diéu kién dau x(t,) = x,. O day, x 14 véc to trang

thai kich thudc n; u 1a véc to diéu khién kich thudc m;
A, B la ma tran chuyén trang thai va ma tran diéu khién
v6i kich thude tuong Gmg. Ta viét yéu cau d6i véi trang
thai cia hé thong tai diém cudi dudi dang:

y(t,) = Sx(z,) (5)

Véi y(t,) 1a véc to cac yéu cau dit trude tai thoi
diém t_vdi kich thude 1 (1 <n); S 1a ma trén kich thude
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(1 x n). Ta xem xét mot véc to pha yéu cau méi & thoi
diém t bat ky:

Y(O) = SO, 1)x(?) (6)

O day, ®(¢,,¢) 1a ma tran co so cua hé (4). O thoi

diem t = t_thi (6) chuyén thanh (5). Luc nay,
®(¢,,t,)=E (ma tran don vi). Véc to y(t) thoa man

phuong trinh vi phan:

y(t) = SO(t,,1) B()u(r) = F(t) u(t) (7)
O day, F(t) = SO(¢,,¢) B(t) . Phuong trinh (7) nhan

dugc khi xem xét trong he (4) va ®(z,,¢) thoa man
phuong trinh: cbt =-D(t,,1)A(t). T (7) ta thiy, dé

dat dugc trang thai cudi y(t,) can thyuc hi¢n diéu khién
doi véi vée to y(t) va cac du bao trang thai cua véc to

nay. Piéu kién can dé t6i wu 1a ham 4n c¢6 dang iIH =0
u
voi H 1a ham Hamington. Tur (3) va (7) ta co:

H(Y,u,t)= ;uTu +¥F(t)u ®)
Voi W la véc to lién h¢ thoa man phuong trinh:

_ dH

=—( 0 )

Tir viée thoa man didu kién can (8), bai toan tdi uu
chuyén thanh bai toan giai trong hé¢ phuong trinh vi

y=F(t)u
phéan sau: )y 9)
u=-F (¥

Véi y(t,) =Y, ¥(t,) =y, . Didu kién dau va diéu
kién bién cta véc to y(t) 1a xac dinh, con cua véc to P
la ty do. Nhu vay, W(t)=¥, =const. bé xac dinh
¥, ta thay phuong trinh thir 3 cua (9) vao phuong trinh

dau va tich phan trong khoang (t,» t,), ta dugc:

yt >=y(ro){ [F(o)F (r)df}‘m

_ @) -y)]

T M@t o



Vi M(t,.t,) = [ F()F'()dz, thay (10) vio

Iy

phuong trinh thir 3 cua (9) ta ¢6 véc to didu khién:

:FT(t) [y(tk)_Y(tO)] (1)
M (tk 2 tO)

Pay chinh 1a véc to diéu khién t6i uu u can tim.
Diéu khién nay tic dong 1én hé thong va chuyén hé
thdng tir trang thai dau da biét y(t,) dén trang thai cudi
can thiét y(t,) khi t6i thiéu gia tri ham chi tiéu (3). Thoi
diém t, c6 thé chon 1a thoi diém t bat ky twong tmg véi
trang thai y(t) d biét. Luat diéu khién (11) c6 thé dién
giai nhu viéc diéu khién v6i phan hdi nguoc theo trang
thai du bao cubi. Viéc chuyén trang thai tir t, sang t

thong qua diéu khién:

(@) - y®)]

u(y(t)) = F" (1) M0

(12)
Tir (12) ta thay tham sé diéu khién hién thoi twong

ung voi hig¢u gitra trang thai cudi yéu cau va gia tri du

bao ctiia nd ¢ thoi di€m hién tai. Ta trién khai cu thé M:

M(t,,t)= TSq)(tk,r)B(T)BT(r)CDT(tk,T)STdT

Tiép theo, ta dwa ra giai phap tao luat didu khién toi
wu cho tén lira khi dinh trudc diéu kién tai diém gap.
Tur (1), (2) thay vao hé thong (4) va tinh dén diéu kién
(5) ta co:

A:(g (l)j; B:Gj; S =(1,0)

Ma tran co s& cta hé théng (1) c6 dang:

t, —t
1

1
D(t,,1) =
(#.1) (0
Tur (7) ta suy ra:

1
F(t) = (1,0)(0
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V6i t,1a thoi gian con lai tén lira bay toi diém gip
muc tiéu. Nhu vay:

t 1
M(t,,t)= !(tk—r)zdr =§t3*

Tir (2) ta co: y(t,) = x,(t,) = Xy (t,)
Tu (6) ta co:

1t —t)x
y(t)=S®(tk,t)x(t)=(1,0)(0 . ]{ )

X,

y(t)=x +x,t,

Tir (12) ta thiy, diéu khién t&i uu cudi ciing c6 dang:

u(t)= %[xu (t,) —{xl +x2t*}]

u(t) = %[1:, (t)—r, =Vt | (13)

Nhu vay, diéu khién u can thong tin vé r (donvi:m),
V (Vec to van tc tén ltra - don vi: m/s) ¢6 thé nhan duogc
tu’ thiét bi do dudi dai diéu khién. Khi xét diéu khién
trong khong gian 3 chiéu thi 1,V lacacvécto khong
gian. Cac tham s chuyen dong cua muc tiéu ¢ thé
duoc do hodc danh gia bang cac thudt toan loc, ngoai
suy hién dai. Van dé chinh ¢ day 1a kha ning nhan
duoc thong tin vé véc to 7, (t,), 1a vi tri du bao ctia muc

tiéu tai thoi diém t.. Thong tin nay can duogc xac dinh
o thoi dlem t bat ky c6 tinh dén cac gia thuyét khac
nhau vé chuyén dong cta muc tiéu. Thong thu'ong,
ngu’0’1 ta str dung 2 gia thuyét: i) muc tiéu chuyén dong
thang déu trong khoang (t, t), tic la
r(t | O)=r@)+V, (0).t,; i) muc tiéu chuyén dong
nhanh dan déu hodc cham dan déu trong khoang (t, ty), c6

1
([ ) =7 ) +V, (1).t+ EWu.tf. Thay 2 gi4 trj nay

vao (13) ta co:

uy = 2[R @0+ Lo-v,0k] s

<

0 :{r(t) r,(0+{V, (1) - V(t)}t+1Wt}(15)

5

Viéc str dung luat didu khién nao tiy thudc vao gia
thiét vé chuyén dong muc tiéu. Nhu vay, vé 1y thuyét
bai toan xdy dung luat dan theo PPD 2 diém cho tén
Itra diéu khién tir xa da c6 10i giai. Tir phuwong trinh luat



diéu khién ta thiy, véi cac véc to 7, (), 7 (t) do duoc,
V.(t) va ¥ (t) c6 the do hodc dénh gi4, gid trj . c6 thé
danh gia thong qua cac tham sb khac. Nhu vy, c6 thé
hién thuc hoa lust dan 2 diém cho cac t6 hop tén lira
diéu khién tir xa. Trong phan tiép theo, ta xem xét mot
phuong phép cu thé dé hién thuc hoa luat dan da duoc
tong hop ¢ trén.

Tong hop luat dan 2 diém cho tén lia dieu khién
tir Xxa trén co sé vi phan dong hinh hoc

Dé c6 day du thong tin diu khién, ta di tim gia tri
t.. Pay la dai luong khong do dugc va chi co thé udc
luong bang mot s6 phuong phap. Do chinh xac cta céc
wéc luong niy anh hudng téi chat luong ctia qua trinh
diéu khién. Dudi day, chung t6i s& trinh biy mot trong
cac phuong phap do.

Nhén thiy, gia tri

h=r,O-r,0+{V,0-V,0} (16)
ton tai trong ca 2 phuong trinh diéu khién u(t). Viét dudi
dang khac la h=r(t)+V, (). V6i V 1a véc to van

toc twong dbi giita tén lra va myc tiéu. Nhan vO huong 2
vé cua phuong trinh nay véi véc to van toc tuong dbi ta
co:

(hV_Y=0=V_r+V*

OMH OMH 0mH

(I/omy'r) 1’7;' r|r|
% - % = %

OmH OmH OmH

Suyra: t, =—

O day, 7 1a hinh chiéu cua véc to van toc tuong ddi
V lén dwong ngam TL - MT va 7 < 0. Véi diéu kién

OMmH

h < r tacothé gia st

OmH

=t (17)
i

Mat khac, tr quan h¢ dong hinh hoc ta co:
2

h=""w

#

(18)

voi @ 1a toe d6 quay duong ngim TL - MT. Lan luot
thay (17), (18) vao (14), (15) khi ¢o tinh dén (16) ta co:

u, :3|f|a):3VTCa) (19)

Lo !
n, =30+ W) =300t -W,) @)
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Té6i day, ta thiy nghiém cua bai toan diéu khién t6i
vu da tong hop & trén duge don gian hoa va trd thanh
biéu thirc luat diéu khién tiép can ty 1& quen thudc
v6i (19) 1a luat dan PN, (20) 1a luat dan APN. Dé ting
dung luat din nay cho tén lira diéu khién tir xa, can
tim phuong trinh mo ta toc d6 goc quay dudng ngim
TL - MT duéi dang biéu thic dai s6 lién hé véi cac dai
lwong ma dai diéu khién tir xa c6 thé do duoc (tir day
su dung ky hi¢u vec to dé phan biét cac gia tri dai sb
va vec to). Trong truong hop tong quét, twong quan
d6ng hinh hoc giita dai diéu khién, TL - MT dugc bidu
dién trén hé toa do dia ly dia phuong nhu hinh 1 (véi
A 1a vec to van téc muc tiéu (m/s); r la véc to cu ly
muc ti€u (m)).

Y) A

. . Iy 7
yP . E VP '_x' I
\‘ i [ u |
" ! Ao
F P ‘| . :_""____'_._ __________ E_I:I__:f__)'
P e " o
J Saa | ;
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Z

Hinh 1: biéu dién dong hinh hoc méi lién hé giira dai diéu khién - TL - MT
Trong do, xét trong quan dong hinh hoc ta c6 moi
lién hé sau:

R —

Foy =Ty =1y 21

Vi phén 2 vé cua phuong trinh (21):

Ry @2

DAt 7, = 1.7y » Vi 7, 13 véc to don vi ¢6 huéng
trung véi 7, ;, ¢6 d6 16n bang 1; 7 oy =

to dudong ndi TL - MT, ta co:

10



Foy = Voo + Ty

Foy = d; + X1y, (23)
Tir (22) va (23):

A

ot~V V=V @4

Véi V| va ¥V 1a véc to hinh chicu cua V, 1én duong

ngam PI[ va mit phing vudng goc véi PII (PI la duong

ngim TL - MT). Goi o 1a goc gitra V. .. vaPL, tacé:
V.=V,  .sina (25)
Tur (24) va (25) suy ra:
V.  .sina
o= omm (26)
Ty

Do ta dang xét toc dd goc quay ciia véc to TL - MT,

nén c6 thé 1am trung géc toa do cua hé toa do OXngZg

(hé toa do dia ly dia phuong) vdi trong tam cua tén lua,
nhu da dugc chi ra trén hinh 1. Khi do, véc to cla toe

dd gbc @ dac trung cho su quay cua véc to 7,

VaV

omn *

s€ vudng
Hinh

chiéu cuia véc to toe do goc @ 1én cac truc tuong g cua
hé toa do OX,YZ, la:

Wx = 0.COSY;, Wy=

goc v6éi mit phing chira cac véc to 7,

®.CosN; ®,=®.cos& (27)

O day, o 1a do 16n (modun) ctia véc to @, y, 17, £ 1a
cac goc gilra véc to @ va cac truc twong (g cua hé toa
dd OX,Y,Z,. Ta s& tim cac cosin hudng cua véc to @
(cac cosin cua cac g(’)c %, M va &). Ydi muc dich nay, ta s&
tinh t&i mot thuc t€ 1a véc to @ dong phuong véi véc to
Q=r V (28)

PI*" omn

Véc to Q tir dai s6 véc to, cd thé xac dinh nhu sau:

i j k
Q=Ax Ay Az (29)
.. v, T

Vé6i i, j, k la cac véc to don vi cia hé toa do

O0X,YZg; ©x, Oy, 0, la cic thanh phan cla véc to 7, oy
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trong h¢ toa d6 OX,Y,Zy V., V,, V. 1a cac thanh phan

cua véc to V , trong hé toa do OX,Y,Z,. Tinh gia tri ciia
dinh thirc (29), ta s€ nhan dugc:

Q= (AW~ AV, )i +(AzV,— AxV,) +(AxV, - AyV, )k

Q=07 +Q j+Qk (30)
Trong cong thirc (30), Q , Q ,€Q_ chinh la cic hinh
chiéu cuia véc to Q 1én cac truc tuong g cua h¢ toa do
OX,Y¢Z,. Chiéu dai ctia véc to Q) ¢6 tinh t6i céc tinh
chat cua tich véc to (23) bang:
|Q| =r,,V

P omn sin a

(€2

Khi d6, cac cosin dinh huéng twong tng cua véc to

(2, cua ca véc to @, s& bang:

Q AV -AzV,

cos
£ |Q| ForgVo SIN O
cosn = Q, AV oA (32)
|fl| VoV SIN &
cosé = Q. _ AV hY
|Q| VotV SIN

Khi d6 cac thanh phdn cua véc to @ ta s& tim nhu
tich cuia chiéu dai (26) cua véc to @ véi cac cosin dinh
hudng cua n6 (32):

AyV. - AzV,
O ="
rPL[
AzV, - AxV. (33)
O =—"7%
rPlI
AV, —AyV,
0,=—""F
rPl[

Nhu vay, ta tim dugc véc to tbe do quay duong
ngam ¢p . Thay gia tri nay vao (19), (20) ta c6 cac luat

diéu khién toi uu twong ng. Luu y rang, @, , @, @, la

cac thanh phan cua hinh chiéu véc to toc do quay
duong ngim TL - MT 1én hé toa do do dat dudi dai
diéu khién. Dé lap Iénh diéu khién tén lira ta can thuc
hién thuat toan chuyén toa do Véc to toc d6 quay dudng
ngam tir OX Yz, lén OX Y, Z, (h¢ toa do lien két trén
tén lua). Muon thuc hién duoc phep chuyén nay, ta can

1n



biét cac goc Euler 9, i, ¥ mo ta tu thé cua tén lia
trong khong gian. Viéc do cac goc 9, v, ¥ da c6 khoi

con quay 3 bac ty do trong h¢ Autopilot trén tén Iura,
thong tin vé cac goc Euler s& truyén theo duong truyén
v tuyén lién hé giit dai diéu khién va tén lira [7, 9].
Duéi déy, bai bao sé& trinh bay mot thuét toan bién
ddi toa do khac, thong tin dau vao cua thuat toan khong
can 14y tryc tiép tir tén lira ma hoan toan 1y tir dai didu
khién trén co s& cac thuét toan do - danh gia hién dai.
Pay la dic diém rat quan trong, dic biét 13 khi tng
dung cai tién cac thé hé khi tai cii thong thudong khong
can thi€p vao dan tén ltra, do d6 khong co diéu kién t6
chtre lai duong truyén vo tuyén gitra dai diéu khién va
tén ltra. Thuat toan moi dugc thyce hién thong qua mot
hé toa d6 trung gian va tién hanh theo 2 budc (hinh 2).

Buwée 1: chuyén vécto o tir hé toa do OX Y2,
sang h¢ toa do OX Y Z (h¢toad) van tdc) thanh Vec tO’

o, (OX Y7 —* 50X Y,7,)

cospcos@ sinf —sindcosd
V =|-cos¢sin@ cosf sin¢sind (34)
sind 0 cos

V2 2

cos@=~"—"—"1 sinf =
P p
v

cos¢g = 2"" =, sing = 2”’ -

Vo tVa Vo tVa
a)XV a)x
0, =V |0, 35)
a)ZV a)Z

Buée 2: chuyén véc to o tir h¢ toa 40 OX Y.Z,
sang hé¢ toa do OX Y. Z thanh véc to 1enh o,

k™ kTk
(OX Y Z,—“, 50X, Y, Z,).
cosacosfB sina —cosasinf
B=|-sinacosf cosa sinasinf | (36)

sin 0 cos 3
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Coxk a)xv
a)yk = B a)yv (3 7)
a)zk a)zv

Gia tri cac goc a, B dugc danh gia bang thuat toan
riéng trén co s& mo hinh mau tén Itra va sé dugc trinh
bay trong ndi dung ciia mdt bai bao khac.

Hinh 2: méi lién hé giita cdc hé toa do OXngZg, OXYZ,
Tir (33), (35), (37) ta tinh ra gia tri véc to toc do
goc quay duong ngim TL -
két, thay vao (19) va (20) ta c6 luat diéu khién tén lira

MT trong hé toa do lién

(qué tai yéu cau cho diéu khién) tuong tmg voi PPD
da xay dung.
Mo phong va danh gia két qua

St dung khao sat bang mo phong va danh gia hiéu
qua cua diéu khién tir xa theo PPD 2 diém d tong hop,
ta gia thiét cac didu kién nhu sau: i) muyc tiéu bay thang
déu, hudng vao dai diéu khién, van tdc bay 1a 600 m/s,
cu ly ban dau 60 km, d6 cao bay 13 km. Tén lira phong
tir dai diéu khién véi van toc 900 m/s; ii) dé co thé
danh gia két qua mo phong, ta str dung hé diéu khién tir
xa voi PPD 3 diém (T/T) truyén théng va PPD 2 diém

méi tong hop trong cing mot diéu kién.

Két qua khao sat 2 PPD tir xa duoc phan anh trén
cung mot dd thi nhu thé hién trén cac hinh 3 (a,b, c,d).
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Hinh 3d: yéu cau vé nang hrong diéu khién ciia 2 PPD

Tir cac két qua mod phong trén hinh 3, c¢6 thé dua
ra nhan xét sau: 1) dang quy dao (hinh 3a) cua PPD 2
diém la dang quy dao cau vong cao hon dudng ngim
TL - MT, cua PPD T/T la dang Parabol 1dm. B§ cong
quy dao PPD T/T 16n hon nhiéu so v&i PPD 2 diém; ii)
d6i voi PPD 2 diém (hinh 3b), d6 truot tirc thoi giam
vé gia tri 0 trude thoi diém tén lira gdp muc tiéu, diéu
nay ching t6 do chinh xac va 6n dinh ctia PPD; iii) qua
tai yéu cau cho diéu khién (hinh 3c) ctia PPD 2 diém
ban dau c6 gia tri 16n hon PPD T/T nhung giam dan
vé 0, trong khi qué tai d6 cia PPD T/T khong nhitng
khong giam, ma con ting dan trong sudt qué trinh diéu
khién; iv) nhu ciu tiéu thy ning luong cho diéu khién
(hinh 3d) cia PPD 2 diém ¢ giai doan dau 16n hon
PPD T/T do phai tao qué tai diéu khién 16n dé khir do
truot. Tuy nhién, nhu ciu tiéu thu ning lwong PPD 2
diém giam dan va nho hon rd rét so véi PPD T/T &
giai doan cubi; v) tong hop ca 4 nhan xét trén ta thay:
PPD 2 diém da tong hop dugc cho diéu khién tir xa co
quy dao gan véi quy dao dan dao, cho phép tbi wu hoa
vé niang luong diéu khién, ké thira duoc cac vu diém
ctia PPD 2 diém danh cho ty din nhu ning luong tiéu
hao it, d6 truot tai diém gap nho, khéc phuc duogc cac
nhuogc diém cua cac PPD tir xa truyén théng nhu T/T.

Két luan

- Béng cach d3t van dé coi luat dan 12 ham khong
gian trang thai va chon ham chi tiéu chat luong (3)
ta thdy, néu coi véc to diéu khién u(t) 1a ty 18 v6i qua
tai diéu khién thi ham chi tiéu chat lugng dic trung
cho ning lugng can thiét trong toan b qua trinh diéu
khién. Do d6, quy dao ma cac luat diéu khién (19), (20)
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thuc hién sé 1a t6i wu vé& mat nang lugng khi ham chi
tiéu toi wu.

- Cong thirc (33) cho thiy trong luat diéu khién méi
khong chi co cac tham sd vé vi tri cia tén lira (nhu
trong cac PPD T/T, I1C), ma con ¢6 cac tuong quan TL
- MT nhu viéc bd sung véc to van tdc tuong dobi giita
chung (ban chat 1a vi sai dong hinh hoc cac tham sb vi
tri ciia chiing). Nhu vay, nguyén tic diéu khién tén lira
tir xa khi st dung PPD 2 diém 13 ngoai thong tin vé vi
tri, can co bd sung thong tin ciia véc to van toe tuong
ddi gitta TL - MT, ma véc to nay phu thudc vao vi tri
tlrc thoi cua tén Itra va muc tiéu [1].

- Viée diéu khién tir xa tén lira theo PPD 2 diém
d3 tong hop c6 thé thyuc té hoa bang cach giai bai toan
diéu khién tdi vu tén lira &én muc tiéu. Khi d6 dong
thoi ta co duge diéu khién dong hoc t1 wu va quy luat
tao gia toc phap tuyén ti vu cho ddi tugng diéu khién.

Két qua cua bai bao co thé sir dung trong qua trinh
cai tién d6i vai cac dai didu khién TLPK thé hé cii ciing

TAP CHI

HOA HOC

NG NGHE |t Nam 41)1.2016

nhu trong qua trinh thiét ké cac t6 hop TLPK thé hé
moi trén cd s cong nghé va may tinh sd.
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