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TOM TAT

Trong qud trinh diéu khién héa lyc sing mdy phong khong trén xe chién ddu can gidi quyét
hai bai todn quan trong, mét trong sé do la xdc dinh cac goéc dan hiedng dam bao cho dan chuyén
déng theo diing quy dao can thiét dé ban triing muc tiéu, bai todn con lai la tim kiém thudt todn diéu
khién d@é dwa sing tai thoi diém dan ra khoi nong vé diing vi tri twong iing véi cdc goéc dan huéng
dd dwoc xdc dinh. Bdi toan dau tién chi duoc gidi quyét khi xac dinh dwoc chinh xdc toa do trong
khéng gian cia diém ban dén. Bai bdo nay dé cdp cach thiét ldp mé hinh todn va dwa ra phwong
phdp gidi bai todn bin don dp dung trong hé thong diéu khién héa lic cho sing mdy phong khong
ldp ddt trén xe chién ddu trong cd hai truong hop khi xe chién dau ditng yén va khi dang hanh tién.

T khéa: Diém bin don; Hé thong diéu khién hoa liwc; Sing mdy phong khéng.
ABSTRACT

In the process of controlling the fire of an anti-aircraft machine gun mounted on a combat
vehicle, two critical problems must be addressed. One is determining the lead angles to ensure that the
projectile follows the correct trajectory to hit the target. The other is developing a control algorithm
to move the gun, at the moment the bullet leaves the barrel, to the exact position corresponding to
the previously determined lead angles. The first problem can only be solved once the coordinates
of the aiming point in space are accurately determined. This paper discusses the formulation of a
mathematical model and presents a method for solving the aiming problem, applicable to the fire
control system of anti-aircraft machine guns mounted on combat vehicles, in both stationary and
moving conditions.

Keywords: Interception point, Fire control system; Anti-aircraft machine gun.
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1. PAT VAN PE

Trong qué trinh diéu khién hoa luc cin
giai quyét hai bai toan quan trong, mot trong sd
d6 1a xac dinh cac goc dan huéng dam bao cho
dan chuyén dong theo dung quy dao can thiét dé
bén trang muc tiéu, bai toan con lai 13 tim kiém
thuat toan diéu khién dé dua sing tai thoi diém
dan ra khoi nong vé dung vi tri tuong tmg véi cac
goc dan hudng di dugc xac dinh. Bai toan dau
tién dugc goi 1a bai toan bén dén, con bai toan thr
hai duoc goi 14 bai toan dan hudng [1-3].

Viéc gidi quyét bai toan dau tién bao
gom cac budc sau day:

- Tinh toan cac toa do diém ban don
trong khong gian theo cac toa do hi¢n thoi cua
muc tiéu va quy luat thay doi ciia chung, day 1a
diém ma dan va muc tiéu gip nhau sau khi két
thac thoi gian bay cua dan (thoi gian bian dén);

- Xéc dinh céac goc dan hudng cho sing
trén co so cac toa d§ ban don nhan duogc & trén.

Trong pham vi cua bai bao nay, chiung
ta s& tién hanh thiét 1ap mo hinh toan cia bai
toan ban don trong hé thong diéu khién hoa luc
dbi véi sing may phong khéng trén xe chién
d4u, phan tich va dua ra phuong phap giai bai
toan nay trong cac truong hop khac nhau khi xe
chién ddu dung yén, khi hanh tién va khi muc
tiéu di dong véi toc do thay doi.

2.MO HINH TOAN VA PHUONG PHAP GIAI
BAI TOAN BAN PON TRONG HE THONG
PIEU KHIEN HOA LUC SUNG MAY PHONG
KHONG TREN XE CHIEN PAU

2.1. Thiét 13p mé hinh to4n ciia bai toan ban

dén trong qua trinh diéu khién hoa hre siing
may phong khong trén xe chién dau
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Néu biét khoang céch hién thoi téi muc
tiéu D thi dé tinh todn céc toa d diém bén dén,
ta can giai tam giac khong gian OAA, (Hinh 1):

D+L =D, (1)

Trong d6, L 1a véc-to ngdm don (quing
dufmg muc tiéu di dugc trong thoi gian dan bay
t6i diém ban dén); D la véc-to khoang cach
ngam don.

Hinh 1. Cdc tham sé vé vi tri twong doi giita muc
tiéu va xe chién dau:
MM, - Duong chuyen dong cua muc tiéu; NN,

- Bzm'ng chuyén dong cua xe chién déau; OA -
Duong ngam; OA - Duong ban; D - Khodng cdch
16i myc tiéu; D - Khoang cdch béin don; H - Bé
cao cia muc tleu H - Bg cao bén dén muc tiéu.

Trong trudng hop chung, tri s6 cua L
duoc xac dinh theo cong thure sau:

fe;
£=_U Vq(l‘)iﬁ: )

Trong d6, V, 14 trj s0 hinh chiéu véc-to
tdc do cia muyc tiéu trén hudng AA ; T, la thoi
gian bin don.

Pé dam bao cho dan gdp muc tiéu thi
thoi gian chuyén dong cua dan va muc ti€u tdi
di€m ban don phai bang nhau, do do:
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szFT(Dyafw,g), 3)
Trong do, F_la ham thuat phong xac
dinh su phu thudc cua th(n glan ban T, Vao
khoang cach bin don, cac yéu to khi tuong va
dia h1nh anh hudng t61 quy dao bay cua dan f
- Hé s dic trung cho anh hudng cua cac yéu to
dia hinh, khi tuong va thuat phong téi quy dao
bay cua dan.

Suy ra, dé xac dinh céac toa do cua diém
ban don can giai dong thoi cac phwong trinh
(1), (2), (3) d6i véi véc-to Dy, tuc la trén co sé
giai phuong trinh:

D+ V#:@}(E)Ff(ﬁ}'rﬂvfj - 5}. = 5(4)

Nhu vay, qua trinh xay dyng thuat todn
giai bai toan ban dén doi hoi phai thiét 1ap
duoc cac phuong trinh dong hoc 1ién hé cac toa
do ban dén muc tiéu voi cac tham sd chuyén
dong cua xe chién d4u va muc tiéu, cling nhu
cac phuong trinh thuat phong lién hé cac dai
luong thuat phong voi cac tham s ban don.
Viéc giai cac phuong trinh trén cho phép nhan
dugc cac mdi lign hé hinh thic xdc dinh cac
goc dan hudng ctia sung dudi dang ham cua cac
dai luong anh hudng t6i quy dao chuyén dong
ctia dan va ctia cac tham sb chuyén dong cua xe
chién ddu va muc tiéu.

2.2. Phwong phap giai bai toan bian dén
trong qua trinh diéu khién héa lyc siing may
phong khong trén xe chieén dau

Viée xéac dinh toa do ban déon muc tiéu
duogc thuc hién trén co s¢ giai phuong trinh
véc-to (4). Dé giai phuong trinh nay, ta sir dung
phuong phap chiéu cac phuwong trinh 1én cac
truc cua mot hé toa do nao do cho phép chuyén
phuong trinh (4) thanh hé phuong trinh vo
hudng.
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Str dung céac hé toa do sau (Hinh 2):

O X, Y Z - H¢ toa d§ vudng goc di
dong gin VO'l xe chlen dau c6 cac truc tao thanh
hé toa do trai (hé toa do trai dat);

0.X,Y,Z, - H¢ toa do vudng goc gin
voi thap phao ctia xe chién ddu va quay so véi
h¢ O XY ,Z, mét goc q, quanh truc O, Z ;

0,&n¢ - Hé toa do vudng goc gin véi
dudng ngam va quay so v6i h¢ O, X,Y,Z, mot
goc ¢ quanh truc O.n;

0, X,Y,Z, - H¢ toa do vudng goc gin
vOi sung va quay so véi h¢ toa do O &nl mot
gbc Bq quanh truc O, va goc o, quanh truc
0,Y;

O XY Z - Hé toa do vudng goc lién
két voi muc tidu.

Hinh 2. Cac hé toa do dwoc ding dé thiét lgp hé
phuwong trinh dong hoc cua bai toan ban don
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2.2.1. Truwong hop xe chién diu ditng yén

Chung ta s& tim khoang cach ban dén
va cac phuong trinh dong hoc déi v6i muc tiéu
dang chuyén dong voi nhimng gia thiét sau:
muc tiéu chuyén dong thang déu, cac tham sd
chuyén dong giit nguyén trong thoi gian bay
cta dan; toc do chuyén dong cua xe V_ = 0.

V6i nhing gia thiét trén thi phuong
trinh véc-to (4) c6 thé duogc viét dudi dang:

D+V,()r, —D, =0, (5)

Trong do, D= DEéz; 5y = DyEX3;

1'7 V, s8x+V, ,;,e,} V,. 8 Vy,; 1a cac thanh
phan cua vée-to toc do cua muc tleu €. - Véc-to
don vi cua truc 1 nao do.

Khi Xac dinh ddu cua cac goc €, va o,
chung ta coi rang chiing duong khi nang duong
ngam (1a am khi ha duong ngam). Céac goc 9
va 3, duoc coi la duong khi quay dufong ngim

sang phai (1a am khi quay duong ngam sang
trai).

Chiéu phwong trinh (5) 1én céc truc cla
h¢ toa d§ O, &ng, ta nhan dugc ba phuong trinh
v huong sau:

Dyexses = Degeg +7p (._th,§e§e§ +Vynenes +Vyreres J
Dyey ey = Degey +7p(Vyy sesen +Vy neney +Vy.cezey),

Dyey ey =Deger +1p (__1'/;!r= zezey +V peper +V, reqer ] .

Goi A, 1a ma tran chuyén tir hé toa do
0,&nC sang hé toa do O, X, Y ,Z,. A la tich cua
hai ma trgn A _va AB:
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cosey, 0 singy || cosf, sing, 0
A=Ay dg=| 0 1 0 - sing, cosp, 0|=
-sing, 0 cosg, 0 0 1
cosa,cosf,  cosnsing, 0
=l - sing, cosf, 0
—sineycosf, —singgsing,  cosa,

Va cha y ring ee, =1 khii=jvaee =
0 khi i # j, ta nhan dugc:
Dycosaycosfiy =D +1ply £.
Dycosaysingy =150y . (6)
Dy sinay, =10, -

Giai hé (6) doi véi cac bién la D, a, va
Bq, ta nhan duoc:

TV,

tmﬁ!ﬁ &5
D+T5V ;

rbV 1
tan & = D V 2

+Tp E

(714
1+ b y.n (7
D+75V:;

D,=(D+ rg,V%ga]\/(l+tana )(1+ tan 57 )

Tiép theo, chiing ta s& tim biéu thirc cac
thanh phan toc d6 ctia muc tiéu qua cac tham s6
xac dmh vi tri ciia vec-to toc do V ,frong hé toa
d6 gin v6i duong ngam.

Hinh 2 thé hién vi tri vec-to toc do V,
cua muc ti€u so voi cac h¢ toa do O &nC va 0O,
X;%Y Z , cac tryc cua h¢ nay gilr nguyén khong
doi tren mit dat, ngoal ra, cac tryc O X, va O,
Y trung vOi mat phang nam ngang.

Trén Hinh 2, h¢ toa do O XY, Z, gin
vO1 muc tiéu va quay so voi hé O X Y Z maQt
goc v (gbe tao boi vec-to te do V01 mat phang
ngang ctia Trai dat) quanh truc 0,Y,,, quay so
voi hé 0,8nC goc q, quanh truc O Z | va goc g,
quanh tryc 0Y,.
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Phuong trinh ma tran dé xac dinh cac
thanh phan cua vec-to V, co thé dugc viet dudi
dang:

Vyx

= A A AWV, ¥

U“w

v,
Vi
V,r V,z

Trong do, A - Ma tran chuyén tir hé
sanghé O X Y Z, sangheOX Y2 AsA, -

yl"yl?
Cac ma tran chuyen tir hé O X Y Z,, sang he

0,&nc.

St dung quy udc xac dinh ddu cac goc
nhur trén ciing nhu cac quy tac bién doi ma tran,
ta xac dinh duoc tich cac ma tran A = AgAqu
nhu sau:

coss, 0 sins,

0 1 0

—sing, 0 coss,

cosq, sing, Ollcosy 0 —sinv
0 1 0

sin g, 0 coss,

A=A 4,4, = - sing, cosg, O =

0 0 1

CUSSW COSCI!JCOSV + SIHSWRHV

- sing,cosv cosg,

CUSS!JSUJQ!; 7CUSE:’ CUSQWSIHV+SIH SWCUSV

= sing, sinv

7511].‘:” COqu’;COSV+ Cos &, SInV 7Slﬂ£!’;Slﬂqq

V1V

sin Sz’ cos q,;sm v+ COSE!JCOSV

= V con V V = 0, nén
biéu thuc cac thanh phan toc do cua muc tiéu
c6 thé duoc viét dudi dang:

Vzgch = V!?{ (COSEI,{ €0S¢,COSV +sIng, sm V);

Vg = v sing,sinv
Loy =L (cosa‘gsm V—sin £, cOs qqcosv) (8)

2.2.2. Trwong hop xe chién diu hanh tién

Céac phuong trinh (7) dung d6i véi xe
chién ddu dimg yén. Trong trudng hop ban khi
hanh tién dé khtr anh huong cua toc dd chuyén
dong cua chinh xe chién ddu téi téc d6 dau
nong cua dan, ciing c6 nghia 1a t6i su thay do6i
quy dao cua dan, thi can dua vao céc luong
hi€u chinh dong hoc.
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Pé tim céac lugng hi€u chinh nay, ta str
dung phuong trinh véc-to:

Ve =Vo+77r, 9)

Trong d6, ¥y =Voex3: Vr = Vrex: V,

- Véc-to toc d§ dau nong cua dan.

Chiéu phuong trinh (9) 1én cac truc cia
hé toa d6 O X Y.Z., ta nhan duoc:

3773

Ve x3=Voexsexs +Vrexiexs.

Ve y3=Voexseys +Vrexieys. (10)
Ve z3 =Voexsezs +Vrexiezs.

Ma tran chuyén tir hé toa do 0.X,Y,

Z sang h¢ toa do O X,Y,Z, dugc xac dinh nhu

sau: Ay = Alﬁg_! A@’E’ trong do:

cosg, 0 sing,
4, =0 1 0 |
—sing, 0 cosg,
cosqgy  singg 0O
4, =|-singg cosqgg  Of;
0 0 1

- Goc nang cua duong ngim so voi
truc doc cua thap phao; q, - Goc hudng cua xe
chién dau (goc quay cua thap phdo).

Str dung cac quy tic bién ddi ma tran va
két hop voi (10), ta nhan dugc:

Vex3s=Wy+¥r (cosaqcosﬁqcos;qcosqgfcoszxq sin f, sing —sina, sin sﬂcosqﬂ],
Veys=-Vr (cosﬁq sing +sin ﬁqcosajcosqs), ( 1 1 )

V.z3="Vr (sinaqcosﬁqcos.sjcosqﬁ +eosay, sing, sin g —sin A sin By sin qg).

Biéu thirc nhan dugc cho phép xac dinh
su thay doi toc do dau nong cua dan trong mat

phing ngang va mit phang thiang ding. Anh &
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hudng cua cic thay d6i nay t6i do chinh xac
ban c6 thé duge tinh téi bang cach dua lugng
hiéu chinh twong tng vao cac goc ngam dong
hoc, cac lugng hi€u chinh dugc xac dinh theo
cac cong thure sau:

Vc,ZS

; B, = —arctan A ,

Ve xs Ve xs
Trong dé a va B_ 1a lugng hi€u chinh
tuong tmg dbi voi goc o, vap,.

o, = —arctan

c

Ngoal ra, toc do V., cua xe chién dau
dang chuyen dong ciing anh huong to1 sy thay
doi téc do dau nong cua dan, dai luong nay co
thé duoc xac dinh tir biéu thirc: OVy=V 4 —
V,, trong do V 1a tbc do dau nong cua dan khi
VT =0.

Do cac dai lugng o, va o, B, va B timg
cip khong phu thuoc 1an nhau nén cac phuong
trinh dong hoc cua bai toan ban don trong
truong hop chung 14 xe chién dau chuyén dong
6 thé duoge viét dudi dang:

G =0y +
B 2)81; + L

D, =(D+ Vu:,;rb]\/(H tana,}f](u anpg). (12)

2.2.3. Trwong hop téc dé muc tiéu thay doi

Tiép theo, chung ta s& thiét 1ap cac
phuong trinh dong hoc ciia bai toan ban dén
trong trudng hop toc d6 ciia myc tiéu thay ddi
theo thoi gian.

Gia thiét rang toc do cua muc tiéu, vi

du, trong mit phang ngang, duoc mé ta boi da
thirc bac n nhu sau:

V,[®)=ag+at+ ot +..+a ",
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Trong do, a, - Cac h¢ s6 ¢b dinh 14 cac
tham sO cua quy luat chuyén dong, gia tri cia
ching dugc xac dinh trén co sé do dac toa do
hién thoi cia muc ti€u trong qua trinh bam.

Gia st rang trong truong hop nay quy
dao chuyén dong ctia myc tiéu 1a mot dudng
thang. Khi do, bﬁng cach st dung so dd tinh
toan toa do diém ngam duoc trinh bay ¢ trén, ta
nhén dugc biéu thire dé tinh toan cac goc ngam
nhu sau:

]:’ v, - ()t

{I!J = ]
D(z3)+f; V., c(t)dt

f: v, (Ot

5, = b :
D(tz)+ fo v, (0)c

Trong do, D(t,) la khoang céach tur xe toi
muc tiéu tai thoi diém ban.

Viéc sir dung cac cong thic trén dé xay
dung thuat toan ngoai suy co nhiéu dic diém
lién quan t6i tinh chét thay ddi toa d6 hién thoi
cuia muc tiéu.

Trong cac hé théng diéu khién t6 hop
phao trén xe chién d4u hién dai thi viéc bam
muc tiéu dugc thuc hién theo goc bdi vi cac dai
luong do dac duoc khong phai 1 cac tham sd
tuyén tinh cia muc tiéu, ma 1a cac tham sb goc.

Str dung phuong trinh lién két co ban
gitra toc do goc va toc do tuyen tinh co the viét:

Vyn® _ag +ayt + att + .+ at”

D(t) D(t) .

(1) =
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Ta s€ sur dung cac ky hiéu sau:

=20, 0= U ;@ 2 )
D(1) D(t) D(1) D(t)
Khi do:

@, (1) = @y + oWt + 0P + .+ oM.

D@ nhan thay rang, khac véi cac tham
s6 chuyén dong tuyén tinh, cac tham s chuyén
dong gbdc cua muc ti€u khong phai 1a cac dai
luong ¢ dinh ma 1a cac ham cua thoi gian.

Thé (13) vao cong thirc tinh goc B, va
thuc hién tich phan, ta nhan duoc:

2 3 n+1 :
_ 0%, ®% m % | D) (14
i e A S TR (n+1)!] D, (19
b
Trong do, D, =D(tg) +].O Vye (H)dr .

Vi cac phuong phap xac dinh cac tham
s6 chuyén dong ciia muyc tiéu déu dugc xay dung
trén co s& vi phan nhiéu 1an toa d6 hién thoi cia
muc tiéu nén vi¢c t1nh goc [3 theo cong thure (14)
luén kém theo sai so phuong phép do sy phu
thudc ctia cac tham sé chuyén dong goc ctia muc
tiéu vao thoi gian. Ngoai ra, tri s6 cia cua cac
sai s6 nay phu thudc dang ké vao khoang toc do
chuyén dong ctia muc tiéu va gia thiét dugc chap
nhan. Thyc Véy, gia str, vi du muc tiéu chuyén
dong véi gia toc khong doi, nghia a V(t) = a, +
a t. Khi do, ap dung phép vi phan dbi voi (13) co
the dé dang thiy rang sai s6 phuong phap trong
xac dinh gia toc goc a, s€ la:

1 [ dD
%()Dﬁ)[ i),

dD r 2 .
Trong do, [EJ la toc do thay doi

khoang cach tir xe té1 muc fiéu trén hudng ngam.
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Tiép theo, chiing ta s& xem xét mot cach
tiép can khac dé xay dung thuat toan ngoai suy
cac quy luat chuyén dong ctia myc tiéu trén co
s¢ tinh toan cac tham s tuyén tinh ctia né tai
nhing thoi diém roi rac.

Gia st rang muc tiéu chuyén dong véi
gia toc khong doi voi goc hudng nhu minh hoa
trén Hinh 3.

Hinh 3. Céch thiét ld@p thudt toan béin dén khi muc
tiéu chuyén dong thang véi gia toc khéng doi

Trong truong hop nay V.=V sinq ,
VL} = V ,cosq vaV =0.Suy ra, phuong tr1nh
goc ngam don B co dang

2
, Ty .
Vytpsingy + a? sin g,

By~ :
Dz_

. (15)

T
Vot cosg) + a?'{’ COsq;

Trong do6, chi sé “2” twong ung voi gia
tri cac dai luong V (t) D(t), va q, (t) tai thoi
diém tién hanh phat ban to.

Nhan thay rang, trong truong hop Vi#
0 thi c6 thé nhan dugc cong thire tinh B tur (15)
bang cach thay thé \A b01 Vi

Gia thiét rang, dé xac dinh cac dai

luong chua biét trong biéu thic (15), ching ta
c0 thong tin vé gia tri cua toc d0 goc o (o, ®,)
u 1 2
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Vé} khoang cach D (D, D)) tai hai thoi diém lién
tiépt vat, =t (t,>t).

Theo so d6 chuyén dong ctia muc tiéu
duoc minh hoa trén Hinh 3, ta ¢6 hai déng thirc
hién nhién sau:

(16)
(17)

oDy =Vsing, ;
a)2D2 = V2 SiIl q2 .

Trong d6, q,=q, +B,; V,=V, +at_;
‘[2_1 = tz— t1'

Két hop véi cac biéu thire dd duoc trinh
bay ¢ trén, ta co thé bién doi (17) vé dang:
wy Dy =Vysin(qy + ) + aty_sing; .

7 Do q>>, nén c6 thé coi rang B, =0, tur
bi€u thirc trén nhan duoc:

asinqz =M. (18)
-1
Thé (18) vao (15), ta tim dugc:
5
Dt @Dy — D) T
ﬁq — e . b + i e qﬂ)l i (19)

D, Djtyy 2°

Trong do, D, 1a mau sb cua (15), nghia la:

2
T
Dy, =D, —| Vprpcosq, + a;bcosqz

Trong phuong trinh trén tién hanh thay
thé V, =V, +at, va ciing coi rang B, = 0, khi
d6 ta nhan duoc:

2
Dy, =D, - [ ViTpe08q + acosqty_17p + a%bcosql - (20)

Ta s€ bicu dién V cosq, va acosq, qua

cokhivietnam.vn

cég dai lugng do dac duoc la o, o, ’Dl, D,.
bé lam diéu nay thi cung vdi viéc chap nhan
gia thiét rang q,=q, ta can str dung hé gom 4
phuong trinh sau:

@D, =V sing) + at,_ysing;;

oDy =V;singy;
@D, _wlDl; Q1)

asing = ;
2-1

2
TH_

Dy — Dy =Vjcosq; + a%cosql.

Giai hé (21) voi déi sb 1a cac dai luong
can tim, ta nhan duoc:
A0 -D)ady 2D -Dy)(@Dy—orDy)

) ql - 2
t2—1(w2D2 +Cz)1D1) (t2—1) (0)2D2 + C()IDI)
Sau khi thé céc biéu thire tim duoc cua
V. cosq, va acosq, vao cong thirc tinh D, ta
nhan duoc:
2
Dy —sz 200Dyt @Dy — el % | (9
fhoy k oDy ta Dy oDy + oDy ty

Bang cach so sanh thuat toan vira nhan
duoc dé xac dinh toa do ban don cuia muc tiéu
1a (19) va (22) voi thuat toan su dung cac tham
s0 chuyén dong goc cua muyc ti€u, ma doi véi
quy ludt chuyén dong dang dugc xem xét thi
cac tham s6 nay c6 dang:

Vicosq; =

D,=D,-

S

h

2
13'}.:13»»—}91_‘02 rb;ﬁqzta’z%ﬂ“@@%J% :(23)

trong do, oD =2"9
-1
3. KET LUAN

Viéce str dung céc gia thiét phirc tap hon
vé quy luat chuyén dong ciia muc tiéu, va cing
v6i d6 1a phai vi phan nhiéu 1an dé xac dinh cac
tham sb ctia n6, dan t6i ting rat manh cac sai sd
phuong phép. Vi vy, biéu thtrc (14) chi duoc
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str dung mot cach han ché dé ngoai suy cac quy
luat chuyén dong phuec tap.

Viéc str dung cac tham sb chuyén dong
tuyén tinh ctia muc :[iéu dé xac dinh BQ,VQ D,
cho phép gidm sai so tinh toan toa d§ ban don
do xéc dinh chinh x4c hon gia tbc chuyén dong
cua muc tiéu, cling nhu do giam dugc sai $b
tinh toi sy thay doi ciia khoang cach t6i muc
tidu trong thoi gian ngam don.

Bai bdo da dua ra mo hinh todn cuia bai
toan bén don trong qua trinh diéu khién hoa lyc
sting may phong khong trén xe chién ddu va
phan tich phuong phap giai bai toan ndy nhim
xac dinh toa do trong khong gian cia diém ban
don trong nhiing truong hop cu thé khi xe chién
d4u dimg yén, xe chién dau hanh tién va khi toc
ddé muc tiéu thay ddi.

Két qua cia bai bao dd duoc ap dung
trong qua trinh 13p trinh phdn mém xic dinh
phan tir ban cia hé thong diéu khién hoa lyuc
cho sung may phong khong 12,7mm dat trén
xe chién dau. Két qua bai bao 1a mot phén noi
dung cia dé tai ma s6 24.TXM.04 do Hoc vién
K¥ thuat quan sy quan ly. <
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