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GIAI BAI TOAN BIBU KHIEN THIET B| BAY KHONG NGUI LAI
TRONG MAT PHANG THANG BUNG

PHAN VAN TUr

'Abstract. The control problem of nonpllot fly equlpment Is very complex, nonlinear and time-variable.

Before It was solved approximately by digital methods. Now there are simulation tools that allow us to
solve this problem by new method. These results of solution will glve ue to see motion characterlstics
of fly equipment and appropriate conclusion,

1. DAT VAN D} BAI TOAN

Bai toén didu khién thidt bj bay khéng ngudi 14i 1a m@t bai todn rét phic tep, phi tuydn,
khéng dimg. Trwéc ddy bai todn ndy da dugc gidi gin ddng bing phwong phép 8. Hién nay i cé
céc cdng cy m8 phéng cho phép ching ta gidi bai tosn bling phwong phdp méi. Céc két qud cua I¥i
gidi cho ta quan st dwge dic trung chuyén dgng cda thift bj bay va c¢é két lufn twong dng.

2. MO HINH TOAN HQC CUA BAI TOAN

Chuyén déng cia thiét bj bay khéng ngudi l4i 1A chuyén d9ng phic tap trong khéng gian cda
mft d8i twong cé khéi lwgng thay d8i. Toan b$ chuyén dfng cé thd xem gBm séu thinh phin: ba
chuyén dng tinh tién theo ba tryc vd ba chuyén d4ng quay quanh ba tryc twomg ¢ng. Céc chuyén
ddng 46 cling cé thé xét trong hai mit phing va chuyén ddng quay quanh tryc d8i xémg cia thidt
bj bay, trong dé chuyén d¢ng trong mit phing thing ditng 1A quan trong nhit. Néu ta gid thidt qué
trinh didu khién thit bj bay khéng ngudi 1i xdy ra trong mgt m¥t phing thl ta c6 thé chon mit
phing toa d4 sao cho chuyén ddng cla d8i twgng diu khién xdy ra trong m§t phing thdng déng.
Déy 1a m§t céch Iam dom gidn bai todn. V&n 4% diSu khién trong todn bd khéng gian 88 dwgc nghién
citu gidi quydt tidp theo. '

H§ phwong trinh m8 t4 chuyén dgng trong mit phing thing diéng cida thiét bj bay:

mi = P~ Qsind - Q (1)
mvl = Pa— G cosd - Ya (2)
I3, = Mj, o+ M8+ Moy (3)
V=0+a (4)
dH
e veinf (8)
B (0
& diy

m - khéi lugng,

v - t8c 49,

P - lyc 48y,

G - trong lyc,

Q - Iyc cdn,

6 - géc nghidng quf dgo - gée gilta vecto t8c 48 véi mit phdng nkm ngang,
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¥ - gbc tangage,
o = gbe thn cdng,
Y - lyc néng,
Iz, - moment quén tfnh cia thiét bj bay eo véi tryc OZ, vudng géc véi mift ‘ph&nlg déi
x@ng vi di qua tAm kh&i cla thidt bj, :
M3, - h$ e8 moment so véi tryc 07, cia céic lyc khi dgng phy thudc vio géc thn céng o,
Mgz! - h§ 88 moment so véi tryc 0Z; cda che lyc khi ddng phy thude vio t8c 49 géc quay
quanh tmc, :
M3! - h§ 88 moment so véi tryc 0F, cila cée lye khf ddng phu thude vio géc quay cila cdnh
df8u khién oy,
H - 4§ cao,
m, = lwu lwgng tiéu hao khéi lwgng tinh theo sec.
Nhin vdo h§ phwong trinh ta thiy:
- Phwong trinh (1) 1d phwong trinh vi phin md t4 chuyén dong tinh tién cia thidt bj bay theo
phwong ndm ngang. Né 1a phwong trinh phi tuyén, khéng dimg (m thay asi). -
- Phwong trinh (2) 1d phwong trinh vi phin md td chuy@n déng tinh ti€n cda thiét bj bay theo
phuong thing dng. Né cling 1d phuong trinh phi tuyén khéng dirng,
« Phuong trinh (3) 1A phuong trinh vi phin md td chuyén ddng quay quanh tryc vubng géc
véi mit phing d8i xing di qua thm khdi cda thidt bj. N6 1d phwong trinh khéng ding.
= Phwong trinh (4) 1a quan h§ déng hinh hec gifta cdc géc tangage, géc nghidng quy dao vi géc
tén cdng.
« Phwong trinh (5) mé ¢4 sy thay 48i d§ cao.
« Phwanggrinh (8) md td 48 thay 48i khéi lwong.

3. GIAI BAI TOAN

Khi gidi bAi todn ta st dung cbng cy mé phdng Matlab- Simulink.

Truée hét ta tdch dgo hdim bic cao cia h§ phwong trinh vi sang bén trdi sau dé nhin vio bai
todn d&€ dénh gid so bd ciin bao nhibu khdi ddng hoc cho mé phdng: by phén tich, b§ khudch dai, b
phét tfn higu, b§ tao ham..,

Nh& vdo thv vién cda Simulink ta 1§p so 4B thuft todn mé phéng (hinh 1), So 48 ndy mé
phéng h§ phwong trinh vi phan chuyén déng cda thidt bj bay bling céc khai thuft todn vd méi quan
h§ gitta ching.

o d&y b8 phat tin hidu di8u khidn sé tao ra géc didu khién 6,. Véi cée gid trj khdc nhau ta 88
¢6 két qud khéc nhau. Trong trudng hep cy the ta chi xét phdn dng cda hé théng didu khién véi
géc 6y 8 dinh (tfn higu blc thang don vij).

4. PHAN TicH XET QUA 1,07 GIAI

Céc k8t qud m8 phdng cho ta thiy sy thay d8i cda cde d¥c trwng chuyén dgng theo thdi gian.
+ D& cao lic dBu t&ng nhanh cho dén khi dat dwgc gid trj cye dai rdi gidm xuéng (hinh 2).
+ Té8c 4 t¥ng ghn nhu tuyén tinh theo th¥i gian (hinh 8).

+ Géc tangage gidm ghn nhw tuyén tfnh (hinh 4),

+ Géc nghibng quy dgo gidm nhung & phln cudi gidm phitc tap hon (hinh 8).

) + Géc t&n cdbng téng nhung dén mAt gid tri ndo 46 thl cé sy thay d8i quanh gid trj 6 (hinh
6 ~ '

( K&t lufa: Day 1A 1i gidi bai todn di¥u khién thidt bj bay trong mit phing thing dérng dya
trén md hinh ton hoc gin ding bing phwong phép md phdng tryc tiép (khéng tuyén tinh héa). Két
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qud phén dnh ddng qué trinh xdy ra trong thye t§ vA cho phép ta chon géc &f8u khién chn thide.
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