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LOI CAM DOAN

T61 xin cam doan day la cong trinh nghién clru cua ca nhan to61 dudi su hudéng
dan cua tap thé gido vién hudng dan va cac nha khoa hoc. Cac tai liéu tham khao da
duoc trich dan day du. Két qua nghién ciru 13 trung thuc va chua timg duogc ai cong

b trén bat cr mot cong trinh nao khac.

Théai Nguyén, ngay 10 thang 11 nam 2020
Tac gia

Mo
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Pam Bao Lic



LOI CAM ON

Trong qué trinh 1am luan an véi dé tai “"Nghién cibu thiét ké bé diéu khién
bam quy dao cho hé thong Twin Rotor MIMO", t6i di nhan duoc rat nhiéu sy ung
ho vé cong tac td chirc va chuyén mon cua B mon Ty dong hoa, Truong DPai hoc
Ky Thuat Cong Nghiép Thai Nguyén, ciia B mén Diéu khién tu dong, Vién
bién, Pai hoc Bach khoa Ha ngi. To1 xin tran trong gui 161 cam on téi1 hai co s&
dao tao nay, di ludn tao diéu kién gitp d& toi trong sudt qua trinh hoc tép,
nghién ctru va hoan thanh luan an.

Véi long kinh trong va biét on sau séc, toi cling xin chan thanh cam on tap thé
huéng dan 1a PGS.TS. Nguyén Duy Cuong, GS.TSKH. Horst Puta, nhitng nguoi
Thay d3 danh nhiéu thoi gian huéng dan, tan tinh chi bao va dinh hudng chuyén
mon cho toi trong sudt qua trinh nghién ctiru dé hoan thanh lun an.

T6i xin chan thanh cam on Ban lanh dao Truong Cao dang Cong Nghiép Thai
Nguyén noi toi cong tac di tao diéu kién thuan loi gitip d& t6i trong qua trinh thuc
hién nghién ctru.

Cubi clng, t6i xin chan thanh cam on gia dinh, dong nghiép, nhitng ngudi ban
than thiét da ludn gitp do, dong vién, khich 1¢, chia sé kho khan trong thoi gian toi

hoc tap dé hoan thanh khoa hoc.

Thai Nguyén, ngay 10 thang 11 nam 2020
Tac gia luan an

M

—_—

Pam Bao Lic
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CAC KY HIEU PUQC SU DUNG

Ky hiéu Y nghia toan hoc/vit ly

a, Goc dao lai trong mat ngang cua TRMS (Yaw angle)

a, Goc chao doc trong mat dirng cia TRMS (Pitch angle)

Qi Goc dao 1ai mau trong miat ngang caa TRMS

Qg Goc chao doc trong méat ding cia TRMS

& Van toc goc cua canh tay don tu do trong mat ngang

s Van toc goc cua canh tay don ty do trong mat dung

Ok Sai léch nhan dang gitra trang thai x, =x(t,) do duogc tu
mo hinh hé thong va trang thai mauz, =z(t,) cua hé do
khi khéng c6 thanh phan bat dinh

Omax Luong qua diéu chinh

r=(r.7, K 7, )T

Vector cua m bién di€u khién

) Ma tran Hurwitz

o, Tir thdng cua dong co dudi

@ Tir thong cua dong co chinh

U Mot chi sb danh gia sai 1éch bam cho trudce
O Lan can géc

o, Van téc goc caa canh quat chinh

w, Vin téc goc cua canh quat dudi

Zi:M ih Tong hop mé men trong mat phang ngang

Zi:M iv Tong hop mé men trong mat phang dung
A(x) Ma tran hé thong phu thudc trang thai




Vi

B (x) Ma tran diéu khién phu thudc trang thai
B, Hé s6 ma sat nhét caa khop quay trong mit ngang
Ma tran ham, phy thuc q cung dao ham g cua no, c6 tén goi
cad la ma tran lyc hudng tam (centripetal and coriolis forces)
d(g.t) Thanh phan bt dinh theo bién khdp
d(x,t) Bét dinh ham theo bién trang thai
d, ~d(t,) Nhiu uéc lugng luong tir hoa
(i (x,t) Nhiéu uéc luong
E.. Stic phan dién dong phan ¢ng cua dong co dudi
E., Stic phan dién dong phan (ng cua dong co chinh
F Ma tran diéu khién trong phwong trinh Euler-Lagrange
F (@) Luc day do canh quat chinh tao ra
F.(@,) Luc day do canh quat dudi tao ra
g Gia tbc trong trudng
Vector ham, phu thudc bién khép g, o tén goi la vector lye
9@ ma sat va gia toc trong trudng
h Chiéu dai cta khép quay
i Dong dién phan ¢ng cia dong co dudi
Iy Dong dién phan ¢ng cua dong co chinh
| Ma tran don vi
J, M6 men quan tinh cua canh tay don tu do
J, M6 men quan tinh cia thanh ddi trong
J, M& men quén tinh cta khop xoay
J M6 men quan tinh cia rotor dong co mot chiéu




vii

J . prop M6 men quan tinh cua canh quat chinh

I prop M6 men quan tinh cta canh quat dudi

J e M6 men quan tinh cta dong co chinh

J M®& men quén tinh cta dong co dudi

J, Tong m6 men quan tinh trong mat ding

J Tbng md men quan tinh trong mit ngang

Kenn Hang s6 mo men cap det theo chiéu am goc dao li

Kthp Hing s6 luc ddy canh quat dong co dudi quay theo chiéu
duong

Kenn Hang s6 luc dy canh quat dong co dudi quay theo chiéu 4m

Keup Hang s6 luc dy canh quat dong co chinh quay theo chiéu duong

Keun Hang s luc day canh quat dong co chinh quay theo chiéu 4m

K, Hang s6 cia mé men xen kénh do dnh huéng cua toc do
lyc day canh quat chinh Ién chuyén dong cia canh tay don
tu do trong mat ngang

Kty Hang s6 mo men ma sat tinh trong mit ngang

Ksty Hing s6 mo men ma sat tinh trong mit ding

Kinp Hé s6 phu thudc vao chiéu van téc goc cach quat dudi khi
quay theo chiéu duong

Kenn Hé s6 phu thudc vao chiéu van téc goc cach quat dudi khi
quay theo chiéu am

Kivp Hé s6 phu thudc vao chiéu van téc goc cach quat chinh khi
quay theo chiéu duong

k Hé s6 phu thudc vao chiéu van téc goc cach quat chinh khi

tvn

quay theo chiéu am
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K, Hing s6 cia m6 men xen kénh do dnh hudng cua toc do
luc day canh quat dudi 1én chuyén dong cia canh tay don
tu do trong mat dang.

Kyt Hé sb m6 men ma sat Viscous trong mit ngang

Kty Hé s m6 men ma sat Viscous trong mit dung

K, Hé s hiéu wng con quay hdi chuyén

L Ham Largrange

., Khoang céch tir trong tm ctia thanh déi trong dén khap xoay

1, Chiéu dai ctia thanh déi trong

|, Khoang cach tir dbi trong dén khép xoay

| Chiéu dai phan chinh cua canh tay don tu do

l, Chiéu dai phan duéi ctia canh tay don tu do

L. Dién cam phan ung cta dong co chinh

L, Pién cam phan tng cia dong co dudi

m Khoi lugng

my, Tong khdi lwong cua canh tay don tu do

I, Trong tam cua canh tay don tu do

m, Khdi lugng phan phia bén canh quat dudi cua thanh ngang

m,, Khéi lugng dong co dudi

m,, Khéi lugng vanh bao vé canh quat dudi

m,_ Khéi luong phan phia bén canh quat chinh caia thanh ngang

m., Khéi lugng dong co chinh

m Khéi lugng vanh bao vé canh quat chinh

Khéi luong cia thanh ddi trong




