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1
MO BDAU

1. Ly dochon dé tai

Trong thyc té, nhiéu cong trinh c6 md hinh & dang con lac
nguoc nhu: nha cao tang, can bang trong ché tao robot ngudi, thap
vO tuyén, gian khoan, tau thlly, céng trinh bién.... Sy gia tang vé quy
mod két cdu sé dan dén cac dap (ng dong luc phirc tap cla két cdu va
S8 sinh ra cac dao dong lam gidm do bén cla cong trinh, vi vay
nghién clru céc dao dong nay va lam can bang hé théng c6 mé hinh
dang con l&c nguoc lavan dé dang duoc quan tam.

Vi diéu khién t6i wu phat trién manh mé trong nhirng nam
gan day tao ra co s& xay dwng cac hé thong may mdc phic tap,
nhitng hé c6 kha nang cung cép “kinh nghiém diéu khién hé thong”
hay con goi lacéc hé trg gitp quyét dinh.

Tir céc van d@ trén, tathdy can thiét phai nghién ctru vé con lac
nguoc nham nam bat va phét trién ki thuat diéu khién dé phuc vu cho
nhu cau san xuat, phuc vu hoc tap, nghién ctru.

2. Muc dich cta dé tai

Diéu khién can bang con l&c nguoc & nwdc ta duge nghién
ctru nham ché tao mé hinh (ng dung cho cac luat diu khién hién
dai tlr d6 lam co s& dé (rng dung vao trong san xuét.

Ung dung Iy thuyét digu khién t3i vu dé thiét ké bd didu khién
gilr can bang con lac nguoc.

Thiét ké, ché tao md hinh thic nghiém

3. Pham vi va ndi dung nghién cru

3.1. Pham vi

Ngién ctu con lac ngugc hai béc tu do.

Diéu khién can bang con lac nguoc hai bac tv do bang bd diéu
khién st dung cac phuong phap diéu khién tdi wu.
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DBanh gia két qua dya trén mo hinh thuc nghiém.

3.2. N6i dung nghién ctru

Nghién ctru ly thuyét vé phuong phap xay dieng mé hinh toan
hoc, 1ap phuong trinh vi phan chuyén dong cla con lac nguoc hai
bac tu do trén co sé phwong phap bién phan Lagrange-Euler

S dung phan mém Matlab lam céng cu xay dung mo hinh va
md phdng hé théng;

Dé kiém nghiém két qua nghién ctru, ta ché tao mé hinh con
lac nguoc hai bac ty do. Thong qua qué trinh hoat déng clia md hinh,
ta danh gia két qua da nghién clru duoc.

4. Phuong phap nghién cru

Pé tai nghién ctru duoc thyc hién theo phuong phap két hop
gitra ly thuyét vathyc nghiém. Cu thé nhu sau:

Nghién clru céc tai liéu lién quan, trén co s& do tinh toan dé
thiét ké bd dieu khién can bang con l&c nguoc hai bac tu do.

Ché tao m6 hinh dé kiém chirng céac két qua.

5. Y nghia khoa hoc va thuc tién

Con lac nguoc 1a co s dé tao ra cac hé théng tw can bang nhu:
xe hai banh tw can bang, can bang robot ngudi, thap vo tuyén, gian
khoan, cong trinh bién...

Khi ly thuyét vé cac bd diéu khién hién dai ngay cang hoan
thién hon thi con lc ngwoc la mdt trong nhitng d6i twong dugc ap
dung dé kiém tra cac ly thuyét do.

Tao ra phuong phap hoc tap nghién clru trwc quan bang mo
hinh cu thé. Budc dau tiép can ki thuat diéu khién chinh xac.

6. C4u trac clia luan van

Cau trdc cda luan van gébm c6 bén chuong.

- Chuong 1: M6 hinh hda con lac nguoc hai bac tw do
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- Chuwong 2: Ly thuyét diéu khién t6i wu

- Chwong 3: Thiét ké bd diéu khién can bang con l&c nguoc
hai bac ty do

- Chuong 4: Thiét ké, ché tao md hinh diéu khién can bang
con lac nguoc hai bac ty do

CHUONG 1
MO HINH HOA CON LAC NGUQOC HAI BAC TU DO

1.1. CAC NGHIEN CUU HIEN NAY TREN THE GIOI
1.2. MO HINH CON LAC NGUOC

Xét hé thdng con lac ngwoc dugc gan vao xe va dugc kéo bai
dong servo DC. Yéu cau cla bai toan la diéu khién vi tri xe va gitr

cho con I&c ngugc ludn théng ding (con I&c ludn can bang).
v

Z

21 Z3

Hinh 1.7: M6 hinh con l&c nguoc hai bac ty do
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1.3. MO HINH TOAN HOC CUA HE CON LAC NGUQC HAI

BAC TU DO
Conlac 1
[z, =z+l,sin®, _ B, =z+6/,c0s6,
U U .
[y, =1, cos8, i, =6,l,sn6,
Con lac 2
[z, =z+L,sin, +1,sinb, . Fz, =z+6,L,cos8, +6,l,cos8,
g . .
2 = L,cos, +1,cosb, &, =6,L,sn6, +8,l,sin6,
Dong ndng xac dinh theo cbng thirc
1
T==mv? Trong d6 vi=72+y?
A 1 .
Bong nang cua xe T, = Emoz
T 1 .,
Ham tiéu tan cla xe D, :ECOZ

Dong ning cua con lac 1
L= %ml B+ Glllcoselg +%m1'eflfsin2 0, +%Jléf
Ham tiéu tén cla con lac 1
I
D1 - Eclel
DPong nang cta con lac 2

1 1..
T2 = Emzvg +§J29§

= %mz 2 +6,L,cos6, +6,, cosezg +

%m,_, ,L,sn6, +6,l,5n6,5 +%Jzé§

A A o p 1 .
Ham tiéu tan ctia con l&c 2 D, = 502922
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Dong ning ctia hé con lac nguoc hai bac ty do
1 .,.1 : 1 ..
T=T,+T,+T, :Emoz2 +§ml @+elllcoselg +§m1912|125|n2 0, +

%Jléf + % m, F+6,L, cos, +6,l, cosh, g +

%mz @1ngnel+ezlzs'nezg+%Jze§

Ham tiéu tan clia hé con lac nguoc hai bac ty do

D=D,+D,+D, —lcz 101612+102622
2 2 2

Thé ndng cuia xe V,=0
Thé néng clia con 1ac 1V, =m,gl, cosB,
Thé nang ca con lac 2V, = m,g(L, cos®, +1,cos8,)
Thé nang cla hé con lac nguoc hai bac ty do
V =V, +V, +V, =mygl, cos8, + m,g(L,cos8, +1,cos8,)
Phuwong trinh Lagrange
L=T-V
L :l(mo +m, +m,)z° +1(mllf +m,L2 +J1)Gf +1(m2I§ +JZ)G§ +
2 2 2

(myl, +m,L,) 26, cos6, +m,l,z6, cos6, + m,L,I,cos(6, - 6,)6,0, -
(myl, + m,L,)gcos6, - m,l,gcos6,
Dung phuong phap Lagrange —Euler tim phuwong trinh vi phén
chuyén dong cua hé khi xét dén ma sat gitra xe-thanh trugt va ma sét
tai cac khop

omLO oL oD

otHozH oz Tz

Hm, +m, +m,)z+(my, + m,L,)8, cose, + m,l 0, cosh, +

ACoZz—(myl; + m,L,)62sin®, —m,1,02sin6, =f



oL oL
ot[96, [ 08, 06,

mylZ +m,L2 + Jl)é1 +(myl, +m,L,)ZcosB, +c,0,+
O tm,L,l,cos(6, -8,)0, + m,L,1,03sin(6, - 6,) -

amllﬁ m,L,)gsin6, =0

2000 oL D _
ot 8, 5 08, 08,
Em,l,Zcose, + (m2|§ + Jz) 0, +c,0,+m,Ll,cos(6,-6,)8, -
Em,L,l,sin(8,-6,)6? —m,l gsinB, =0
Dat céc s6 hang nhu sau:
Chy =mg +my +m,;h, =myl; +myl,
s =Myly h, =mylf +m,L7 +J,
5 = MyLylyihg =myl5+3J,
%17 = (mlll + mle)g;hs =m,l,g
Pua hé phuong trinh vé dang
Ch, 7 +h,8, cos6, +h,0, cosh, +c,z—h,02sinB, —h,03sinB, = f
32€086, +hg cos(8; —0,)8, + heb, +c,0,-hssin(6, -0,)67 —hgsin®, =0
Chuyén tiép vé dang cac ma tran:
M (6)8 + N(8,6)6 + H(6) = Rf
Trong do:
O h h, cos6, hscos6, LC
— L
M = th, cosé, h, hs cos(8; —6,) -
Fhscos6, hscos(6, -6,) hg E



%:0 _hz.els.nel —h3928in92 E
N =EO C’.L h5925in(91-92)E
DZ —h5elSin(91—92) C2 E
o O U
H = t-h,sing, =
FhgsinB, £
R=[1 0 0

Chung ta thay day la mot hé phi tuyén. Do d6 dé thiét ké bo
diéu khién v&i muc tiéu 6n dinh cac thdng so trong hé thong trong
mién gid tri can bang, chlng ta tuyén tinh hoa hé voi gia thiét cac
goc 6,,6, du nhd. Khi dé ta c6 dugc:

[&in(6,-6,)=6,-6,
rros(6,-6,) =1

U _ a2
T =65=

Hé phuwong trinh tré thanh
[hyz+h,0, +h36, +cpz=f
22 +h8; +hsB, +¢,6, —h,6, =0
By + By +heB, + ), ~hgh, =0
Céc matran tré thanh:

oh, h, h3g o 0 00 00 O
_ 0 . .

M - th h4 h5D1 N = EO Cl 051 H = %_h7elg
Ahs hs hgfH g0 0 c,f{ H-hgb, B

Trong d6 M la ddi xing va khdng suy bién.
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DPua phuong trinh vi phan chuyén dong clia hé vé dang ma tran
thy h, hyo0Z20 r, 0 oplZU g o O OO
a‘z hy hngel O+ %0 g 0 5%1 E"‘ S‘h791 E= B)g
Fs hs hg E%z% HO 0 ¢ E%z% B-heboH HH
14. KIEM NGHIEM KET QUA MO HINH HOA BANG
MATLAB
>> K&t qua tinh bang phan mém Matlab hoan toan tring khép
vGi két qué tinh bang tay. Vay két qua cla phuong trinh vi phan
chuyén dong clia hé con lac nguoc hai bac 1a dang.

CHUONG 2: LY THUYET BIEU KHIEN TOI UU

2.1 CHAT LUONG TOI bU

2.1.1 Bac diém cua bai toan téi wu

2.1.2. Biéu kién thanh lap bai toan téi wu

2.1.3. T6i wu hod tinh va dong
2.2 XAY DUNG BAI TOAN TOI bU

2.2.1. Téi wu héa khong cé diéu kién rang budc

2.2.2. T6i wu héa voéi cac diéu kién rang budc
2.3 CAC PHUONG PHAP BPIEU KHIEN TOI UU

2.3.1 Phurong phap bién phan co dién Euler_Lagrange

2.3.2 Nhan xét
2.4 PIEU KHIEN TOI WU CAC HE TUYEN TINH VOI
PHIEM HAM DANG TOAN PHUONG

2.4.1 On dinh Lyapunov ddi véi hé théng tuyén tinh

2.4.2 Diéu khién t6i wu hé tuyén tinh v6i chi tiéu chit lwong
dang toan phwong _ Phwong trinh Riccati dbi véi hé lién tuc

2.4.3 Céc buoc gidi bai toan toan phuong tuyén tinh

2.4.4 Nhan xét
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CHUONG 3: THIET KE BO BIEU KHIEN GIU CAN
BANG CON LAC NGUQOC HAI BAC TU DO

3.1. CAC THONG SO MO HiNH CON LAC NGUOC

Tham s Ki hiéu| Giatrif Bon vi
Khoi lvong clia xe Mg 1.037 | kg
Xe -
Hé s6 can nhat gilra xe va thanh truot | ¢ 0.005 i(gmzs
Moment quén tinh J 0.0017| kgm?
Khoi lvgng my 0.088 | kg
con - cizy dai L, (02 |m
lac 1
Chiéu dai tir tam quay dén trong tam | [; 0.102 | m
Hé s6 can nhot tai khdp quay 1 ¢ 3x10° i(gmzs'
Moment quén tinh J, 0.059 | kgm?
Khdi lvgng m, 0.110 | kg
Con —
l5c 2 | Chiéu dai L, 0.4 m
Hé s6 can nhét tai khop quay 1 c, 5x10° i(gmzs'

3.2. THIET KE BO BIEU KHIEN LQR

3.2.1. Bo diéu khién LQR

Hé phwong trinh tuyén tinh mé t4 hé théng luc nay tré thanh:

X(t) = Ax(t) + Bu(t)
(1) = Cx(t) + Du(t)

Trong do




A =

%) -1.2460 -0.0641 -0.0459 0.0031 0.0001[
-16.6718 0.1948
-24.7046 28.3039

B=

théng khong on dinh.

0 0

D0

(D 0

[0 63.8739

OoOoOoono
o O O
(.

09179 ¢

[-3.896 L

50.2071F

@

FHEEIERH

0
0
0

10

0.0149

o O o - O
o
o O O+ O O

1
0
0

O O OO O

O r O O O O

0 0 C
L
1 0 C
0 1 C
C

-0.1598 0.0232 L

0.0618 —0.0393F

o or

0 C
05 ot
o0 oL

0 =0OC
Vs %)[
o0 oC

i C
10 %3[

V6i céac thong s6 clia mot hé thong co céc cuc nhu sau:

(p, =0

tp, =-86345

Hp, =8.4630

o, =4.3544
. =-4.3874

[P = —0.0405

Hé théng c6 2 cwe ndm bén phai mit phang phitc, do d6 hé

Dé kiém tra tinh diéu khién va quan sat dwoc clia hé théng, ta

tinh hang clia ma tran:
rank[B AB A’B A’B A'B A°B[F6
rank[C CA cAa? cad ca? ca¥T =6
Chuing ta thdy hang clia cc ma tran nay déu béang 6, nhu vay
hé thdng chiing ta khao sét diéu khién dugc va quan sat dugc.
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E £ | %(t) = Ax(t) + Bu(t)

X -L
d iLad K-LOR v(1) = Cx(1) + Du(t)

Hinh 3.1-. M6 hinh n dinh hé théng st dung bo diéu khién LQR
Tat ca trang thai clia hé thdng dugc hoi tiép vé qua ma tran do
loi K. X4 lagiatri dat vao bo diéu khién.

X m 0z O Xyq O

% %D O O

2] 00 g

_ GO (6,0 _DoDO
B‘4D 00 o

% % D Op O

0. 0O

D‘s@ 9,5 B0 §

Matran hoi tiép tim duoc:
K =[37.9; -739.1; 1330.7; 91.3; -12.5; 252.1]"
V@i gia tri cua K, hé thong n dinh vai céc cuc:
[P, =-16.1012 + 7.0897i
&, =-16.1012 ~ 7.0897i
Fpb, =-15.5221
o, = -2.5665
s =—2.1551 + 1.9498i
e = —2.1551 — 1.9498i

Céc cuc clia hé thdng khi co bd diéu khién nam bén tréi mét
phang phtrc, do d6 hé théng 1aén dinh.

3.2.2. Dung Matlab va Giai thuat di truyén tim matran hoi
tiép t6i wu cho bg diéu khién LQR
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3.3. THIET KE BO BIEU KHIEN PD

249 —=(O—{D; (9)] G, (9}

T ™

z(s)

=+ .

81,00 —=(F - (———~[C, O 010

LS pu
624 () —=(3— D, (S) Gy(§)——020

Hinh 3.2- M0 hinh 6n dinh hé thong st dung bd diéu khién PD

Tin hiéu diéu khién u dwoc xéac dinh qua biéu thirc sau:
[D;(S) =kpss+kp
2(S) =kpast+kp;
HD3(S) = kpas+kes

Ham truyén clia hé con I&c nguoc hai bac ty do

0.95* - 0.2s® - 79s? — 45+1130
% +0.255° —92.2s* —9.4s> +1395.85% + 565
%2 = 3.95" -0.28% +115.25
0 s° +0.258° - 92.25* — 9,45 +1395.85° + 565
0 0.35% - 0.3s° +115.2
& s® +0.255° —92.25" - 9.4s® +1395.85° + 565

O
151(S) =
O

3.4. THIET KE BO BIEU KHIEN PID

3.4.1. Biéu khién PID

3.4.2. BO diéu khién PID

Mot mo hinh bd diéu khién PID ciing dugc xay dung trong tu
nhw bo diéu khién PD duoc thé hién trén hinh 3.7.
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Zy(5) —1{C,(S) G, (S 1— ()
™ 4R
_ r_
61, ) —=(—{ C,(S) ®LH G,(S) ——o1
kk/’ N
02, ) —=(—{C4(S) ——[G,(8) 826

Hinh 3.7- M6 hinh 6n dinh hé thdng st dung bd diéu khién PID
Tin hiéu diéu khién u dwoc xéac dinh qua biéu thirc sau:
O
(9=
]

% (S = KpaS” +KpsS+K,,
0 ; S

O
0C3(S) =
g

2
KpiS”™ +Kps+Kq

2
KpaS™ +KpaS+K3

Ham truyén ctia hé con lac nguoc hai bac ty do

0.9s* - 0.2s® - 79s? — 45+1130
s® +0.255° - 92.2s* - 9.4s> +1395.85% + 565
@Gz = 3.95" - 0.28° +115.257
0 $? +0.255° —92.25* - 9.4s® +1395.85? + 565
EG?, = 0.3s% - 0.3 +115.22
g s® +0.255° —92.25" - 9.4s® +1395.85° + 565

O
(G519 =
O

V6i bd diéu khién PD, PID thi viéc lya chon nhiéu thdng so
kha la kho khan, chang toi Iva chon céc thdng s theo phwong phéap
sir dung giai thuat di truyén.
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3.5. KET QUA MO PHONG
3.5.1. BO didu khién LQR

K&t qua md phdng hé con lac nguoc hai bac ty do trong thoi

gian 5s

ALY 0 . . [3 0 . . .
i Gz o w1
it E e ]
ansll iy
1 o Y
o e — — i .
' . .
- - | . - |
=T 2 ' -
Moo II B 2 L !
. o l
N ".I e |
L . 1
a3 \" (3 I.'
T T EE T 1 a8 e T T EE T 1 a8
fisl sl
., - <
Vi tri xe Goc conlac 1
a1n 1.
Cind: o lat ) . Wit leas e
i -, 1 -ll
i |
BYILY |; " |
7 a ! S | . |
= ) Lo - —
E o w |
| a5 |
A1
b .II - I'- ;
A=t u
B T IR B TR S O R E ty 1 7] 3 1
=] LKl
e < A ~
Goc con lac 2 Van toc xe
2 ) ;
. WA 100 400 Con B0 — War ke gt s
a- 5 g T —
[ 0
-k LI
o | _ wa
; <1 Fua
= 5
gz | £ ol - _
L) L |
a a ~
—tll o ||
|
ul e,
% ! 2 3 | 5 5 [ 3 7 F)
1= sl

VAan téc con l&c 1

VAan téc con l&c 2
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Luc tac dong 1én xe
3.5.2. Bo diéu khién PD
3.5.3. Bo diéu khién PID
3.6. SO SANH CHAT LUONG CUA CAC BO BIEU KHIEN

o
i -i:!!-l
My Fl “ Fl 4 4 T 1 “ a4
gbc con lac 1
10
2 l [
a
|
ol
N
Bl
2 1 " T 4 5 ] 1 z “ Fl
gbc con l&c 2 van téc xe

(Diéu kién ban dau: z = 0.02 [m], 81=0.087 [rad], 62=-0.087 [rad])
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Céc két qua md phdng cho thdy cac dap (ng clia hé véi cac
thay doi khac nhau cla vi tri clia xe, chiing ta thdy cac bd diéu khién
van cho céc dap (rng t6t, thoi gian xac 1ap ngan

Trong két qua nay, chiing toi xem xét cac yéu cau vé thoi gian
qua do, thoi gian xac 1ap vaténg binh phrong sai s0 dé so sanh. Cac
thong sb nay duoc thé hién trong cac bang B3.1, bang B3.2 va bang
B3.3.

B3.1.Bang so sanh cac dap (*ng ctia vi tri xe

Cac dap (rng clia hé thong | LOR PD PID

Thoi gian qua do 0.3 0.2 0.25
Thoi gian xac 1ap (s) 3 22 2.8
*SSE [m2s] 5.9283 | 0.6753 | 0.7190

B3.2. Bang so sanh cac dap (ng clia goc clia con lac 1
Cac dap (rng ctia hé thong | LOQR PD PID

Thoi gian qua do 0.25 0.28 0.18
Thoi gian x&c 1ap (s) 15 13 12
SSE [m?g] 2.7485 | 4.8682 | 3.1875

B3.3. Bang so sanh cac dap (rng clia goc clia con lac 2

Cac dap (rng ctia hé théng | LQR | PD PID

Thoi gian quéa do 0.35 0.15 0.16
Thoi gian xac 1ap (s) 25 18 1.65
SSE [m29] 0.8627 | 0.3768 | 0.3947

Tl bang trén, ching ta thdy dap (ing clia cac bd diéu khién PD
va PID t6t hon bd LQG. Sai s6 cling nhu thoi gian xac 1ap cla bd
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diéu khién PID t6t hon ca. Nhwng day ciing labd diéu khién khé lva
chon céc thdng s6 nhat.

CHUONG 4 o
THIET KE, CHE TAO MO HINH BIEU KHIEN CAN
BANG CON LAC NGUOQC HAI BAC TU DO

4.1. THIET KE KET CAU CO KHI

Do két cdu khong chiu tai trong 16n nén ta chon vat liéu ché
tao cac gbi do 1a nhdm hop kim, céc chi tiét nay duoc gia cong trén
may tién va may phay thong thwong

Hinh 4.4- G6i d& bén trai va thanh dinh vi
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Hinh 4.9- M6 phong I4p ghép gitra g6i d& bén phai va thanh dinh vi

V6i y twdng co thé thay doi dwoc khoang céch truc gitra hai
puli nham thay d6i strc cang day cap nén ta gan dong co Servo DC
trén mot co cau co thé trugt theo phrong ngang voi gbi d& bén phai
vatrén truc dong co gan puli

Hinh 4.10- GG6i do bén phai va thanh dinh vi

Khi thiét k& hé con lic nguoc hai bac voi y tudng ding
Encorder dé do goc léch, viéc gan Encorder duoc xac dinh nhu sau
« Encorder thit nhat duoc gén cd dinh trén xe (chi tiét 8), truc
clia Encorder gan ctng vai truc quay (chi tiét 9) bang mdi ghép c6
dd déi. Encorder thir nhét do goc léch clia con lac 1
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« Encorder thit hai dugc gan c6 dinh trén con Iac 1, dung truc
clia Encorder thir hai lam khép quay thi hai nén ta cé thé do duoc
goc léch con l&c 2

Hinh 4.13- M& phong 1ap ghép con l&c hai bac tw do 1én xe va
ban trugt

Hinh 4.14- Con |ac hai bac tu do 1&n xe va ban truot
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Coom Tac 2

Encorder 2
Conlac 1

Gdi dir gén Puly va ding co
Serve DC

Encorder 1

Hinh 4.16- Hé con l&c nguoc hai bac ty do
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4.2. THIET KE MACH DIEU KHIEN

4.2.1 Lwa chon ho vi diéu khién dé thiét ké

PIC 30F4012 clia hang Microchip cho muc dich diéu khién béi
[& n6 c6 mot sd wu diém sau:

- T6c do x& ly nhanh 16bit, dung lwvgng Ram Ién thich hop véi
céc ting dung diéu khién mo, LQR, PID...

- Trinh bién dich la ngbn nglt C thdng dung va gan gii véi
ngdn nglr matlab mo phéng nén thich hop khi chuyén doi.

- Day la chip chuyén dung dé diéu khién dong co.

- Mach nap cd thé tu 1ap rap dé dang voi chi phi thdp vaho tro
két n6i USB

- Microchip cung cip day du cac thong s6 k¥ thuat clia cac
dong PIC

- S8 lugng ngat i ly nhiéu.

- Dung lvgng SRAM: 512 Bytes

- Sau kénh chuyén déi A/D 10-12 bit nhanh va chinh xac

- H6 tro Quandrature Encoder Interface

23 [ PWMPHRED
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21 [ PWVIBHRES
20 [7 Vo
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EMUCTSOSOOT 10K/ 1 AR

ven 13
EMUDZCCRIC2NTZADT [] 1

Hinh 4.17- So d6 chan dsPIC 4012
- Ngoai ra, mft kha nang dang tin cay cao cla bd nhé Flash cd
kha nang lwu trlr di* liéu trén 40 nam, vGi kha nang ghi va xda Ién
dén 1 triéu lan, kha nang chiu dyng nhiét do cao (85 do C).
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Sk dung trinh bién dich CCS dé nap chuong trinh cho
dsPIC4012
4.2.2 Thiét ké mach diéu khién

So d6 nguyén ly va mach in cla mach driver diéu khién
dong co Servo DC 24V duoc thiét ké trén phan mém OrCAD

O xO

Hinh 4.19- So d6 nguyén ly mach driver digu khién Bong co

Hinh 4.20- So d6 mach in driver diéu khién Dong co
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Hinh 4.21- Driver diéu khién Bong co

4.3. LAP TRINH PIEU KHIEN CON LAC NGUOC HAI BAC
TU DO

KET LUAN VA KIEN NGHI

1. KET QUA NGHIEN CUU CUA BE TAI

Muc tiéu clia cac hé thong diéu khién la ngay cang nang cao
chat lvong céc hé thong diéu khién ty dong. Trén thuc té co rat nhiéu
déi twong can diéu khién nhung khong cé du cac tham so can thiét.
Vi vay, viéc thiét ké cac bd diéu khién dua trén ly thuyét kinh dién
gap réat nhiéu khé khan. Chinh vi ly do nay doi héi ching ta phai ng
dung céc ly thuyét diéu khién hién dai vao trong thyc té. Luan van
nay chl trong nghién ctru xay dwng hé diéu khién toi vu cho hé con
l4c nguoc hai bac tv do dva trén nén tang phuong phap bién phan
Euler_Largrange.

D@ tai da thuc hién viéc lwa chon mé hinh con lac ngwoc hai
bac tw do, trén co s& do, thiét Iap thanh cong phuong trinh vi phan
chuyén doéng clia hé va mo6 phong hé trén Matlab cho chat lvgng dap
(rng hé thdng t6t.
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be tai cling da thyc hién thanh cdng viéc dua ra mé hinh toan
hoc cho viéc digu khién can bang con l&c nguwoc hai bac ty do bang
céch s dung phuong phéap diéu khién t6i wu tuyén tinh dang toan
phuong (LQR) cho ddi twong diéu khién la dong co Servo DC.

V@i két qua dat duoc, co thé (rng dung dé tai vao viéc tinh toan
cho robot nguoi di chuyén bang hai chan nhw ngudi hodc cac méy sit
dung dong co servo. Céac két qua dat dwoc cla dé tai, cd thé (ng
dung vao viéc giang day veé ly thuyét diéu khién hién dai va cdc mon
hoc vé ty dong hoa, diéu khién... Bén canh dé, c6 thé &p dung
phuong phap diéu khién nay dé ap dung diéu khién dong co theo vi
tri mong mudn, tir d6 cé thé (ring dung vao trong thuc té cho cac hé
thong yéu cau do chinh xéc cao.

2. HUONG PHAT TRIEN CUA BE TAI

De tai da giai quyét dugc van dé vé diéu khién can bang con
l4c nguoc hai bac tw do. Tuy nhién, do thoi gian han ché, van chua
thuc hién hoan chinh. Tuy nhién, véi tién dé nghién clru nay, chi can
cai thién vé dong co va phan cirng mach diéu khién, cu thé lathiét bi
doc tin hiéu nhigu Encorder cuing IGc laco thé dp dung dé ché tao mo
hinh thyc hanh cho céc triedng dai hoc.

Viéc thiét ké diéu khién chi mgi tinh toan thiét ké véi nguyén
ly diéu khién tuyén tinh, chwa so sanh két qua véi cac phuong phap
diéu khién hién dai khac nhv Fuzzy, diéu khién bén ving,
Adaptive...Vi vay hwdng phét trién cla dé tai la diéu khién hé con
l4c nguoc hai bac hodc nhiéu bac hon bang cac phuong phéap diéu
khién cho hé phi tuyén nhu: Fuzzy, diéu khién bén virng, Adaptive...



