Mon hoc
LY THUYET DIEU KHIEN NANG CAO

Giang vién: PGS. TS. Huynh Thai Hoang
Bo mén Diéu Khién Tw Pdng
Khoa Dién — Dién Tw
Pai hoc Bach Khoa TP.HCM
Email: hthoang@hcmut.edu.vn
Homepage: http://Iwww4.hcmut.edu.vn/~hthoang/

19 January 2015 © H. T. Hoang - HCMUT




Chuong 6

MOT SO VI DU THIET KE HE THONG
PIEU KHIEN NANG CAO
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Noi dung chuwong 6
* Doi tuong diéu khién: hé tay may va hé nang bi trong tir truong
* Thiét ké bo diéu khién hoi tiép tuyén tinh hoa
A H¢ tay may

A H¢ nang bi trong tu truong
* Thiét ké bo diéu khién truot
A H¢ tay may
A H¢ nang bi trong tu truong
* Thiét ké bd diéu khién LQR - LQG
A H¢ nang bi trong tu truong
* Thiét ké bo dieu khién thich nghi
A H¢ tay may
* Thiét ké bo diéu khién bén viing
A H¢ tay may
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CAC POI TUONG PIEU KHIEN
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He tay may mot bac tu do

u(f) 1a mo-men diéu khién [N.m] (tin hiéu vao)

Af) la goc quay cua tay may [rad] (tin hi¢u ra)

i(¢) la dong dién qua cudn day [A]

M =1 kg 1a khoi luong cia tay may (phan quay)

J=0.05 kg.m? 1a mé-men quan tinh cua tay may

l.=0.15 [m] 1a khoang cach tir tryc quay dén
trong tam khép quay

[ = 0.4 [m] 1a chiéu dai tay may

m = 0.1 [kg] 1a khoi luong vat ning can gap

2 =9.8 m/s? 1 gia toc trong trudng

* Phuong trinh vi phan mo ta dac tinh dong hoc hé tay may:

s B : _(ml+MlC) . 1
OO == oy YO Gy & G

* Yéu cau: Biéu khién goc quay cua tay may bam theo tin hiéu dat

u(t)
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He tay may mot bac tu do

x Dit bi€n trang th4i:

* PTTT: {
trong do:
_xz(t)
f(x,u): _(ml+MlC2)g sinxl(t)— :
(J+ml") (J+ml)

h(x(1),u(t)) = x,(2)

19 January 2015
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x (1) =0(?)
X, (1) = (9(t)

x(2) = f(x(2),u(?))
y(8) = h(x(1),u(?))

Ot

(t)




H¢ nang bi trong tuwr trweong

HE nang b1 trong tu truong u(?) 14 dién ap cap cho cudn day [V]

+ (tin hi¢u vao)
R, L u([) - . r eA . ’ ‘A

— . - y(¢) 1a v1 tri vién bi [m] (tin hiéu ra)

() i(?) i(?) la dong dién qua cudn day [A]

0.4m Q@ % d-0.03m M=10.01 k% 1?1 k.hmﬂluzo’ng vién ‘bl
M 2 =9.8 m/s* 1a gia toc trong truong

R =30 Q la dién tré cudn day
Y L =0.1 H la dién cam cudn day

* PT vi phan mo ta dic tinh dong hoc hé nang bi trong tur trrong:

LD e PO
I »(t)
LD L iy = u(e)

. dt

* Yéu cau: Diéu khién vi tri vién bi treo lo lirg trong tir trudng bam
theo tin hi€u dat
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H¢ nang bi trong tuwr trweong

P a: o * Dit bién trang thai:
, { . .
- ¢ x,(1) = (), %, () = (1), x,(£) = i(¢)

t i(7)
0.4m "0 @ %4-0.03m * Phuong trinh trang thai

Y {x(t)=f(x(t),u(t))

: y(t) = h(x(1),u(?))
trong do: X, (1) i
_%
feeuy =% p,
— % X, + %u(t)

h(x(1),u(?)) = x,(2)
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THIET KE BO PIEU KHIEN
HOI TIEP TUYEN TINH HOA
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Piéu khién hoi tiép tuyén tinh héa hé tay may

* Dit cac bién trang thai 1a x, =6;x,=6 ,tinhiéurala y=60=x,
* Pao ham cua tin hi€u ra
Y =X
= Y=X =X,
L [+ Ml : B 1
= y:xzz—(m 2C)gsm(xl)— —X, + —u
(J+ml”) (J+ml”) (J+ml")
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Pieu khién hoi tiép tuyén tinh héa hé tay may

=  y=a(x)+b(x)u (1)
)  (mi+Ml) . B o
Vo el ==S g py s m e e M=

* Biéu thitc bo diéu khién hoi tiép tuyén tinh hoa

1
= % (—a(x)+v) (2)
Thay (2) vao (1), ta duoc hé tuyén tinh:
y=v 3)
* Biéu thirc bo diéu khién bam tuyén tinh
v=y,+(ke+k,e) (4)

vOol e=y,—y
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Pieu khién hoi tiép tuyén tinh héa hé tay may

* Tinh thong so bo diéu khién bam
Thay (4) vao (3), ta dugc dac tinh dong hoc sai SO:
=y, t(ke+k,e)

— e+ke+k,e=0

Phuong trinh dic trung dong hoc sai so:

s’ +ks+k,=0 (5)
Phuong trinh dac trung dong hoc sai sO mong muon:

57 +60s+900=0 (6)
Can bang (5) va (6), ta duoc:

k, =60
k, =900

19 January 2015 © H. T. Hoang - DPHBK TPHCM 12




Pieu khién hoi tiép tuyén tinh héa hé tay may

E! Feedbackl inearization_Roboti1Llink

File Edit Miew Simulakion  Format  Tools  Help

4 |Momal || i &

D ed&E % =@

BE T ®

—=

Robot arm
1 link

=

Fet 1
den(s) -
Lowpass u
Filter Tracking — X
Control Feedback
Linearization
Ready

125%:

odes

M6 phong hé thong diéu khién

hoi tiép tuyén tinh hoa hé tay may 1 bac tu do
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Pieu khién hoi tiép tuyén tinh hoa hé tay may

E) Feedbackl inearization_Robot1Linkf/Feedback Linearization |Z||E| [Z|
File Edit Mjew Simolation  Format  Tools  Help
O = -3 & B =2 » |Nomal -l gk o e
D, >+
—P X
I""II —
—>p - >
Ll
a(x)
flu)
X
b
fiu)
Ready 156%: odeS

Mo phong khoi hoi tiép tuyen tinh hoa hé tay may 1 bac tu do
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Pieu khién hoi tiép tuyén tinh hoa hé tay may

5] FeedbackLinearizatio n_Robot1LinkfTracking Control

File Edit Wiew Simulation Format Tools  Help

O =z & b= [Nomal RAIN=-R - BE T ®

— | duddt ] dusdt —e

Saturation

—»% 2 »> S
y L ¥
{2} dufdt — L A

¥

Saturation

Ready 125%: ades

Mo phong khoi dicu khién bam
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Pieu khién hoi tiép tuyén tinh héa hé tay may

u(t)

Két qua mo phong cho thay tay may bam tot theo tin hiéu dit trong
mién lam viéc rong khi robot gap vat nang dung gia tr1 thiet ké
(0.1kg). Bo di€u khién PID khong thé dat dugc chat luong nay
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Pieu khién hoi tiép tuyén tinh héa hé tay may

2.5

2

1.5

y(t)

1
0.5

20

10

0

u()

-10

-20 i |
0 2 4 6 8 10 12

Khi robot gap vat ning cé gia tri 1on gap 5 lan gia tri thiét ké

(0.5kg), canh tay robot khong con bam tot theo tin hiéu dit.
— B0 dieu khién hoi ti€p tuyén tinh hoa nhay véi1 sal sO mo hinh
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Pieu khién hoi tiép tuyén tinh héa hé nang bi trong tir truong

* Dit bién trang thai:

‘ 0 1) — Phuong trinh trang thai:
0.4m @ % d=0.03m C X, =X,
M 2
X, =g— 3
4 < ? Mxl
. R 1
5= —zx3 +zu(t)

x Léy dao ham tin hiéu ra, ta duoc
() =x,(2) = x,(¢)
2

() = %, (1) = g -2

Mxl ) R 1 ,
=2, = xy +—u(?) |x, +
_2x3x3x1 +X§x1 - x3 L x3 L u( ) xl x3x2

e _
) Mx; Mx;
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X, (1) = y(0), %, (1) = y(2), %, (1) = i(?)
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Pieu khién hoi tiép tuyén tinh héa hé nang bi trong tir truong

= y=a(x)+b(x).u

2
2
Vi a(x)=3ERaTLN) b(x) = -2
MLx; MLx,
* Viét biéu thuc bd diéu khién hdi tiép tuyén tinh hoa
1
=——(= +
; (x)( a(x)+v)

Thay (2) vao (1), ta dugc hé tuyén tinh:
y=v
* Viét biéu thic bd dicu khién bam tuyén tinh
v=y,+(ke+k,e+ke)

VOl e=y,—y
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(1)

(2)

(3)

(4)
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Pieu khién hoi tiép tuyén tinh héa hé nang bi trong tir truong

* Tinh thong s6 bo dicu khién bam
Thay (4) vao (3), ta dugc dic tinh dong hoc sai so:
y=y,+(ke+k,e+k.e)
— e+ke+k,e+tke=0
Phuong trinh dic trung dong hoc sai s0:
s> +ks®+k,s+k, =0 (5)
Chon cac thong s6 ctia bo diéu khién bam sao cho ca 3 nghiém
cua phuong trinh dac trung cua h¢ kin la —20:
(s+20)’ =0
— 5> +60s” +1200s +8000 =0 (6)

Can bang (5) va (6), ta duoc:
k, =60, k, =1200,k, = 8000
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TK BPK hai tiép tuyén tinh héa hé nang bi trong tir truong

* Thiét ké bo loc tin hiéu vao

Chon bo loc thong thap bac 3 dé tin hiéu y (¢) kha vi bi chan dén dao

ham bac 3. Ham truyén cua bo loc la:

1
(0.1s +1)°

Gp(s5)=
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TK BPK hai tiép tuyén tinh héa hé nang bi trong tir truong

L] Feedbackl inearization_Magneticl eviation

File Edit Wiew Simulation Format Tools  Help

O =& » |Nomal | & B E o

oooo . 1 =

oo

_ 11],[0.1 v A:I —
Set F‘Dlnt LﬂWllﬂﬁ u
Filter Tracking | X
0.2 Control _Feed_hac_k Magnetic Leviation
Linearization
Ready 125%: odes

Mo phong HTDK hoi tiép tuyén tinh hoa hé nang bi trong tir trudong
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TK BPK hai tiép tuyén tinh héa hé nang bi trong tir truong

= Feedbackl inearization_Magneticleviation/Feedback Linearization |Z||E| E'
File Edit Mjew Simulation Format  Tools  Help
0 =S b= |Nomal Rl BE T ®
D ool
X
Y — | s »(D
u
C 1)
* a(x)
— | f(u)
b(x)
Ready 125% odes

M6 phong khoi tinh luat diéu khién hoi tiép tuyén tinh hoa
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TK BPK hai tiép tuyén tinh héa hé nang bi trong tir truong

=] Feedbackl inearizatio n_MagneticLeviationfTracking Control

File Edit Wjew Simulabion Format  Tools  Help

O =& & L b = |Nomal IR BE T

pduld duld duld >

L
yd e
—+ v
D duldt— > >|9—
y
dul/dt—» >I>—
Ready 125%: odes

Mo phong khoi dicu khién bam
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Pieu khién hoi tiép tuyén tinh héa hé nang bi trong tir truong

8,
67777777\777777T7777777777777777777 777777%’ 77777777777777777777777777 -
sS4 f SRR WSS S J( ffffffffffffff f
S | |
2y b -
0\ | | | | | ; | | | |
0 2 4 6 8 10 12 14 16 18 20

Két qua mé phong diéu khién hoi tiép tuyén tinh hoa,
v1 tri vién b1 bam rat tot theo tin hi¢u chuan la xung vudng
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Pieu khién hoi tiép tuyén tinh héa hé nang bi trong tir truong

Két qua mé phong diéu khién hoi tiép tuyén tinh hoa,
v1 tri vién b1 bam rat tot theo tin hiéu chuan 1a tin hi€u hinh sin
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THIET KE BO PIEU KHIEN TRUQT
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Piéu khién hoi tiép tuyén tinh héa hé tay may

* Dit cac bién trang thai 1a x, =6;x,=6 ,tinhiéurala y=60=x,
* Pao ham cua tin hi€u ra
Y =X
= V=X =X,
. [+ Ml . B 1
= y:xzz—(m 2C)gsm(xl)— —X, + —u
(J+ml”) (J+ml”) (J+ml")
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Pieu khién trwot hé tay may

= J=a(x)+b(x)u (1)
o __(ml+Ml ) B 1
vol a(x) = J+ml ) sin(x, ) J +mlz)x2 (x)_J+m12

* Bicu thic mdt trugt: o =é+ke
VOl e=y,—Yy
Da thuc dac trung cua mat truot: s+k, =0
Chon cyc cua mat truot ta1 —50, suy ra: &, =50

* Biéu thirc bo diéu khién truot

b( ) [— a(x)+y,+ke+ Ksat(a)]

Chon: K =100
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Pieu khién trwot hé tay may

* Thiét ké bo loc tin hiéu vao

Chon bd loc thong thap bac 2 dé tin hiéu vy (#) kha vi1 b1 chan dén dao

ham bac 2. Ham truyén ciia bo loc la:

1
(0.1s +1)2

Gp(s)=
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Pieu khién trwot hé tay may

= SlidingControl_Robot1Llink

File Edit Yiew Simulation Format Tools  Help

O =z S i » |Narmal | & - &
1
I o —=F

den(s) " o

Lowpass —] %
Filter L

Sliding Control Robot arm
1link
Ready 125%: ode5

M6 phong hé thong diéu khién truot

19 January 2015
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Pieu khién trwot hé tay may

[=] SlidingControl_Robot1Link/Sliding Control M=
File Edit Wiew Simulation Format  Tools  Help
O =ES e 4 Marmal - || g & BE

hdufdt—hduld}
Saturatio _"\_I_.
f(u
(D——»f; »lduld ) —»-o

vd = Sliding — *
Surface ]
Sign
y K
GO—1—»flu)
X
a(x) flu) —»(1)
Sliding "
> control
flu) signal
b(x)
Ready 125%: odes

Mo phong khoi diéu khién truot
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Pieu khién trwot hé tay may

u(t)
o

-20

* Tin hiéu ra cta tay may bam theo tin hiéu dat rat tot khi tay may gap
vat dang khoi luong thiét ké, hién tuong chattering khong xay ra do
ham sat() dugc dung thay ham sign()
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Pieu khién trwot hé tay may

_30 | | i | | |

0 2 4 6 8 10 12

* Khi khdi luong robot gap vat niang co khoi luong gap 5 1an khoi luong
thiét ké (=0.5kg) chat lugng diéu khi€én gan nhu khong bi anh hudng.
= B0 diéu khién truot c6 tinh bén viing
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Pieu khién trwot hé nang bi trong tir treong

* Dit bién trang thai:

— Phuong trinh trang thai:
0.4m @ % d=0.03m C X, =X,

M 2

X, =g-— e

< Mx,

. X, =——X, +zu(t)

x Léy dao ham tin hiéu ra, ta duoc
() =x,(2) = x,(¢)
2

() = %, (1) = g -2

Mxl ) R 1 ,
=2, = xy +—u(?) |x, +
_2x3x3x1 +X§x1 - x3 L x3 L u( ) xl x3x2

) _
Y Mx;] Mx;}

19 January 2015 © H. T. Hoang - DPHBK TPHCM

X, (1) = y(0),%,(t) = y(2), %, (1) = i(?)
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Pieu khién trwot hé nang bi trong tir treong

= y=a(x)+b(x).u (1)
2
.. x; (2Rx, + Lx,) o 2x
vO1 a(x) = b(x)=—
() MLx} MLx,
* Biéu thirc mit truot oc=é+ke+ke

VOl e=y,—y
Da thic dic trung ctia mat trugt: s° +ks+k, =0

Chon cap cuc cua da thue dac trung 1a —10, -10 = k&, =20,k, =100
* Viét biéu thirc bo diéu khién trugt

b( )[—a(x)+yd +ke+k e+K51gn(0')]

Chon: K =50
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Pieu khién trwot hé nang bi trong tir treong

* Thiét ké bo loc tin hiéu vao

Chon bo loc thong thap bac 3 dé tin hiéu y (¢) kha vi bi chan dén dao

ham bac 3. Ham truyén cua bo loc la:

1
(0.1s +1)°

Gp(s)=
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Pieu khién trwot hé nang bi trong tir treong

] SlidingControl_Magneticleviation

File Edit %iew Simulation Format Tools  Help
O E=ES B 2 2 |Namal | i =W &
ooon 1
0o . yd
11].[0.1
" — |V
Set Point Lowpass o x
Filter Lk
0 sliding Control Magnetic Leviation
Ready 125%: ode5

Mo phong hé thong diéu khién trugt hé nang vat trong tlr trudng
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Pieu khién trwot hé nang bi trong tir treong

=1 Slidi ngControl_Magneticl eviation/Sliding Control |Z| |E|r5__(|

File Edit Miew Simulakbion Format Tools  Help

O =zE&

B v [ 2 Marrnal - @ H '_F @'

{11/t cl L]l tF—eled L1 It

Saturation
pLduld > j—b f(u) _N_L.—I-G

Sliding _ —
Surface ]
(3} = f{u)
X a(x)
f(u)
Sliding
control
! Fu) signal
b(x)
Ready 125%: odes

Mo phong khoi diéu khién truot
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Pieu khién trwot hé nang bi trong tir treong

Két qua mo phong khi tin hiéu chuan 1a xung vudng

0.4,
03— —————— -
02 b |
0.1- | ‘ ‘ e eeaes yd(t) _
[ 1 | | — y(t)
0 ‘ | ‘ : ‘ ! -
8

* Vi tri vién bi bam theo tin hiéu chuan y (7) rat tot
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Pieu khién trwot hé nang bi trong tir treong

Két qua mé phong khi tin hiéu chuan 1a xung vuong

| | | | ; | | | |
23.52 23.54 23.56 23.58 23.6 23.62 23.64 23.66 23.68 23.7

* Khuyét diém cta bo diéu khién truot 13 hién tuong “chattering” (= tin
hi€u diéu khién dao dong vd1 tan so cao).
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Pieu khién trwot hé nang bi trong tir treong

Két qua mé phong khi tin hiéu chuan 1a xung vuong
0.4,

* Khi thay thé ham sign() bang ham sat(), hién tuong chattering bi loai
bo hoan toan, trong khi d6 tinh bén virng va chat luong di€u khién cua
h¢ thong di€u khién truot van dam bao
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Pieu khién trwot hé nang bi trong tir treong

Két qua mé phong khi tin hiéu chuan hinh sin

0.4

0.3

0 5 10 15 20 25 30 35 40

* Vi tri vién bi bam theo tin hiéu chuan y (¢) rat tot, khong co6 hién
tuong chattering khi str dung ham sat() thay thé ham sign()
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THIET KE BO PIEU KHIEN TOI UU
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H¢ nang bi trong tuwr trweong

P a: o * Dit bién trang thai:
, { . .
- ¢ x,(1) = (), %, () = (1), x,(£) = i(¢)

t i(7)
0.4m "0 @ %4-0.03m * Phuong trinh trang thai

Y {x(t)=f(x(t),u(t))

: y(t) = h(x(1),u(?))
trong do: X, (1) i
_%
feeuy =% a,
— % X, + %u(t)

h(x(1),u(?)) = x,(2)
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PTTT tuyén tinh hé nang bi trong tir trwong

* Diém ding twong ung véi y =X, =0.2

f(x,u)=

* Phuong trinh trang thai tuyén tinh {

0

1

0

0
0
1

L

(X, =0.2
X, =0
X, =0.1401

@ =4.2010

X(7) = A%(¢) + Bu(?))
y(1)=Cx(1)

c=[1 0 0]

19 January 2015
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PTTT tuyén tinh hé nang bi trong tir truwong (tt)

* Thay gia tri cu thé thong so6 hé thong, ta dugc

0 1 0 0
A=[49.05 0 -14007| B=|0 c=[1 0 0
0 0 -300 10
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TK b§ diéu khién LQR cho hé néang bi trong tir treong

* Gia thiét:
> Dic tinh dong ctia hé nang bi trong tir truong ¢ thé dugc mo ta
boi hé PTTT tuyén tinh. Bai toan diéu khién gitr vi tri vién vi 6n
dinh quanh diém can bang thoa man diéu kién nay.
> Heé thong phan hoi trang thai day du, nghia 1a c6 thé do dugc 3
bién trang thai (vi tri bi, vdn toc bi, cwong dé dong dién)

> Khong c6 nhiéu tic ddng vao hé thong.

* Thiét ké dung Matlab:
> >>K =Iqr(A,B,Q,R)
> Tuy theo do 16n twong d6i gitra trong s6 @ va R ma hé thong co
dap tng quéa d6 va ning luong tiéu ton khac nhau.
> Muodn trang thai dap (g nhanh tang thanh phan Q tuong ing
> Muodn giam ning luong ting R
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M4 phéng diéu khién LQR hé néng bi trong tir treong

X n ) H LQR_Magneticleviation |Z| |E| [5__<|
* TI'OIlg SO dO mo phOIlg File Edit “ew Simulation Format Tools  Help

& hinh bén can luu y D Nomal ]| g4 &
bd diéu khién LQR
duoc thiét ké dua trén
mo hinh tuyén tinh.

* Quan h¢ gitra cac tin
hi€u vao ra cua mo Magnetic Leviation
hinh tuyén tinh va d6i
tuwong phi tuyén nhu e
sau:

{%(r) =x(1)-X

u(t)y=u(t)—u
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Két qua mo phéng diéu khién LQR néng bi trong tir truong

10 0 0] . ;
O=10 1 0 020

0 0 1 - ;
R 1 OO 0.5 1 1.‘5 2 2.5 3
— 0.5

K-[-22.009 ~32671.504] & of T

-0.5
0

0.2 \ \ ‘ :
— 0.1 // 77777777777777777777777777
0 1
0 0.5 1 1.5 2 2.5 3
6 \

Vién bi duoc diéu khién vé ;
diém lam viéc tinhy = 0.2 e
tir vi tri dau y, = 0.1 0

Time [s]
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Két qua mo phéng diéu khién LQR néng bi trong tir truong

10 0 0 04 | ;
Oo=10 1 0 >\0_2-\
0O 0 1
R_l_ ) OZO 0.5 1 1.‘5 2 2.5 3

K=[-22.000 -3.2671.504] = °\__—

-0.5
0

0.4 ;

- 0.2 Kﬂ,,,,”,””,”,””i, ffffffffffffffffffffffffff
0 1

0 0.5 1 1.5 2 2.5 3
8 :

Vién b1 dugc diéu khién vé | |

2 1 A1 — N e enneee
diem lam viéc tinhy = 0.2 \ | |
tur vi tri dau y, = 0.3 *0 05 1 15 2 25 3

Time [s]
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Thiét ké b diéu khién LQG hé néang bi trong tir truong

* Gia thiét:
> Heé thong hoat dong trong mién tuyén tinh
» (Gia su chi do vi tri vién bi, khong do dugc van tbc vién bi va
cuong do dong dién.
> Co nhiéu tdc dong vao hé théng. Nhiéu do vi tri vién bi ¢o
phuong sai 1a 0.0001
= Dung loc Kalman dé udc luwong trang thai va loc nhiéu
* Thiét ké dung Matlab:
> >>K =Iqr(A,B,Q,R)
> >>L=1qe(A,G,C,QN,RN) %G 1a ma tran don vi
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Thiét ké b diéu khién LQG

* Bo diéu khién LQR

10

10 0
0=/0 1
0 0

_—0 O

R =1

* B0O loc Kalman

0, =0.0000017
R, =0.0001

S

S K=[-22.009 —3.267 1.504]
(14.0075 |
— L =198.1001
0

(Do ta gia str khong c6 nhiéu hé thong nén chon Q, rat bé. Hai thanh
phan ctia R, chinh 1a phuwong sai cua nhiéu do ludng)
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M phéng diéu khién LQG hé nang bi trong tir truong

] LOG, MagneticlLeviation_Noise |z| |E| [z|
File Edit “iew Simulation Format Tools  Help
O =zEdS B 2 » |Narmal | i =W &
P
P
% >
-
Magnetic Leviation
-C-
u_bar
- L
X P X
" — X_dot 1 X y*
| U ++ F E -C
B c C*x_bar
A -
@4
LOR
Ready 125%: ode5
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Két qua mo phéng diéu khién LQG ning bi trong tir treong

B0 loc Kalman udc
luong trang thai va loc L
nhiéu, nho vay hé thong
diéu khién LQG van giit -
dugc vi tri vién bi quanh S S T
diém l1am viéc mac du | |
khong do dugc van tbc - ‘ |
vién bi va cuong do N S

dong dién
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BO PIEU KHIEN THICH NGHI
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THIET KE

© H. T. Hoang - HCMUT

56




Pieu khién thich nghi hé tay may theo mé hinh chuan

* Tu mo hinh toan cua hé tay may, c6 thé dé
dang rat ra dugc ham truyén tuyén tinh
cua h¢ tay may quanh di€m lam viéc tinh
cO dang:

K

p2+ap+b

G(s) =

Trong d6 K, a, va b 1a cac hang s6 chua biét, phu thudc vao thong
sO vat ly cua hé tay may va diém lam vi€c tinh.

Yéu cau: Thiét ké hé thong diéu khién thich nghi sao cho dap tng
cua h¢ thong bam theo mo hinh chuan:

Yu(l) = u, (1)

p +4p+4
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Pieu khién thich nghi hé tay may theo mé hinh chuan

* Budc 1: Phan tich B dudi1dang B=B"B~ = {g i;{
* Budc 2: Kiém tra md hinh chuan c6 théa man d.kién ton tai 16i g1a1:
B =B B = B =4/K
bic(4,)—bac(B, ) 2 bic(4) ~ bic(B)
2 0 2 0
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Pieu khién thich nghi hé tay may theo mé hinh chuan

* Budc 3: Chon bac cua A, :
bac(4,)=2bac(4)—bac(4,)—-bac(B)-1 =4-2-0-1=1
= Chon 4, =p+1
* Budc4: ChonbaccuaR, 7, S:
bac(R)=bac(4,)+bac(4, )—bac(A)+bac(B")=1+2-2+0=1
bac(T)=bac(4,)+bac(B)=1+0=1

bac(S) =min{bac(R),[blc(4,)+bac(4,)—bac(B)]}
=min{l,[1+2-0]} =1

— Luét diéu khién :  Ru(t) = Tu_(t) - Sy(?)
* Khong mat tinh tong quét, chon: r, =1

* Vector thong sb can cap nhat la: g = [Iq,to,tl,So,Sl]T
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Pieu khién thich nghi hé tay may theo mé hinh chuan

u(?)

Yl

19 January 2015
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Pieu khién thich nghi hé tay may theo mé hinh chuan

* Budc 5: Viét cu thé luat MIT gan dung cap nhat timg thong so:

%2—78 > P u,
dt (p"+4p+4)
dt, 1

— =—ye| — u,
dt (p"+4p+4)

ds
=y —L—)
dt p - +4p+4

AT
dt ! p2—|—4p—|—4y
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Pieu khién thich nghi hé tay may theo mé hinh chuan

=1 MRAS_Robot1Link

File Edit Miew Simulation Format  Tools  Help

= = - e » |Narmal | 2 =W o
Reference
Model MIT Law
*
) | ::I—» -
_Q)-‘J

O—a— -C Scope
oo
uc s

PRS=r——— obot arm
R'u=T"ue-8%y 1 link
Ready 125% odes
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