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MQT PHUONG PHAP NANG CAO CHAT LUQNG
HE PIEU KHI EN TAY MAY 3 THANH N Ol

Lai Khic L&i (Truwong PH Ky thuit Cong nghép —PH Thai Nguyén)

1. Mé& dau

Hé diéu khién chuyn dong nhéu truc duoc st dung trong nhiu finh wre nhr cac may @t got
kim loai CNC, may can thép hay cac chnytong aia robot, ..Dic diém chung nfit coa cac B nay la
ddng thdi c6 nhiu chuyn dong va cac chudn dong dé cac taadong xuyén chéo nhaén nhau. Mdn
nang cao cit luong ke chuyén dong nhéu tryc thi viéc dau tién plai c6 bn phap kic phuc nhinganh
huong xuyén chédé. Cac b diéu khién PID kinhdién khong tié thire hién duoc didu ndy ma an phii
c6 céc b diéu khién thich nghi da trén o s Iy thuyét diéu khién hién dai. Trong bai bao nay, tacigié
xuat mot phrong phéap dungddiéu khién thich nghi niy theo mé hinh éu dé diéu khién chugn dong
céc kigp aia tay may 3 thanhbhnhim nang cao ¢ lugng aia k¢ thdng. Céc kt qua md pteng cho
thdy tinhuu viét va tinh ki thi caa phrong phép.

2. M0 ta toan hec hé diéu diéu khién tay may 3 thanh [3]:

Xét tay may cd®dd dong hoc nhr hinh 1. H ¢6 3
thanh 1i: Thanh | quay quanhut Z, = Z; (coi la kibitru 7, =2y
tron cé ban kinh R, Kihluong m); thanh Il c6 chiu dai b,
khdi lugng my, tham gia hai chép dong: Chugn dong . A
quay theo quanhut Z, va chugn dong quay tong doi 1%
quanh tnc Zy ; thanh 1l ¢6 chiu dai b, khoi lugng n, tham Z2
gia cac chu@n dong: Chugn 'dong quay theo quanhutr Zs
va hop chuyen dong trong déi hay con @i 1a chuyn dong
song plng trongddi quanh tac Zova Z.

Chon h toadd goc dé biéu dién h¢ PKCD nhiéu
truc nhr trén hinh 1. ”toadd XoY oZo dugc gan @ dinh Wi
nén méng, K toadd X,Y1Z; duoc gin Wi tAm dia chugn
dong quay kidp I(¢,) vai truc quay la £ trung \bi truc 2o,
hé toa do XoY2Z, dugc gin Gi chuyén dong quay kidp
li( ¢,) Vi truc quay la :tic Z, hé toadd XaYsZzdugc gin
véi tam dia chuyn dong quay kip Il (@,) véi truc Z.

i Xo =X,
Hinh 1: $ do déng hoc tay may 3 thanh

Hé phuong trinh Lagrange 2 ma tac chugn dong la:

M11¢1+M 12qj 2+M 1:5])' 3+N llq) q.) 2+N 11@ q é-N 1% ¢2 ?H 1q.)22-EH l@.32 __BQ 1
M 21451 +M 2245 2+ M 2@ 3+ N 219 @ 3+ N 21@ (E Zj;-H 2?12 J-.'-H Zq>22 -lZ-H ﬂ&}z -'E'ZG :ZQ
M31¢1+M 3245 2+M 3@ 3+N 319 @ 3+H 31(9 q ?H311¢§.+H31£>22+H 31@23+G SZQ 3

Trongd0:wi,, = A + (B +E)cos’ ¢, + 2 Ccosb, -0, ) Dcos, cod(s-¢,
1 1
12=(§B+E)cosz¢2+§Ccos(>3—¢2)— Dcod, cod(z— 0,
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M13:%CCOS(¢3_¢2)COSI>3_ D% cosi{,+¢ }g co®(;—¢ , ) Ecds;

My = (B +E)cos ¢+ Cood §,-¢, ;- Deosl(s—¢ , o,

MZZZ(%B+E)COSZ¢2+%CCO§ 6;-0, ) Dcosfs-¢, )cok,

M o5 = 5Ccos@s-0,)cosh;~ DL cosfo=¢, 5 cos(,+, 3 2Ecds,
M5 = >Cc0S(;~0,)c0sh,~ DE cosfo= 0, ¥ cos(,+ 0, Ecds,
M52 = 5CCOS@ 5~ ;)c0sh;~ D cosfy=¢ ;) +5cos@, +5)+ Ecod,
M33:%Ccosz¢3— Dcosh,+ E
Nlllz—(%B+E)sin2¢2+%Csin¢3—¢2)— D sing ;- ¢ ,)
N112=[%Csin2(¢3—¢2)+ Dsinp;-¢,)cos,
Ny =2 CSinb, =0 ;)cosh 4= > Csin,=0, 3 Bf Sin(,+0 59~ S0 9 Sib(5 ; Jods,~] 29
H, o, :%Csin(Zd)3—(|)2)+ D[% sin@2+¢3)+—isin¢ =0 ,)
H113=%Csin(2¢3—¢2)+ D[le sin¢2+¢3)+%sin¢ 0 ,)
N, , = —%Csin 2(¢3—¢2)—%Csin¢3—¢ ,)Cco®% 5+ D[sinf ;—¢ , )cod .
- 2SN, + ;) + 2 sin@; - 0,)]+ Esing
Ny, = —%Csin 20,0 ,)+ D[sinG ,— ¢ ,)cos , |

Hau = (gB + ZE)sin2p, -5 Csin26, -6, )+ - Dsing; ¢, )

1 1 . 1 . 1 . .
H212:_(EB+EE)S|n2¢2+ZCS'n2¢3_¢2 )‘—2 Dsing;-¢, .

Haus = = 2Csin(205 - 0 ;)% DE-SinG 5= ,)+ 5 sinG 5+ ¢ ,)]
G, =-(m,gd,+ mzgl,)cosh,+ mygd co(;—¢ , )

1 3 1
N312=+[ECSIH(¢3—¢2)COS¢3— Dﬁsmq)e,_q) 2)_2 sing ,+¢ 3 )t

+sin(d, - 0,)cosh, I- Ecosb2+% Csin2(,-6, )
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H311=%C5in2(¢3_¢2)_%DSinq’s_q)z)COSb2

oy =2 Cinfy~0)oodh s~ O S0, S 4053 S0, )ote, ] Ecbes, Colpsd)
Hgi3=Cssin2p,— Dsinp 5;G; = mygd; cap .
3. Ciu trac diéu khién mé thich nghi:[2]

Dé diéu khién cac chuyn dong aia tay may ta diung cadhiiéu khién mo thich
nghi ¢6 @u trac nhr hinh 2.
Bo diéu khiéen mo thich nghi
c6 thé c6 nhéu dau vao gm
sai kch va cacdao ham da
ching, trong bai bao nay taich

Yd y

Poi twgng

ihiét ke bo diéu khien mo A 8o dibu knién mo
thich nghi c6 2dau vao e va y u=u(ep) =0'¢(e)
e’. By didu khién md c6 nhiém dt

vu tao ra tin héu diéu khién
u, sao cho dudao dau ra @a
ddi twong (y) bam theo dutao
cho turée (yg), cho du co s
thay d6i théng $ va du tric
cua déi tuong.

Luat thich nghi
6’ = ve'piE(e)

Hinh 2: $ d6 cdu trac bj diéu khién my thich nghi

M3i dau vao c6 7 ham lién tige rai déu trén mén ainin ,(xinaXJ véij =1, 2 la é dau
vao:
_ ( -5 j)_l_ 1 . @)= (e'6j ai)_e‘agn(ej‘o‘gn)z
Hay @) =leion )= 1+e‘5i(e,-+a{)’ Hap i) 7 HER O 80—
g s —ule-s o )= 1

Véip=2,3..,Nj-1 coni,, (€)=ple;dy .0y )= ——

N —61,\1,[61-—(1{\“)

1+e :

Trongdo: al

min

—qi<ql j i =gl
=0l <0, <---<dl, <0y =d

- B¢ didu khién mo ¢ 7x7 = 49 lat didu khién voi luat Ru ' |
if e, =Al ande, =A’ and--ande, =A! thenu=B, ,
1 2 n 1

in

Trongddii=1,2 ..., N;..in=1, 2, ..., Nla $ ham lién thdac cho ndi bién dau
vao;B; ; latp md dau ra § dugc xacdinh.

St dung luat hop thanh PROD, & hoa theaduong singleton va gi mo bing phrong
phap trung binh tng tam ta thutwoc b dieu khien mo:
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DIRED SN .{HHMA, 3 -)}
A [n _y (e -)}

u=0"¢(e) (2)
Trongd6: &(e) 1a iip hop ham ndv co s da biét.

M Hat (ej)
AR .n-{l'l,_luAJ e -)}

Yi...j ladiém trong tam @a B; .. , ching & dugc chinh dinh theo ldt thich nghi
1 n 1 n

(1)

u= u(e,G)—

&(e)= (3)

cho phu bp wi ddi tuong.
0 la mdt véc tv gom tap hop cacyj .. voiiz=1.. Nj. 2 =1..N

Céc thdng & 8 dugc chinhdinh nhy sir dung luat thich nghi sau:
0=ve'P,E(@) 4)

Trongdo y 1a 1 hing $ duong xacdinh $c d6 caa thuit todn con pla ot cwi cling
cua ma tén P, \6i P la nghém cia phrong trinh Lyapunov.
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Hinh 3: $ d6 m6 pling k¢ diéu khien tay may 3 thanhditrén MATLAB
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~ Sau khi thét ké dugc cac I diéu khien mo thich nghi, ta ghép chiing vadi tugng diu
khién va ten hanh mé pbng trén MATLAB Wi cac théng & nhr sau:

L, =0,06m; m= 20kg; d = 0,3m; L, = 0,6m; m = 12kg; ¢ = 0,2m; I3 = 0,5m;
m3 = 12kg; ¢ = 0,2m.
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Hinh 4: Qu dao aia khpp 1 khi dung PID Hinh 5: Qu dao aia khpp 2 khi dung PID
kinh dién va Diéu khien mo thich ngh kinh dién va Diéu khien nmy thich ngh

Két qua md ptong dugc thé hién trén hinhi hinh 4dén hinh 6. Trongi6 hinh 4dén
hinh 6 1a qédao cia cac chugn dong 1 khi dung PID kinkiién va dung b diéu khien mo, hinh
7 la qd dao khéng gian ¢a 3 chugn dong.
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Hinh 6: Qu dao aia khop 3 khi dung PID Hinh 7: Qu dgo khdng gian ¢a 3
kinh dién vabieu khien my thich nghi chuyén dong

4. Két luan

Tir cac Kt qui m pong ta thy rang khi diing b diéu khien mo thich nghi, giidao aia
céc" chu;%n dong bam qu dao dat sat hyq SO \bi khi dung B qiéu khi@n kinh dién. Bo di@u
khién co6 cu trac nhr trén c6 tlé sir dungdé dieu khién cac | nhieu chuyn dong trong thrc te.
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TOm tat
Nang cao ciit lvgng h¢ diéu khién nhiu truc 1a mbt van dé khé dangduoc nhiu nha
khoa fyc quan tam. Bai bade xuat giai phap dung 6 dicu khicn thich nghi ny dé dicu khien
tay‘méy 3 thanhai. Cép i€t qua mo plong cho tlay, chat lugng aia ke thong da dugc nang lén
nhiéu so \6i hé thongdicu khién kinhdién.

Summary

Advance quality for control system of 3 joints isdd&fucult matter that a number of
scientists concern. This article proposes a salutibusing adaptive fuzzy controller for robot
arm of 3 joints. The modelling results proves tteg its quality is higher than the traditional
one.
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