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DIEU KHIEN THICH NGHI1 V] TRI TREN CO SO
KY THUAT VI XU LY

Phan I: HE THONG DIBU CHINH V| TRI NHO QUAN SAT VA PHAN HOI TRANG THAI

PHAM HUY THOA

I-DAT VAN DR

Ditu chinh v} trf chifm mét va trd rét quan trong trong di¥u khibn cdc mdy ofng cu va ré bit. Théng thudmg
digu chinh v{ trf duoc thye hidn theo nguyén Iy xEp tiing [2, 3, 4] trong 6 céc vang didu chinh déng phliin tng v
t8c d6 ciia déng co' niim trong duoc xdy dyng bdi cée thanh phin tuong ty, cdn vong didu chinh v} trf nkm ngodt
duoc xdy dung trén oo s& ki thuét s va k§f thudt vi xir I . Ciu triic nhu vay o6 mét s8 nhuoc difm chinh nhwr odn
phéi sir dung cdc mach trong tir phite tap, thuét todn didu chinh cting nhic, khé thay ¢34 holic hiéu chinh céc théng
88 didu khikn. Trong nhidu trudmg hop img dung, théng s8 ctia 48t twong nhir hé ma sét, dzic tinh ti c6 the khéng
xéc dinh dirge trede 116t cAch chinh xAc holic tif o6 th thay dbi trong qué tinh hoat déng, vide str dung cfu triic
digu khien trén s& khé thay d8i thuét to4n va théng s8 didu khidn d& dam béo hé théng hoat déng 8n dinh va t31 wu.

DR khic phuc nhitng nhuoe ditgm d6 bit béo g161 thidu mét hé didu chinh vi tf duge x8y dung hodn todn trén
oo s& k§ thudt vi xit 1 . Chc thuét todn va théng s3 di¥u khifn o5 ths duore thay dd mét chch mém déo, d dang.
Trong phiin |, cAc thudt to4n quan sét va didu chinh trang thai duge nghtén ctu va 4p dung 48 didu chinh vi trf clia
mét bin trurot cy th. & diy, cic théng sB clia d81 treng dugre x4c dinh trude va dic tinh tii khéng thay dbi trong
qué trinh hoat déng ctia hé théng. Cic v&n d& nhuw cAc théng s8 clia d81 twong va téi khéng bidt chic chin va o6 the
thay d31 s& duoe xét ti€p & phin I dya trén co s& I thuyét didu khidn thich nghi.

11 - DOI TUQNG PIEU CHINH

Pé thyc hién cAc phuong 4n didu chinh v trf khée nhau, mét d8i twong didu chinh da dwoe xéy dyng Ginh .
Pdi twomg diZu chinh 12 mét bdn 20ecm X 20cm) trwot trén hai thanh din hwéng hinh try song song o6 40 di 1
mét. Ban duoe chuyén déng nhé mét déng oo dign mét chidu o khél luong 16 to nhd, m8 meén khdi déng 1ém va
mdt hé thng truy®n ddng qua bénh riing xfch chét déo véi chi s truyén 2:1[1)
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 Paxty cc phuong trinh vi phin md tA cAc mBi quan hé vét Iy ciia d81 twong, todn b3 he thing trén o6
the dwoe bidu difn b s 43 thay the sau:

" .
_1 Ra Ly

)
kA

Hinh 2. So 48 thay th ctia d81 tuong
RA: Dién trd phin ¥ng; LA: Dién cAm phiin ¥mg; UA: Dién dp vdo ddng co; IA: ddng dién phiin ing;
C: Hling 56 ddng co; m: Khéi lwong ban + tal; FR: Lyc ma sit; R,r: Bén kinh bénh riing; JM: M6 men
quén tinh ddng co; J1,2,3: MO men quén tinh céc bénh ring; Bm: Hing s damping; kR: Hé 6 ma s4t;
S: Vj trf cha ban; v: T8¢ 44 chuy2n d0ng ciia ban.

va bd qua cAc md men quén tinh J1, 2, 3 clia cAc bénh riing (1 chiing réit nhé so vé1 md men quén tinh ciia déng o
vA ciia ban trugt), 461 twong diBu chinh of thd dwge md t bdi hé phwong trinh vi phin tuyén tinh sau:

d‘l:A ~ . (4
(e +Pm) 32 = ~(Br + k) + eria (1b)
ds |
:i-t' = v (lc)

hay o6 the vift dud1 dang hé phuong trinh trang théi:
2(t) = Az(t) + bu(t)

u(t) = ¢Tz(t) ‘ (2a)
trong d6 x() 12 vée to trang thél
z(t) = [s4(2), v(2), s(t)]T
B om0k
A= | s _Batria g b= g‘ (2b)
0 1 0

T=(00 o0 o).
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DB 06 th2 x4y dyng hé didu chinh s vé1 phan h¥i trang thét, ciin thiét 14p md hinh khéng glan trang thét r1 rac
cla 481 twong. O ddy , tho glan cit miu duge chon déng mét val trd quan trong. Mot miit, dB trénh mét mét hodie
méo mé thing tin, thi thd1 glan c&t miu clin ngén nhw o6 thd duoc . Mat khic, cAc thuft todn didu chinh chifm thot
glan nhét dinh va phit ngén hon thot gian cAt miu. DE o6 didu chinh tya lign tuc (quasicontinuous) thi thin glan cit
miu cin chon khodng 1/10 hiing s8 thdi gian théng trf clia ha théng {7} & déy clin chit ¥ ring thn 8 cit mAu cin
chon sao cho dAm béo tinh chAt digu khidn dwoe hodn todn ciia hé théng 131 rac. Trong trudmg hop hé ) chi o6 cac

cuc thye, thl yéu cliu d6 ludn ludn dat duoe. Néu cée cye 3o clia (2) t¥n tai thl cin chon tiin 8 cit méu theo dinh Iy
ctia Kalman [6]}

Véi thot glan cit miu TA va hé phuong trinh trang thél lign tue () o6 thd x4c dinh dwoc hé phuong minh
trang thél 11 rac cia d6i tuong:

z(k + 1) = Pg(k) + qu(k)

y(k) = ¢"a(k) (32)
véi
T Ta o~ T A%
- AT, 3 -—A— i = Ar = ol Saavrend
P =4 Z '.!A q /0 e hdr Ei+1 i (3b)

III - BO) QUAN SAT TRANG THAI CUA POI TUQNG

Nét chung cic dat lwong trang thét: ddng phin tmg, téc 46 va vi trf d¥u b the do duoe. Nhung trong nhigu
trudmg hop tmg dung hodic d8 giam bét sy phite tap hotic vi If*do kinh t€, cAc dat lrong trang thét niy khéng duoc
do hét. Trong trirdmg hop 481 twong dang xét chi 06 vi trf ban truet 14 duoe do. Cie dal lwong trang théi odn lal clia
481 twong duge xAc dinh nhd mét bd quan st trang that. Tt todn quan sét trang thal cho déi tugng (3) 06 the
duoe mé th bdt he phuong trinh sau:

&(k+ 1) = P2(k) + qu(k) + fly(k +1) - 9°(k + 1))

POk +1) = T2’k +1)
£°(k+1) = Pi(k) + qu(k), £°(0) =¢ (4)
& day £°(k+1) 1a wbe lnong trede (a priord) clia gx(k+1)vd  §°(k+1) 1A wée huong trude cla diu ra

y(k + 1) Vée to hé 8 khuy&ch dai f o6 the duge chon theo I thuyét loc t8i wu [5} néu nhur nhifu do v} trf déng k3.
Trong trudmg hop 81 tuong dang xét o6 the chon f theo phwong phép cyre cho trude.

e cure ctia b quan sét o6 the duee chon tlty ¥ tmg véi vée to f thich hop vét didu kibn hé (3) dyng lat dugre
hodn todn [5}

IV - THUAT TOAN DIEU CHINH V] TR

V&1 chc trang that wée hrong nhér bd quan sét (4) of thd xfly dyng véng didu chinh vi tf vé1 b didu chinh
trang thal nhwr & hinh 3,

U (k) K77
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Thuét todn di#u chinh v} trf nhé phan hdi don gidn trang thél wéc luowg ob dang;
u(k) = s.r(k) — KT 2(k) ()
é'dAyrac)lawtrtmngmu6n,KTBvécwhésékhuyéchdaidléudﬁnheéﬂﬁ:dédmhdmgihbéngphw

phép cyre cho trée. K| duore xAe dinh sao cho ey ciia hé di2u chinh kin ndm & cAe v trf cho trrde tiong tmg vél
déng hoc cia hé mong musn. T (3), (4), va (5) o6 th tinh duoe ham truy2n cita hé diu chinh v} trf kin:

Gu(2) = ok = 5.71aI - (P~ gK")I'g (©)

vé T Ty-11"1
§= {121~ (P~ KN g) |,
‘N’(6)06rhéxécdmhdwccéccvccﬁahéﬂﬁngldmd\ﬁngdwcxécdmhphuthukﬂleoKTnhunghoén
todn déc 14p véi che cyre clia b quan sét [5)

Cu triie didu chinh vi trf trén odn b nhwee diém 14 t9n tad sal s8 tinh clia vi trf. B khic phye digu ndy, ciin dva
thém bé didu chinh tich phin (-control) vio vong didu chinh vi trf. Trang thél ctia bd tich phén o6 the duge dinh
nghla nhw mét dat hwong trang that méi clia hé théng:

xi(k + 1) = xi(k) + y(k) - r(k) M
Do d6 toan bé hé didu chinh vi trf 06 the duec cot nhw 12 hé digu chinh trang thél mé réng (inh 4)

rek)
” (k) ﬂﬂ./‘ ﬂ’?ﬂf -
mdtes ban

[Bivarse?)
Ry v

7o)
X (k) X

Kr le

Hinh 4. He di#u chinh vi trf vé1 phén h¥i trang théi mé réng
H8 di chinh v} tr{ vé1 trang théil mé réng dupe mé t3 bt hé phuong trinh:
E(k + 1) = pE(k) + Ju(k) + dr(k)
y(k) = & &(k) (8)
£(K) = (T (a1 ()7

= [;;‘ g] ' §,=(§, O)Tl -‘-i-=(Q "1)
~T = T 0
v luéit di2u chinh £ (= 0)

u(k) = —K" (k) (9)

KT = (..-K-T:KI)

Do khéng do duoc hét Z(k) nén & diy vin sir dung b6 quan sét (4) d2 danh giA tang that £ (k) < x(K). Thay
vi sir dung (), luat dizu chinh vi trf ¢ the vidt:
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(k) = —K (@ (M2 (B)T = KT &) - Kr21() o)
K’aﬂammmmwm&mmﬂammmmmmmmmm

J(u(k)) = Z{i’(k)czz(k) + Ru’(k)} - (u)

k=0

. Mét khd ning khée duoc st dyng & day d8 xde dinh K 12 ding phuong phép ce cho truée. Ph
aywhamdnm@hesshoamcm&nmmdammmm oS Phép

Ple) =det{z] — P+GK } = 2" +6pe1 2" 4+ 12 + a0 - (12)

aad\odchesscaadamﬁcdacunhoz)oéﬂ:anhannhmgambétky:heovémphmwK :hmau
wanwnamaaumammmma&:mv&mm K cho hé diBu chinh v}t dang
xét (bic 3) o6 thi thyre hin mét céch d2 ding trén méy tinh s8. :

V-CAU TRUC HE PIEU CHINH V] TR
1. Céu triic phan cimng.

HédiéuchinhviuiduvcxﬁydmiguénwsémbtméyvidnhSHscﬁngvéldBudovitrLkh&n’rlit(nh@
dovikhdlcﬁngsuﬂtGﬂnhS)
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[ 277 Fopny Move + Ban |

kﬂnh_S.ScdbkhSlhédiEudﬁnth{

- Hé th8ng do MES: Diu do v} trf LIDA L50/50 ciia FA. Heidenhain dugre sir dung 42 do vi trf ctia bn ot theo,
phuong phép do trye ti€p . CAc tin hiéu do dugc 1 nhitng cip xung o6 bién 49 6V, léch nhau 1pha 12 90°, duoe xi
Iy nh¢ mét mach logic d8 chuyén tin hidu sang mirc TTL, ting 46 nhéy va x4c dinh huéng chuydn déng ciia ban.
Mach logic tao ra céc xung d€m thugin va ngugce cho cAe bd d&m CTC 06 trong hé vi xir Iy DY nhéy ctia hé théng do
dat duoc 1A 0025 mm.

- Thi¥t bj di®u chinh: Thigt bi di¥u chinh v} trf 14 mét méy vi tinh 8 bits vét cée md dun chlin ciia hing Kontron:
.M dun trung tArm Z.80 ECB, logt 25 MHz.

.B& nhé 16 kB EPROM, 20 kB RAM.
MédunZBOCl‘Cg&anachzso-Cl‘Cdungdédémmgdovtﬂivélaoﬁnlﬂéungétbdxédbﬂmgmﬂwn

.Pon vi xit Iy s8 hoc APU: sit dung b xir Iy 8 hoe Am 9511 clia hiing Advanced Microdevices d thye hién cie
phép tinh s8 hoc nhanh trong thuét ton digu chinh vi trl.

. M8 dun bi&n 48§ s8 - fwong ty: st dung bé bidn a8 D/A DHSMWS&JA&dm&ﬁnh&MRM&
twong ty ra bd khuyéch dai oing suft bén din Axodyn tnrée khi t61 déng 0.



2, Cfiu tric phiin m¥m,

Phiin m&m cia hé di2u chinh v} trf duoe chia lm 2 kh&t chinh: khéi chwong trinh khét déng , chwong trinh ndn

va khé] chuong trinh thi glan thyc (hinh 6). Sau khi 6 tin hiéu khéi ddng lat hé théng (Reset), chuong trinh kht
déng xéa cAc ving nhé RAM, diit c&c gié trj vi trf yéu cBu, cAc gié tr} gidi han cAc théng 88 ciia b didu chinh,.. vét
cc gié trf ban d3u. Chuong trinh nén chi 1A mét véng chér don gidn.
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Hinh 6. C4u tric phiin m&m hé di¥u chinh v{ trf

Khé1 chuong trinh thd1 gian thye bao gdm céc md dun nhw chwong trinh ban di2u khidn, chuong tiinh DDC,
chwong trinh kifm ta, chi thi két qua. Chiing duge quan trj bd1 mét monitor thdi glan thyre [7} Chwong trinh DDC
thire chét 1A chuong trinh digu khidn vi trf bao g8m cie mé dun chwong trinh con: Poc s8 1igu do tiy CTC, thudt todn
quan s4t , thudt tc in digu chinh trang théi va dua dai luvgng didu khitn ra DAC.

VI - KET QUA THf NGHIEM

Ce thi nghiém ¢igu chinh vi trf dirgre thre hién véi cée théng s8 sau ctlia 481 twong:

1A =10MH,RA =o,73w,JM=18553an2,1AN=4__ZA,’UAN=1_z4v,m\5=12700/nun,kaz4mn,r=nmm,
ms =348kg, Kv =13 KDA =0,004828, kR =8133Nsm™, Bm =11.10" kgm*/s, TA =10ms.

V1 1A rit nhd, o6 the bd qua durge, nén ta ob:

r=[w 3] om 0] 9
J=p 1, z=[v o

vor f=097  ozsel KT =po71 048]
g véi cie cye cia bd quan st duge chon Zbl =Zb2 =0,839 va cic are cia hé kin Z1 =09655, 22 =0869, va

tr B):
0,9649 0 O
p=] 0,01 1 0 i= 0
0 0,01 1 0

=0 1 0 X=pv s =z

(14)

vei KT =[00738 0507  08666)img vé1 che cue dugre chon Z1 =09655, 22 =23 =09322.

>chonZ1=0,96



 Che két qua th nghiém cho thfy di2u chinh v} trf nhé quan sét va phan h3i trang thél dwoc x4y dung trén co
o k§ thusit vi xit If d4 cho nhitng két qua 15t & tr4 11 burée nhdy ctia gié trf yéu clu va clia nhifu (khi the déng
thém vao ban mét hye bén ngodt). Trong trudmg hop phén hdt trang thél don gidn (13) odn tdn tal sai léch tinh € <
0,2 mm) m nguyén nhén chil y&u sinh ra 1 hé s ma sét ciia ban tnrot khéng phat 1A hiing s8 of dinh. Sat léch vi trf
ndy b triét tiéu trong hé didu chinh v trf phin h¥i trang m& rong (4). Cic dat lwomg trang that quan sét, dBu ra va
datlumdl&xkhi&xd&v&lbuécnhéyc&agléuwéuchur=63001057,5m)duqcb1§ud1&16'h1nh7
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Bénmdatd\wcgléﬂ'l}’éucﬁu r—]S?,SmmaauMgian]ﬁw&viuibénkh&ngcédaodm

Khi thay 851 kh&i hwong til m thi cAc cye ciia hé théng kin s& St léch véi cAe cye chon: mrdc('hﬁn.ghaﬁnéd
ting m Khodng 5% thl che ey clia hé théng kin £ 1A 21 =0 967, 22,3 =09358 ) 00284 v vi trf clia bin o6 dao
déng khéng mong mudn trong tra 1 bude nhiy yéu ciu.

; VII - KET LUAN

" Didu chinh v} trf trén oo s k§f thut vi xir Iy rét mBm déo, linh hoat. Viée thay ddi c&c thust didu chinh vA théng
88 clia bd diu chinh 06 the duge thye hign mét cich d2 ding . Thut todn didu chinh v{ trf vé1 quan st va phan hdt
trang thél m& réng cho phép hé didu chinh vi trf khéng clin thiét phai do hét cic dat hrong trang théi nhur dong
dién phiin tng va téc 48 ban trugt ma vin dim bo két qua t8t. Tuy nhién, mét s§ van 4@ khac trong di®u chinh vi
trf nhw chira bigt chéc chin céc théng s8 ciia d8i twong (hé 8 masét.) va quén tinh tif s& duoc t€p tuc nghién ciu

gphinl
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PIRU KHIEN THICH NGHI ...(Tiép trang 16)

ABSTRACT

ADAPTIVE POSITION CONTROL BASED ON MICROCOMPUTER

Part I: Position control system with the state vector Observer and
the state variable feedback controller.

In order to investigate different position control algorithms for numerical controlled machines and robots, a
positional control system was built on the base of a microcomputer. In Part [, the paper presents the observer
algorithm for state variable estimation and the state variable feedback control algorithm applied to the positon
control of a particular machine-table. With the hardware and software structure of the microcomputer based digital
system described in this paper different control algorithums can be realized flexibly. The position control problem for
the plant with variations or uncertainties of parameters and load characteristics will be reported tn part IL
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