Question4  Motion Control

(8  Briefly describe the fundamental differences between the self-tuning regulator (STR) and the
model reference adaptive control (MRAC). (5 marks)

(b)  Figure Q4 shows a typical servo control loop of a dc motor. The system is subject to
disturbances from load variations and friction. With the aid of control block diagrams, explain
how the servo loop performance can be improved by (i) a self-tuning regulator, and (ii) 2 modal
reference adaptive controller. (10 marks)

(c) Describe the practical difficulties of implementing real-time control on a PC platform. Suggest
3 ways of overcoming them. _ (10 marks)

load variation, friction
and other disturbances

Ji
i > position

R “ output

position

o+
command |~

Motor, load, and
mechanical
translator

Servo Controller

Figure Q4



Stk e
Ay bﬁ e e (e
. MJuSha Hhe carest, '32_'“\4,-33 OLQ'WA‘\'DLf‘

E;M_S_ javslues  the Cave P bdseen o Iraﬁr&i{
| W‘GCLQQ- M_— -Huz_ _c.x.d'g?t\ Sustoin (whd\ I”“*z‘ gl it

e mdor le A .-&A'LI-\'IQ roq%—;‘m fign \/C[ot_'.‘ly La!,)
N O-ijus’\‘ Ho endrl MJCAV‘A«U‘7

&3& Sk\/\emes W\a&e_ 'H\'L fQ.SUH':vj g‘{g’i‘eh nwliw
s m{a‘*(i Cove 3JmL‘.(',J}7 MV“BTY. )

| MM ,-,J'.l\ raﬁurnz o model c;alcu\_mJ\ilw Pl

N il Vo'l gl U

s o A S S i sﬁker

Q

!

Control Parameter Parameter

Calculation Estimation
l D(s)
rL{ i
Km
(L

Or
Controller 4
' s(TmS +1)

QO*(L()‘ o \a Wy f@n)




MRAC 'F'-‘N' Ae  meto  serus «;\‘ny‘(‘-ew

Servo Loop
Model é}—'
: +
' - [ +
or o+ ) T N
o , | |
4@— Conlroller i) o

Adaptation
Algotithm

A c}\a}\ e ?VH(‘YW5

DfGeulies

— \/\]‘\NL;-.QS i< no"' s Ced - Fire N?lc\‘t%vw\

1S (A%\lj“’-b\ M a
‘(‘ECUU{ +o

~ TI'lQ. PC herd e,
n el -time OS. s

V'S o—«uﬂLmr S + lp\a.uz )
( JZ‘.S_ PL}B' N -—Pl&7 ) PCI b«.}s rro o(p.l)

Selotion # |
O & (Qﬂ»l “{'Uhe. OS 2. RT- LINUX Rt

- Dlsaalvmhje EART I (¢ bedve  Teshont
Nr ns ‘FJM—\-RM .
v some e st el fime system
ohly




SD[JHM #2

\ _ o

SI\ISJ(QW °S . z.j_ DOS
| | WJ(Q IRPPCN o\ruwzrs ‘WL thc:hw ,I
fon He low level ) -
(Ab‘ﬂ'{ Vh+ 2 | . (mj:?_ P’ﬁjmm:ﬁtuj «Q’F&\i‘
C— MUM%(’-SL . lsw 5‘{7’\,—‘5( ' UF C,og{ . :
ol #3
— €3 d/(:h "H\-Q NMG‘N OS

_ U & rille  prcesssc Cord
| (hssh Dsp o« RiSC) F;FW
fhe (el ~Tine Bnchens
— thMl\fa»ﬂJﬂnj{ - ,Qmsfu{ hird wre.
) e o3t

ok e wal i

shle e Mﬂn— fl«Jﬁfﬁm



