DEPARTMENT OF ELECTRICAL ENGINEERING
SOLUTION & MARKING SCHEME

(Semester 2, 2021/22)

EE2

SUBJECT (Code & Title)

EE4008A Applied Digital Control

SUBJECT EXAMINER Dr N.C. Cheung
SUBJECT MODERATOR Prof P.T. Lau
QUESTION | SOLUTION MARKS
NO.
Q1 A multivariable system:
e A multivariable plant is a dynamic system. 3
(a) e Jtisa “target to be controlled” in a feedback system
e Itis described by differential equations.
e Contains a multiple number of internal variables.
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Example: A robotic arm feedback servo system
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Q3 Find the inverse Z — transform of - - 15
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Inverting, we get

fo= Z"'{F(z)}=2

fo=2(1/2)"

-(1/4)".

n=01,2
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Q4 . _ b(0)+b(W)z"*+b(2)z"%+b(3)z3

Example. H(Z)_ 1+a(1)z"1+a(2)z 2+a(3)z~3 5

v
(a) X(2) @ Y(2)
Direct form I
5
Direct Form 2 saves 3x 1/z functional blocks

() 5

Y(z)

Direct form 2 transposed further saves 3x adders

30f6




Semester 2, 2021/22

Subject Code: EE4008

QUESTION
NO.

SOLUTION

MARKS

Q5

Step 1: Find the open loop step response of the plant

Step Response

—{Lb— Time

Step 2: record L and R

Step 3: use the tuning equations
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Q6

(bilinar transform)

Calculate alpha and beta, by putting Td=0.1, and a=7

10

4 0f 6




Semester 2, 2021/22

Subject Code: EE4008

( o

@ !51/6/\ ‘
Ellons -

A fashing [

E‘;[ P Yes
I L T A |
Y

Tafroder

alert?

QUESTION | SOLUTION MARKS
NO.
Q7 BT 6T T BT Bf
E @ S A RED G{ﬁm
(a) g
B 0 Ye?{:w
g @ﬁ‘ﬁﬁﬂ .
Bo v
(o] e
Ts T'eoﬂpg!‘dvfe Cengor
SISTEM oC % Occtz{xm Seager
DIAGRAM /
Al = AM{O_B L\(J‘)\’
[5 I - X%TWj Iv\()u‘(’
g O : _@Z,-/\Mr Ou-{—
SEQUENCE OF OPERATION
(b) A - Normal mode — No intruder and no over temperature-
B - Intruder mode — Intruder alert, sound siren and yellow flashing lamp 3
C - Over temperature mode — over temperature alert, sound siren and red flashing lamp
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