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Abstract: In this paper, we propose an SPDR (Smith Predictor for Disturbance Reduction) scheme to improve the temperature
control by reduction of the disturbance in ROT process with measurement delay. The proposed controller is a combination of
Astrom’s modified Smith predictor with a disturbance reduction controller and a grey predictor. The grey prediction is used to
calculate the inverse of the measurement delay and to predict future variations and tendencies of system output. The simulation
results demonstrate the successful performance of the proposed disturbance reduction controller and enhance the robustness of

the proposed control scheme.
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Fig. 1. ROT process and measurement delay system.
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(a) Control problem in rising temperature range.
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(b) Control problem in falling temperature range.
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Fig. 2. Control problem of measurement delay by CT.

TS EAl, (b= 257t shdshe FRtelAe] ZA

& 27t =Asdn:
A 38 @l A ST e A

d 3ees ushisl, esAs
10m Ag)o] Hold Y3 2% H}
A2 F=w T ﬁ A ME EEA7 }%—Xéﬁi A,
A4 0 2 e WAt AE RS @
o Agol= 2™ (@9 2ol LE AL i
e W3 e gRe @ F= gtk 3R, ex

2
>
AN o
o
o
ro
[l
,
X
rr
>
rz
_ﬂ
m}i
o
ax
2
o
fo
N
o

fo
n
)

Fe Zystmz, A4 Wow WAt e

= o ffr
) ALY
2

fj ;

Lo re

22

o 2
[0
ol
N

N
o
Horg
2
)
)
rlo
e
A
2,
I
=
i

)
R0
fr
o
(L
)
9
A
Y

=
L
o}

2L
L"L
X,
i
=l
o
[40
ol
o1
fo Il

|

1)

k
<

AZ7} Ald A=
ag byelA =7}
X LEA7E L=}

== o}zlﬂP 257}

W I AE FAH ¢

25 Azt EAFhs

Aole L&A 43 ! zﬂOioMl HEZ

= W7 YR FAe AARge 28 &

25 AAE Asr] Q5 WAeE Aosi 580

2 o3ty 03]el &% A} (1) WwEew o Zvlshks

AARE 7oA ok

g
oy
S
e
o
oh
=

¢

1

N

d
B
ol

e 1A
A= 24
=
e el
. D=l wi=9)

F

)

2,

>
Horr e

>

M

(o}

i
[N
o
o
Ku)
(2

1

N
N,
e
|d
u
>
Y

U\I
_L/ Ol‘
f

ﬁ
o,

;O

mlo
| 12
PN
G
(o
o
Y
10

r\-o o)
r":
QL‘

ru> HN

r:L H

l‘Ii‘



SPDR Scheme for Disturbance Reduction in ROT Process with Measurement Delay 1025

0O,) Hirforytefy

=44l (m)

(a) Actual data of middle temperature.

450
Llele)
350
300
250
200
150
100

50

O, Hireld

d4o](m)
(b) Actual data of CT temperature.
93 T e el mE 2= A o] A,
Fig. 3. Control problem for disturbance of high strength steel.
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Table 1. Simulation conditions for SPDR algorithm.
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