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Robust Control for the Constant Raising
Temperature System
(H=Control Approach)
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Abstract

The thermoluminescence dating is attracted the attention of geology
or archaeology researchers as a new method. This method needs a
heating device to raise the temperature of the sample continuously at
exact rate. This paper describes a design method of the a control
system to accomplish the purpose. This control system tends to be
unstable because of the existence of parameter perturbation and lag
time. In this paper the perturbation and the lag time are treated as
perturbations of a generalized system regarded as a one-order system.
Tracking characteristic in the low frequency domain and robust stability
in the high frequency domain of the control system is achieved using
the mixed sensitivity problem which is a kind of H = control theories.
Experiments verify the effectiveness of this method.

Key Words : Thermoluminescence dating, Control device, Constant rais-
ing temperature control, Stability, Mixed sensitivity prob-
lem, X ® control, Robust control.
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Fig.1 Principle of TL phenomenon.
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Fig.2 Schematic diagram of TL measurement
equipment.
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Fig.3 The heater which using constant raising
temperature system.
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Fig.6 Linearization of non-linear system.

"<

R0 EZEBILLIZY AT LI,
(a+6)y=—y+tu (2)

Ligd, XbIZ, BEROTHOPHEEZE S LIz
&0, —BtT5 Y OV RTFLHBR

260y =—y+u 3)
85 £ udh by TOERBRI

1
P —_— 4
)= 0608 @

EiB.
4. QAN MEIBIFROEET

BEREMEINERO 0/ R P REEE BE/AN
DERETERNICROBD ZENTE, TEIS%:
SUMBET VIR LTRELHEROBHE TS
LTh3, BEREMBEEAWCCHRRERHT 8
B, VATFLDET) v/ LABEBEXBEROR
ENFICHMEEL 25, ®F) v I PBEHEHAEBHN



40 Ei o WD o BE o KIR e ik £IR - R - I ERABREREO /2 G

THYTHHHEICE, HTLLRFLHECENS
bhadiidnEbish,

AWTIE H ™ HIEREOMEE L TR REIC
BETIHEERV -, bRtz s ECoEL
23T XTOHEIZ, PC—MATLABZA =

4.1 REMEHOHE

Fig. T®7+—FNX» 2HEART, BEMEr»5
B e "OHIN— T EEHBE S(s), rrbliNy
~OEENEEE T (s), HiExngLay ro—-F0fE
BB EENEN, P(s), C() &T5&, S &
LUV T(s) BENFNBEER &S HMRERIR &0
i,

S:= 5
1+CP ®
'P
T:= c (6)
1+CP
r+ e u

Fig.7 Block diagram of feedback control

system.
_._Augmented plant

1

|
w—14

|

! !
U—isl P I

S

Controller
C

Fig.8 Generalized system of mixed
sensitivity problem.

LEBEND BREBRS(s) O¥A4 vy E2hELT
5L, VAT LOBBRE~NOEREENR LD, &
NEBER/MEBBEE RN TWS, £z, T(s) O
P4 VHIBERITAZ LBV AT LADONR FERE
HAERIETS. BROREMEISRENDBREEL
a/’R FEEEDB O trade-off ODREEMET 5.
Fig.8 T Wi(s)& W:(s) BENENREME L 8
REMBOBEREATZRL T3, BEREREI,
Fig. 8ICRT VAT LERKEIZL, H OSSR

T WxS
e
(=]

EMlTovru—3F C(s) PEETIHEI %
¥EL, FETA2HEAREDLY 2T XTD C(s)
EROBIEVORBIETHS, ok, v AAEKE
B W, (s) D74 VERARETHI2HOEDORYTHS.
#iZ, Fig. 8DV RXFANANR P EEERDD
i, MRESNT 7 <1 ADE+HEETH 5.
9, RENKS(s) ORBEBEA W, (s) BE
WEIBSIIKTY A v AKRELS BB XD,

inf

Wi(s) = (®)

s+0.001

WL, HERERER T (s) OEALMY W, (s) &
VAT LI LBUTOULAEREE, BERICSLUT
DEBEEZX D EIZLVEINS. Thbb, UF
BRI w4 AR A D

di=et—1 (9)
&, HEBROERNZXNT 5 kiR

ds
4= l14+(a—06)s o

EEXBHE, RO DBITAWON SR 2T 4K

(1+4)(1+4)P
=(1+A:+A;+A142)P (U)

ERENDS. FRIZK VB L=0.17, § =30%R1)
~MATBE,



BRAETHIRE BT, 1992F 411

| A+ 4.+4.4:]

<|lA|+]4:1+1 4.4:]
30s
1+230s
30s

1+4+230s
<0.5s] (1¥]

=g —1] |+|

+|e-oj1-_1 l l

& - T, HHREMBORERESE

W:(s)=0.5s 3

EB/E.

Gain [dB]
B
+
B
+
>
B

10° 10! 10t 10°  g0' 0 1’
w [rad/s]

Fig.9 Perturbation of controlled system
and frequency weight of comple-
mentary sensitivity function.
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