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Introduction

1.Introduction

Many scientific devices have been used in Antarctic, and some pans of the device
cannot run at the low temperature as low as -20 degres Celcius such as a mechanical
shutter in & scientific CCD camers[1)2]. In such a condition, a heating system should be
designed to satisfy the temperaturs requirement. For a CCD camera, we designed a heater
system for the shutter including a heat-hold shutter house, temperature sensors, heater, a
control beard based on STM32F103[5] hester driver and temperature sensor sampling, a
control software in the computer

Conventional PID has several problems, such as owvershot, low efficiency, poor
environmental adaptsbiity [3]. The fuzzy controller has 3 good control performance in
multivariable, dynamic, nonlingar system. We get the temperature control system model,
then simulation the whole system with the MATLAS's tools, and finally design a self-adapting
Fuzzy-FID controller.
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2. Heating Mode

Tit) = BifHiY
(tiz time, P(t} is the hesting power, T(f) is the output of the targst)

Vith the Ident tools of MATLAB, we can get the model of the target from these data. Th
hie can use the Simulink to simulste the model, and evaluste its corestnass.
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The P2IZ{z=cond-order system with integral and zero) type of ident model has the §s
e 35 high as D8.1%. And we can get the best fits as the medsl, it is shown as follows:
14Tees
N T ]
(Ke0.00053453, Tp1=179.50, Tp2e5 0418, Tze18506)

represents Memqetinwamre and the feedback signal cft) which is the current sample

of the space temperature, i applied by two modules. One is the fuzzy controller, the other

one is the variancs ratio of eit) that is then wsed by the fuzzy controller. The function of the

fuzzy controller is to compute the parameters’ modification values like, which are usad to

automatic comect the initial parameter of the FID controller az KR kI, KD. And vis the

wrameters, the PID controller calculstas the control value uif) output to controlled objsct.
=nward the feedback signal is attained apain to generate the close loop control.
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Fi.2 The structure of the fuzzy-FID control aigartthm.
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We get the fuzzy output according to the e and ec, and compaosition the final output

FID Iugln After simulation, we translate the MATLAS program inta C program, then

overshaoot and it Ehﬁ lhE system shnmer tirne to be stable. In addition, Fuzzy-PID control
has a strong ad y in different
regulation is stable.

simulation results is greatly improved, and the guiding signficance of the simulaticon is
more obvious.
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Fig.7 The simuiation and expariment result of canventis

In-40°C and —50°C. {The blug line represents he sin

Te5Ul, the red IiNe r=presents Sxpenment resuit |

- B

Fig.8 The simulation and experimant result of fuzzy-PID in -40°C 2 JiC

When using Fuzzy-PID control, the heating target system b 3 lower temperature

the performance of termperature

By measuring the fransfier function of the heating target system, the accuracy of the
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