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Infrared Temperature Measurement and Accurate Refrigeration

Control of Kiln Body Based on Adaptive

Fuzzy PID Algorithm
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Abstract: Some characteristics such as nonlinearity, time variant and time delay of an industrial tem-

perature control system have great influence on the fastness and accuracy of temperature control. This

may result in great danger in practical production. How to realize accurate infrared temperature mea-

surement of a kiln body and how to use an adaptive fuzzy PID algorithm for corresponding control are

presented. Some results simulated by Matlab are shown. The results show that this kind of algorithms

can play a critical role in the performance improvement of an infrared temperature measurement system

for a kiln body.
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u(k) = KP e(k)+KI

k∑

j=0

e(j)+KD[e(k)−e(k−1)]+u0

(1)I�� u0 LS}kJ4v�'o\S}�>�IJT5v� u(k) Laa\O k u#;D.�((aeIGJS}v�KP �KI 	 KD D=�
PIDaaJ�e�!j	�jhAÆX�n3u$X\W�rqnaaJ�T)	B%)y}�>����KI = KP TS/TI �KD = KP TD/TS �
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∆u(k) = q0e(k) + q1e(k − 1) + q2e(k − 2) (2)I��q0 = KP [1+ TS
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0]�T5kJ���%XT/�q�D2>5�k�G [0 1] ��g*>d Matlab �MR���gyJ�[<{�gW�X�.w 3 	w 4 eJ�

x 3 ��T~U0lC=|x

x 4 ��T~U0l_=|xqDQ0f Sugeno '��S}����MJ��S}�g2� 1 �C�AkE8I5�E KP = 0.01 � KI = 0.00001 	 KD = 0.5 D�S} ��+�
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:�a(`WH`U�DL �`)�eFQwI�>J1P3�F[�(<T�P 1 Sugeno WUSTYVQUSTYRX
ec

U
NB NM NS Z0 PS PM PB

NB 0.1667 0 0 0 0 0 0

NM 0.3333 0.1667 0.1667 0.1667 0.1667 0.1667 0

NS 0.5 0.3333 0.3333 0.3333 0.3333 0.3333 0.1667

Z0 0.6667 0.5 0.5 0.5 0.5 0.5 0.3333

PS 0.8333 0.6667 0.6667 0.6667 0.6667 0.6667 0.5

PM 1 0.8333 0.8333 0.8333 0.8333 0.8333 0.6667

e

PB 1 1 1 1 1 1 0.83333
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x 6 �uK Simulink gpXx
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