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Research on PID Algorithm of High Precision Digital Temperature Controller
Based on Quantum Entanglement Source System
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Abstract: Quantum entanglement plays an important role in the field of quantum information, among which precisely control-
ling the temperature of nonlinear crystals is one of the most important factors in the preparation of high-quality quantum entangle-
ment. In order to improve the intellectualization of temperature control system of quantum entanglement source, a digital tempera-
ture controller based on STM32F407Vex is developed in this paper. We adopt the genetic fuzzy immune proportional integral differ-
ential (GFI-PID) control algorithm, which combines PID with fuzzy algorithm (FA), immune feedback mechanism and genetic algo-
rithm (GA). The PID parameters can be set online to overcome the problems of large overshoot and slow response caused by improp-
er selection of immune parameters. The results show that: compared with PID algorithm and fuzzy Immune PID(FI-PID) algorithm,
the overshoot of the system is reduced by 6.8% and 1.8%, and the rise time is reduced by 5% and 3%, respectively. This method re-
duces the overshoot of the system and improves the convergence speed and responsiveness of the system, letting the temperature
controller has strong self-tuning function and advanced self-adaptation ability.
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Fig. 1 Circuit diagram of temperature regulating system
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Fig.2 Block diagram of genetic fuzzy immune PID algorithm
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Fig. 3 Mechanism of immune feedback
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