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Abstract: [ Objective ] In order to improve the accuracy and efficiency of temperature sensing, the application of Microwave Pho-
tonic Filter (MPF) based on One-Dimensional Convolutional Neural Network (1D-CNN) in Radio Frequency (RF) intensity
temperature sensing is studied. [Methods ] The MPF system based on Mach-Zehnder Interferometer (MZ1) structure is built ex-
perimentally, and the RF spectral data of 20~70 “C under the condition of notch depth of 8. 1 dB are collected by changing the am -
bient temperature. 30 sets of data are collected under each temperature condition. Then the 1D-CNN structure is designed and op-
timized by greedy strategy to determine the number of network layers, the size of the convolutional kernel, the size of the pooled
kernel and the type of activation function. The model is trained with the training set data and validated with the test set data to opti-
mize the model parameters for optimal performance. Its nonlinear mapping capability is used to extract features from RF spectral
data to achieve high-precision demodulation of RF intensity and temperature changes. Finally, the Root Mean Square Error
(RMSE) is used as the evaluation index, and the performance of 1D-CNN is compared with the traditional algorithms (maxi-
mum-value method, centroid method and Gaussian fitting method) to analyze its performance under different temperature condi-
tions. [Results] The experimental results show that the RMSE of the prediction model based on 1D-CNN reaches the order of
107%, while the RMSE of the traditional algorithms is usually in the order of 10™". Compared with the traditional Gaussian fitting
algorithm, the demodulation speed of the 1D-CNN-based algorithm is improved by 2. 72 times. 1D-CNN shows high stability
and low error under different temperature conditions. [ Conclusion] 1D-CNN has significant advantages in dealing with complex
nonlinear relationships and feature extraction, not only superior in computational efficiency and robustness, but also effective in
dealing with noise and environmental interference. The research in this paper provides new ideas and methods for the application of
MPF in the field of RF intensity temperature sensing.
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