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Figure 4 Main loop output with exponential perturbations
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Performance Evaluation of Cascade Non-Gaussian Systems Based on Image Processing Index

ZHANG Jinfang, ZHOU Yulong, WANG Tongyu, QIAO Beibei, XU Huiru

(School of Control and Computer Engineering, North China Electric Power University, Beijing 102208, China)

Abstract; To accurately and quickly evaluate the performance of cascade systems and address the shortcomings of
the translation invariance in entropy metrics, new performance indicators were proposed based on knowledge related
to image quality evaluation in image processing. Additionally, a hybrid sparrow algorithm was introduced to tackle
the inaccuracy and slowness of traditional system identification algorithms. Firstly, the Diophantine equation de-
composition was applied to the cascade system based on the minimum variance theory to obtain system feedback in-
variants, thereby establishing the system evaluation benchmark. Secondly, a hybrid sparrow algorithm incorporating
sine and cosine concepts was used to identify the system, resulting in the model parameters and the noise probabili-
ty density functions of the primary and secondary loops. Finally, the new indicators were mixed with entropy met-
rics to create a more applicable hybrid metric. Simulations were conducted on cascade systems in different noise
conditions. The simulation results showed a significant improvement in the accuracy of the algorithm, with a speed
increase of 11. 98% , and the evaluation results of the new indicators were more reasonable than those of the entropy
metrics.

Keywords: cascade control loops; performance evaluation; non-Gaussian; image quality evaluation; sparrow algo-

rithm ; system identification





