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Abstract

At present, mathematical modeling within control theory courses, including “Principles of Automatic
Control” and “Modern Control Theory”, predominantly employs mechanism analysis methodologies.
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This approach often results in students having a superficial understanding of system identification
concepts. By taking the frequency domain identification of first-order and second-order systems as
illustrative examples, a simulation experiment for frequency domain identification, based on am-
plitude-frequency characteristic, is meticulously designed. Within this experimental framework, RC
and RLC circuit simulation models are constructed in Simulink utilizing modules from the Powerlib
module set. Through circuit simulation, amplitude-frequency characteristic data are systematically
acquired. Subsequently, employing linear least squares techniques, the mathematical expressions
for the parameters of the transfer function model, derived from the amplitude-frequency charac-
teristic, are rigorously formulated. This simulation experiment significantly enhances students’
comprehension and mastery of the principles and processes inherent in frequency domain identi-
fication. Furthermore, it establishes a solid foundation for students to accurately employ the control
theory in the analysis and design of control systems.
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Figure 1. RC circuit schematic diagram
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Figure 2. RLC circuit schematic diagram
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Table 1. The modules employed in the simulation, their respective locations, and functionalities
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Figure 3. Simulink simulation model of RC circuit
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Table 2. Amplitude-frequency characteristic of RC circuit
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0.5 0.9893 0.9892
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1.5 0.9143 0.9143
2.0 0.8610 0.8623
2.5 0.8045 0.8045
3.0 0.7485 0.7482
3.5 0.6953 0.6952
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Figure 4. Simulink simulation model of RLC circuit
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Table 3. Amplitude-frequency characteristic of RLC circuit
= 3. RLC B RRMRST4FIE
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HIR{H =1
330 1.1228 1.1244
360 1.1211 1.1229
390 1.1087 1.1108
420 1.0843 1.0867
450 1.0478 1.0500
480 1.0006 1.0031
510 0.9454 0.9476
540 0.8851 0.8871
570 0.8229 0.8247
600 0.7614 0.7627
630 0.7023 0.7034
660 0.6468 0.6476
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