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Abstract: The microwave photonic filter based on weighted delay structure simultaneously leverages the ad-
vantages of photonic and radio-frequency components, featuring reconfigurability, low cost, and wide band-
width, providing flexible and efficient signal processing capabilities in the microwave band. However, due to
the complexity of the weighted delay structure, discrete optoelectronic components in the system can inter-
fere with the weighted taps at different wavelengths—such as the envelope and gain competition of optical
frequency combs, the gain non-uniformity and nonlinearity of EDFA, and the limited filtering bandwidth of

modulators. These factors cause deviations in the weighted taps from their designed values, leading to distor-
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tion in the microwave filter. This paper proposes an end-to-end optimization approach by treating the mi-

crowave photonic filter as a black-box system. By monitoring the spectral shape (i.e., the weight values of

each tap) of the final output in real time, the difference between the wavelength taps and the ideal taps is cal-

culated and feedbacked to adjust the filtering coefficients of the waveshaper in real time, ensuring the output

spectral weights remain in the designed state. Through this end-to-end optimization approach, we achieved a

spectral reconstruction accuracy of 0.05dB and completed an RF low-pass filter with an out-of-band rejec-

tion ratio of up to 47dB.

Key words: photonic RF filters; microwave photonics; mode-locked laser.
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