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Abstract: [ Objective] Power transient is a critical factor affecting transmission performance in multi - band optical networks.
Transmitter failures further disrupt the original network power distribution, resulting in power drift of surviving channels, degrada-
tion of the Generalized Signal-to-Noise Ratio (GSNR), and deterioration of GSNR flatness at the receiver. Existing approaches
are primarily based on end-to-end local performance optimization and focus on parameter adjustment for individual links or local
nodes, lacking unified modeling of network -level optical power coupling and coordinated optimization across the entire network.
[ Methods Y To address this issue, a surviving-channel power re -equalization method based on the Covariance Matrix Adaptation
Evolution Strategy (CMA -ES) is proposed. By jointly optimizing Raman pump parameters at the network level, the proposed
method achieves adaptive reconstruction of the surviving -channel power distribution and global performance recovery under trans-
mitter failure scenarios. A multi-band optical network model is established using the GNPy simulation platform, where Stimulat-
ed Raman Scattering (SRS) , inter-channel nonlinear interference, and inter-channel power coupling are jointly considered. The
pump frequencies and pump powers of all Optical Multiplex Sections (OMS) are modeled as continuous high-dimensional optimi-
zation variables, and a comprehensive objective function is constructed based on the mean and standard deviation of the receiver
GSNR. CMA-ES is employed to iteratively update the parameter distribution through covariance matrix adaptation and probabilis -
tic evolution, thereby performing network -level joint optimization of Raman pump parameters across multiple OMSs and accom -
plishing surviving - channel power re -equalization after failures. [Results]Simulation results demonstrate that, under single -node
multi - direction transmitter failure scenarios, the proposed method effectively restores the power distribution of surviving channels
and improves transmission quality. Compared with the failure state, the average GSNRs of all receivers are improved by 0. 20~
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0. 85 dB, while the GSNR standard deviation is reduced by 0. 12~0. 20 dB, leading to a significant improvement in GSNR distri~
bution flatness. Meanwhile, the proposed method achieves an average objective - function gain of approximately 1 dB. [Conclu-
sion] The proposed CMA -ES-based network-level surviving -channel power re -equalization method effectively mitigates power
drift and GSNR degradation caused by transmitter failures through collaborative optimization of Raman pump parameters across
multiple OMSs. It simultaneously improves the average GSNR and the flatness of the GSNR distribution, thereby enhancing the
network-level failure recovery capability of multiband optical networks. The proposed method provides an efficient intelligent opti-

mization solution for power re-equalization under transmitter failure scenarios.

Key words: multi-band optical networks; transmitter failures;power transient; GSNR; Raman pump parameters
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Figure 2 Transmitter failures in multi-band optical network
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