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Abstract: [ Objective] Optical Fiber Composite Overhead Ground Wire (OPGW) is a kind of composite fiber optic cable de-
signed for high-voltage transmission lines, which has a wide range of applications in power transmission lines. However, the ice-
covering problem of OPGW cables can seriously affect the safe and stable operation of transmission lines. In order to improve the
accuracy of the prediction of the ice - covering thickness of OPGW fiber optic cable, this paper proposes a multi - parameter ice
thickness prediction method for OPGW. [ Methods) In this paper, we propose a Combining Improved Circle Mapping and Gold-
en Sine Algorithm with Subtraction- Average-based Optimizer (ICGSABO) to optimize the parameter selection of Back Propaga-
tion (BP) neural network. In this method, the OPGW fiber optic cable ice-covering data collected by Brillouin Optical Time-Do-
main Reflectometer (BOTDR) equipment and meteorological sensors are firstly decomposed by Variational Modal Decomposition
(VMD) algorithm. This process yields modal components at different frequencies, termed Intrinsic Mode Functions (IMFs) ,
thereby reducing the instability of the original sequence. Secondly, the BP neural network is constructed with the Mean Square Er-
ror (MSE) as the loss function. The ICGSABO algorithm is constructed using the improved Circle mapping and golden sine algo-
rithm to optimize the weights and thresholds of the BP neural network to improve the global search capability and convergence
speed of the model. Finally, each modal component is input into the ICGSABO - BP model to obtain the predicted value of ice
cover thickness, and the prediction results of each component are superimposed and reconstructed. [ Results] The experimental
results show that the multicomponent ice thickness prediction method significantly outperforms other models in the prediction range
of ice cover thickness from 0 to 30 mm, with a prediction accuracy (R*) of 0. 962 22 and a MSE of 0. 247 79, which verifies the
effectiveness of the proposed model. [ Conclusion) This ice thickness prediction model can take full advantage of the strain of fi-
ber optic cables, temperature data and meteorological data to generate more accurate prediction results, which has an important ap-
plication value for power grid security monitoring.
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Figure 2 The operation flow of multi-parameter ice thickness prediction model
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Table 1 Performance comparison of ice thickness prediction

models

A MAE MSE RMSE R’
BP 0.53546 0.67769 0.82322 0.896 68
PSO-BP  0.51420 0.60093 0.77520 0.908 38
SABO-BP  0.53674 0.52139 0.72207 0.92051
ICSABO -BP 0.50043 0.48113 0.69364 0.926 65
GSABO-BP  0.45141 0.35527 0.59605 0.945 84
ICGSABO-BP 0.38695 0.24779 0.49779 0.962 22
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T OLIEAT T 256 50 M, 1 R ek i S 504k D ik
8 E AR TE TR () Ui SR B R 4 R 8 R AR T A AL
G T R R I, i — A S R R B S T
S VKBRS A B 1A AR A v R I ) o
Mo TE TR EHUKEE — A& B 30 mm.
£ 0~30 mm 7 VKR N, AR ST $E OPGW £
2t vk R AL A TN 7 35 A0 L AL 48 BP i 45 0 445 455 75
B3 H B A T AR, S 00 45 SR W AR ) e
ZHC R} 0.962 22, MSE F& % 0. 247 79, 33E T4
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