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Prediction of Audible Noise of CNN-BiLSTM High Altitude Multi-factor Transmission Line
Based on Multi-head Attention Mechanism

HUANG Yuehua, ZHANG Zihao, CHEN Qing, LIU Xingtao, TU Jintong
(College of Electrical Engineering and New Energy, China Three Gorges University, Hubei Yichang 443002, China)

Abstract: To study the prediction of audible noise of transmission lines under the influence of multiple environmen-
tal factors at high altitudes, such three audible noise observation stations as 20 m,30 m and 35 m away from the side
phase are set up under the 500 kV double-circuit line on the same tower at the altitude of 2 400 m. At the same time,
the meteorological station is used to collect data on multiple environmental factors. In this paper, a kind of convolu-
tional neural network (CNN)-bi-directional long short-term memory (BiLSTM) model based on the multi-head atten-
tion(MHA) mechanism is proposed for audible noise prediction. Firstly, the Pearson correlation analysis is used for
calculation, comparison and elimination of correlation degree of various environmental factors data. Then, in order to
fully mine the temporal features of the audible noise data, CNN is used for feature extraction of the multiple environ-
mental factors data. Then, the extracted feature vectors are input to BiLSTM for training, and the multi-head atten-
tion mechanism is introduced at the BiLSTM side to make the model learn data features with higher weight, thus im-
proving the prediction accuracy of the model. The results show that the combined model constructed by this method
can improve the prediction accuracy of the audible noise data considering multi-factor features and has good general -
ization.
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Fig.1 Scenarios of measuring points at Yanyuan station
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Fig. 2 Equipment layout of Yanyuan station
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Table 3 Prediction results of BILSTM model under

different neurons

P T4 RMSE MAE MAPE
8 2576 0.958 0.109

16 2.482 0.952 0.092

32 2.592 0.838 0.081

64 2.254 0.661 0.075

128 2.730 0.739 0.113

%4 FEHEFRZLT CNN-BILSTM B Tl 45
Table 4 Prediction results of CNN-BiLSTM model under

different convolution kernels

BRZAEL RMSE MAE MAPE
8 2.781 0.636 0.093

16 2.530 0.639 0.135

32 2,618 0.475 0.079

64 2.498 0.532 0.103

128 2.249 0.430 0.068

x5 ATEHEFS KT CNN-BILSTM R 45 5
Table 5 Prediction results of CNN-BiLSTM model under

different convolution steps

BRLK RMSE MAE MAPE
1 2.396 0.347 0.069
2 2.583 0.583 0.078
3 3.146 0.625 0.102
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Table 6 Parameter settings of different models

o BLSTM CNN-  BilSTM- CNN-BiLSTM-
BiLSTM  MHA MHA
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Fig. 9 Evaluation indicators of different measurement

distance scenarios
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