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ABSTRACT: Wind farms' quality of power data is significant
for wind power forecasting. However, due to human error,
sensor failures, network issues, or communication congestion,
wind farm power data is prone to extensive missing values.
Therefore, this article proposes a MAGAT (Multi-Head
Attention and Graph Attention Network) model that combines
Multi-head Attention (MA) and Graph Attention Network
(GAT) to address this issue. Using a heterogeneous graph
representation, the GAT layer is used to characterize and extract
the associative relationships between known and missing data
in the wind farm. On the other hand, the MA layer focuses on
mining the mapping relationship between the features of wind
farm data and the missing power data, enabling accurate filling
of missing power data in the wind farm. The proposed method
is compared to other advanced filling algorithms in an
empirical analysis using operational monitoring data from a
wind farm in Jiangsu, China. The results show that the
proposed method outperforms the others in various scenarios,
including different types and rates of missing data. This
demonstrates the effectiveness and stability of the proposed

method for filling in missing data in wind farms.

KEY WORDS: wind farm; data imputation; multi-head

attention; graph attention network
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Table 1 Errors of different methods

A IvaE1 Iviar2 Irmse
MAGAT 0.023 0.376 0.040
GAT 0.049 0.417 0.069
Cubic 0.027 0.478 0.049
BP 0.036 0.472 0.060
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KNN 0.160 0.798 0.205
CNN 0.156 0.782 0.200
MACNN 0.097 0.597 0.138
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Fig. 5 Recovery of different methods
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Table 2 Prediction accuracy of different models

I acc/ %

i

Kk 1 Btk 2 Kk 3
LSTM 78.30 79.88 82.33
RF 83.15 84.93 84.97
BP 84.68 85.43 87.91
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Fig. C1 Model parameter of MAGAT
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Table C1 Errors of different methods in different loss rate in random loss type
AL/ R EE 10% BRKF 20% R H 30% KA 50%
R Iviag1 Iviag2 Iruise Iviasi Ivar2 IRMSE Iviag1 Iviara Iruise Ak Iviag2 IRmsE
MAGAT 0.023 0.376 0.040 0.024 0.413 0.041 0.026 0.448 0.042 0.028 0.525 0.042
GAT 0.049 0.417 0.069 0.050 0.434 0.070 0.052 0.489 0.065 0.055 0.562 0.067
Cubic 0.027 0.478 0.049 0.028 0.532 0.053 0.031 0.654 0.058 0.037 0.782 0.066
BP 0.036 0.472 0.060 0.039 0.481 0.066 0.046 0.623 0.070 0.058 0.637 0.083
KNN 0.160 0.798 0.205 0.161 0.808 0.207 0.164 0.811 0.210 0.168 0.820 0.211
CNN 0.156 0.782 0.200 0.157 0.791 0.208 0.160 0.798 0.215 0.162 0.885 0.219
*k C2 EEREITEREETAREEMREITNIEIR
Table C2 Errors of different methods in different loss rate in continuous loss type
R R 10% K 20% K 30% BRRE 50%
RE IvaE1 Iviar2 IruvisE Iviae1 Ivag2 IRMSE IvaE1 Ivara IruvsE IvaE1 Ivag2 IrmsE
MAGAT 0.052 0.603 0.084 0.064 0.644 0.087 0.069 0.685 0105 0.085 0.772 0.118
GAT 0.058 0.640 0.093 0.080 0.781 0.119 0.093 0.797 0.130 0.109 0.825 0.154
Cubic 0.077 1.199 0.132 0.135 1.829 0.239 0.222 3.031 0.363 0.318 4919 0.526
BP 0.068 0.741 0.108 0.083 0.829 0.120 0.092 0.897 0.132 0.118 0.951 0.155
KNN 0.164 0.809 0.212 0.166 0.812 0.215 0.170 0.815 0.224 0.174 0.823 0.248
CNN 0.115 0.728 0.146 0.127 0.732 0.157 0.135 0.851 0.170 0.166 0.868 0.188
R C3 BEERARTERARETAREENRETNIER
Table C3 Errors of different methods in different loss rate in transverse loss type
il T 10% FRE 20% R 30% BRKZE 50%
W Iviag Iviag2 Irmse Iviag: Ivar2 Irmse IviaEl JIVIN Irmse Ivag! Ivag2 Irmse
MAGAT 0.026 0.388 0.047 0.029 0.427 0.051 0.043 0.503 0.072 0.058 0.549 0.084
GAT 0.054 0.438 0.073 0.059 0.453 0.078 0.073 0.547 0.086 0.096 0.598 0.102
Cubic 0.028 0.475 0.049 0.029 0.537 0.051 0.031 0.652 0.058 0.039 0.785 0.068
BP 0.046 0.491 0.065 0.054 0.510 0.072 0.071 0.665 0.086 0.098 0.697 0.098
KNN 0.162 0.801 0.207 0.164 0.812 0.209 0.167 0.877 0.213 0.171 0.921 0.215
CNN 0.159 0.788 0.205 0.165 0.800 0.217 0.192 0.853 0.244 0.214 0.908 0.273
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