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SEH6 @ L PO AR I ZREE DI 2R, 20 A 4800, 20 000, 35000, 50000, T [ I AL I 75 B
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& 50000, FTPAASCfE SN 23T A 50 000 B9V SR8 I 2615 21 BRI 2 TR AE 7L
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Research on the Influence of Network Structure Complexity

on Deep Learning for Gravitational Wave Detection

MA Cun-liang!, ZHAN Chao!, JIA Ming-zhen!, HE Guan-sheng?,
LI Wei-jun?, YI Jian-bing!

(1. Jiangzi University of Science and Technology, Ganzhou 341000, China; 2. University of South
China, Hengyang 421200, China)

Abstract: Deep learning for gravitational wave detection has been a hot spot in recent
years. The matched filtering method can be regarded as a neural network with a single
convolutional layer, and the template is stored in the convolution kernel. By increasing the
depth of the model, similar detection effects can be obtained while the parameter number
is greatly reduced. We study the deep learning gravitational wave detection models with
different convolution kernel sizes, convolution kernel number, and convolution layer number.
In addition, we investigate the detection effect of the model with batch normalization before
the fully connected layer, and find that the detection accuracy of the model with a single
convolutional layer increase from about 50% to more than 90% when the batch normalization
is applied. A potential new method is provided for the compression of the number of matched
filtering templates. By adding BN and full connection layer after matching filter, the number
of matching templates may be greatly reduced. The generalization ability of the optimized
CNN models on different background noise is also investigated. We find that the model
trained by the data with H1 background noise can be used to detect the data with L1

background noise, but the accuracy is slightly reduced.

Key words: binary black hole merger; gravitational wave detection; deep learning
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