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Abstract: Sound event detection is currently an important issue in the field of computer hear-
ing, and polyphonic sound event detection is one of the most challenging research hotspots.
Based on the newly proposed non-iterative self-attention routing method and capsule net-
work, this paper proposes a multi-path capsule network model based on self-attention rou-
ting, which is used for polyphonic event detection. Since the self-attention routing method is
non-iterative and highly parallel, it greatly accelerates the training speed of the model; the
multi-path primary capsule layer uses asymmetric convolution kernels of different sizes,

which not only enables the model to obtain information of different resolutions, but also ex-
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tremely retains time information, thereby improving the performance of the model. This pa-

per conducts comparative experiments and performance evaluation of the proposed models
and methods on the data set of DCASE 2017 Task 4. The F score of the audio tagging sub-

task is 59. 5% . and the error rate of the sound event detection is reduced to 0. 72, which is a

big improvement. The results show that the method in this paper has the advantages of high

sound event detection accuracy, fast speed and strong generalization ability.
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Fig.1 Capsule network structure
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Fig.2 Dynamic routing algorithm
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Fig.3 Multipath primary capsule layer
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Fig.4 Capsule network structure based on self-attention routing
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Table 1 Performance results of audio tagging subtask %

Jiik F 734 LIRS EERCIE:S
GCCaps 58.3 59.2 57.6
GCCaps-att 58.7 59.5 58.1
GCCaps—mp 59.2 59.7 58.9
MPCaps-att 59.7 60.1 59.5
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Table 2 Performance results of sound event detection subtask

Iy vk HiiR %
GCCaps 0.76
GCCaps-att 0.74
GCCaps—mp 0.75
MPCaps-att 0.72
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