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Motivation 
1. Self-attention has been extensively used in text-to-speech 
(TTS) because of its parallel structure and superior strength 
in modeling sequential data. 

2. The inference procedure becomes relatively slow when 
employing a self-attention decoder for end-to-end speech 
synthesis since the number of operations required by self-
attention scales quadratically in sequence length. 

3. The original self-attention may be substituted by a more 
efficient alternative with only linear computation complexity. 
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Main idea 
1. The self-attention in the TTS model’s decoder is replaced 
by the stack of a global average attention (GAA) module and 
a local predictive attention (LPA) module. 

2. The GAA module assigns the same average attention 
weight to each token to build stable global dependencies. 
The LPA module combines lightweight and dynamic 
convolution to construct flexible local dependencies. 

3. The modified decoder can be accelerated via dynamic 
programming to have only linear computation complexity in 
inference. 
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Method 
The overall framework of  
our speech synthesis model 
and the structure of the 
proposed efficient decoding 
self-attention (EDSA): 
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Method (Cont’d) 

The GAA module: 
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Method (Cont’d) 

The LPA module: 
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Method (Cont’d) 

Paired with the EDSA module, a dynamic programming 
decoding algorithm is proposed to accelerate the inference: 
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Major results 
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Major results (Cont’d) 
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Conclusions 
1. An efficient decoding self-attention module has been 
presented for end-to-end speech synthesis. 

2. The proposed alternative can model both long- and short-
range dependencies with the number of operations scaling 
linearly in the sequence length. 

3. Experimental results on both Mandarin and English 
datasets demonstrate that the suggested method can 
accelerate the inference remarkably with negligible 
performance loss. 
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