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A study on user defined spoken wake-up word recognition system
using deep neural network-hidden Markov model hybrid model
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ABSTRACT: Wake Up Word (WUW) is a short utterance used to convert speech recognizer to recognition mode.
The WUW defined by the user who actually use the speech recognizer is called user-defined WUW. In this paper,
to recognize user-defined WUW, we construct traditional Gaussian Mixture Model-Hidden Markov Model
(GMM-HMM), Linear Discriminant Analysis (LDA)-GMM-HMM and LDA-Deep Neural Network (DNN)-
HMM based system and compare their performances. Also, to improve recognition accuracy of the WUW system,
a threshold method is applied to each model, which significantly reduces the error rate of the WUW recognition
and the rejection failure rate of non-WUW simultaneously. For LDA-DNN-HMM system, when the WUW error
rate is 9.84 %, the rejection failure rate of non-WUW is 0.0058 %, which is about 4.82 times lower than the
LDA-GMM-HMM system. These results demonstrate that LDA-DNN-HMM model developed in this paper
proves to be highly effective for constructing user-defined WUW recognition system.
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Fig. 1. (Color available online) Process of enroliment
step of user defined wake up word recognizer.
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Fig. 2. Process of decoding step of user defined wake
up word recognizer.
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Table 1. User defined spoken key word recognition
results (error rate, %).

Table 2. User defined spoken key word recognition
results after applying threshold method (error rate, %).

WUW | Non-wuw P4 “?Il‘;ber ! WUW | Non-wuw [F4 “;"}Il‘ber/
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