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Home monitoring system based on sound event detection
for the hard-of-hearing
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ABSTRACT: In this paper, we propose a home monitoring system using sound event detection based on a
bidirectional gated recurrent neural network for the hard-of-hearing. First, in the proposed system, packet loss
concealment is used to recover a lost signal captured through wireless sensor networks, and reliable channels are
selected using multi-channel cross correlation coefficient for effective sound event detection. The detected sound
event is converted into the text and haptic signal through a harmonic/percussive sound source separation method
to be provided to hearing impaired people. Experimental results show that the performance of the proposed sound
event detection method is superior to the conventional methods and the sound can be expressed into detailed haptic
signal using the source separation.
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Fig. 1. Architecture of the proposed system.
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Fig. 2. Framework of the training and testing pro-
cedure for the proposed SED system.
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Table 1. Comparison of the segment-based error rate
and F-score for different combinations of classifiers
and features.

Method (M)
Classifier Feature ER
M1 | BGRNN | SE, CS,NR2, ST2, TDOA | 0.48 90.4
M2 |BGRNN | SE, CS,NR, ST, TDOA | 0.62 86.1
M3 | BGRNN CS, ST, TDOA 0.91 783
M4 | GRNN | SE, CS,NR2, ST2, TDOA | 0.58 89.7
M5 | LSTM | SE, CS,NR2, ST2, TDOA | 0.59 88.3
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Fig. 4. Results of sound-to-haptic conversion using
harmonic-percussive source separation.
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