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A Study for Snoring Detection Based Artificial Neural Network
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Abstract - In this study, we developed a snoring detection algorithm that detects snores automatically. It consists of
preprocessing and snoring detection part. The preprocessing part is composed of a noise removal part using spectrum
subtraction, and segmentation part, and computation part of temporal and spectral features. And, The snoring detection
part decides whether detected blocks are snores with BPNN(Back-Propagation Neural Network). BPNN with one hidden
layer and one output layer, is trained with data of 7 subjects and tested with data of 11 subjects of total 18 subjects.
The proposed algorithm showed a Sensitivity of 90.41% and a Predictive Positive Value of 84.95%.
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: Snoring detection, BPNN(Back-Propagation Neural Network)
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Fig. 1 Flowchart of snoring detection algorithm
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Fig. 2 Block diagram of spectrum subtraction
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Fig. 3 Noise removal by spectrum subtraction

(a) Signal with noise (b) Signal with eliminated noise
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Fig. 4 Smoothing by exponential function
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Fig. 5 Result of block detection
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Fig. 6 Examples for which one snore is recognized as
more than two snores
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E 1 TP, FP, FN M9
Table 1 Definition of TP, FP, FN
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Classified Snoring

Classified Non-Snoring

Snoring

Non~Snoring

True Positive(TP)

False Negative(FN)

False Positive(FP)
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Table 2 Detection rate of snoring for hidden layer neuron numbers

g Sensitivity(%) PPV(%) (%)
15 94.75 83.17 88.96
16 95.87 75.66 85.77
17 96.48 79.04 87.76
18 90.83 82.67 86.75
19 91.74 79.70 85.72
20 88.47 81.41 84.94
21 96.29 73.05 84.67
22 92.99 79.28 86.14
23 94.28 74.65 84.47
24 94.71 82.03 88.37
25 95.43 76.30 85.87
26 81.80 73.92 7186
27 92.31 84.06 8818
29 94.83 74.65 84.74
30 32.80 74.77 78.79
31 86.04 79.95 83.00
32 92.27 73.36 82.81
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Fig. 9 Examples of typical and bizarre snoring waveform
(a) snoring of number 2 subject
(b) snoring of number 7 subject
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Table 3 Snoring detection rate at 28 hidden layer neurons

= AFo] Sensitivity PPV
EE LN TP FP FN o o)
1 72" 65 7 90.28 100.00
2 101 101 1 0 100.00 99.02
3 56 54 25 2 96.43 68.35
4 84 84 8 0 100.00 91.30
5 109 105 3 4 96.33 92.92
6 82 82 6 0 100.00 93.18
7 22 22 21 0 100.00 51.16
8 91 90 5 1 98.90 94.74
9 82 82 2 0 100.00 97.62
10 66 42 17 10 80.77 71.19
11 49 45 15 4 91.84 75.00
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