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Development of a noise-robust scream detection system using deep learning
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The purpose of this research is to develop and disseminate a scream
detection system that can be used in noisy environments. First, we proposed a scream enhancement
method using deep learning to achieve high detection performance even in noisy environments. Through

simulations assuming noisy environments, we confirmed that high scream enhancement effects and
scream detection performance could be obtained. Next, to enable real-time operation on small PCs, we
worked on reducing the computational cost. By utilizing the strong periodicity of screams, we
succeeded in achieving the same or better scream enhancement effect with 1/19th of the number of
parameters compared to conventional methods. Finally, in order to facilitate the discrimination
between scream-like sounds and screams, we proposed a new method that applies the scream enhancement
process described above two times, and confirmed its effectiveness.
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1 [dB]

Method
Types of noise Noisy Wave-U-Net SEGAN MMSE
Station(0dB) -1.95 12.20 4.63 2.32
Factory(0dB) -2.06 10.85 3.63 1.40
Intersection(0dB) -1.68 11.92 4.89 -0.335
"7 “Station(-3dB)” [ -6.64° ~ T 949 T T 236 = 026
Factory(-5dB) -6.80 8.20 1.64 0.04
Intersection(-5dB) -6.36 9.19 3.05 -1.91
Train(0dB) -1.50 11.16 3.07 0.67
Computer room(0dB) | -2.12 10.97 4.83 1.40
Air conditioner(0dB) | -1.79 13.01 498 0.28
"7 T Train(-5dB) ~ T [ -6.23° © © 7.83 138 260
Computer room(-5dB)| -6.87 8.00 3.44 0.29
Air conditioner(-5dB) | -6.58 10.13 2.53 -2.97
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2 [%0]
Types of noise
Station 0.447 0.201 0.145 0.021
Factory 0.276 0.065 0.016 0.015
Intersection 0.271 0.024 0.014 0.001
Train 11.583 0.932 0.989 0.544
Computer room 0.016 0.000 0.000 0.000
Air conditioner 1.035 0.003 0.002 0.007
Average 2271 0.204 0.194 0.098
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3 L [dB]

Types of noise IL=12 L=10 L=8 L=6 L=4 L=2
Station(0dB) 12.20 12.52 12.78 13.03 12.97 10.84
Factory(0dB) 10.85 11.08 11.36 11.53 11.48 9.30

___Intersection(0dB) | 1192 _12.07__1233__1259__12.69__1059_
Station(-5dB) 9.49 9.83 10.00 10.04 9.70 6.94
Factory(-5dB) 8.20 8.38 8.56 8.58 8.15 5.34

Intersection(-5dB) 9.19 9.39 9.55 9.68 9.42 6.73
Train(0dB) 11.16 11.82 12.20 12.11 12.06 9.69

Computer room(0dB) | 1097  11.07 10.99 11.12  11.38 9.39
__Air conditioner(0dB ) 13.01 _ 1349 13.72 1369 1366 1138

Train(-5dB) 7.83 8.38 8.70 8.39 8.00 4.99

Computer room(-5dB) | 8.00 7.98 7.67 7.76 7.81 5.24

Air conditioner(-5dB) 10.13 10.59 10.56 10.37 10.25 7.14

4
L=12 L=10 L=8§ L=6 L=4 L=2
10,263,002 6,180,890 3.354.650 1,553,882 548,186 107.162
5 2" Stage Wave-U-Net [dB]
Types of noise 1:=12 L=10 L1:=8 L:=6 L>=4  w/o 2nd Stage
Station(0dB) 13.21 13.31 13.37 13.33 13.27 12.97
Factory(0dB) 11.77 11.84 11.90 11.86 11.81 11.48
__Infersection(0dB) | 13.04 _ 13.09 _13.13 13.13 1308 ____ 1269 ___
Station(-5dB) 10.17 10.28 10.34 10.24 10.13 9.70
Factory(-5dB) 8.66 8.74 8.78 8.64 §.61 8.15
Intersection(-5dB) 9.98 10.06 10.11 10.04 9.94 9.42
Train(0dB) 12.06 12.31 12.39 12.45 12.35 12.06
Computer room{(0dB) | 11.38 11.78 11.83 11.87 11.79 11.38
__Atr conditioner(0dB _| 13.66 _14.00 _14.12 1420 1411 | 1566 ___
Train(-5dB) 8.30 8.41 8.45 8.27 8.18 8.00
Computer room(-5dB) | 8.52 8.61 8.61 8.42 8.28 7.81
Air conditioner(-5dB) 10.78 10.89 10.98 10.80 10.66 10.25
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