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Feature analysis of scream sound and its application to scream detection system
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Recently, as crimes have become more diverse and increasingly sophisticated, our
awareness of security systems has increased. The most typical kind of security system is a security
camera, but there are various issues in that there are situations in which they cannot be used, such as
from consideration of privacy or in darkness. For that reason, security systems that utilize sound
information have been proposed. This reﬁort relates to scream detection system that focuses on screams
within various sounds, and proposes techniques increasing its noise robustness. More specifically, we use
spectral entropy, which expresses the difference in frequency distribution between a scream and noise, as
a feature, and also construct a model from screams with superimposed noise. In scream identification and
scream detection experiments under noisy environments, the proposed method could be improved the equal
error rate under all noisy environment, in comparison with the conventional method.



o
@

®

o

( )
( )
a
E, = logs, ) % [k] M
X ot K
K
(R.ID)
10 . 2mki
Ril=2) AHen(i5-) @
k=0

X 1]



(FR)
1 ipin <1 (Local Max)
(Max)
2 o Max = Local Max Local
Max i |
O=a, =1)
E. FFR 200
360
11.5 T
n W | =—-sxeiom| T
WL‘ SNR=-5dB | |

6.5 -
0 100 200 300 400 500
Frame
E;
3500
| SNR=20dB
U il — — — SNR=10dB
SKK) i SNR=-5dB
=
= 2500 1
3
=1
]
52000
& !
B 1500 | |
= 1500 i
5
2 1000 ]
=
= i
500 i S

500

SNR=-5dB
SNR=10,-5dB

FF.

Mel-Frequency Cepstral

Coefficients ( MFCC) (C.IID

M-1
m=0
-1
xeml = Z B i [K] (4
m=_0
X[k] t k
Bm,'{
M

1=1=13

2.5

15} ”

.
Frequency[Hz]
H,
Rm:x
H.=— Z P, [n] logP.[n]
n=K_.
Xi[n]
Lk I —
Ime X[k
Kmin Kmax
H,
(€)
SNR (
SNR
SNR
SNR
@
48kHz
16 16kHz
48 922

922

(5)

(6)



400 600 800 1000 1200 1400 1600 1800
Fundamental frequency [Hz|

L.mlﬂ Sa 1
450 1850Hz
900Hz
(200 300Hz)

@

Window function Hamming window
Frame length 25 ms
Shift length 10 ms
Pre-emphasis i- 057270
922
461
JEITA
461
461
SNR=0dB
°
(Closed condition)
° (Open
condition)

False Acceptance

Rejection Rate(FRR)

Receiver Operating Characteristic(ROC)
ROC

Rate(FAR) False

FAR = Number of detected noise < 100 (11)
~ Number of evzluzted noize

FRE = i’j Hunbﬁ'afdﬂmediaaers"] 190 (12)
T Fumbersf praosted covesm)
7
MFCC
3.0
IH —— MFCC
| — — — MFCC+Spectral entropy
250 |
|
[
20t
215
z
10T
05T i N
0 ‘ ‘ ‘ ‘ ‘
0 0.5 1.0 15 2.0 25 3.0
FRR [%]
Closed condition
30T T ‘
I —— MFCC
| — — — MFCC+Spectral entropy
251 1
I
I
20f !
S
% 1.5
[ 9
107
057
0 . . ‘ ‘ .
0 0.5 1.0 15 2.0 25 3.0
FRR [%]
Open condition
©)

SNR=0,10dB

MFCC+Spectral entropy

( 0.6 0.8%)



T
! — — = MFCC+Spectral entropy
: MECC+Spectral entropy+MC-training

0 0.5 1.0 1.5
FRR [%]

Closed condition

. ! —— MFCC
- — T T MFCC+Spectral entropy
N e MFCC+Spectral_entropytMC-training

FRR [%]
Open condition

L. Gerosa, G. Valenzise, F. Antonacci,
M. Tagliasacchi, and A. Sarti,
“ Scream and gunshot detection in

noisy environments,” in Proc. The
15th European Signal Processing
Conference, Poznan, Poland,

pp-1216-1220, Sep. 2007.

W. Huang, T.K. Chiew, H. Li, T.S. Kok,
and J. Biswas, “ Scream detection for
home applications,” in Proc. IEEE
Conference on Industrial Electronics
and Applications, Taichung, Taiwan,
pp- 2115-2120, June 2010.

W. Choi, J. Rho, D.K. Han, and H. Ko,
“ Selective background adaptation
based abnormal acoustic  event
recognition for audio surveillance,”
in Proc. IEEE International
Conference on Advanced Video and
Signal Based Surveillance, Beijing,
China, pp-118-123, Sep. 2012.

¢y

SIS, Osaka, Japan, pp.l-6, 3-4
Dec. 2015.
Noboru Hayasaka, ""Noise-robust scream
identification using spectral entropy
and multi-condition GMM,"™ Int"l
Symposium on Smart Info-Media Systems
in Asia (SISA), Narashino, Japan,
pp-96-99, 26-28 August 2015.
Hiroyuki Sakuno, Noboru Hayasaka, and
Youji liguni, "Noise robust speech
recognition selectively using noise
adapted HW set,” IEEE Int"l
Conference on Electronics Circuits
and Systems (ICECS), Marseille,
France, pp.124-127, 7-10 Dec. 2014.
Junichiro Wakasugi, Noboru Hayasaka,
and Youji [liguni, "Robust voice
activity detection using selectively
energy  features,” IEEE Int*l
Conference on Electronics Circuits
and Systems (ICECS), Marseille,
France, pp.359-362, 7-10 Dec. 2014.

' 27

, pp-197-202, Awaji, Japan, 4-5
August 2014.

HAYASAKA ,,Noboru



