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Active Slope Weighted-Constraints Based DTW Algorithm for
Environmental Sound Recognition System

Young Jin JungT, Yun Jung Leeﬂ, Pil Un Kimm, Myoung Nam Kim™

ABSTRACT

The deaf can not recognize useful sound informations such as alarm, doorbell, siren, car horn, and
phone ring etc., because they have the hearing impairment. To solve this problems, portable hearing
assistive devices which have suitable environment sound recognition methods are needed. In this paper,
the DTW algorithm for sound recognition system with new active slope weighting constraint method
was proposed. The environment sound recognition methods consist of three processes. First process
1s extraction of start point and end point using frequency and amplitude of sound. Second process is
extraction of features and third process is classification of features for given segments. As a result
of the experiment, the recognition rate of the proposed method is over 90%. And, the recognition rate
of the proposed method increased about 20% than the conventional algorithm. Therefore if there are
developed portable assistive devices which use developed method to recognize environment sound for
hearing -impaired persons, they could be more convenient in life.
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E 2. 2l4E 0|
Slaney DTW Proposal DTW
5dB 62.8% 92.8%
10dB 71.4% 97.1%
20dB 32.8% 97.1%
30dB 82.8% 10096
Original 82.8% 98.5%
4% Ase Yepd Rolh ztzke] JAEE s
BE AL dadsy B¢ 4, AL, 14379
735 5dBol| A WM Z;S-0] JgFo g e Q4 F o

Holu WA S 7} Rold SR Q4ge] A4

o] o] Fol2= A
SEEERRE
3l QAAE

o)

of B FAY 5 ek

a9 113 12€ 22

A FAAE 5 vt 22y 7|E9
WA S0} vl 7t oo B
o MAHA < A2 Hol A<¢Hg
JuelEo) EgnSel va) AHo FE

223 Abolol]l Azl g4

FUAS Tz Yepd otk zzte] #AA

standard deviation

standard deviation

2500

-o—5dB

1 2 3 4 5 6 7 8
2l st Agle EEHA= A3t 54 A 7R emironmental sounds
AT REHATL 71E T4 ADAY @3 12 12. Rkt DTW LTS BEHA
XY R 2 AL A 4 QUrt =3 A
&9 viFo] ARFTE Ao RFERAY} g‘ﬂ‘: AR vEpd o Aks g s V1Y ¢
= AT S & e ol WARee Ea Bl uisl 24 Fo] For] Fgol FUHoE B3
Z O ol GYA R kg AMER HABE T o) AER] gAA 2 A o] &8-S §<l
2 3o Aoz wuEy oY YYHRE A4E T F Utk
E 3. 7IZ DTWE £ 2¥E
Slaney D'TW
Alram Bell Ambulances F1re~.eng nes Pphce Car Electronic Doorbell
sirens sirens horn phone
5dB 100% 66.6% 66.6% 0% 0% 100% 88.8% 85.7%
10dB 55.5% 95.5% H5.5% 55.5% 55.5% 100%6 17.7% 85.7%
20dB 100% 55.5% 100% 55.5% 55.5% 100% 17.7% 85.7%
30dB 10096 55.5% 100% 55.5% 55.5% 100% 71.7% 85.7%
Onginal 100% 55.5% 100%6 HH.5% 55.5% 100% 77.7% 85.7%
# 4. Hietst DTWE & QNE
Proposal DTW
Alram Bell Ambulances Eire ENEINes Pollce Car Electronic Doorbell
sirens sirens horn phone
5dB 100% 88.8% 100% T1.7% 100% 100% T1.7% 100%
10dB 1009 88.8% 100%6 88.8% 100% 100%% 100% 100%
20dB 100% 88.8% 100% 100% 100%6 100%% 88.8% 100%
30dB 100% 100% 100%6 100% 10026 100% 100%6 100%
Original 100%% 88.8% 10024 100% 10026 10026 100% 10024
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