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Instant Learning Sound Sensor:
Flexible Sound Event Recognition System for Ubiquitous Computing

YuyvA NEGISHIT and NOBUO KAWAGUCHIt

We propose a smart sound sensor component for building context-aware systems that can
instantly learn and detect events from various sound information with a small and low cost
device. Using the proposal sensor, a developer of a ubiquitous service can easily utilize a
real world sound, like an event trigger to control appliances, without a signal processing pro-
gramming. In the event learning phase, a developer is only required to input target event
sounds from a microphone or sound files. The proposal system automatically analyzes and
selects an appropriate sound recognition process. Actually, we designed and implemented the
flexible event sound learning system on a PC, and sound sensor on a low cost Micro DSP
device. By the experiment, we evaluate the feasibility of proposal sensor, and we confirmed
it can automatically generate various event sounds recognition process with almost over 83%
accuracy.
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Fig.2 Basic sound recognition process
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Table 2 Example of parameter configurations

parameter name sound (a) | sound (b) | sound (c)
Flength 256 128 512
Fonift 60 30 120
N, 16 12 32
Wy 1.0 0.4 0.5
Wy 0 0 0.5
W, 0 0.6 0

L - 120.0
Amaz - 30000 -
EnableLPF false false false
CodebookSize_S 2 4 4
CodebookSize_T 4 16 16
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5.2 Sensor Configurator
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5.3 Sound Recognition Toolkit
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Fig.5 Screenshot of Sensor Configurator
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Fig.6 Screenshot of Sound Sensor on PC
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Table 3 Result of evaluation with optimized templates

ARV M Rik#% (Recognition rate) | atadak#® (Error rate)
1. /KD SKDFND 100% 0.0%
2. TH 7 v F > 7 b — 2 OhIEEhES 100% 0.83%
3. §lEFzMD 5 100% 1.67%
4. WEEDFER B %5 100% 2.50%
5. MEEDS [ Z I LZRT 2 H 100% 5.00%
6. BTLVYRERT S 100% 13.3%
7. EMENL E 100% 15.0%
8. TSAVRE LTS &5 100% 15.8%
9. fILAA w F M 100% 48.3%
10. R A bR—RIcEZALH 100% 94.2%
11. @z <Pl 98.7% 20.8%
12. AMHLZAIL & 98.1% 31.7%
13. TIRT 4w 7REMNL & 96.3% 17.5%
14. W OREZE < B 55 93.75% 42.5%
15. R7 /7 &@EIL, F7ZHTZE 88.9% 0.0%
16. a—b—h v SIcBRzESE 86.8 % 5.00%
17. EEEOZFERZE FATEH 86.4% 5.83%
18. 7V v T R=RICR Y THERALH 85.63% 65.8%
19. RYA FR—F - 7V —F—D¥F 83.4% 79.2%
20. 5IEMLEMI 2 83.3% 0.0%
21. AC 2y Acavty b EELALE | 83.3% 0.0%
22. HIABOHEI 2 80.0% 0.0%
23. IIKEDGEE FNC YD 55 78.6% 35.8%
24, HSABEWD B 42.2% 0.0%
R4 TUTL— MK HEERE NIZARHA XY - Flil U OS5 R
Table 4 Result of evaluation using the instant learning
ARV M, k% (Recognition rate) | ialik#% (Error rate)
1. F—FR—=R - 2LV TH 100% 35.0%
2. TS5A4 Y REMTEE 96.9% 0.0%
3. RTA FR=F « 7V —F—DF 93.9% 99.2%
4. 7V TR=RIIRVTEZALE | 85.63% 35.8%
5. 5lEHLEMT % 83.3% 1.7%
ANV FEICBET BRREEIC DWW CEHMIG L 7. 5 . accepted 19
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