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Abstract This paper relates to an IoT device system that detects sound source and estimates the
sound source location. More specifically, it is a system using a sound source direction detection
device that can accurately detect the direction of a sound source by analyzing the difference of
arrival time of a sound source signal collected from microphone sensors, and track the generation
direction of a sound source using an IoT sensor. As a result of a performance test by generating
a sound source, it was confirmed that it operates very accurately within 140dB of the acoustic
detection area, within 1 second of response time, and within 1° of directional angle resolution. In
the future, based on this design plan, we plan to commercialize it by improving the reliability by
reflecting the artificial intelligence algorithm through big data analysis.
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Table 1. Specification of Microphone sensor

Section Contents
Directivity Omnidirectional
Sensitivity -46dB
Frequency Bandwith 4kHz
Phase Difference under £2°
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Table 2. Design of Message Protocol

Type Define Description Pafke
START_ON_AS 0x1001 |Agent registration request RQ
STARTON.SA | oci002 [Agerl  fesboree | of| e
ﬁGT_THRH_CHG_S 0x1007 Iet]c;ﬁzzﬁld value change RO
ﬁgT_TH RH_CHG_ 0x1008 Iet]c;ﬁzzﬁld value change RP
ﬁgT—EVENT—REP— 0x1009 |Report measurement NOTI
GONTROL_STS_RE| 0,100b | Control device status NOTI
CM_STS_REP_AS 0x100c |Camara status NOTI
RESET_AGENT_SA | 0x100d |Agent restart request NOTI
FW_DOWN_SA | x1000f |Fimwere download| gy
FW_DOWN_AS 0x1010 rAe%eur:st firmware  download RP
éET_\/ALUE_REP_ 0x2001 ﬁgﬁginission requeisntformation NOTI
ﬁgT—VALU E_REP_ 0x2002 |Agent information reporting | NOTI
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Table 3. Performance Evaluation

Section Results
Sensitivity 50mV/Pa
Response Time under 1 sec
Angle Resolution 1°
Detection Area under 140dB
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