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Development of a Communication System Using Sound Signals in
Inaudible Frequency Bands

HAO QIANT' MASANORI MORISE"
MASAHIRO NIITSUMA 3 YOICHI YAMASHITAT

Abstract: This paper describes the development of a communication system using sound signals in which useful information are
embedded in inaudible high frequency bands. The proposed system can realize communication to a mobile terminal device just
using a built-in microphone and a general speaker, and does not require any special devices for sending and receiving
information. This paper describes a method of encoding information in inaudible bands and decoding embedded signals to extract
information, and evaluation results. We implemented a prototype system on a tablet PC, which involves decoding the station
announce message embedded in speech and lyrics in music sound.
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Figure 3 Bit assignment in a packet sequence
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Table 1 Conditions of the implemented system

44.1 kHz

Hamming window

Sampling frequency

Windows function

Packet length 1536 sample
Frame length 1024 sample
Shift length 512 sample
FFT size 1024 sample
Frequency spacing 172.26 Hz

Frequency band 17.98—19.78 kHz
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Figure 3 Embedded message of the station announce system
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Figure 4 Correct Rate of decoded characters
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Figure 5 Snapshot of the implemented system
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Figure 4 An example of the lyrics display system
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