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Abstract

In this paper, we propose an intelligent marketing service system that can provide custom

advertisements and events to both businesses and customers by identifying the location and contents

using the ultrasonic signals and feature information in voice signals. We also develop the encoding

and decoding algorithm of ultrasonic signals for this system and analyze the performance evaluation

results. With the development of the hyper-connected society, the on-line marketing has been

activated and is growing in size. Existing store marketing applications have disadvantages that

customers have to find out events or promotional materials that the

headquarters or stores

throughusing the corresponding applications whenever they visit them. To solve these problems, there

are attempts to create intelligent marketing tools using GPS technology and voice recognition

technology. However, this approach has difficulties in technology development due to accuracy of

location and speed of comparison and retrieval of voice recognition technology, and marketing

services for customer relation are also much simplified.

» Keyword: Ultrasonic encoding, Voice signal feature, Ultrasonic decoding, Mobile marketing, Intelligent

Marketing
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II. Analysis of Related Research and
Requirements Analysis

1. Ultrasonic Characteristics
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Fig. 1. Classification by Frequency Band of Sound
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2. Ultrasonic Information Transmission Technology
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Fig. 2. Ultrasonic Signal Generation and Recovery
System Configuration Diagram
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Fig. 3. General Ultrasonic Encoding Conceptual Plot
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Table. 1. Band Configuration

Freq. Code
18000 syncO
18200 code0
18400 codel
18600 code2
18800 code3
19000 code4
19200 codeb
19400 code6
19600 code7
19800 synci
Packet { Code {
Code synco0; silence 50ms;
Code data[s6]; sin-wave(f) 200ms;
, Code syncil; , silence 50ms;

Fig. 4. Packet Format (For 6 datacodes)

3. Ultrasonic Signal Requirements for Transmitting

Marketing Information from Mobile Terminals
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Table. 2. Requirements for Generating and Restoring Ultrasonic
Signals

Requirements Explanation

Encoded ultrasound audio shall not be heard in

Inaudibilit )
u y human hearing (HAS)
The original information must be accurately
Accuracy
recovered.
It should be detected robustly even when mixed
Robustness with noise (environmental noise, noise of other

ultrasonic range).

After decoding, the delay time should be short

Responsiveness . . ) ) )
e until the original information is restored.

Decoding should be possible while consuming

Efficienc ) .
v less resources on mobile devices.
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[Il. Ultrasonic Signal Generator and
Recuperator for Mobile Marketing

1. Ultrasonic Wave Generation and Recovery
Method in Mobile Environment
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Fig. 5. Android Ultrasonic Retrofit Schematic
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2. Robustness and Packet Format for Noise
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Table. 3. Results of Accuracy Measurement in the Cafe
Environment

db Detection Rate Error Rate

-80 0.12 0.18
=70 0.32 0.09
-60 0.64 0.02
-50 0.71 0.04
-40 0.75 0.03
-30 0.84 0.02
-20 0.91 0
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Fig. 7. Sinkband Allocation Format

3. Ultrasonic generator/recovery device optimized
for mobile environments
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Fig. 12. Example of Partial Loss Recovery
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Fig. 13. Chirp Signal Generation C Code

Fig. 14. Sink Sound Generation C Code (M=4)

Fig. 15. Data Generation C Code (M=4)
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Fig. 16. Spectrogram of Ultrasonic Waves Received
through the Microphone
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4. Experiments and Results
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Table. 4. Results of Experiments in the Environment of the
Cafe

DB Detection Rate Error Rate
80 0.42 0.01
=70 0.73 0.01
-60 0.9 0

=50 0.94 0

-40 0.98 0

-30 1 0
-20 1 0

IV. Conclusions
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