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Abstract

An Embedding / Extracting Method of Audio
Watermark Information for High Quality Stereo Music

Kyungyul Bae*

Since the introduction of MP3 players, CD recordings have gradually been vanishing, and the music
consuming environment of music users is shifting to mobile devices. The introduction of smart devices has
increased the utilization of music through music playback, mass storage, and search functions that are
integrated into smartphones and tablets. At the time of initial MP3 player supply, the bitrate of the
compressed music contents generally was 128 Kbps. However, as increasing of the demand for high quality
music, sound quality of 384 Kbps appeared. Recently, music content of FLAC (Free License Audio Codec)
format using lossless compression method is becoming popular.

The download service of many music sites in Korea has classified by unlimited download with
technical protection and limited download without technical protection. Digital Rights Management (DRM)
technology is used as a technical protection measure for unlimited download, but it can only be used with
authenticated devices that have DRM installed. Even if music purchased by the user, it cannot be used by
other devices. On the contrary, in the case of music that is limited in quantity but not technically protected,
there is no way to enforce anyone who distributes it, and in the case of high quality music such as FLAC,
the loss is greater.

In this paper, the author proposes an audio watermarking technology for copyright protection of high
quality stereo music. Two kinds of information, "Copyright" and "Copy_free", are generated by using the
turbo code. The two watermarks are composed of 9 bytes (72 bits). If turbo code is applied for error
correction, the amount of information to be inserted as 222 bits increases. The 222-bit watermark was
expanded to 1024 bits to be robust against additional errors and finally used as a watermark to insert into
stereo music. Turbo code is a way to recover raw data if the damaged amount is less than 15% even if
part of the code is damaged due to attack of watermarked content. It can be extended to 1024 bits or it

can find 222 bits from some damaged contents by increasing the probability, the watermark itself has made

* Corresponding Author: Kyungyul Bae
Dept. of Computer Science, Sangmyung University
20, Hongjimun2-gil, Jongno-gu, Seoul, Republic of Korea
Tel: +82-2-2287-5211, E-mail: jbae@smu.ac.kr

Bibliographic info: J Intell Inform Syst 2018 June: 24(2): 21~35 33



it more resistant to attack.

The proposed algorithm uses quantization in DCT so that watermark can be detected efficiently and
SNR can be improved when stereo music is converted into mono. As a result, on average SNR exceeded
40dB, resulting in sound quality improvements of over 10dB over traditional quantization methods. This
is a very significant result because it means relatively 10 times improvement in sound quality. In addition,
the sample length required for extracting the watermark can be extracted sufficiently if the length is shorter
than 1 second, and the watermark can be completely extracted from music samples of less than one second
in all of the MP3 compression having a bit rate of 128 Kbps. The conventional quantization method can
extract the watermark with a length of only 1/10 compared to the case where the sampling of the 10-second
length largely fails to extract the watermark.

In this study, since the length of the watermark embedded into music is 72 bits, it provides sufficient
capacity to embed necessary information for music. It is enough bits to identify the music distributed all
over the world. 272 can identify 4 * 102], so it can be used as an identifier and it can be used for copyright
protection of high quality music service.

The proposed algorithm can be used not only for high quality audio but also for development of
watermarking algorithm in multimedia such as UHD (Ultra High Definition) TV and high-resolution image.
In addition, with the development of digital devices, users are demanding high quality music in the music
industry, and artificial intelligence assistant is coming along with high quality music and streaming service.

The results of this study can be used to protect the rights of copyright holders in these industries.
Key Words : Audio watermark, Stereo music, High quality, Quantization
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