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Evaluation criteria for audio information hiding technologies

������������ �!
EMM "�# !����$&%('*),+.-0/&1�2�354�6�7�8 "�# ! (IHC)9�: -<;>=�?

2013 @ 2 A ver.2.0

1 BDCFEHG IJBDCLKFM
1.1 N,OQPSRUT*VJW<X�Y[Z*P

16bit \^]`_`a<b5c5dUegf�hgejilk`m`n 44.1kHz cpo0q&rtsJuwvpxzy

1.2 N,OQPSRUT ( {�|,}�~�� )�
1 ���&�z� 20 ���^�<o������[u0�wc*�^�������U� 60 �������&u�vpx�y(�0 �c 60 ����¡��0�¢ ����£gc 60 ��¤¦¥g§©¨«ª*�¬�®�vpxzy

1.3 ¯>°²±pX´³
15 ��µ`�,¨ 90 bits c 60 ��¶<���`o����������>��· 360 bits ¸(¹^ºp»���u`u�vpxzy5¼<½*u���·¾À¿jÁzÂjÃ`Ä<Å £�Æ<®U�l� ¢ y0Ç5È�É Á*Ê �.Ë`Ì��ÎÍ�Ï Á e�£ ¿ e¦ÐzÑ`�gÍ�Ï Á e¦�lÒ�Ó�ÔpÈjÕ.Ö
eji�×�Ø�Ù`�zÚ0Û<Ü`Ý<Þ`ß`à (IHC) Þ<ß0á�â`à.� Á Ñ0Ç Á�ã 1 �j·gä<åÀv(x�y

1.4 æpç,~(è>é.ê�{�|ìë5í�î.ï�ð
ITU-R BS.1387-1 ¥gñ`òUó�ô.� PEAQ (Perceptual Evaluation of Audio Quality) ��õ<ö>�z�

PQevalAudio v2r0 [1, 2] ��® ¢ xzy � 1 �^÷0ø>ó�ô.� 20 ���0��o©�ù�0�U��¼`úûu0��cÀüÀýp�lþ¹Àx�ÿ
1. ���.�����j�0oû�Î� �²�l¼�ú[u0� cp�0oû� �����^Ç5È5É Á[Ê �������z�jo0q������,�
	`b`ú
u���·��[�Sô(x ODG
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Track SQAM 2

27 Castanets

32 Triangles

35 Glockenspiel

40 Harpsichord

65 Orchestra

66 Wind ensemble

69 ABBA

70 Eddie Rabbit

No. RWC-MDB-G-2001 3
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2. � � � � � � o � � � � ¼ ú u � c � o � � � � Ç È É Á Ê � � � � � o q � � � � MP3H � b I � b � � J � � 	 b ú u � · � � ô x ODG

3. K L � e M < � N � ¸ ¹ º N � . O P Q � N c Ù � L � e M < � N R S ¿ < � � u � � T �� ÷ 1. � ODG J U V v x
Ü`Ý�W�£YX 1. �2Z�[�W²� –2.5 ü!��u�vpx�y 2. � \ ¢ · £ c 20 ] � ODG � U Å ^ _ � –2.0 ü� u v x ÿ � ô � � Ü Ý � ` a � Ä Å � � v x Ú Û � £ c 1. c 2.   ) Ø 3. � ^ _ W   ) Ø Z [W � Ú Û � � u v x y

1.5 RUT�bdc ( e�f ) gih
o0q����0�����*��·�c�ü5ý5�z���:j�k�µ�x ¢ £ H ��b ulI<�5b²��õ�m[�^�Yn�c(ÇÀÈ�É Á[Ê �4oV5�p.qO y0r�s:tquz£ 7 t u v 3 t uj��c�w:x�y{z}|�~`�pr:s*��·jõ�m(v(x^y0���:����¸�¹^º�N
Í ¿���Á Ï2�j¸(¹gº�N!D < ��h � Ñ��,���{a��0o`q��l�`�U��® ¢ x.�Àu�£jc���õ�� ¥�£�� ¢ �0¥��� xzy

2



MP3 � H ��bp �)gØ�I`�5b���3*��u`��·À£jc LAME ver.3.99.3 4 ��® ¢ xÀ�.u<u`��c H ��b{T
�¦spf $d� ez��ä<å�£¦c
lame --cbr -q 0 -m j -b [bit rate]

u�v�xzy���Ì�L������<£ PICOLA (Pointer Interval Controlled OverLap and Add) [3]5 ��® ¢ cdUejf�hje�ilk�m`n������<£ ResampAudio v5r1 [2] ��® ¢ xzy > e Ê ÍÀo{3<Ö < Ï��`n�£ IHC

Þ0ß0àÀ� Á Ñ Ç Á<ã ¥��!�0v.xzy MPEG4 HE-AAC � H � b � 3 � u � · £ NeroAACenc X I �
b � 3 � u � · £ NeroAACdec c ¢ � ô J Version 1.5.1 ü � 6 � ® ¢ x � u u � c H � b T � sf $ � e � ä å £ c
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u v x y���
• MP3 128 kbps (joint stereo)�:�
•
5{� o��� 0ú�¡�¢ (overall average SNR 36dB)

•
> e Ê ÍÀo�3<Ö < Ï 100Hz—6kHz, –12dB/oct.

• T�¶�£0�*�5Ì�L���� ± 4 %

• o�� Á[Ê ( �5Ì�L` �)zØ�T�¶ ) ��� ± 10 %

• ¤�¥<ú�¡�¢ 100ms, –6dB

• MP3 128 kbps (joint stereo) 2 ¦ H ��b
• MPEG4 HE-AAC 96kbps
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2http://tech.ebu.ch/publications/sqamcd/
3http://staff.aist.go.jp/m.goto/RWC-MDB/rwc-mdb-g-j.html
4http://sourceforge.net/projects/lame/files/lame/3.99/
5http://keizai.yokkaichi-u.ac.jp/˜ikeda/research/picola-jp.html
6http://www.nero.com/jpn/company/about-nero/nero-aac-codec.php
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