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"  â�¿ŭġĞ ¢¼ćë2�E
ŮÁ6¿ŭ� �F
��2Aō¨ćë 
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ORi|Q��
" ŭ�ĆÎĨĽ>í�Àµ 

– ŭ�ĆÎÇÛ:1>ūÍ�® 

– ŭ�ēŭ�ĆÎ>2D>ůĄĆİËoP~c 

– }O~cQwŭ�ŗį]_gw>²Žŉ 

" Ŕñƞŏŭ�ĆÎ=Ö)8 
– Ĥ TQ}O]�XÇÛ¦ƈ>ěÄÉ 

– ŭŸæĒ��óÜM¶!2ŭ�ēŭ�ĆÎ 
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Wave Field Synthesis (WFS)� ×Ą�ĂĬ�
Kirchhoff-Helmholtzō�� 
Rayleighō�=í7( 
yh~q�_�®�

Higher Order Ambisonics 
(HOA)� Ė�

ĖĄ·Ó¨ÔŖ°=í7( 
T�Y�hP�X�hY�hP
�X�
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3ÿï�ĜĤ  
Green¨Ô�

ŭº]�t^Rw2014 

¹ıŇ�5�#FĚÊé{6ŇŘƔĖ ú´34F,@
 
Ulot�_&,Ň�6�º5¨�DGF�� Ï��



ƂoP~c=í7(�®�

2014/05/24 11 
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[Gautheir, et al., JASA, 2005] �

µŐ½{2¹ı6ŇŘ3}Ş(FC�4śUW]mH¨�F�
°¦ÞĘ� (LS�)5CF���������������������6śfJsZ6»Í�

Ñż³m|x�c 

ŭº]�t^Rw2014 

¢ĢĚ6óŇ�Hê¼(F��5Aō¨ćë2�F  
fJsZ6³�¸ ·È34F�� Ï��



ůĄĆİË(WFR)oP~c�

2014/05/24 12 
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[Koyama, et al.,IEEE Trans. ASLP, 2013]�
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" ŞƗ³>ņŘ 
–                    ���>Ë�?Ĥ TQ}O]�X>ņŘMÒ)J 

" čĭ�9>ă4ĉI>ņŘ 
–  O�QĚƓ%H>½Ä<ąƌů&���

uQW�s�O�Q� _n�VO�Q�
¢ŗ{7�Ć�62äÖFIRfJsZƎ?Ó?34F
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}O~cQwŭ�ŗį]_gw�

"  IPb\_v�QH¨�,rIsZKmŇ�ĴĔUW]m 
–  ĂĬĩuQW�s��_n�VO�Q�WFRoP~c=GJÐŹĞŦ 
–  uQW�s��64ch, 6cm ƴ 
–  _n�V�´��Ł¶��64ch�6cm ƴ 
–  _n�V���ĳŁ¶��32ch�12cm ƴ 
–  O�Q��3.84m 
–  [�p}�XŮůÔ�48kHz 
–  Ƌű� �ÐŹģµ 21ms�leoN 131ms�152ms �
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²ńĺ9>ƒ¡²ł�
"  ĆÎŭ�>ĥĵ³�Àŭ�:>ħƯ 

–  ×Ąĩƒ¡ŃŁ 2.15x1.65m=$!
8�Q�m~_ġšM1.5cm ƴ9
âƒ�144x108Ï� 

–  ƒ¡ńĺ>īŘ�  (T60)�167ms 
–  ŭŸ=?�Ƈ¢<_n�VMÚ¶ 
–  _n�VO�Q?�Ł¶>CĊ¶ 
–  Àŭ�E�ő=,8ƒ¡�
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‒ ŭŸÐŹ�ŬŁÅĭm~_ÐŹ��2.6kHz� 
‒ ŭŸ�_n�V�æĒ�(-1.0, -1.0, 0.0) m 
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‒ ŭŸÐŹ�ŬŁÅĭm~_ÐŹ��2.6kHz� 
‒ ŭŸ�_n�V�æĒ�(0.0, -1.0, 0.0) m�]oi 2.0m�y�Ö>C� 
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ŭ�ĆÎĨĽ>í�Àµ=6!8>B:D�
" ŭ�ĆÎÇÛ:1>ūÍ�® 

– ×Ą�ĂĬĩO�Q>2D>ūÍ�® 

  �WFS, äÏÅŶ®� 

–  WFS9?Êŕŭ�=$)JŭſƽĲ>¾ð&ěÄ 

" ŭ�ēŭ�ĆÎ>2D>WFRoP~c 
– ²ńĺ9ēŭ,2ŭ�MĆÎ.J2D�ŭſ%Hŭſƽ
ĲMŝ¡ 

– Ğ·�æ¹]oi=GJĆÎæĒ>Ɵû 

– }O~cQwŭ�ŗį]_gw:ĆÎŭ�>ĥĵ³�
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Ŕñƞŏŭ�ĆÎ:?�

"  Ĥ TQ}O]�X>ÇÛM¦ƈ � ŭŵ�¡æę>ư³Mçũ 
"  uQW�s�Ô�_n�VÔ 

–  ĪÊ¢<Ć�ŃŁ9ĆÎƁ¯MÖ� 

"  uQW�s�Ô�_n�VÔ 
–  ĪÊ¢<ēŭŃŁ>ĆÎƁ¯MÖ��
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kKQuiw�We�OÁ §ģCEAÿ4���6ê¼Ś�HÃ{�
uQW�s�O�Q� _n�VO�Q�

[Koyama, et al., WASPAA, 2013], [Koyama, et al., ICASSP, 2014]�

[Ahrens, et al., AES Conv., 2010]�
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Source area � Target area �
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ƨ»ÐŹ&Š2.Å¸ĕ�
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Target area �
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Target area �

WFS5Ô0#8���������7����{6ŇŘƔĖ5<=}Ş(F7)�

ŭŸæĒ�����%H>ĖĄůŗƹMƤ¡.J:��������>ŚŜ�Ɩ?�

ÑĠ³�

[Spors, et al, AES Conv., 2008]�
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]vz��]{�²ł�

"  üî®�MAP��WFRoP~c=í7(�®�WFR��¿´k~wñ
=í7(�®�MN�MħƯ 

"  Signal-to-distortion-ratio (SDR)=GJţú 
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Source area � Target area �
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Frequency vs. SDR�
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æĒ (-0.8, -1.0, 0.0)m >ÏŭŸ 
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MAP�
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25.5 dB� 13.2 dB� 17.9 dB�
ŭº]�t^Rw2014 
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" ŭ�ĆÎĨĽ>í�Àµ 

– ŭ�ĆÎÇÛ:1>ūÍ�® 

– ŭ�ēŭ�ĆÎ>2D>WFRoP~c 

– }O~cQwŭ�ŗį]_gw>²Žŉ 

" Ŕñƞŏŭ�ĆÎ=Ö)8 
– Ĥ TQ}O]�X=GJŭķ�¡æę>ư³Mçũ 

– ŭŸæĒ��óÜM¶!2Ŕñƞŏŭ�ĆÎ 
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­�>Ŗ°�
" Ŕñƞŏŭ�ĆÎ 

– ­¦ƮŊ,2�®? (B9�ŉ 

– ēŭČ>ŭ�MŴġ¢=�Ɓ¯³.JO~Z}`wF�
uQW�s�Ô�_n�VÔ>��=EŴ¶ĥĈ<�®
&ěÄ 

" Ƙź¢<ŤÏ%H>¿Ŵ³ 
– Îĩ?éµ¢<áŧ=GJşŤţú 

– ž�ęMţú.J*:?ľ,!�� 

– Ƙź¢=Ĥ ñƞ¯M¿Ŵ³��
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