
'�c�2Úi\ªXÚ

2019c 1� 6F

X83��>K½�`¥§<�é�5.���Ñ´<ÚÅì�±�<

Ú<��^�/�6§Ù¢y3<Å�Ñ�p®²Åì'ß�·��F~)¹

¥"��ù��|µ§�\÷ÃhÀ3Ó����§â,#
��èª��{§

\2�ØI�Ãa�Ï/éÃÅ§\�I�ÏL`/Hi§Siri05éÄÃÅ§�

mAPPp�èÌ¶�\3»Á�±"�É§æ��¶�§â,��É{Ñ7ù

�{©§�q�»eåP
Ã�§Oú%§y3\�I�éX�ÑÏÃ`§�

·��Ä5¯4·3È/þg:�6�

w§�Ñ<Å�p®²úú/UC
·��)¹�ª§UCÃÄö�Åì

�ÎS§4�Ñ�»�m�ål"ù
Eâ´XÛ¢y�Qº�ÙÒ5�m

�Ñ�p1�Ú� �¡ã))'�c�2"

'�c�2´�Ñ�p�1�Ú§¦Ò�Åì�>um'§ Û�´ù

�m'òd<uÑ�(Ñ5��"ÅìØ2´Ï�{�/?�<0½´ØO�

n\�/pe20§��\`Ñ�(�'�c§Ò¬�mÅì�{^f§4Åì

���f{�ÏÃ��§�¤\D��?Ö"¦4<aÚ�Åì�6òC��

\(¹§�\�O§�\<5"

1 �o´'�c�2

1.1 '�Vg

�o´'�c�2§Ù¢þ¡£ã�ü�|µ®²)º
ù�Eâ"'�

c�2Ò´^r`ÑA½��Ñ�-))'�c§��l>�G����ó�

G�§�Ñ�½��A"'�c�2�¡�keyword spotting({¡KWS)§½

Â�3ëY�Ñ6¥gÄuÿÑ'�c�?Ö[1]"A^|µ�9�)¹���

¡¡µÃÅ�J[ÏÃ4ÃÅl/Ã0¥)�¶�U[Ø4[Ø)¹�\B|¶

�1�Ñ��4f¨�\S�¶Åì<þ���ÑÏÃ�N�5·�ý�UÂ

1



¼�xù�æ%�Åì<º�"

'�c��´XÚ�O��½§'X°JÃÅ�/hi, siri0¶Uc°(�Ñ

ÏÃ�/Uc°(0¶æêÖEcho �/Alexa0¶Google Home�0Hi§Google

/�"��¬uÿÑ�A�½�'�c�§T�¬âU��2"'�c��Oé

XÚ�5U�IK����"��'�c�O�3�5�i§4��Z"�±¦^

X=©!X¥©½¥=·Ü�'�c"'�cÑ!CX�õ§�É��§XÚ

�½5�Ð"�,§�5��¬�U¬�O¤^rg½Â'�c§ù�é�

¬g�XÚ½5��¦ò�p"

1.2 µd�I

µd��'�c�2XÚ5U��IÌ�k±eA�µ

�2Ç �2Ç=3ÿÁL§¥XÚ��(�2�gêØ±o�ÿÁgê"��

(�2�¿gÒ´��¸�Ñ'�c�§XÚ�A¿éÄ"w,§�2Ç�p§

XÚ5U�Ð"

J´Ç J´Ç=3ÿÁL§¥XÚØT��2�gêØ±o�ÿÁgê"Ø

T��2=�¸��Ñ'�c�´XÚ�Ø/�A"J´Ç�$§XÚ5U�

Ð"

¢�Ç ¢�Ç=XÚ��A�Ý"^r`Ñ'�c§XÚA�U¯��A§ù
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�±ò'�c�2©�ü��ãµ1���ã´uÿ�ã"=XÚÂ8'�c

3�½�éf¥�&E"½ÂX ∈ χ´Ñ\�Ñ§Ù¥χ ´¤k�Ñ&Ò��
£'X�Ñ&Ò�(ÆA��þ¤"�{z¯K§·�b��õ�Uk��'�

iUÑy3éf¥"½ÂK ∈ κ ´·�I�u¢�'�c§Ù¥κ´'�c�
�£~X'�c�©��ª¤§uÿ�ãI�ÆS��l�Ñ&Ò�mχ × κ�
�&�mRd�N�§�ëê�θ1 ∈ Θ1µ

EK = f1 (X,K; θ1) (1)

Ù¥Ek ∈ Rd�L'�cK3�½�Ñ&ÒX¥Ñy��&Ý"~^��þ�

&Ý�ÝA�k'�c���VÇP (K | X)§'�c�å©��tKbÚ(å�
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�tKe"Ïd

EK = [P (K|X), tKb, tKe] ∈ R3 (2)

Ù¦N\��Ý&E��)'�c�k�VÇP (K)§'�c�±Y��TK�"

1���ã´ûü�ã"=XÚ�âuÿ�ã����&�þEK�ä'�

ck´ÄÑy3�ÑX¥§¿�Ñ'�cÑy� �"½ÂÑÑOk �n�

|Ok = (Y es/No, tKb, tKe)"ûü�ãI�ÆS��EK�Ok�¼êN�§�

ëê�θ2 ∈ Θ2µ

OK = f2 (EK ; θ2) (3)

òþãü��ã(Ü§'�c�2?ÖÙ¢Ò´ÆS��EÜ¼êfKWS =

f2 ◦ f1§ëê�θ = (θ1, θ2)∈ Θ = (Θ1,Θ2):

OK = fKWS(X,K; θ) (4)
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Figure 1: keyword-fillerXÚ
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Figure 2: Alexa keyword-fillerXÚ
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