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Missing feature theory [1]
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Multi-band speech

recognition [2]
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Parallel Model Combination

(PMC) [3]
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Maximum A Posteriori (MAP) ô l [4]
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Maximum Likelihood Linear Regression (MLLR)
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MAP ô l fr�C�SÕ,°Wf � ² j7³´ �«{C~\]�JSMGdUe	­\fr�U� jh� ­h~\]P�P�«{r}
MAP ô l LNM r	s ÐUÛ\ý x

jhi _ y ��µ,y	z
P (θ|x)� � Ô7]hq^{�Ï�ÐUÑ�C ��¶ Û|ý

θ
j%·Wü {hú�Æ\J\�I{N}��µ�y-z^L � !-¸ f l Î®�I¬   +If|¬Á­Ã� 1 ª � {r}

P (θ|x) =
P (x|θ)P (θ)

P (x)
(1)

~S~�JGM r�s ÐUÛIý
x
j�i _ y C ��¶ ÛIý

θ
j7·\ü {7�SM

C ��¶ ÛIý
θ
L��C�SÕ,°

P (x)
]d¹Dº"»^JK�K{P}r�^~�JSM

C ��¶ Û\ý
θ
L��C�SÕ�°®�hµ$­Py	zS�SÇIJK�K{I]]¼ l �{\]`M�+\f|¬®­Ã� ô l ª � {r}

θ̄ = arg max
θ

P (θ|x) = arg max
θ

P (x|θ)P (θ) (2)
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Input speech HMM
Frame-by-frame
    best token

Viterbi algorithm

Recognition resultsComparison between
both digit sequences
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i ÁDÂ ÛI[ v f��,��� î ÿ ÑIM
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f
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Recognition result
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j7çªCÉ mzy
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II, V
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α
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4. êMëKìIíMîðï
4.1 ñ�ò�ó�ôEGFIHKJKLNMh�COUdSe-=�Ê ¤ Ç�ËGsUt B Û,CIXUJK�K{
AURORA-2J[7]

j�i _ y MGO�QGsUtIc�F jh� aSbC}OCQUÐUÛ\ýULNM%õ^ðPÙ ï ð,@²ö�÷SÇ
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M ÁjÂ Û\[ø
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M ÁDÂ Û\["öUê 10msec
JrÕ,ùnª � y _|{�}²���®\�SLrM
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+

MFCC
M"C > Û�fG� ��èY� f
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+CM
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+

ú�û f%Ú
39
+�üKf�C ��¶ ÛIý j�i _SbS} Ù Ü T^�GLrM�þÙCX ÿ � [%�,���-��
��

(CMN)
j�� aGbC}rOU½�ÏCÐSÑLYM

16
p�qIM

20
À ø Õ�°Wf
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�I¬   Ù Ç�Ë j ÏCÐÑ�� m b�}Né�êIÏ�ÐSÑÁLGM

110 ý fNTC�«�\¬�{ 8440
ÜTWf îãï ÛÁðYqYOKQW�\¬   ·C¸ j�� aSb�} Ù Ü TÁ��LGM

1
â �

7 þ frÇ�Ë�Ì|�%ÿWÜ � y _^{r}ºC¼Á��LYM
8 ��� fP�IO ë Subway, Babble, Car, Ex-

hibition, Restaurant, Street, Airport, Station
ñ j

3 �
� f SN õ ë 10, 15, 20 dB

ñGJ ��� ª � bYÐUÛ\ýYf0­��rM
50 ý fNTC�«�\¬�{ 500

Ü TWfGÐKÛ^ý jPi _�b�}^~ ���fYÐ�Û|ýCLYM
10
Ü T��\]P��TU�^�,~Iq�a y _^{r}

4.2 ñ�ò�	�

�����Ù
SN õ �`RY�^{»sYt���� jg1 1

� < �
.
1 à f

“Base-
line”
L��U� jh�|ò Ý®��éCêKÏ�ÐSÑ|J�f%���\M

“MAP”
Lµ�¶If

MAP
�S� j )�+ ³ � �	��q m J � aYbÁ]��Sf��

�|M
“Reinforcement learning”

L�(,�I·C¸W�rö ÷ _ y )
+ ³ �7���Cq m J��G� j`� aPb®]h�Yf ��� j²<�m´y _\{�}~U~PJSMhµ�¶If

MAP
�G�^f�Ã�',»�Ç

α
LNM����Ic�F^�
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½
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4
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.
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Ü T	Î\f�sCt����
]���O\fG�Y�\fr�U�^�h�S���Á{U~I]`�UJK�K{P}���OUdSe
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