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Computational auditory scene analysis (  ����L�
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� ������, F��9��� 8� �  ����	- 
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���	- 8
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��, ��2�� #, ���B�� A�B&�C� *����3 

  @��H��
 N��W� �, P-�S�   8�
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 �� �� ����� N�W� ������ �, ���4� �B�L+)7 :5-4 ( �

   �������� ]��Q� #��, ^���L� �����4�)7 :6 (  ������� #��,
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   '��4�� A����. A���)���	� ;���� �� .Brungrat  �
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',�U )Plateau region (�-/� ���B� �� d�, N�W� �, 

)Local criterion (;�, �9 ��. 12 �
� *,���� ���D : 
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(���/� � 20-5 �
� *,     #����4 *���L9 	� (�����
� �,

 #������)Discrete fourier transform ( e������

     #��?�� ;��� #�  �����  (�%��)� � ����  �   � ��Cg

 F���� �4 �� �����`, ;����&�	� ���� d���, ����% )8( .

(��� 8
�� �����H&� ;��ha%   ������ �
��� 	�, �� @�
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�����	�, )Reverberant condition (�)SL, ��L`, )12.(  
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8
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� pC
 :(���     pC�
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SNR '
� �����.      8�
�� N��W� #�B&�C� ;��� ��

 (������ ��������,    A^���a (�������
� ����, @�IEEE   

)The Institute of Electrical and Electronics 

Engineers (   ����� �����3 #,  8�
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)��,�D� A��.� (  ��� (�����
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)14 .( #a`a% ���� �, A^a)Babble(   ����� ��20 

(����� � �%  5� �9 ���	����� ��� .   �� #�a`a% �����

100 ���-��  #�����U  o����� #��-a ���% 	� *��LD  � ����  

100 ��-� #���U  #-a �% ����K 	� FK��
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 ;��   A��BCD ��, ���,� �� �% 20  ��-��   #����U)  ��,

(�>�K � Hamming (�% �  �����K50   ��.��  (��>�K

� ���l���� .     c���
 #����4 *���L9 Fs�
)FFT   ���

Fast fourier transform (    ��� @��a3� #�BCD ��% #, .

#��>9 	� FK � ���	- �t��� :F�� �4   M��% @��H�


8
�� �  (��� #���Q�  �� .SNR   R�S, �% �� :�-/�

���	-     #����
� pC�
 ����Q� �, F�� �4)Threshold (

 #���Q�:�����   ����	 R�S, �� #  ��� ]S)� �9- 

 F�� �4 ���, ���� u�?)    8�� ������, 8�
�� ���Q�

'
� (  ����� Ml? ��)    ������, 8�
�� ����Q�  ���.

'
� .(#L
�/� ��H&�  *��� �����, 8
�� ����Q� (��

8� � �%��. (	���� #, �%  �FFT N^.� P�+  (���  �

IBM ��� @���a3����� . P���+ 	���4FFT  �� r���-S�

 <�"B�FFT   ����D (����
� ���� '�4�� .  �� ���/�

#BCD �% �� '��`�  �20 �-�� #���U  #�, �, ��    ������� 

 e��Overlap and add  #�g�
 �� .  :#�B&�C� ;�� ��
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20-10 *��, ���
� =���� �� ����% 5 

�
�  *, ���v9 ��  ���� #���
� ���Q� �% �� ��"-a3 �

 ���D �,��	��'4�� .  #����
� #�  ����	 � SNR  ��,��, 

�
� ��.  :���, *,    ����	 ��%��?�� ��`�9-   F��� �4

8
�� 	� �9d�, �t��� #  M�% @��H�
  �� (����  ��� ��

 u�? ��� �� RS, �Q,��  Ml? �% ������� . *"�1 

 e	���KIBM  #����
� ���Q� ���, � 10-  ��
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SNR 5- �
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  ����9 q�� � ���� ;�aS9 #B&�C� ;�� �� �`� @�m


 ���� #, @��H�
SNR ��,  (����/� #$ #  ;�� �  	� ��

#�����
�  ����%SNR  �� ������� ��� N�C��
 ;��9d���,  

�� �%��4 �����.  

&���@ #2�� #�*�����8A  

 ���yn = x(n) + d(n) ���,  # y (n)    ������ @��H��


*��� :����� ��a9 ����� x (n)  ���� �d (n) ���, .  ��,

 	� #���4 *��L9 ;�4��y (n) ����� )#&��B�  �1(:  

#&��B�  �1. Y(ωK) = X(ωK) + D(ωK) 

#D^3 :#B&�C� ;�� �� ��� ���,(	���� #  �  �  P��+ 

Xk P�+ 	� �� Y(ωK) ����, ;�aS9 . ��� j�4  ����  

kk X̂Xε −= �� (	���� ;�aS9 ��Cg   F��� �4k =�

�� j�4 � ���,   #�  ��� ( ) ( )kk X̂,Xdˆεd ≡   c,��9

 <�
� �, ���� ��6ε      #����% c,��9 ��W��� ����� ���,

( )[ ]kk X̂,XdE 5���? ���,pdf =w���9 (p(Xk, y(ωK)) 

#���% c,�9 �  ��,ℜ �� (�����   ���	 A��. #, � ���

'
� )#&��B�  �2(:  

#&��B�  �2 . 

ℜ = E�d(X�, X	�)�= �dX�, X	�� pX�, Y(ω�)�dX�dY(ω�)= � ��dX�, X	��p(X�│Y(ω�))dX�� p(Y(ω�))dY(ω�) 
��, c,�9 ���  �a���� ℜ  5�? �,X	�   c,��9 ���,

#�����% � @�  #��>��� �� ����-�S� ����%�H��aS9 :(����g

�� �%� )15.(  

��aS9 :#.^g ��+ #,H   P�-�S� ����, ��%�X� 

�� , #���% c,�9 I�S��� <�
� �, ����9 #���� '
� . �,

  #����% c�,��9 #, #�9 �    �� (�����
� �����  A��B&�C�

Wolfe  �Godsill )16( :Lotter  �Vary )17 ( �

Plourde  �Champagne )18 ( �#���% c,�9 �  ��Cg

A�B,��  :c,��9 '��� =	d  A���. #, #���% c,�9 o��

��B� ��%x  ��� ���,)18 .( ���, ��%�H��aS9 #���� �� X�    #����% c�,��9 ��, ���L� �      c,��9 ��� #�, �� ����

#���% � �� (����
� �Cg c,�� ��� .  #����% c�,��9 ;��: 

�� (����
� ���� ;�aS9 '` ����.  

�����8A Euclidean &0	(  

���B� 	� �g�, #-.�4 ��%    ����B� *�J� ��Itakura-Saito 

����% ����� �, ���L� �%���B� ���
 	� R�, . ���   	� ����9

#-.�4 ���B� �H��  ���B� ��  *�J� ���  ;��aS9 Euclidean 

��	� )Weighted euclidean estimator( ��  (����
� .

      ��� ����� ���Cg ����B� <��
� ��, #����% c,�9  �� �

�� ��,�. #���% c,�9 � �H��aS9 Euclidean  ���	�   #�,

'
� ��	 *"� )#&��B�  �3(.  

#&��B�  �3. d��X�, X	�� = X��(X�, X	�)� 

P '
� �Q�Q? ���Q� 8� . 	� #  ����	#&��B�  �3 

#&��B� �� ��  �2   ����  (����
� #�&��B�  �4    '�
� #�,

�� ��� .  

#&��B�  �4 .X	� = � ������(��| (ω�))!��∞"� ����(��| (ω�))!��∞" 

(���`, � ���H��aS9 Euclidean ����	�  A����. #��,

#&��B�  �5 , #�� '
� ���.  

#&��B�  �5 . 

X	� = #V�
γ� Y� Γ %p + 12 + 1)Φ %p + 12 , 1; −V�)

Γ %p2 + 1)Φ %−p2 , 1; −V�) Y 

p > −2 

����Q� ���, #  p > −2p = −1 �� #�4�� �2� �� ���.  

    �������� 8�
�� ���k�� '��� 	� �H��aS9 ;��

  '�
� ������g�, ����� e��.   ����Q�p    ;��, @���B9

�� ���D�, ���� R%�  � ������ y��3�  ���  . ����Q� 

1-  =p �� ���D�, �,�g #, �� @��B9 ;�� �� . 

�����8A COSH 

���H��aS9COSH   ���, �����L� �����B�SaitoItakura- 
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�� '
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�('� 1.  �
�C
	� 4�!�3 GH
(& 
��# ���I
�J  �*# �� 8�: 
��# �0�2 L��A
�� )Car noise (( �0�2 M�,��� )Street noise (�� SNR  �!?

&�� �� ( SNR 5 &�� ��(  

Noise  ���  
SNR 5 ��� ��  SNR ��� ��� ��  

PESQ  SNRseg PESQ SNRseg 
'()�*+� Welucid  3293/2 6848/1 9568/1 6414/0- 

Wcosh  3037/2 5867/1 9384/1 6671/0- 

Wiener  2269/2 3822/0 9121/1 8350/1- 

Noisy  8913/1 2531/2 6337/1 9871/4- 

��/�(0 Welucid  2044/2 7856/0 8353/1 1/3019- 

Wcosh  1450/2 8004/0 7832/1 2771/1- 

Wiener  1454/2 0892/0 8007/1 1454/1- 

Noisy  9044/1 6780/1- 5630/1 3017/4- 

SNR: Signal-to-noise ratio; PESQ: Perceptual evaluation of speech quality 
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Improving Speech Intelligibility Using Ideal Binary Mask 

 
Nader Naseri1, Saeid Kermani PhD2 

 
Abstract 
Background: The application of the ideal binary mask (IBM) for speech signal processing provides 
remarkable intelligibility improvements in both normal-hearing and hearing-impaired listeners. Binary 
mask widely applies to the time-frequency (T–F) representation of a noisy signal and eliminates units 
of a signal below a signal-to-noise-ratio (SNR) threshold while retains others.  

Methods: The factors underlying intelligibility of ideal binary-masked speech were examined and 
evaluated in the present study. The effects of the local SNR threshold, input SNR level, masker type, 
and ideal mask-estimator were examined. New estimators including weighted Euclidean and COSH 
were proposed in which, the human perceptual auditory masking effect and perceptual perception were 
incorporated. 

Findings: High-performance plateau for SNR thresholds ranging from −20 to 5 dB was observed. 
Findings could be used for hearing-aid and cochlear-implant designs. 

Conclusion: Intelligibility of speech was high even at −10 dB SNR for all maskers tested. 
Performance assessment shows that our proposed estimators can achieve more significant noise 
estimation as compared to the Wiener estimator. 
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