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Providing an Adaptive Model with two Adjustable 

Parameters for Audio Event Detection and Classification in 
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Abstract: Audio event detection (AED) is a modern way to collect data about human activities in the workplace or in other life 

environments. We proposed a novel adaptable model based on using two parameters, α and ᵦ to detect all audio events that may be 

present in a given record accompanied by their time limits in which they occur. After feature extraction and setting the values of the 

two key parameters, alpha and beta, the audio sequence will be sent into two distinct sub-systems for event detection. The outputs 

from the two sub-classifiers are then combined and necessary refinements are made on the event time limits. The final detected 

events are sent to the KNN classifier.The parameters serve as a trade-off tool between precision and recall expectation in the 

detection process. In the tests, 16 different audio events of an office room were detected, some being similar to each other and some 

have very similar characteristics to those of the background noise. At frame-based (FB) level, the precision rate was 70.1%, the rate 

of recall was 75.8%, and F1-measure was 72.8%. The F1-measure has increased by 10.8% suggesting promising applications of the 

model. 

Keywords: Audio event detection (AED), environmental sounds, unsupervised learning, adaptable modeling systems, audio 

monitoring systems, audio-based acquisition systems. 
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X��Z"   �Q�

E�,�7��2 �.3� �,!�� ��59��@� 1 �,
��,; �5���7 Q,(  Q�J1�10 )E� Q,�� 

���0�� (�"@�I ���3 \��� ��5� .��. ��; E�, �Q7��    � �Q� �Q�5
 �Q� Q,J� 

�5
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Precision=  

  .�� ���0 �������  �� ���K �"���� Z"��5
X�  �0 �
56  4��31 R0 ���E
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X� �0 �E��31 R0 ���E
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Recall= 

  .�� ���0 �������  �� ���K �"���� Z"��5
X�  �0 �
56  4��31 R0 ���E


2�1�1 �
56 ��50� ��  4��31 �E3�1 ���E

  

)15( F1-measure= 
�∗(����� �!"∗#��$%%)

(����� �!"'#��$%%)
  

   O��
 ����JK�\ �72 O���� �"�� ����; "���v    �Q� �5Q���  �Q7��50� ��

 �"@�I �g� �� ����J����� ���.  

 !��,� \���JK ;,X1� �� �5Q
X� ��>��B�Z"     ;"@�QI �Qg� �� !1�Q�

     )��QE� �Q0 �Q"� 1 �QWXK 2�7�"����*α =0  1/β =1 0   .Q��  �Q����

 )1�� �� !K v��"� �0 ����I2 ��� �'��� .�� .   .Q3� !��Q,� ;,
��Q,�

/44 9���5QQ9��@ ;,
��QQ,� 1 �QQ6��/47 61 �QQ6��  �����QQ0 !��QQ,�

;,
��,� \���JK 2�7��50� ;,� ��  ���K �0 ���F1 ��� ��u    �Q� �Q,�0

 ��50�record-based (RB)  ��,��� 1 ��F1(RB) �� !��� Z,7� /46 1

.�� �6�� .�� 1 .�� Z"��5
X� �,X1� H���� ;��   !��� .QX�9� �� !�5


����*��� �5	�� �� Z"#,� ��>��B �7�" .\���JK �� 2�7  �� 2�E� ���W"��

�7�"����* J���50l� 2 �� \���@� ��5#8� �5D �� Z"#,� ��>��B"� �

.�� �7�"����* �,,|
 �� Z"#,� !��0 R�B (,����� �
��,� ;�� 1 .�� .

�� ;,�d�7  �0 .WI !�5
 �"�,� �,}�
 �
��,� �.3� !��,� �"�,� �5	��

 1.�� /�0 2�+9 !�� Z0 �� �7�"����* Z,-"#�.  

 )1�� )1�� )1�� )1��2222::::    �5
X� ��>��B�5
X� ��>��B�5
X� ��>��B�5
X� ��>��B����Z"Z"Z"Z"     !1�� !1�� !1�� !1�� )��B� )��B� )��B� )��B��7�"����*�7�"����*�7�"����*�7�"����*2222    α     1 1 1 1β)))) �7 �7 �7 �7Group    

 R��� R��� R��� R���10101010     ;,� J� ��50� ;,� J� ��50� ;,� J� ��50� ;,� J� ��50�60606060     ��50� ��50� ��50� ��50�\���JK\���JK\���JK\���JK    .�� ���>
 !1�� 1.�� ���>
 !1�� 1.�� ���>
 !1�� 1.�� ���>
 !1�� 1((((        

Precision  Recall  F1(RB)  Group  

422/0 501/0 458/0 1 

438/0 514/0 473/0 2 

495/0 543/0 518/0 3 

443/0 471/0 457/0 4 

425/0 398/0 411/0 5 

473/0 426/0 448/0 6 

449/0 476/0 461/0 ;,
��,�;,
��,�;,
��,�;,
��,�    

 .�� �������7�"����* �,}�
  ��Q"�� 10   �1�QI6  ��5Q0�2  �Q�   �5QD

 �@��q
 t�U"����.   ��Q�� �� �1�I �7 �� �Q�  A�5Q6  O�QB   ���W"Q�� J�

�7�"����*�  �"� �"����* H-@ 1 �WXK �"����* H-@O���� 1  ;,
��,�  ��Q�� �Q7 

�� �"@�I.  S?� ��,E� �6��F1  �	��8� ;,
��,� J�1  R>� �� v��"�

8  ���1K�� .  �� ���Q���� !��,� .�� sU�� �0 �5+���7 �Q7����2 

 O5� 1 O1� ���1�I O��
  J� �
r�� �72���� .�� �1�I !��7 �� )1� . ��

�9� ��7����  ���� J�2 �4 �7 �8  �,}�
 �WXK  ��5Q� �"� J� �"�,� �����
 ��

 1�� 2�7����  �
�� .Q�� u5>E� ��,"� ;�� . Q"� v��  ;Q�� \��Q�JK   �Q�

 �� �"� 1 �WXK �"����* 1� �7 !�5� �}5� i5w1 Z7 J� R-"#��� �,��
 ��0.  

\��QQ�JK �QQ���� �� QQ7�� �;,QQ,E
 .QQ��  2��QQ� �QQ"� 1 �QQWXK ;��QQ"��

!��0�[0��< �� 2�7��,E� �I�� O���� �� . v��"� J�Q��[0��<2   !��Q,�

 )1�� �� .3�3 ���K .�� . !5"Q�  2�Q7α  1β    !�Q�� �� 2����Q-�

�� !K 2�J� �� �0 ��7�    2�1�1 2�Q7��50� �� .Q3� !��,� �7 �[0��Q< 

.�� .�� 2��� �;,
��,� �5D  �Q7�"����*2 α = 51/β =1 41  �[0��Q<

.3�/66 2 .�� �6��.  

)1��)1��)1��)1��    3333::::    J���[0��<J���[0��<J���[0��<J���[0��<2222    ����,,,,!��!��!��!��    .3�.3�.3�.3�    ��������    Y#<Y#<Y#<Y#<    t�U"��t�U"��t�U"��t�U"��    ���-����-����-����-�    ��������,,,,��������    ������������2222    

�7�"����*�7�"����*�7�"����*�7�"����*2222    α     1 1 1 1β��������    ����,,,,Z"#Z"#Z"#Z"#        
Precision:max Recall F1(RB) α    β    Group 

671/0 404/0 504/0 5  53/1 1 

702/0 455/0 552/0 4 40/1 2 

586/0 363/0 448/0 5 24/1 3 

716/0 379/0 496/0 6  44/1 4 

608/0 334/0 431/0 3  48/1 5 

689/0 430/0 530/0 7  35/1 6 

662/0 394/0 494/0 5  41/1  ;,
��,�  

�"��v J���[0��<2 �31 ���E
�4 /�0   ��Q�)  ���5Q9��@ !��Q,�(  ��

 )1��4  ��Q�K  .Q�� . �� ���Q-�, �Q�   �Q7�"����*α = 5  1/β =1 16 

.��. �7�"����* ;,
��,� ����-� �� ����  )1�� J�4  !��Q,�   ���5Q9��@ ��

 �[0��< ��/58 4  �6���,����.  

 )1�� )1�� )1�� )1��4444::::     ��,�� ���-� ��,�� ���-� ��,�� ���-� ��,�� ���-��7�"����*�7�"����*�7�"����*�7�"����*2222    α     1 1 1 1β��������    J���[0��<J���[0��<J���[0��<J���[0��<2222    ���59��@ !��,����59��@ !��,����59��@ !��,����59��@ !��,�        
Precision Recall:max F1(RB) α β Group 

563/0 644/0 601/0 6  13/1 1 

536/0 597/0 565/0 5 15/1 2 

510/0 551/0 530/0  7 12/1 3 

628/0 604/0 616/0 6 22/1 4 

472/0 505/0 488/0 5 13/1 5 

550/0 573/0 561/0 3 20/1 6 

543/0 579/0 560/0 5 16/1 ;,
��,� 

�� )1�� 5 ��-��� E�,�7�� �� u��� �7�"����*2 ��,�� α1β  �Q� 

A�56 �-���# �2 ���1K ��� .��.  

 )1�� )1�� )1�� )1��5555::::    �-��-��-��-������#�#�#�#    ��-���-���-���-���������    E�E�E�E�,,,,�7���7���7���7��    �7�"����* u��� ���7�"����* u��� ���7�"����* u��� ���7�"����* u��� ��2222    ��������,,,,��������        
Precision Recall F1(RB) α β 

    
666666662222////0000    403/0 501/0 5 41/1 

544/0 584584584584////0000    563/0 5 16/1 

612/0 539/0 573573573573////0000    6 21/1 

606/0 509/0 546/0 5 26/1 ;,
��,�  
  

  v��Q"� ��"�� ����� 2�7��0 �� v��"� �#��-� .��  ��Q,E�F1  �Q0  ��

 )1���5-1 �� Y#< �,�0)��50� �� (;,
��,� 1 ;,� �7��50�  �	��8�

 ���1 record-based (RB)  �� ���� ��  �F��?>� A�56u�����   Z��Q@

Frame-based (FB)  u�QQ���� S?QQ� 1 �QQE3�1 event-based (EB) 

 �	��8��� �5� . v��"�   �QE3�1 YQ#<�� 1 ����@ hJ���*  )1�Q� ��6 
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�� ���1K� .��. ����@ �+� �� v��"� 2�5	�� )FB (   s,UQ�
 R,X�Q�

     �+Q� �Q� .	Q#� Z��Q@ �� A�BCD� �"��  �
r�Q� �QE3�1 )EB(   1 .Q��

 ������� �
�E,	D (� �E3�1��F �<�� �,��} �02���J ���E
 J� R>�"� 

 Z��@.�� R>�� ��0   .Q�� �"Q�,� 2�+9 �� ����7 1 �
 .   v��Q"� A1�QW


 ��50� �+� �� �E3�1 �+� ���E
 A1�W
 J� ���� �,� �,�0 �� ��0 4��31

 �� ;,�1 �7��50�  ;,�d�7  ��5Q0� �� �E3�1 �7 2��� A1�W"� �X�
F 1

;,
��,� A�56 2�,I  �1�I �7 2�7��50� ;,� �� �"@�I.��   �Q"���� �0

!�5�� ��8X  v��"�� �7��50� ���   1 R-"Q#� �5D� Q,
��,;   ;,Q�!K  �Q7 �

Y	� v��"� /,Ew �
 RB �� .	#� EB �����I .�� .  v��Q"� �� �d�K ���

�� ���3 u�,3 ��5�  ��,I��,E� !��,� F1  u��� ��FB, EB .��.  

 )1�� )1�� )1�� )1��6666::::    ��-���-���-���-���������    E�E�E�E�,,,,��������    ����J������J������J������J��F1     u��� �� u��� �� u��� �� u��� �� �E3�1 �E3�1 �E3�1 �E3�1)EB(     Z��@ 1 Z��@ 1 Z��@ 1 Z��@ 1)FB(     21� �� 21� �� 21� �� 21� ��

���� �B5������� �B5������� �B5������� �B5���     2�7 2�7 2�7 2�7\���JK\���JK\���JK\���JK....        
 Maximization  F1(EB) F1(FB) 

precision 701/0  773/0  

recall 758/0  837/0 

F1-measure 728/0  806/0 

�-���# �"��v �� \71V* H	
�� 2�7 �� R>� 9 ���K � .Q� . �Q"��v 
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2 - Mel-frequency Cepstral Coefficients (MFCC) 
3 - Log frequency filter bank 
4 - Leveraging statistical models 
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6 - Receiver Operating Characteristic (ROC) 
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