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II. MATERIAL AND METHOD  
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Extraction of PPG derived heart rate (HR), respiratory rate (RR) and respiratory 

activity (RA) using EEMD-PCA   

 	
� ��* O��,�
1 `-��EEMD-PCA  HP; �11  ��-�!� �� 3�
�- %� ?
� ���* 0�
� H* .$�� /0; /1�1 ��A�

) :1�* 3!#F� $.#� ��Nb E�a � E
C4� (EEMD  ��) /1�1PPG) �b)���c $%�5 T��-� S����� (IMF �
0� (

) �$P�!��\c (PCA  ��)IMF ) �/0; S����� ��)d ������� (HR�RR 
�RA  "� �
� � E�5�� �1  .��� !� "�

EEMD  ��) ��� !� "� /�
1 �) � E
C4� ����PPG  "� �
�) ��� E�IMF  ���� !� �
�1 /0; E!�&� ��)

 �O
1 � E�5�� �1 .1-A!� /1�����IMF  "� 
 /0; �
����; ��*1-2 6�-J E� 0��#) $P�!��\ H��; E* �
�)

 �O-� � E�5�� �1 .0�-A!� Q[5 ��� !�PCA ��  �
�IMF  ?!%
� �$
�N� �1  .1-A!� ��.D� /0; S����� ��)

)��J� G�� ?!�
1 
PC ������� ���� (HR �RR   
RA .1-A!� d�5 

 

 HP;1  

a ��� !� � E
C4�(PPG  "� /1����� ��EEMD  

EEMD  ��) ��� !� �
� ��PPG  E� E
C4� ����IMF  .1-A!� ��.D� �F!F5 ��)EEMD  $�� 3�
�- %� �


) ���4� $%�5 � E
C4� "� �� �) $%�5 �!*�� He&� 3�
�- %� ?
� E* 0�P!� ��* C
-� �.* E� E*EMD �� �(

 R
�&�IMF  �) �) �=2 
 �-�"\ ?
� E* 0�P!� T'� �) �=2 
 �-�"\ "� �)
�, ?! ��!� ��-�D E� �) /1�1 ��)

!�� C
-� �
 � E'��� E�  ��J� ��� !� H��;  O�0* �-J� f��� �� .0;��!� 1
0>� � E���1 �� 0EEMD  �

 ��� !�PPG  6�-J E� ��J��(�)   0!�� C
-� �
 E��(�)  1
0>� � E���1 ���  ��� !� �
 �� 1-A!� E'���



 0
0K�(�)  E� �� �\ �L� 
 1-; 1�4
�IMF  ��) /1�1 .0�P!� E
C4� �F!F5 ��)�(�)  6�-J E� ��-�!� ��

:$;-� �
"  

  

 E*  ������� "� �+ 0��� �+ ��� !�N  10DIMF .0��.!� ���� ��F!F5  

b) Selection of IMFs and rejection of artifacts  
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c) PCA on the selected IMFs  
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d) Extraction of HR, RR and RA  
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C. Performance measurement  
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III. RESULTS AND DISCUSSION  
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