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A New Approach for Fingerprint Classification 

��������	
�	��
�	�	���	����

�����
� � 
 � 
 �� 
� � � � �
 ��

���� !"� � #$%&'()&*�+,�

���������lhchen@cc.nctu.edu.tw� � � � 	�
����
���������




���������������	


����

�����

� ��������������

��� !��"�# $%&'(�)**+ 

,-.(�)**+ /'*0)�1�203'4567

8���9�:;<=>?���@

A4���BCD8�EFG�

H'0-I'*)J%K& �� !��LMNO

P QR!���STUV4WX5

6!NYP�LMZ[P D\]>

�LM^��9�_`a#�4bZ

[P�LMc56!:d���e fg

h �"i jkl^�"ic��mn

op= qr�=st>uvwd�

���x4wGynozC!{|}

~[��Z[P���LMc ^|

~[�1��Z[P��[�� �

��^�������� j!��

Pe���= ��!^�}~[�

�����e��Gy ��^�G

yc���Q�=� D8w��=

�uw�"� �w��\� fgh �

�=st478w��=st 56

�rk����o���  ���

�r�u�� ¡)*¢£) �p= ¤¥ 

��� ¦� �����§¨© 

56!���� ª«¬­®v�¯

°±²³´µ�L¶ ·�¸¹��

��4�

�

�����º-»¼*0JI½�¾%K&-0+0%K(�

$-3*&K%(%*K¿�¾%K&-0+0%K(�

À)£II%.%3£(%*K¿�Á£((-0K�

$-3*&K%(%*K��

 A new fingerprint classification 

method is proposed in this project. We 

classify fingerprints based on the global 

flow shape. The fingerprint image is first 

locally thresholded and the background 

is removed. After thresholding, we use 

the line following technique to obtain a 

thinned image.  Then a 6�5 directional 

matrix is established, it represents the 

global flow shapes of the fingerprint. In 

order to create the directional matrix, we 

insert five vertical l ines into the thinned 

image and for each intersection point 

between one of vertical lines and the 



thinned fingerprint, we calculate its 

ridge slope. Then we quantize these 

slopes into four directions using 

nonuniform quantization. After all 

directions of the intersection points are 

found, the intersection points in each 

line are divided into six parts. In each 

part, we calculate the number of each 

appearing direction and find the 

direction with maximum number. Then a 

directional matrix of 6�5 is generated, 

and some features are extracted from the 

directional matrix. We classify 

fingerprints based on combinations of 

these features, finally. Experimental 

results are given to show that the system 

has a high classification rate.  
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