
������ �	
��� �
��
 ���� �������� 
�������	
 ����� ��� ��������� 

����� ���� �����  �!"� �� ���� ���# 
$���� ��%�&
 '
��(
 

$	
�)� *�+�,��-�.� �/�0�12 34

�
��
 �5�6 - �78 9�."	
� 
r_yazdani@nigc.ir 

90�:; 
�� ����� �� ����� ����� � ���� ����� !� � "�#�� $%! &�'(�� �)*%! �+�� "���,-
�� � �./ ���


���� �(�%0��� .�2��� 3�� $�� �! "�%/� ���! �� ���	
�� �� �! 4/ 5���
� 6%7*( �� ���)/� 8�
�! �%�� ����(
4/� �(�%0��� �9%/� .���
� "�!� 6%7*( �! &�!�� ���
� 6%7*( ����!��� �� �2� )��,
�� ��;� "�!� (���� �
�!

�� %�� ��,
 ��;� �! ��,
�� ��;� $%! &�'(�� �'	! ���! ����(�
�! �.
4/� ��
 ���)/� �/��; ��'��� 5���
� 6%7*( ���! ���; �%-=( 4�� >�� �� ���?� $�� � .@-� �!

���-� �� ���)/� �! � A9)7� �)� � B�/� �! C0/ � ��
 �%��( ���; 4�� 8�
� �D�-E� ��� ���-� �D�-E� ���
� �! 4��	� � � 4/� ����F B�� ��
 �%��( ���; 4�� 8B�� �! G��H� 8���; 4�� �� ��
 �%��( I�� @-

��-� 5���
� 6%7*( ��� .�� "�*� J��)� �%-=( 4�� K�=7! � ��%F�� ��	2%,2( �� ���)/� �� �� ���; 
�� �
 L�M� 5���
� 6%7*( �,%�� � N/�,� �
�� "��,D �! ����( .�! ��
 �%��( ���; 4�� J��)� $�� B�/��!

G�	!� ��%.� B�/��� �%��( �/��; ��'��� 5���
� 6%7*( ���! �� 4H $��)	! ��,'/O� �,�.

�0�7 ��< 9=
- :9��(
 ����–9��(
  �!"� –����� ���� ���� –?&�@ *���� –B�< 

,C*20D2 
5���
� 4/(Hand Gestures) �� ��"��( �%#?( ��� �)/ � �! �-9D �P� �M?� �� ��:��,� 5���
� � @%

@%(�)/� 5���
�.� 4/ �� K�� �)%.H�� 8@%(�)/� ���
� @� �2%��� � 4/� @%��,� ���
� � �/�/� I7! @� 4���
4/� "R ��,!�2%S .�� $���!�,! 4/� ��
 T%2*( @%(�)/� ���
� �,+ �� @%��,� ���
� @� 4�F "��( .[1] 6%7*( ��	
�� 

���
�(Gesture Recognition)�� �� ! "��( �-� �%#?( �9� ���F � �:
�(K�=7� I2)/ @� �� �� ���	
�� (Cyber Glove) �� ���)/� �,,�.
U(@%,2( �� �� ���	
�� �(�%0��� ���,%! ���(Computer Vision)�� ��	! ���%F.

I2)/ ���� �����)/� V�� >�� � ��8���
 �� $%�W( �� 4/ 5�DO�� �� ���� ��.)� �����#,/ �,,� .�%��� X�� 
$��)/ �	*2 V�/ � �YZ[ $��-�� \/�( )(Zimerman�
 �� �./�( .4*S � ���� �'%; ��#,/ ���� I2)/ $��

�� "�)*]�� �
�! .�� �'%; "�
 �� N��� "�)*]�� "�� �� �� V�?)�� T!�H �F�%-� $�� 8��� ^��� �� � �
 �
�! .

�_�D�,=� >�� �
�� B�,
��� –�(�%0��� ��2*�� –"���� 4.,` � �9D ��]*�� 
U_����)/� _�(�%0��� ��2*�� –"���� 4.,` � �9D ��]*�� 8kangavari@iust.ac.ir 



�a� ���; ��	-)#%/ C����,� $%-E,S 5b�?� �D�-E� 

�]
���S @� �! �� �F����R V�,]%/�� V�/�� �� "�%! �� "�)*]�� V�=(� ������ �
 �,� .��	
�� �! �#��?� � >�� $��
 8�(�%0��� ���,%! �! �,)'� ������� � � "�+ >���S 5��H 8�)-� �,�real-time ������! �.MH �� c��7)/� ������( �

4/� .4/� I2)/ �� ���)/� �! �!��� "�� �%?� "R N��.� �� .$%,d-� �e� 8���� ���#2� ������ �	*2)/ $�� �� �E�R �� 
���
 ��'%��� �`�� ����)����S �! ���! �!��� �� ���)/� ���! .[1] 

�� �%	( 5���
� ����� �� ���)%E� �����=( 8$%!�� �� ���)/� �! G� >�� � �
 .L�M� ��9)7� ��	fg! 8�	2%,2( $�� �
�� V�� �9-� �� �
  T2
 "�� �!��� 84/ �)��� ��)��/ "�� V�� 84/(Tracking) ��� ���; � 4/ 4��� 

� 4/ 4��� T%9g( � �� E( 8�.)�….h���-D 84/� ��
 ���)/� 5���
� 6%7*( ���! "�,��( �� ��9)7� ��	2%,2(
�� ��� ���� �! �,)'� �,
�! :$%���H I�� ��]��S(Rule-Base)A���� ��7� V�� 8(Hidden Markov Model) ��� �2'
 8

$� ��!(Bayesian Networks) �'=D ��� �2'
 �(Neural Networks).[2] 
���iE� 4i%.H�� 8��.! �/ ����� �9-� �� ��.)� ���� � 5���
� 6%7*((Virtual Reality) "�i!� 6%7*i( 8

���
�(Sign Language)� ��
 �);�F ��2! �� ��� �� C����,� � 5�!�� V�),� 84/.[1] 
�%-=( 4�� >�� �� 8���?� $�� � ���; ��%F(FDT : Fuzzy Decision Tree) �! &�!�� 5���
� 6%7*( 4	� 

4/� ��
 ���)/� �/��; ��'��� .47i/ �i� � K�=i7� I2)/ "�'� ��%)�� � T%��! ���i,%! �i! �i,)'� ��i%� ��i� �� i;�
 ��j��� ����=( �� 4/ 4%.H�� c��7)/� 4	� �(�%0��� 4i
��� �i�� V�-.� ��	
�� �! �� �%	( "�2�� �e� 8 �.$%i-� �i!

 8$%���iH $i�� B�i/� �i! C0i/ � �i
 �i);�F ��i	! ����=i( �� 4/ 4%.H�� $%���H c��7)/� ���! �)/ >�� @� �� ����
�� i! �*i7! 8�%-=i( 4i�� 4��/ ���! �	�R �� �*7! �� �
 �%��( ���!�� 5���
� ���! �;�=( 5��=! ���� B�i� ���

(Pruning) ���
 �);�F ��2! ��
 B�� 4�� 4#( ���! ����-%H�! � �%-=( 4�� .�� ���i; �%-=i( 4i�� 4��i/ ���!
 �=%=� $%%.( ���! ��9)7� ��	
��(Attribute)4/� ��
 ���)/� ��F �� � N��k .4�� B�� 4	� >�� � $%,d-�

�F 4�� �)	! ������ lD�! X�-E� � �� �
 ��%S��.

4C����� ���� �E B�< - ���� 
�%-=i( ��i%d%S �i,���; $)#i2
 � �i	�R 4%9!�H 8�%-=( ��	)�� 4%`�=� $��)-	� �� �iD�-E� @i� �i! ��i%F

 ��/ 5�-%-=( �,)#� �%#�( T!�H �)���! �� 4/� �( .ID3 �%-=i( ���i-D � �mni� �i)� @i� �i� ��,'i/O� ���i! ��i%F
�� ��! hb�-.� 4/� ���; ��� �� �! ��� �5��=! �.H�� ��%� Tj�#� �)*%! �� 4#%��� � $�� � 4#%� N/�,� ��D ���

 ���; �%k)�)/�%S 8��D (�� ��);� �,,� .�D�-E� N%��( c�),)i/� ��	)%9!�H �� ���)/� ������( 8�%-=( ��	)�� �! ���; ���
 �� �� ��� "�/R o� 4%9!�H � ���� �'��?( .�)���]�� ����%-=( 4�� 4��/ �)���i]�� �i);�� �.i/�( h�i/�/� ���; ��i� 

�.MH �%-=( 4�� 4��/ (CDT: Crisp Decision Tree) �,)#i� .[3] �i� "�*i� 5�*i����R J��i)� 4i%9!�H �i� �i�
 4%��-D(Generalization)4/� �.MH �%-=( 4�� �� I%! ���; �%-=( 4�� � .[4] 

�� �! ���; 4�� �%��( �)���]�� �D�-E� ��i� �%��( ���; �%-=( 4�� @� � ��
 V�-D� ���; �
���R ��� �i,� .
��F �� T2*)� ���; �%-=( 4�� @� ���i; ���?� �� �
�� p�.*�� ���! �	��� 8"���R �=%=� "��,D �! ��)���i; ��	i
���

 "���R �=%=� (�� 4%.MH ���?� �! �	/O� N#+�! "��,D �! �	F�! ��
�! .� ��W#� � 4�� �� ���)/� � 4��/ � �� �-	
�� L�M� ���; �%-=( �
[5] �� 4#(��'D 8:

,(���� *5�G� �
�� �G	 �< �� *���� ������ H�!�	
 I-� :���-� "�� �%#?( ���! �� ���%.� �� ��iF @i� � ��
 �� ���)/� �.MH �%-=( 4�� 4��/ G�],� ( G�],� ���� �,� �%%q( ���! �E,�� � 8�
 �i��-� "�� �%#? 8��iF @i� � �i�

�
 ���r ��F �� N.*,� V�� �,+ � ���-� @� 4/� $2-� .�� L�M� �=%=� $��)	! p�7)�� >�� �/ ���� � �
.
4(���� ����� ���� �� J�����
 I-� :���?� @-� �! 8���� ���-� @� ��,'/O� G�],� �! �.MH �%-=( 4�� �

�=%=� 8���-� $�� � �� �i��-� ���i! ��	,*i%S BOi� 8s�! "R BO� N#+�! �� 8�%/� �%���� s�! ��F @� �! �f����
 ��F �! 4/� $2-� 8���; �%-=( 4�� @� �� ���)/� �! ���-� $�� ��,'/O� G�],� ��� 4/� �P� ��� ��i.)� s�i! ��i�



�%-=( 4�� �!��� 6%7*( � ���; ��%F ... �aY 

�	,*%S ���-� ���! �� �/O� 8 ��-)� 4%.MH ��� @� �! G��� �� �� �%/�! �i� G %��i2� �� ���)i/� �i! �i��! V�i� � �i,,�
�� p�7)�� �� ��	,*%S BO� $��)	! �'/�,�.

KC���� ����� ���� ���#��� 
���-� G�-( �� �%#?( 4#( � �
���R �D�-E� � �! �� ���� ��� �i�� 4i/� 5��i�)� �%#i?( 4'#i� $�� �� 8�%,�

 4'#�Z[%�!�[%4/� �)����)� .���-� C0/ ��� �i
� �iD�-E� ��i	��� �i! �i]� �iD�-E���� � �! �� �
���R �D�-E� 
(Growing Set) B�� �D�-E� �(Pruning Set)�� ���;� �%#?( 4'#� �� �� �E,�� � �� �%,�Z[%�!�[%��
 ���)/�

4/� .�� ���)/� 4�� 4��/ ���! �
� �D�-E� �� i%��( ���i; 4i�� B�i� ���i! �� B�� �D�-E� � �%,� ��i2! ��i
 �
�� ���-� �� ���)/� �! �� ���	� 4�� 4H G�E���/ � ���! �� 4/�! 4#( �D�-E� ��� ����R.[6] 

�� ��i�R 4/�! J��)� 4��	� � � ��
 �);�F ��2! �� �� � N��k �=%=� p�7)�� >�� �/ 84�� �./�( ���! ���?� $�� �
4/� ��
 �#��?� �]��2� �! A9)7� >�� �/ $�� .���� �,(��'D �	
�� $:

�(�(�DO�� ��	! ��%.�[7] (IG : Information Gain) 
U(��,'/O� G�	!� ��%.� [8] (AM : Ambiguity Measure) 
�(���; ������� �S��)�� ��%.� [8] (SE : Shannon Entropy) 

"R �! �*�� �� �� �� ��%#� ���! s�! �� ���� �! 8���; �%-=( 4�� �� c�),)/� ���! �� �	),� � 4;�F �P� � �

 �� $%%.( �%#� V�� ��� ��
 $%%.( ���!� G�( �! �� �%#� � ���� �=%=� �� � ���-� �.MH ���?� 4��uD ��� .C0/

 v!�( @� �! �� 4��uD 5��� $�� G�-( N%��( ���!S-norm s�i! � ��i
 $%i%.( 4��uD ��� �! �� �E%)� � ��� �'/�g� 
BO� �� ���! N%��( h��E� 8S-norm�-� .[7] 

�i� �i! �i��-� $i�� ���! ���R 4/�! 4��uD 5��� 4��	� � 84;�F G�E�� s�! �� ���� �! 5�%9-D $�� �2,�� �� CS
 N%��( �� �! 8A9)7� ��	F�! � BO�T-norm �� �
 .�� V�� �i� �i! �i��-� 4��uiD �i�� hOf� �� 4;�F �%-=( "��(

 -� 8�! �)*%! BO� �
 ��=( "R �! ^9.)� ��� .c�),)i/� �i)� �»+_* = *«���i!S-norm ���i! � p�i| �� T-norm �� 
�� ���)/� v-� �
 .��v!��( �� "��(S-norm �T-norm�� ���)/� �� ��]� .[7] 

�� B�� �� b�! ��	
�� �! ��
 �%��( ���; 4�� 8�F�%d%S I��� � 4H I�� ;� ���! �%��i-� .( �i! �i2,�� �i! �i��
 �)� � � �(��%%q( ���?� $�� � 8���� ��� ���; �%-=( 4�� B�� ���! �`�� @%,2( ���]d%�“�iM� $��i)-� B�� ”

(MEP : Minimal Error Pruning) �“�);�� I��� ��M� B�� ”(REP : Reduced Error Pruning) � 4i;�F 5��` 
�);�F ��2! ��
 �%��( ��	)�� B�� ���! C0/���
.

*���� L<� ��M� B�< :�! �� 4�� �)#��! 8>�� $�� �! B�� ���! N%(�( �! � b�! �! $%��S 5��`post-order I��-%S 
�-� .�� ����! "R �! I��-%S �%#� � �� �F�! �%k ��F �� ���� �! �i�� � � ��iF "R � �� ��,'i/O� ��iM� �i��! 8�%,�

 �� �'/�g� ��F "R �! &�!�� 4�� ��iF "R 4�� ��� ��,'/O� ��M� ���#� �� �)-� ��F ��,'/O� ��M� �d��,+ � �
 4;�F �P� � s�! @� "��,D �! �� ���!�� ��F � �-� B�� �� 4�� ��� "R ���! 8�
�! .8�i)� $i�� � �i� 4i/� ��� �! G�b

�� ���)/� 4�� B�� ���! B�� �D�-E��� �
.[9] 
�M� ����� B�< :� $�� � N%(�( �! � b�! �! $%��S 5��=! 4��  %� >�Post-order�� I��-%S �
 .��iF �i� ���� �!

 �� �'/�g� ��F "R � �� @%��,� ��M� � @%(�)/� ��M� 8s�! �%k ��iM� ���#� �� �)-� @%(�)/� ��M� �d��,+ � �%,�
 �
 ����� s�! @� �! T��'( ��F $�� � ��� B�� �� 4�� 8�
�! @%��,�.���F��� B�� �D�-E� �� >�� $�� � ���i! ��

�-� ���)/� 4�� "�� B�� �� ��2! �� �E,�� � �
� �D�-E� "�-� � �
 ��.[10] 



��[ ���; ��	-)#%/ C����,� $%-E,S 5b�?� �D�-E� 

NC$���� ���� ��%�&
 '
��(
 �
�� $(�G2E *8G��2 *��� 
 �� �� ���
� ��	��!� �9-� �� 8��� ��� ��� ���
� "�!� 6%7*( �,%�� � ���� $%??g� ��� �(�i?%?g( �)/�� $�� �

�� �i,(��'D 4i/� �);�F 5��` �	�R :���%���)i/� ���i
� "�i!� )AUSLAN : Australian Sign Language(���i
� "�i!� 8
���2����)ASL : American Sign Language(�#i%9]�� ���i
� "�!� 8)BSL : British Sign Language(���i
� "�i!� 8
������()TSL : Taiwanese Sign Language(�i,%+ ���i
� "�i!� 8)CSL : Chinese Sign Language ( ���i
� "�i!� �
�,S��)JSL : Japanese Sign Language.( 

4/� �);�]� 5��` �,%�� $�� � ���� "�,��( �/��; ���
� "�!� �! �M!�� � .4/�%S�"�!� ��'��� �! &�!�� 5���
� 
�� "�*� �� �/��; �� .�( 5���
� $�� 4i/� ��
 �����)/� ��*� �)#� 	! "����/ � ���
� "�!� �./�( � I���S �)%-� \/ .

VR ���� � T��� 4��� � 4/U����R ��� (Degree Of  Freedom)�� .T2
�–)A�� (�
 �P�O� .4*i]�� ��
 � �� �*��+ 4��� � ���R ��� �/ 4/ ���?)�� 4��� 84/� ���R ��� ��	+ ���� �� ���R �i�� �/ �) .h�i.-�

U� ���R ��� (�� A9)7� ����!��� B�/� �! ��/ �� V�� $�� "��( �� �( .@%(�)/� 5���
� �! �	,( ����S $�� � �� �E�R ��
)�/��; ��'��� 5���
� (�� �e� 8���� ��� � �/ �� �P� 3�` 84/ �� � V�?)�� �! &�!�� ���R ��� �/ �� "��( .-�$%,d

 ������ hb�-.�PIP �DIP �� �� �� �! ���
 .�����IP 4*]�� �� F0 ��i���� �!�*i� �)%.i|� �� DIP ���i! $���!�i,! 8�� 
������ �� V�� "�� ��/DIP "�)*]�� � F1  �( F4 ����� �IP 4*]�� �� F0 �i� �iP� 3�i` �%i,� .T2i
�_)p(V�i�

��! �� ���!�� ������ � 4/ ��	,*%S�� "�*� �/��; ��'��� 5���
� 6%7*( ��� .

)P&
()H(
Q:(,–)P&
 (��� ��
�E '�R�� S��� �
 $"���	[11])H($���� ���� '
��(
 �
�� �����"�� T02 



�%-=( 4�� �!��� 6%7*( � ���; ��%F ... ��� 

�F��� ��	/O� "��,D �! �� A9)7� �� ���S 5���
� �F��� ��]�R 8���%]!�P� � �� �� &�!�� ������ $�� �� @��� "��(
�=%=� $�� X�,)� ��	
��� �� �� ��; ���
� BO� ��� �=%=� "��,D �! �� A9)7� ���R 5��� �! �! N%��( � ��

�� 8�]��2� �,� 4���� �`�� ���
� BO� 4-/ �! �� �� ����( .�=%=� $�� ���-( �?%?� ���?� ���� �� >��� �g%)� � �
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