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Abstract: Under the circumstance of many tags and many collisions, when multi-dimension division code algorithm is 

applied, the average number of times the reader calls each tag ( )C n  approximated to a limit 4/3, and the data conveyed 

by calling each tag tends to be a relatively small constant. However, under the circumstance of few collisions, the average 

number of times the reader calls each tag and the average data conveyed were relatively large. The adaptive 

multi-dimension division code algorithm, and the optimization of adaptive multi-dimension division code algorithm were 

proposed. The adaptive multi-dimension division code algorithm could adaptively decrease the MDDC dimensions ac-

cording to the numbers of tags, and encode the tags again, hence greatly decrease the average number of times the reader 

calls each tag even under the circumstance of few tags. Therefore, in RFID system, adaptive multi-dimension division 

code algorithm can significantly improve the efficiency of searching for tags no matter in many collisions or in few colli-

sions. 

Key words: adaptive; multi-dimension division code; RFID; anti-collision 

 

1  �� 

����

[1]

(RFID, radio frequency identification)

��� 20�	 90
������������

����

[2]

���������������� !

RFID"� �#$�%&'()*�" +,-.

 /�012�3456789 /:;�1<

=>.78?@AB

[3]

!" RFID CD$�EAB

�FGHIJ 4KLMN*OPSDMA, space division 

multiple accessQ.�N*OPFDMA, frequency division 

multiple accessQ.RN*OPTDMA, time division 

multiple accessQSTN*OPcode division multiple 

accessQ!%& RFID CD�U�VW�XY-&

RFID CD$�EABFGHI�Z& ALOHA �

�����2012-07-25]�����2013-01-11 

�����_`abcdefghieF(20110230) 

Foundation Item: The Special Profession Foundation of Jiangsu Province (20110230) 

doi:10.3969/j.issn.1000-436x.2013.09.022 



�186� �  �  �  � � 34� 

 

[\]FGSZ&^�_`�ab]FG

[4]

!c$�

ALOHA dFG" RFID '(EAB$efghi

�j-

[5]

! 

%& Vogt

[6,7,9,10]

FGklmnop0FG

[8]

�

qr)sta�uvcj-)swx!yz 2KF

G{I"'(?|}~����*�rF�ab

�}�uvrF���)�!��'(?�|}~

��m���rF���m!��[11,12]��gZ

&N����* RFID '(�ABFG�vFG�

�g���������'( �!��[13~15]

��gZ&h¡¢OTSR£¤¥�EABFG�

¦§g^�_FGS¨© ALOHAFGª«�¬�

�W!��[4,16]��g�KZ&R£ ALOHA�

[\]EAB�®¯FG°°BIS FG!vFG"

±²³Y´µMR£�¶·¸'(qFFG¹º»

± ��¼½��lm¾�¢¿ÀgMR£�R;

²Á�ÂÃ��g*'(�Ä|Å0!��[17, 18]

��g�ÆÇ�Èj Q}FG�zKFGÉ-ÊË

Ì? Q�}�Èj'(?X�Ë¯�ÂÃÍÎ'(

?X¬ÏbÐË¯~��m345�EABÑÒ!

��[19]��gÓÔ�pÕ���ÓÔÖ×ØÙÓ

bAB�8�ÚVÔÛ�"Ób�ABÔÜ��E

ABÝF�ÞnÉ-nßàá��AB�W5�â

Nã��äJ'(!åÜFGæç"�b#�Ü�

�g'(���Å0�yè'(?é�)mRêë

"�b�¬ì! 

í»XYFG�¬ì�î�ï���g�Èj

MDDCðNñT�EABFG!îFG"òÄó~

��ôõ'()*ö)ÀR�"Ö×�?S��?

@�÷�øùJ�ú�Êû! 

2  ������ 

2.1  ��������	
� 

ðNñT(MDDC, multi-dimension division code)

ü��^�_�TýþM;ð?��ñT��ðå

4 bit^�_?@ñT!�ððN�T�} T(d)Sð

NñTð? d��Cs 

 

1

( ) 4

d

T d

−= ( 1,2,3,4, )d = �  (1) 

�ððNñT� 4 bit^�_ñTs 0001.0010.

0100.1000�»j���_?@ is 0.1.2.3!

¬2ð� 4 bit^�_ñTä»j���_?@k�

ððN�T��} ( )T d J���s

( )

( )

i

T d

S i T d= ⋅ �

� nððNñTk��_?}���C�s 

 

1

( )

0

, ( 0,1,2,3)

n

i

T d

d

D S i

−

=
= =
∑

 (2) 

å 8 bit ^�_�Ts��MDDC FG� 256

â'(N	 4ðM;�É- 16 bit*ð?@��ñ

T!
 1 ððNñT�}s

1 0

( ) 4 4

d

T d

−= = �ðN

ñT 0001.0010.0100.1000»j���_?

( )

i

T d

S

N�sL

0

0 4× .

0

1 4× .

0

2 4× .

0

3 4× !
 2.3.

4 ððNñT»j���_?d�!�� 4 ððN

ñT 0001000100010001����_?s

3

0 4× +  

2 1 0

0 4 0 4 0 4 0× + × + × = ��
 0â'(!4ððN

ñT 1000100010001000�

3 2 1

3 4 3 4 3 4× + × + × +  

0

3 4 255× = ��
 255â'(! nððNñT�l

mVWü�L� 1ððNñTJÐ�J 1â 1�nð

ðNñTJÐ�Jâ nâ 1! 

��_?��snððNñTÉ-��|�G�

����_?�å1jð��}|c�}�¶�c�

�s1j�ðNñT!�����_? 187�*ðð

NñTFG�5L187/64��s 2�äå
 4 ððN

ñTs 0100!�?187 2 64 59− × = �59/16��s 3�

äå
 3ððNñTs 1000!�?59 3 16 11− × = �

11/4��s 2�
 2 ððNñTs 0100!�?

11 2 4 3− × = �3/1=3�
 1ððNñTs 1000!�¸

�eL187�*ððNñTs 0100100001001000! 

2.2  MDDC ������� 

�@*ððNñT$�VW�¬���Ç���

��� 4ððNñT�1���!b¡

4

r

B .

3

s

B .

2

t

B

Pc$� , ,r s t|}s 1.2.3.4�»j�^�_�

TsL0001.0010.0100.1000Qs
 4.3.2ðð

NñT$»jð�ñTs 1��

4

r

B .

3

s

B .

2

t

B �|

}s 0ö 1!���
 4ððN�ñTs 0100��

3

4

1B = !"�ððNñT$��IJ 2â� 2âå

ÜñT���Þ78AB!b¡

1

rst

N s
 4ð r  bit

s 1.
 3ð s  bits 1.
 2ð t  bits 1Rä»j

�
 1ð�*ððNñTAB�?�|}s 2,3,4!

srF��D��b¡�ððNñT$��8AB

R�|}s 1��

1

1

rst

N = !�*ððNñTFG$�

òÄó��~��äJ'(?X ( )T n SðNñT�

�C�s 

 

4 4 4

4 3 2 1

1 1 1

( )

r rs rst rst

r s t

T n B B B N

= = =

=
∑ ∑ ∑

 (3) 



� 9 � ������	
��� RFID ���������� �187� 

 

òÄóäI���×��?s 

  

4 4 4

4 3 2 1

1 1 1

( ) 1 {1 [1 ( 1)]}

r rs rst rst

r s t

C n B B B N

= = =

= + + + +
∑ ∑ ∑

 (4) 

��  É-� G!"!#òÄó~���J 1

â'(���8AB�¬���Ç¢å 4 ððNñ

Ts�!òÄó
 1��� REQUEST(111111)$Ù�

I%òÄó~���äJ'(j&�òÄó�'?

@ÍTn�(�� 4 bit
 4ððNñT�¬���

Ç���)*s 1000!
 2��� SELECT (100011)

$Ù��'?@ÍTn�(�� 4 bit
 3ððNñ

T���)*s 1000!
 3���� SELECT(100010)

$Ù��'?@ÍTn�(�� 4 bit
 2ððNñ

T���)*s 1000!
 4���� SELECT(100001)

$Ù��'?@ÍTn�(�� 4 bit
 1ððNñ

T���)*s 1000!
 5���� SELECT(100000)

$Ù�'(j&�òÄó+,�� 5 �×�!�(4)

$�

4

r

B .

3

rs

B .

2

rst

B .

1

rst

N ùs 1�c(n)=5��òÄ

ó{I 5�×���(4)	,! 

#òÄó~��J nâ'(�¬���Ç�*


 1ðAB��?

444

1

N x= ��(4)	,!� 

4 4 4

4 3 2 1

1 1 1

( ) 1 {1 [1 ( 1)]}

r rs rst rst

r s t

C n B B B N

= = =

= + + + +
∑ ∑ ∑

 

3 3

4 4

4 4 3 3

1 1

1 ){1 ( )[1

r rs

r s

B B B B

= =

= + + + + +
∑ ∑

�

 

3

4

2 2 1

1

( )( 1)]}

rst rst

t

B B N

=

+ +
∑

 

4 4 4 444 4 4 4

4 3 2 1 4 3 2

1 ( ) 1 ( )B B B N B B B x= + + = + +� �  (5) 

�������� ( 1)n + 	
������

��������� 1������

444

1

1N x= + �

�� !"�#	�$� 1�%�&'����

()��* n	�()�� ! 1��+ 

 ( 1) ( ) 1C n C n+ = +  (6) 

,

444

1

1N x= + -./(4)�0 

4 4 4

4 3 2 1

1 1 2

( 1) 1 {1 [1 ( 1)]}

r rs rst rst

r s t

C n B B B N

= = =

+ = + + + +
∑ ∑ ∑

 

3 3 3

4 4 4

4 4 3 3 2 2 1

1 1 1

1 ){1 ( )[1 ( )( 1)]}

r rs rst rst

r s t

B B B B B B N

= = =

= + + + + + + +
∑ ∑ ∑

�

4 4 4 444

4 3 2 1

1 ( )B B B N= + +� 4 4 4

4 3 2

1 [ ( 1) ]B B B x= + + +�  

4 4 4 4 4 4

4 3 2 4 3 2

1 ( 1 )B B B x B B B= + + × +�
4 4 4

4 3 2

1 ( 1 )B B B x= + + +� ( ) 1C n= +  

���(4)�����	
��������

�������� 

4 4 4

4 3 2 1

1 1 1

4 4 4

4 3 2 1

1 1 1

1 {1 [1 ( 1)]}

( )

( )

( )

r rs rst rst

r s t

r rs rst rst

r s t

B B B N

C n

C n

T n

B B B N

= = =

= = =

+ + + +
= =

∑ ∑ ∑

∑ ∑ ∑

 

4 4 4

1

2 1 3 2 1

1 1 1

1 1 1

1

rst

rst rst rs rst rst

t s t

N

B N B B N

= = =

= + + + +
∑ ∑ ∑

 

4 4 4

4 3 2 1

1 1 1

1

r rs rst rst

r s t

B B B N

= = =
∑ ∑ ∑

 (7) 

������	 ���!"#	$%&�!

'	���()&*+,�-.� 

4 4 4 4

4 3 2 1

1 1 1 1

( )

r rs rst rst

d

r s t

T n B B B B N

λ λ λ λ λ

λ = = = =

=
∑ ∑ ∑ ∑

� � � � �

�  (8) 

/0	 d�&*+,&����1������

����� 

4 4 4

1

2 1 3 2 1

1 1 1

4 4 4

4 3 2 1

1 1 1

4 4 4 4

4 3 2 1

1 1 1 1

1 1 1

( ) 1

1

1

rst

rst rst rs rst rst

t s t

r rs rst rst

r s t

r rs rst rst

d

r s t

C n

N

B N B B N

B B B N

B B B B N

λ λ λ λ λ

λ

= = =

= = =

= = = =

= + + + +

+ +

∑ ∑ ∑

∑ ∑ ∑

∑ ∑ ∑ ∑

� � � � �

�

�

 

(9)

 

2�(9)3�45	67���8&*+,&�

�!"	9:;<=#��1���������

�>?!@	A@�������� 

1 1 1 1 1

( ) lim 1

4 4 4 4 4 4 4 4 4 4 4

d

d

C n

→∞

 = + + + + + +
 × × × × × ×
 

�

 

0 1 2 3 4

1 1 1 1 1 1 1 4

lim

1

4 4 4 4 4 4 3

1

4

d

d→∞

 = + + + + + + = =
 

  −
�

 (10) 

BCD��9E�����FG"&&*+

,�-.� 

 4 int(lb )N d= +  (11) 

�(11)0�H 4  bit �I d&"&&*+,	J

int(1bd) bit�&��K,� int(lb )d L@MN l bd�

AOP��QR 4d = 	int(lb ) 2d = 	+,� 4�

STUV, 00WI 1&X01WI 2&X10WI 3&X

11WI 4 &� 9:;<=#BCD��1���



�188� �  �  �  � � 34 � 

 

#�9E���F� 

 

4

( ) (4 lb )

3

B C n N d= ⋅ = × +  (12) 

2��*Y3Z	[\ MDDC ]^_\N"

��<=#	`abcde�fg�h BCDi

jk��lm8<=lm#	n]^��1���

�9E���Fopl@�QR	 4&&*+,

k���l"9:;<=#	2�(12)3qBCD

��1����9E����� 

 

0 1 2 3 4

4

1 1 1 1 1 341

( ) lim{1 }

4 4 4 4 4 256

d

C n + + + +
=

= + =  

�������F� 4 lb 6N d= + = bit	�

�1�������Fr� 8 bit�h BCDij

ksa1���#	2�(4)3Z��1���BC

D������ 5�	�����9E���F2

�(12)3q� 6 bit	��1����9E���

F� 30 bit��tuvT1wfxn]^� 

3  ��� MDDC �� 

�yz{_ MDDC ]^|}~�BCDij

k RFID ����)��<=�(z{_��P&

*+,&��1�����]^����BCD.

�#�� 4 &$% 256 ����Q�	BCD��

���9E��	v��a����nBCD9E

1��1� 16 bit�4&�&*+,�����	n

��|}n��� 4&&*+,��	nBCD

ijkA"3�� 2

8

����BCD~���V,

�<=����BCDijk����(	���

ijk����&*+,�&��2 2.2 ��*Y

3Z	pNBCDij���l"#	MDDC]^

`ade�fg	�t	� ¡¢£v¤¥�BC

Dijk��lm#	R¦z{_��P MDDC

]^�&�§R¦¨©+,� 

3.1  ��� MDDC ���� 

sva 2�����	BCDª��+,«¬

®:<=�A"���� ( )T n G<=¯��-

.� 

 

1 4 3 2 1

( )

d d

T n x x x x x x−= �  (13) 

/0	x°K&*+,0�&�<=¯�	L±�

1²2²3²4	���o_�&��9:<=#	B

CD³´9Eµ111111¶6 bit+,	v�BCDi

jk��a��_·	̧ BCD���¹_�º�

µ??00?00??0?000??¶	µ»¶°K<=¯�2H¼

�½�MDDC]^�¾�3Z	I4&+,�µ??00¶

a 2 bit9:<=	a 2�&*+,	8µ1000¶)

µ0100¶	�t¿�	P�µ??00?00??0?000??¶

"&+,A"aµ2 2 2 2× × × ¶À 16�����t	

~�BCD��<=�����3��BCDij

k���	ÁÂ3Ãm&*+,�¯�TÂTÄÅ

&	Æp��zÇ¨©+,�n&&*+,Å&J�

+,&�W G<=¯��-.� 

 

1

1

int lb

2

d

i

i

W x

=

   

   

   

∏�  (14) 

/0	d�¾+,�&�	

i

x �o_&��<=¯

�	W L@NMN

1

1

int lb

2

d

i

i

x

=

 

 

 

∏ �AOP��Q

R�Q0	BCDijkA"a 2 2 2 2× × × ���	



( )
1

1 1

int lb int lb 2 2 2 2 2

2 2

d

i

i

x

=

 

 = × × × =
  

 

 

∏ 	�t

[\ 2&&*+,83� 

3.2  ��������� 

2 3.1 �0��q�Å&�&�J	��uv

¨©+,�ÈÉ1ÊË	�Q0	BCDª���

<=+,�µ ??00?00??0?000??¶	A"a 16 �

&*+,	Ì 16�&*+,R° 1�K� 

� 1 �������	
�� 

���� ���� 

1000  1000  1000  0010 253 

1000  1000  1000  0001 252 

1000  1000  0010  0010 245 

1000  1000  0010  0001 244 

1000  0001  1000  0010 205 

1000  0001  1000  0001 204 

1000  0001  0010  0010 197 

1000  0001  0010  0001 196 

0100  1000  1000  0010 189 

0100  1000  1000  0001 188 

0100  1000  0010  0010 181 

0100  1000  0010  0001 180 

0100  0001  1000  0010 141 

0100  0001  1000  0001 140 

0100  0001  0010  0010 129 

0100  0001  0010  0001 128 

 

RFID �ºÍÎ0Ïaµ»¶��ºÐÑ	B

CDÒ<=��µ ??00?00??0?000??¶Ó�µ1100 

1001 1010 0011¶	¬J9EÔijk��1��



	 9
 ����������� RFID���������� �189� 

 

��&*+,0�&aÕsa1�µ1¶	�t	�

�|3�Ö���µ1¶�¯×8�<=¯���

~�<=¯���	zÇ�:�R° 1 �K� 16

� 4 &&*+,	Ø#ÒÌ 16 � 4 &&%+,Ù

ÚTU�±Á@�OÅÛÜÝ�¬JÒÞ��¾ß

� 4&&*+,G:�� 16� 4&&*+,àp	

A@¢á�Å&J� 2&&*+,�A@±	+,

� 10001000	��¿�	âã+,�ä�Rå��

ijkÏaop_�+,	n+,op_�Å&

J� 2&&*+,$æ� 

2��*Y3Z	��nBCDijk�1��

�#	BCD�9E�����F2�(12)3q 

1 1 21 105

( ) 1 (4 lb2) 5 7

4 16 16 16

B C n N

 = ⋅ = + + × + = × = ≈
 

 

 (15) 

QR	BCDijk��µ1000 1000 1000 

0010¶)��µ0100 0001 0010 0001¶2���ç

3®:µ ??00?00??0?000??¶�<=���Ì 2

���Å&Jp_� 2&&*+,�µ1000 1000¶

)µ0001 0001¶	��Ì 2���BCD�v9

E�����F� 8 bit	�t	[\z{_Å&+

,pNBCDij���lm���`abcd

e�á\�QRè���� 256��BCDijk	

é�};<=ê}ë���	z{_ MDDC ]^

��1���BC9E���F�� 8 bit	8ìo

 N Aloha]^�§Síî��]^9E1���

�8 bit����F� 

4  ��� MDDC ���� 

� 2.1�0¡¢�ï�&&*+,� 4 bitST

U+,� 0001²0010²0100²1000	p_�ÚTU

�� i� 0²1²2²3��T1wÃmBCD�9�

��F	¡¢ðñfxn]^�\ 3 bitSTU,V

ò 4 bit&*+,	p_-.R° 2�K� 

� 2 �	����������� 

3 bit���� 4 bit������� 

000 0001 

001 0010 

010 0100 

100 1000 

 

[\fx+,J	óô 2���9:<=#	

a 1 bitõ 2 bit��®:<=	��fx+,¾

3�1��9:<=� 2 ����+,� óô 3

���9:<=#	a

3

4

4C = ����4 ���<

=R° 3�K��� 1ö�� 3	a 2 bit��¯9

:<=	÷1¯���µ0¶�BCD9E����

#	��fx+,�¾	´9E<=¯�fx+

,ø,��	AJ9Eµ000¶����	3�ù

úû;ü����� 4��+,9:;<=#	�

�fx+,�¾	BCDijk��+,«¬}

µ001²010²100¶)µ000²010²010²100¶2�

��	Ì 2���BCDé^*ý	�þ�rBC

D9E���F	BCDúû#´úû+,�

µ100¶���	�úû+,�µ010¶���	¬

J�úû+,�µ001¶���	AJúû+,�

µ000¶����Rå}µ001²010²100¶3 ��

�9:;<=	BCDH 3���;üúûijk

���	I 4��é��	�t|Èu�9E��

���Rå} 4 ���9:��;<=	��Ù

µ100²010²001²000¶�Ûúû	�ù��²�

PúûBCDijk���� 

� 3 ������ 3 ������ 

�  ������� ���!" 

1 000 001 010 0?? 

2 000 001 100 ?0? 

3 000 010 100 ??0 

4 001 010 100 ??? 

 

����fx]^�*Y	BCD�����

�9E���F2 6 bitÅ� 5 bit	�(11)�� 

 3 int(lb )N d= +  (16) 

�(12)�� 

 

4

( ) (3 lb )

3

B C n N d= = × +  (17) 

5  �	
 

Þ¼�5þ MDDC ]^�¾�	�&*+,

�	
�	�5þ RFID�<=]^�*Y�(9)�

( )C n )�(12)�

4

( )

3

B C n N= = (4 lb )d× + 	3q5

����W[\ MDDC ]^��9:<=#	�

���A@±� 5�67<=���!"	���

����������Ù�(9)>?ÃO� é�

"���9:;<=#	�����������



�190� #  $  %  & 	 34' 

 

�����±� 4/3	BCD��9E�����

FÙ�(11)�x	BCD9E�è����FÙ�

(12)�x��þ��MDDC]^���m#	8<

=��m#�5��������²��9E��

�F�opl@�È�	Þ¼�5þz{_MDDC

]^	BCD~�ijk����(z{_�p&

*+,TÄÅ&)¨©+,�Å&J��1���

BCD9E�����FçÙ�(12)�x��þT

1w��BCD����Ñ	Þ¼��5þ&*+

,�fx]^	[\fx]^J	��1���B

CD9E�����FÙ�(17)�]��t	z{

_ MDDC ]^§fx]^é�����(l")

���(lm#	�@@���þBCD����

��Ñ��NÞ¼���	pNBCDijk��

��6�!"����	BCD�����u9E

����F��]�^È�� !½� 

����� 

[1] YOON W J, CHUNG S H , LEE S J. Implementation and performance 

evaluation of an active RFID system for fast tag collection[J]. Com-

puter Communications, 2008, 31(17):4107-4116. 

[2] �(). *+, RFID -./012345�6[J]. 789:;<

=%%&(�>;%?), 2012, (1):172-178. 

LI H X. Design and analysis of the light-weight mutual authentication 

protocol for RFID[J].  Journal of Xidian University, 2012, (1):172-178. 

[3] @A, BCD, EFG�. HIJKL<M-RFID NO5�P[M]. 

QR�STU9V?W, 2010. 96-101. 

GAO F, XUE Y M, WANG A H, et al. The Core-Technology of the 

Internet of Things the Application & Principle of RFID[M]. Beijing: 

Posts & Telecom Press, 2010. 96-101. 

[4] EXY, EZ[, \]�. ^_`abcdefg RFID ����

�[J]. #$%&, 2009, 30(9):1-5. 

WANG Z X, WANG J Y, LIU D, et al. An RFID anti-collision algo-

rithm minimizing the cost of empty slots[J]. Journal on Communica-

tions, 2009, 30(9):1-5. 

[5] hij, kl. RFIDmnocdALOHA�pqXgrst4uo

vwx[J].�m�%&, 2010, 36(4):621-624. 

WU H F, ZENG Y. Tag estimate and fame length for dynamic frame 

slotted ALOHA anti-collision RFID system[J]. Acta Automatica Sinica, 

2010, 36(4):621-624. 

[6] VOGT H. Multiple object identification with passive RFID tags[A]. 

Proceedings of IEEE International Conference on Systems, Man, and 

Cybernetics[C]. Hammamet, Tunisia, 2002. 1-6. 

[7] VOGT H. Efficient object identification with passive RFID tags[A]. 

Proceedings of International Conference on Pervasive Computing[C]. 

Zurich, Switzerland, 2002.98-113. 

[8] CHEN W T. An accurate tag estimate method for improving the per-

formance of an RFID anti-collision algorithm based on dynamic frame 

length ALOHA[J]. IEEE Transactions on Automation Science and En-

gineering, 2009, 6(1):9-15. 

[9] LEE S R, JOO S D, LEE C W. An enhanced dynamic framed ALOHA 

algorithm for RFID tag identification[A]. Proceedings of the 2nd An-

nual International Conference on Mobile and Ubiquitous Systems: 

Networking and Services[C]. Washington D C, USA, 2005. 166-174. 

[10] BONUCCELLI M A, LONETTI F, MARTELLI F. Tree slotted ALOHA: 

a new protocol for tag identification in RFID networks[A]. Proceedings 

of the International Symposium on a World of Wireless, Mobile and 

Multimedia Networks[C]. New York, USA, 2006. 603-608. 

[11] �yz,{|},\~�. �������g RFID �����[J]. 

4���+5��,2010,18(5):1114-1117. 

LI Z L, HE Y G, LIU T S. An anti-collision algorithm on new spreading 

code RFID[J]. Computer Measurement & Control, 2010, 18(5):1114-1117. 

[12] ��, ���, ���. ��cd��g RFID ��� ALOHA �

�[J]. #$%&, 2011, 32(12):43-50. 

LI M, QIAN Z H, ZHANG X, et al. Slot predicting based ALOHA al-

gorithm for RFID anti-collision[J]. Journal on Communications, 2011, 

32(12):43-50. 

[13] ��, ��, ����. ������g� RFID rs�pq��[J]. 

4���P��, 2011, 28(3):1031-1033. 

ZHU J, ZHANG Y, LU X D, et al. Anti-collision method of 

multi-RFID tags based on segmental search[J]. Application Research 

of Computers, 2011, 28(3):1031-1033. 

[14] ���� � ¡� �¢£¤��¥¦RFID�����34[J]. 4

��§¨5�P, 2009, 45(11):82-84. 

LI S Y, FENG Q Y. Delaminating deepness searching tree anti-colli-

sion algorithm in RFID system[J]. Computer Engineering and Appli-

cations, 2009,45(11):82-84. 

[15] EOM J, LEE T. Accurate tag estimation for dynamic framed-slotted 

ALOHA in RFID systems[J]. IEEE Communications Letters, 2010, 

14(1):60-62. 

[16] ©ª, «¬. RFID®¯cd°± ²³�����[J]. 4��§

¨, 2011,37(1):260-262. 

YANG K, LENG S P. Slot partial competitive anti-collision algorithm 

for RFID system[J]. Computer Engineering, 2011,37(1):260-262. 

[17] CHOI J S, LEE H, ENGELS D W. Robust and dynamic bin slotted 

anti-collision algorithms in RFID systems[A]. Proc of IEEE Interna-

tional Conference on RFID[C]. IEEE Press, 2008. 191-198. 

[18] ´µ, �¶·, ¸¹¹. ^_ºg RFID »¼®¯g�����g

��[J]. »¼<M%&, 2009, 22(6):865-868. 

CHEN Y, ZHANG F H, LIAO B B. Research on a novel anti-collision 

algorithm in RFID sensor system[J]. Chinese Journal of Sensors and 

Actuators, 2009,22(6):865-868. 

[19] E½, ���, ¾¿À�. ���Á¥g RFID �������[J]. 

#$%&, 2010, 31(6):49-50. 

WANG X, QIAN Z H, HU Z C, et al. Research on RFID anti-collision 

algorithms based on binary trees[J]. Journal on Communications, 2010, 

31(6):49-50. 

 

����� 

 

 

���1963-���������	
�������

�������������� !
"#$% & 

 

���1979-����'()*+,������	


����-���������./
012& 

 

	
��1979-��3�4567������	89

��-���������./
012& 

���1973-����:;�	��

�	
����-���������

����
012"<=>?@A& 


