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Abstract

RFID(Radio Frequency IDentification) is a technology that automatically identifies objects
containing the electronic tags by using radio frequency. In RFID system, the reader needs the anti
collision algorithm for fast identifying all of the tags in the interrogation zone. This paper proposes
the tree based TPAE(Tag Prediction Algorithm using Extra bit) algorithm to arbitrate the tag
collision. The proposed algorithm can identify tags without identifying all the bits in the tag ID.
The reader uses the extra bit which is added to the tag ID and if there are two collided bits or
multiple collided bits, it checks the extra bit and grasps the tag IDs concurrently. In the
experiment, the proposed algorithm had about 50% less query iterations than query tree algorithm
and binary search algorithm regardless of the number of tags and tag ID lengths.
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Fig 1. The operating process of query tree algorithm
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Fig 2. The operating process of binary search algorithm
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Reader
Begin
Intially$ = <e >M=< >
Nid « count_bit(IDbit); //extra_bit=parity + (number of 1's>>1)
Nec + collision_count(IDbit); // colision_count of 1Dbit
N1 « bitone_count{IDbit);// number of identified '1's to IDbit
Nir « N¢ -N1; // number of remaining '1's to IDbit
« (N1 +NIr)%e2  (Nir < 3) // parity bit of IDbit
Fcb « first_coflision_bit(receive_RESPONSE()}; //first_collision_bit
while{stack is not empty)
$ < pop()
Broadcast q
If{(Feb< Nid) && (N¢ == 2)) // collision_count of ID_bit = 2
switch(N1r in ID_bit)
case 1 put 0 and 1 on collision bit position of Idbit
put 1 and 0 on collision bit position of I1dbit
save the taglDs in memory M
break
case O put 0 and 0 on coflision bt position of Edbit
save the taglD in memory M
case 2 put 1 and 1 on collision bit position of 1dbit
save the tagID in memory M
break
else If{{Fcb>Nid)
switch(N1r)
case 1: (collision first bit position =! Collision end bit position)
put 1 on coflision bit position and
puts 0 on remained coflision bit position
collision bit position increment
save the tagiDs in memory M
break
case Nc-1:{collision first bit position =1 Colision end bit position)
put O on coliision bit position and
puts 1 on remained collision bit position
collision bit position increment
save the taglDs in memory M
break

// first_coliision_bit > count_bit{IDbit)

else
ql= W Ws... Wiy 0, 2= WiWa.. Wiy 1
8 « Push(ql,g2)
Tag
Let W= W Wz., Wy be the tagID
Begin
if (q =€ or q = W;iWa..Wjql)
the tag sends string w to the reader
End
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Fig 6. Pseudo code of proposed algorithm
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