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Abstract

In evaluating the performance of RFID systems, the tag anti-collision arbitration has been considered to be an
important issue. For BT(Binary Tree) and ABS( Adaptive Binary Splitting) protocols, the so—called capture effect, which
presumably happens frequently in the process of readers’ receiving messages from multiple tags, can lead to some failures
in detecting all tags in BT and ABS. In this paper, we propose a new anti-collision protocol, namely FTB (Feedback
TagID with Binary splitting), which can solve the aforementioned problem and improve the performance.
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Receive the command starting a frame
with reader’s TSC
/* Initialize PSC and ASC */
PSC =0
if ASC = NULL or ASC > TSC then
ASC = random number from 0 to TSC
end if
/* Process PSC and ASC for transmission */
while PSC <= ASC do
if PSC = ASC then
Transmit ID
Receive the reader's feedback f
if £ = collision then
Select a binary value i randomly
ASC = ASC + 1
else
PSC = PSC + 1
end if
else
Receive the reader's feedback f
if f = collision then
ASC = ASC + 1
else if f = readable then
PSC =PSC + 1
else /* f = idle */
ASC = ASC -1
end if
end if
end while

08 3 2D2|E 1: ABS ZREZ0|Me| Bl SEt
Fig. 3. Algorithm 1: Tag operation in ABS protocol.
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PSC =0 Reader | Tags |
if TSC = NULL then

TSC = 0 counter | vahe ; S
end if TS(.‘ rame Start
Transmit the command starting a frame with Soaey
TSC A.B,C.D
While PSC <= TSC do Collision 4

Receive tag responses and detect collision
if collision occurs then

TSC = TSC + 1

f = collision
else if receive only a response then

counter | vahe

f (collision)

Store the tag ID e AN A, B
PSC = PSC + 1 : )
f = readable

else /* receive no response */ - counker | A
TSC = TSC -1 f{collision) )
f = idle

end if :

Transmit the feedback f —— “

end while

counger | vahe counier |

a3 4. ¢E|F 2 ABS ZZEZ0AMe| 2l &
Fig. 4. Algorithm 2: Reader operation in ABS protocol.
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Receive the command starting a frame
with reader’s TSC
/* Initialize PSC and ASC */
PSC =0
if ASC = NULL or ASC > TSC then
ASC = random number from 0 to TSC
end if
/* Process PSC and ASC for transmission */
while PSC <= ASC do
if PSC = ASC then
Transmit ID
Receive the reader's feedback f
if £ = collision then
Select a binary value i randomly
ASC = ASC + 1
else
PSC = PSC + 1
if f is NOT feedback Tag ID then
ASC = ASC +1

End if
end if
else
Receive the reader's feedback f
if f = collision then
ASC = ASC + 1
else if f = readable then
PSC = PSC + 1
else /* f = idle */
ASC = ASC -1
end if
end if
end while
agl 7. L02[E 3 FIB Z2EE9| el S&f

Fig. 7. Algorithm 3 The tag operation of FTB protocol.
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PSC =0
CTF = False
if TSC = NULL then
TSC =0
end if
Transmit the command starting a frame with
TSC
While (PSC <= TSC) OR (CTF is False) do
Receive tag responses and detect collision
if collision occurs then
TSC = TSC + 1
f = collision
else if receive only a response then
Store the tag ID
PSC = PSC + 1
if PSC > TSC then

CTF = True
TSC = PSC
end if

f = stored tag ID
else /* receive no response */
TSC = TSC - 1
if PSC > TSC AND CTF is True then
Jump FINAL /*Break While Loop*/

end if
f = idle
end if
Transmit the feedback f
end while
FINAL
a8l 8 uelE 4 FIB Z2E29 2|0 %
Fig. 8. Algorithm 4: The reader operation of FTB

protocol.
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