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A Study on Performance Enhancement of RFID Anti—Collision Protocols
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Abstract

One of the key issues in implementing RFID systems is to design anti-collision protocols for identifying all the tags in the
interrogation zone of a RFID reader with the minimumn identification delay. In this paper, Furthermore, in designing such
protocols, the limited resources in tags and readers in terms of memory and computing capability should be fully taken into
consideration. we first investigate two typical RFID anti-collision algorithms, namely RFID GenZ Q algorithm (accepted as the
worldwide standard in industrial domain) and FAFQ algorithm including their drawbacks and propose a new RFID anti-collision
algorithm, which can improve the performance of RFID systems in terms of tag identification time considerably. Further, we
compared the performace of the proposed algorithm with Q algorithm and FAFQ algorithm through computer sirmulation,
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Fig. 1. Conceptual diagram of Gen2 anti-collision algorithm.
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Reader sends Query.
for inventory procedure
Every tag generates RN16 & slot counter.
for current frame
If slot counter == 0
Tag replies its RN16.
end
If a single tag replies
Reader sends ACK with RN16,
If RN16 received by tag == RN16 saved
in tag
Tag sends EPC to reader.
end
Reader sends QueryRep.
else if multiple tags reply
Reader sends QueryRep or QueryAdjust.
else if no tag replies
Reader sends QueryRep or QueryAdjust.
end
If tag receives QueryRep
- slot counter = slot counter - 1
end
end
Reader sends QueryAdjust.

end

3% 2. Gen2 $EUA dzElE (94 7E),
Fig. 2. Pseudo—code for Gen2 anti-collision algorithm.
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Fig. 3. Flow chart for Q algorithm.
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If number of continuous collided slots > Then
Reader sends QueryAdijust.
Q=Q+1

else if number of continuous empty slots > Thew
Reader sends QueryAdjust.
Q=Q-1

else
Reader sends QueryRep.

end

¥ 4. FAFQ ¢1¥E.
Fig. 4 FAFQ algorithm.
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Table 1. Appropriate values of C for various Q values.

Q Value Frame Size C Value

2 4 05

3 8 05

4 16 05

5 32 05

6 64 0.5

7 128 0.4

8 256 _ 03

9 512 0.2
i 10 1024 02
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12 4096 0.1
B 8192 o1 |

14 16384 0.1

15 32768 0.1
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Fig. 5. Flow chart for the proposed algorithm.
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Fig. 6. Performance comparison : tag identification time vs.
number of tags.
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Table 2. Tag identification time vs. number of tags (isec).

Tags Proposed FAFQ Q
Algorithm Algorithm Algorithm
10 26326 30332 52411
20 66128 T2 91028
30 110233 83979 139872
40 202872 140934 198072
50 229984 199610 235029
100 472232 584822 451028
150 536185 825563 830867
200 1038465 1433982 1254679
250 1482945 1982232 1537799
300 1728334 2247332 2097564
350 1923834 2583342 2498754
400 2495832 3012875 2876553
450 2657483 3284451 3178008
500 2837495 3895742 3568643
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