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ABSTRACT

In this paper, we analyze the performance of probabilistic slotted anti-collision algorithm used in EPCglobal Class-1
Generation-2 (Gen2). To increase throughput and system efficiency, and to decrease tag identification time and collision
ratio, we propose new tag anti-collision algorithms, which are FAFQ (fixed adjustable framed Q) algorithm and AAFQ
(adaptive adjustable framed Q) algorithm, by using QueryAdjust command. We also propose grouping method based on
Gen2 to improve the efficiency of tag identification. The simulation results show that all the proposed algorithms
outperform Q algorithm, and AAFQ algorithm performs the best. That is, AAFQ has an increment of 5% of system
efficiency and a decrement of 4.5% of collision ratio. For FAFQ and AAFQ algorithm, the performance of grouping
method is similar to that of ungrouping method. However, for Q algorithm in Gen2, grouping method can increase

throughput and system efficiency, and decrease tag identification time and collision ratio compared with ungrouping method.
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Reader sends Query.
for inventory procedure
Every tag generates RN16 & slot counter.
for current frame
If slot counter ==
Tag replies its RN16.
end
If a single tag replies
Reader sends ACK with RN16.

e —sw; N
¥——; d If RN16 received by tag
: p;:::".f:s = RN16 saved in tag
J— ,Tg —— Tag sends EPC to reader.
L Geed:m end
‘ s;:’lm—j Reader sends QueryRep.
— else if multiple tags reply
: inifatizeQ 1 .
‘___““i__._.g Reader sends QueryRep or QueryAdjust.
T Sed Cery else if no tag replies
\o‘l’ag“ i i
Reader sends QueryRep or QueryAdjust.
N — ‘
RN18 Ganantion end
Ty If tag receives QueryRep
ﬂf‘fa""_ _r slot counter = slot counter - 1
end
o onar end
Reader sends QueryAdjust.
—_——— wmn@ end
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Case 1. If a single tag replies,

Qp = Qp
Case 2. If no tags reply,

Qi = Qp - C, due to the empty slot.
Case 3. If multiple tags reply,

Qrp = Qp + C, due to the collided slot.
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If number of continuous collided slots > Theoll
Reader sends QueryAdjust.
Q=Q+1

else if number of continuous empty siots > Themp
Reader sends QueryAdjust.
Q=Q-1

else
Reader sends QueryRep.

end
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end
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