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ABSTRACT

Traditional anti-collision algorithms determine slot size of initial frame based on the information of number of collision
slots , idle slots, and success slots. Since there is no information about collision at the beginning of tag information
collection, traditional anti-collision algorithms can not determine the initial frame size. Considering that performance of
anti-collision algorithm is very sensitive to initial slot size traditional anti-collision algorithms need some improvements.
In this study two methods are proposed to determine slot size of initial frame efficiently, through which we can improve the
performance of dynamic frame slotted aloha algorithm. To verify the performance of proposed algorithms, 2.4GHz RFID
system is used. Throughput and delay time are derived through simulation, which is developed using JAVA. We have seen
that proposed algorithm improves throughput by 9.6% and delay time by 9.8%.
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Fig. 5 Performance measures under initial number of time slot (Q,) = 16

Table. 2 Average throughput according to the number of

tags under initial number of time slot (¢)) = 16

Table. 3 Average delay time according to the number
of tags under initial number of time slot () = 16

Throughput | Schoute | NEDFSA | Proposal 1 | Proposal 2 Del(fxst)lme Schoute | NEDFSA | Proposal 1 | Proposal 2
(1%’1‘;"(')'0) 03282 | 02986 | 0.3039 | 0.3100 Small
582.88 629.10 601.98 589.44
- (10~100)
Medium
(100~ 0.3209 0.3270 0.3363 0.3382 Medium
1,000) (100~ 5229.22 | 5019.37 4752.19 4733.91
1,000)
Large
(1,000~ 0.3152 0.3318 0.3414 0.3401 Large
2,000) (1,000~ 14656.18 | 13717.60 | 12923.49 | 13369.38
2,000)
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Fig. 6 Performance measures under the initial number of time slot (Q)) = 64

Table. 4 Average throughput according to the number

of tags under initial number of time slot (¢)) = 64

Table. 5 Average delay time according to the number
of tags under initial number of time slot (¢))) = 64

Throughput

Schoute

NEDFSA

Proposal 1

Proposal 2

Small
(10~100)

0.2643

0.2881

0.2860

0.3006

Delay time
(ms)

Schoute

NEDFSA

Proposal 1

Proposal 2

Medium
(100
~1,000)

0.3214

0.3293

0.3367

0.3400

Small
(10~100)

595.94

620.20

606.55

576.00

Large
(1,000
~2,000)

0.3186

0.3334

0.327

0.3455

Medium
(100
~1,000)

5146.99

4954.25

4697.48

4692.38

Large
(1,000
~2,000)

14496.98

13768.23

12923.15

12860.49
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Fig. 7 Performance measures under the initial number

Table. 6 Average throughput according to the number

of tags under initial number of time slot (@) = 256

of time slot (Q,) = 256

Table. 7 Average delay time according to the number
of tags under initial number of time slot (Q)) = 256

Throughput | Schoute | NEDFSA | Proposal 1 | Proposal 2 Del(axst)lme Schoute | NEDFSA | Proposal 1 | Proposal 2
(1%Tf(l)lo) 01476 | 02638 | 02557 | 0.2427 sl
973.94 648.38 655.15 634.08
- (10~100)
Medium
(100 0.3006 0.3308 0.3334 0.3330 Medium
~1,000) (100 4995.87 4931.25 4692.24 | 4636.35
~1,000)
Large
(1,000 0.3222 0.3357 0.3435 0.3448 Large
~2,000) (1,000 14176.57 | 13568.17 | 12984.11 | 12857.88
~2,000)
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Table. 8 Summary of simulation results

Performance measures
(Differences with Schoute (%))
Number of tags Throughput Delay time
Schoute, Schoute,
Small (10~100) Q=16 =16
0.3282 582.88
di Proposal 2, Proposal 2,
(13/:)e~1luor80) @ =64 @ =256
' 0.3399 (+7.5%) 4692.38 (-9.6%)
L Proposal 2, Proposal 2,
arge - -
(1,000~2,000) =64 @ =256
0.3455 (+8.4%) 12857.88 (-11.1%)
Average Proposal 2 Proposal 2
9 0.3235 (+9.6%) 6089.73 (-9.8%)
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