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Enhanced Snake Optimizer Based RFID Network Planning

LI Zhigian,ZHENG Jiali, CHEN Yijun and ZHANG Jiangbo
1 School of Computer, Electrics and Information,Guangxi University, Nanning 530004 , China

2 Guangxi Key Laboratory of Multimedia Communications and Network Technology, Nanning 530004 , China

Abstract Aiming at the optimal deployment of radio frequency identification(RFID) network planning,an enhanced snake opti-
mizer based on the embedded sine cosine algorithm (SCA) and adaptive threshold is proposed. In the population initialization
stage, taking advantage of the uniformity and ergodicity of the Circle chaotic map, the algorithm mechanisms such as sine cosine
algorithm and adaptive threshold are introduced in the local search stage and the development stage,respectively,to get rid of the
disadvantages of the snake optimizer such as uneven initialization process,easy to fall into local optimization and slow convergence
speed. On the basis of meeting the four objectives of 100% label coverage,reducing the collision interference between readers and
writers ,achieving the load balance of readers and writers,and reducing the total transmission power, the optimal deployment loca-
tion of readers is solved. Enhanced snake optimizer(ESO) is compared with particle swarm optimization(PSO) , grey wolf optimi-
zer(GWOQO) ,and salp swarm algorithm(SSA). Experimental results show that enhanced snake optimizer has a stronger ability to
optimize the deployment of RFID network,and its overall performance is significantly improved. Under the same experimental
conditions, the optimal fitness value of ESO is 28. 1% higher than PSO,17. 7% higher than GWO,and 22. 9% higher than SSA,
which can more effectively obtain the optimal RFID network planning and deployment scheme.

Keywords RFID network,Snake optimizer, Circle chaotic map, Sine-Cosine algorithm, Adaptive threshold, Network planning
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Table 1 Results of four algorithms with 100 randomly distributed tags

. Reader Best Average Best Average Best Average Best Average Best Average

Algorithm . . -0 - 0 . . . . . .

number Fitness Fitness fe!% fe! % J1 1 L L Ip /p
PSO 8 0.1164 0.1311 100.0 99.9 0.2300 0.2045 51.4844 65.5242 30.8215 32.0212
GWO 8 0.1017 0.1162 99.0 98.9 0.0700 0.1085 50. 6875 43.8109 28.3821 30.1746
SSA 8 0.1086 0.1372 100. 0 96. 6 0.1100 0.1390 46.3594 36.7719 29.9353 31.4746
ESO 8 0.0837 0.1027 100.0 99.1 0 0.0715 9.7500 22.9852 28.2297 29.4231




IG5 IR T O g R Y RFID [ 25 00 ) 78 &

381

5.2.2 2

FEAHTE 26T 8% 100 A S BE 40 A5 1 b 48 B0 78 36 &
X 4k, 43 9 % PSO, GWO, SSA #l ESO & ik 471 B 528,
FEA 8 A Y B AR A A ST AT T 30 K EE A ST
B4 FE LRI — SR S RN 3 k. PSO Bk
#7100 MARZE Y 99 AL W EEH R 0. 071 2;GWO Bk
BT 100 MFRZ& RS 100 A, 35 N BE{E Dy 0. 054 75 SSA
T 100 AR I 100 A4S, & B EE{E N 0. 071 7, 1M
ESO FRFESLI R 36 T 100 SFR %, 38 N BE 4 0. 0523,
4 TR A ] T A 2 R VAT K A T AR

30 YR A ST 45 R K WL PSO BBk 1 T 1 5E I
H0.1171,GWO Bk 19 F- ¥ 35 B {H 2 0. 0807, SSA &
R 58 A 0. 1136, 1 ESO % 115 2 i1 - 1 &
BEFEAE M 0.0695, b Hifls 3 A AT s AR, HE & K. T
Blf 48 | B BRI M K T R AE 4 R L b O iR L B ESO
R AR AR AR S T 5 R A LAl BB T B AR M A T
WO AT TS H BT 0BT EMEH R, AR
WAL T H A 3 A, E 2B T 4 R B LR
FEAE A SR T YRR R R R T R 4 A
B b B A R

F2 A FEILAEEBE AN 100 AR T AV R iR

Table 2 Results of four algorithms with 100 tags in cluster distribution

Reader Best Average Best Average Best Average Best Average Best Average
Algorithm ) ‘ ‘ ) ) ) )

number Fitness Fitness fe/% fel% f1 1 S S I fp
PSO 8 0.0712 0.1171 99.0 98.8 0 0.0715 25.4844 25.9273 25.7050 30.7661
GWO 8 0.0547 0.0807 100. 0 99.4 0 0.0310 14.7500 25.6266 24.8042 27.0235
SSA 8 0.0717 0.1136 100. 0 96. 8 0 0.0645 18.7344 18.8070 26.5783 29.4740
ESO 8 0.0523 0.0695 100. 0 99.8 0 0.0135 18.7500 15.4031 24.3996 26.3617
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Fig.4 Experimental results with different number of tags distributed in the cluster
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F# 3 ESOBEEANFEREHHE T LRI
Table 3 Results comparison of ESO algorithm with different tag numbers
Tag Reader Best Average Best Average Best Average Best Average Best Average
number number Fitness Fitness fe!/% fo/% f1 f1 fL fL fp fp

200 10 0.0949 0.1099 96.67 95.21 0 0.0068 1.8400 6.2328 43.6749 44,8467
150 9 0.0562 0.0786 98.67 97.73 L0067 0.0579 20.4691 24.7743 34.2032 36.8755
100 8 0.0681 0.0837 99.00 96.76 0 0.0078 17.2344 12.1947 32.0565 32.8770
80 6 0.0731 0.0843 97.50 98.29 0 0.0042 22.2222 16.1417 23.6212 24.3998
50 4 0.0530 0.0640 100. 00 98. 28 0 0 18.7500 14.3713 15.2333 15.4966
30 2 0.0743 0.0797 100. 00 98.93 0 0 25.0000 23.4800 8.2580 8.2764
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