Modeling and Simulation 54 H, 2023, 12(2), 1678-1690 Hans X
Published Online March 2023 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2023.122156

ETRPIR KB R Bahus it %] )R

wAeE, MR
LR TR, MU, i
PO TORY:, MORURLY 5 TR, B MM

Weks H . 20234F2 7220 F#HER: 20234F3H24H; KA HM: 20234F3H31H

H E

AN FERUFABRIMIGE & X B ER NS, A EXBRAKI2500 x 25004 5 ik e bk A4
br, BEATUERERNR), FEEERASVSERNI0%PARIEEEE. EIHE AR EIRER, XH
BREEBUBNMBRT R, HTEERIEIER, ESEREE, RIEEESAMESE NS/ TR
P vk 555 5 R B PR BT 0T, TG A EERN SIFHITHR, BRAEENZEE.
BEF SRR KEYE, WA E EZZE SRR ESEAEMESNEE, ERREETRNE
37 REE SHESNBEREER, LHNELERIEF0.1%.

Xiid
sHERR, RAERE, HRURK

Mobile Site Planning Based on Simulated
Annealing Algorithm

Xiandi Shen?, Jiake LiuZ
'School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai

>School of Materials Science and Engineering, Anhui University of Science and Technology, Huainan Anhui

Received: Feb. 22", 2023; accepted: Mar. 24™, 2023; published: Mar. 31%, 2023

Abstract

This paper mainly studies to solve the coverage problem of the weak coverage area of the existing
network. The coordinates of the site are selected from 2500 x 2500 points in a given area to carry
out site planning, so that 90% of the total service volume of the weak coverage points is covered
by the planned base station. By constructing the target linear programming model, the iterative
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algorithm is adopted to obtain the optimal solution, and the site planning of the base station is
carried out. By cleaning the data, the distance between the existing base station and the weak
coverage point is determined according to the minimum threshold of the macro station and the
micro base station, and the points that do not meet the requirements are screened out and deleted,
so as to reduce the amount of data computation. Finally, the simulated annealing algorithm was used
to change the number of initial layout of macro stations and the number of initial layout of micro
base stations, and the objective function was optimized to get the optimal number of macro sta-
tions and micro base stations, and the coverage rate reached 90.1%.
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Figure 1. Schematic diagram of base
station coverage
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Figure 2. (a) The distance between the cell center and the existing base
station is greater than 10; (b) The distance between the cell center and
the existing base station is less than 10
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Figure 3. Schematic diagram of Acer
station gap
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Figure 4. Void filling method
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Table 1. Proportion of weak coverage points with traffic less than 1
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Figure 5. Proportion of weak coverage
points with service volume less than 1

E 5 BRFENT 1IHBEESAH

312 BEELSNDHIBERDH
6 ¥ 5978 o U BIR S HN P H A A, R AIMRERISE 55 S S E A RN . IR DA 2 5,

DOI: 10.12677/m0s.2023.122156 1681 e RSE TR


https://doi.org/10.12677/mos.2023.122156

o, XEH

578 i AT N ARSI A, B G, BRI s BEAh, 597 i s L S B R EOK,
RKIRA S E SR A FRRT 4 75, SUNUEVNT 1, Bk, BRSBTS il
FSEARMISE TR, KA f2 b 55 BBV 557 16 A

2500

2000

1500

y(M D

1000

500

0 L 1 ) Lo I 1 S
0 500 1000 1500 2000 2500
X(M

Figure 6. Plane distribution of weak coverage points
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Figure 7. Frequency distribution histogram of weak coverage
point traffic
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Table 2. Cost performance analysis of macro/micro base station
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Figure 8. Flow chart of base station site selection algorithm
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Figure 9. Distribution of traffic density in the
60 x 60 grid area
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Figure 10. Histogram of frequency distribution in 60 x 60 grid
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Figure 11. Schematic diagram of Acer site selection algorithm
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Figure 12. Schematic diagram of optimal coor-
dinate selection algorithm in 60 x 60 grid
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Figure 13. Schematic diagram of integer points
covered by a circle with radius 10
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Table 3. Base station type and number planning table (part)
2 3. BB RHEMXIFRGERN)

o i iy R %
1800 400 1967 869 84.72
1800 420 1920 869 84.66
1800 440 1867 869 84.56
1800 460 1819 869 84.46
2100 400 1967 808 84.04
2100 420 1920 808 83.96
2100 440 1867 808 83.84
2100 460 1819 808 83.74
2400 400 1967 773 83.74
2400 420 1920 773 83.65
2400 440 1867 773 83.52
2400 460 1819 773 83.41
2700 400 1967 718 82.97
2700 420 1920 718 82.88
2700 440 1867 718 82.75
2700 460 1819 718 82.64
3000 400 2966 678 88.43
3000 430 2862 678 88.22
3000 460 2754 678 87.94
3000 350 3176 678 88.92

Figure 14. Effect of simulated annealing algorithm to optimize the
number of base stations
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Figure 15. Schematic diagram of site planning for weak coverage points
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Table 4. Summary of planned base stations
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Table 5. Uncovered points are listed in reverse order by traffic volume

® 5 ABERRISEEFHT

X y traffic isCover

1460 223 455.3996 0
1 1268 353.3933 0
547 270 289.1429 0
841 1076 289.0134 0
2279 1550 288.7739 0
301 657 288.7386 0
67 271 288.529 0
2477 1557 287.7998 0
1993 1297 287.52 0
2218 2424 0.000192 0
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Figure 16. Coverage diagram of the planned site
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