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Abstract

This paper mainly focuses on the construction and site planning of 5G communication base stations.
Inresponse to the coverage issues in weak coverage areas of the current network, various factors such
as the coverage radius of base stations, types of base stations, and signal coverage range are compre-
hensively considered. The K-means++ clustering algorithm is adopted to establish a site selection
model, and the optimal plan for the establishment of new base stations is obtained.
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Table 1. Weak overlay raster data

= 1. S5EEMEERIE

X y traffic
66 1486 140.58139
67 1486 140.518829
177 1486 48.919178
187 1486 4.322495
284 1486 71.528404
A VO . BRI 2 PR .
Table 2. Types, coverage range and cost of buildable base stations
2. ATRIREARFE, BETESHAE
B LYLEN 7 i Y /km? FRARMZ
T HE 10
Tl v 1

2. Ehixhtp#iEiRa
2.1. EIhiEUF RSB ER S

AT L R SR vt 2 [ TR 10, HR4E —vu A 317

||P—PO||:\/(x—xi)2 +(y—yi)2 <10

Hob, () NBVE LN § OARKR, RRNIES A 1| DR RO 3 AL AT I
L FRER SR S e I 25 SR R R A 2 BN min f = (10,0, +v,0,) «

LFR A LT LA TT 1 -

SOPR— Bk 1 R AR I V0L -

DOI: 10.12677/aam.2025.145237

92


https://doi.org/10.12677/aam.2025.145237
http://creativecommons.org/licenses/by/4.0/

R E

.+, =

YUR_ 5578 15 21 90% V55 1 78 5«

> w, > 6350607

L= P Erd sl A TR KT 10:
Jx=x) +(y=») >10
VUSRI W 7 V5 R 10 km?,
Jex=x, ) +(y=y,) <10
LR Rkl 55 VG Y 30 km?:
JGe=x, ) +(y=»,) <30

Hor, RS PrRon & LT 3 P,

Table 3. Symbol meaning table
=3 HFESANE

g e ]
1 o FEIL | I

2 v FEIL | I

3 v R g ¢ A ML
4 " A 2

5 m 55 26 4 115

6 W, W L

7 W, R P 57 e BNk 2%

2.2, EuhiEhHER

min f = i(lOvia)l. +v0,)

i=1
s.t w, +v, =1

n

3w, > 6350607

h=1

\/(x—xi 2+(y—yl.)2 >10
\/(x—xh)2+(y—yh)2 <10
Y= +(r-0,)

v, @,,v; {01}

i=1,2,--,

n
s=1,2,,m

DOI: 10.12677/aam.2025.145237 93 I3RS


https://doi.org/10.12677/aam.2025.145237

Mg 25

3. EF K-Means++EE R ih k=R
3.1. k HEYRIF
FRBE R B AR AR (7] P B R R 2R BB MR PR IS R IR . BIRR R A FA—1KN
BT 18 B BN AR SIS TE) ) PR S R . A SO R — SR I E R E
T&y  —p
f-5i5h-7]
FOAS[F) S A5 0] ) 22 A ) EUAEL 2 SRR BRI 5 HIbR [ 2]

n RFRBIRE T A RS, kBRI, C BRE i NIFE, x FBoRIES | RIRRN
%ﬁﬁ,Z%ﬁ%iﬁ%%*ﬁﬁo%%WEﬁﬂ%@ﬁ¢,%%%%ﬁ%%*%ﬁ%ﬁ$ﬁ%é,%
B BT

FiAb, T EH AN KA O A BRI EE B R SR AR IRI PR B, SAEIAIEE RS E N E,, » FRIRIAEE
BE, it AR

P~z 3l -0

Hot, & FoRKIOBH, MR, ¢ FRE | AIRIERTL A, C RR SNSRI R LT
i, KRS £, MR, BORERRIZZ AR .
Fil EE FR BFOM B SRR bRE, T EE 275 9:
E

EE — in
E

out

o LT BS Y, EE NS BHTA/NR R 21818 ALK, EE GV, FoRRIEMBRBES, 2 EEA
PR mIMAR, RRRCR Fetk,  dbaT DL RERE H AE ko

32. FEEE
X G 65 43 3 P B TR BT A TR PP s B B AT T O P RS, 7E R 2 8] AR A A2 MR IR EE S
33. FIROBHE

SR BEBARE TR k DVIERI RS, THEEE R SRR B Bl BB O MRS, &
SGZPERSN D(X), NEAREPEERE O, HRHERMER S D(X) R/ NIEL.
3.4. RRTIE

AT T R, ol BB FHESIR RO p JE, MRS & S T AR AR UOE R 2
O s py s VA p R, o3 BT 2 sl VAR St THR S 2 S RO sl 0 B 5 B BN ny  my o K
PP RE 2 107w AR R U, B vE I A i IR R R s W ny /ny <10 3 Hony —n, <100, JUESE
EEEARIC N 1, BN F s RC N 0.
3.5. IRB—RR

R, AL T E R S AN EON 3303 A, FEILHLIX B9 A BON A AT . T B A i
ANEORN 217 A, EBEGAGEXIRAIA N (EIUI B a5k ik 45 5 5 5578 o5 5 sl 555011 90.532%,
R e S AN TS B B /IME. 33,247

DOI: 10.12677/aam.2025.145237 94 I3RS


https://doi.org/10.12677/aam.2025.145237

A =5

Fie | Kemeast+ B |—y WS BEFRFBHRGIRELSL Py

!

1

(r,cost) € {(10,1),(30,10)}

‘l,

AP AED, r AFFIER oy | BRI E,

ni/n2<10 F#H ni-n2<100

Y

EEFEREIRIE A 1, BUEREEREMEFRICA 0

N
7|

<
"~

R EERBE Y
= 5 Komeas++ B2 By, WEISE lra, #E
l §
t REEATER

Iz’?‘:

EREBEHZIFZELRMIra,

v
BT Ztra,. 2 Bl B0 90%

) 2
HHER

J

v
+
&

Figure 1. Algorithm flow
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Table 4. Base station coordinates (partial)
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Figure 2. Interval end points for the range of base station coverage angle: (a) Minimum covering angle; (b) Maximum coverage

angle
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Figure 3. Sector main direction diagram of a macro base station
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Table 5. Angle of the main direction of the macro base station (partial)
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Table 6. Angle of the main direction of micro base station (partial)
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Table 7. Service volume and proportion in main direction
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