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Abstract: At present, in network optimization, network quality evaluation and prediction are generally based on communi-
ties, and a flexible evaluation system for POI network quality was proposed following the research idea of “research on di-
mensionality increase and implementation of dimensionality reduction”. However, it involves many network KPI, resulting
in a relatively complex evaluation system for POI network comprehensive quality and low prediction accuracy. In order to
improve the prediction accuracy of POI network quality, KPCA was used to compress the correlation of input variables of
BP neural network, the structure of BP neural network was simplified, and then the connection weights and threshold para-
meters of BP neural network were optimized through GA. Compared with the prediction results of traditional BP neural
network, the prediction accuracy is improved by 10.9%, and the mean square error performance is significantly reduced, it
can play a better supporting role in the prediction of POI network quality.
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i AT TR, ) B A (point of in-
terest, POD) W28 BT E VPN IA R, BT XM &
RN POL M ETE M, 4G
7M1 (kernel principal component analysis, KPCA)
HEX PN AR R ) 2 TR S8R bR (key
performance indicator, KPI) 317 Ba4E 45 db 2,
B g AR N R IA4E 4% (back propagation, BP)
A& RN, FER AL EIE (genetic al-
gorithm, GA) Xf BP #1& M £% 4 T AL R %,
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SREERE (ny) +cell 1 #E POL E A1 HIRAFE 551
(n,), Ticell 1 7£ POI C H¥ITGTHRE p,=n /N ,
cell 1 £ POI E W 5THREE p, =n, /N , % P, > B,
M cell 1 J&F POI C fFriE FR/DX .

(2) 18 tH %, R /£ POI C AR L
H cell 1 {55, MA:

cell 1 SFFEA%EL (N’ =cell 1 £ POI E Hff)
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AR Pl &5 AL F A, AR
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IVEAL G R Pz, AU k% oy
iR 3w, BEAT POI 35 2 (1) W 28 ot &= vl 4 4T,
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Fz1 17 KPI#K
FEA ID
KPI
1 2 3 4 5 6 7 8 9 10
MR %R 95.95%  99.48%  99.74%  99.37%  99.46%  99.17%  99.50% = 99.14%  96.40%  97.84%
o s e 99.64%  99.91%  100.00% 99.86%  99.94%  99.84%  99.96%  99.89%  99.98%  99.96%
PR 0.04% 0.03% 0.02% 0.05% 0.06% 0.09% 0.02% 0.04% 0.01% 0.03%
RRC Ea# L 4.88% 1.38% 1.60% 2.09% 4.18% 1.95% 2.10% 1.45% 4.07% 4.30%
Y1l oh 2 99.94%  99.94%  99.95%  99.92%  99.85%  99.90%  99.92%  99.93%  99.83%  99.94%
4T PRBFH  9.10% 7.59% 17.25%  1634%  17.23%  19.56%  2697%  52.50%  34.14%  1.13%
FIHE_ G
47 PRB P 7.63% 1041%  6.81% 13.11%  9.67% 38.08%  16.97%  38.71%  25.77%  6.04%
FIF 2B AT
EEBELE 1.39% 1.22% 0.90% 0.26% 0.75% 2.68% 1.17% 2.57% 0.13% 2.17%
eSRVCC 4 100.00%  100.00%  100.00%  100.00%  100.00%  100.00%  100.00%  100.00%  100.00%  100.00%
VoLTE #:i@ % 99.76%  99.96%  100.00%  99.95%  99.96%  99.84%  99.96%  99.90%  99.99%  99.98%
VOLTE ##if#% 0.23% 0 0 0 0.15% 0 0 0 0.45% 0.44%
VOLTE )4 99.74%  100.00%  100.00%  100.00%  99.84%  100.00% 100.00%  100.00%  99.46%  99.52%
AR
eNodeB L T#t 19.89%  32.10%  0.59% 3.12% 0.69% 3552%  4.32% 1033%  0.28% 2.38%
Iy % >-110 dBm
L4l
VOLTE 47 12.32%  10.22%  1028%  10.36%  11.40%  13.91%  1031%  12.40%  11.07%  9.57%
TR T
VOoLTE 47 11.25%  11.35%  10.48%  11.69%  10.74%  20.08%  14.60%  13.03%  13.24%  9.88%
R PRUES
TAEAE 0.02% 0.10% 0.01% 0.03% 0.07% 0.16% 0.06% 0.05% 0.08% 0.01%
T EAE 0.01% 0.02% 0.01% 0.01% 0.09% 0.18% 0.02% 0.06% 0.06% 0.02%

VE: LB PR (radio resource control, RRC), YJFLHEHHL (physical resource block, PRB), 5[] 5 —JLLRiE &I EL:
£ (enhanced single radio voice call continuity, eSRVCC), K kG K% (voice over long-term evolution, VOLTED, {4 Node
B (evolved Node B, eNodeB, #$§f§ LTE 3ifi)

B /NX AR R T 4E S POT ML e he, 75
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1 X Mo Gl ss j A EINEEAR B8 e b v
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FEAHE .

(3) POI M4 )i & P4

X EAREA AL BRI R FE X #EAT B AMEVEAT, 15
FIEEA~ POI W48 57 EFEA AN 73 4L Score

kX, —X
Score= Y —4—-2"_x100/k (2)
71X e T X i
b, k=17 9 KPLACR, %, . W SIS hRbRE
WEHIERAME, X, . A SHEARFREAL 5 1 B

KAE, 30 (2) THEERFRE i A POI M4 &
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B3 ANEY, BRI R M =(1,2,3).

2 #FT KPCA BE’AF1 GA-BP HyFMRE

2.1 KPCA &%

KPCA HJ#ZC AR XS E B3 704 (principal
component analysis, PCA) Sk e, @it
JEL AL R BORE R 46 B s AR YE 2 18] [7) 1 48R fiE
2 () WS, P T AR S S R P T ZE R
1R B SR SORHE ] &, KPCA BVE AT fif vk
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S5 TR BP fe o 28 Hm N5, Pl — 2
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X4 EONERPERE — /i x B
R x" 2 AR PR A B R R, BEE R R B
BHIR, mTZ R BRI, o PR T R
A
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() K% 2.1 il KPCA Bk B4 5 it %
PEAE S BP #0122 5 28 [ 000 B R o N\ e, AR
X (1D i sl E & oM, Rkt
AR

p =Jn+m+c (1D
Hrr, n RGN ZENE, m AR
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(2) WEMAMBINESET E, Rk
ZHAMA . IZRERIEL IR

(3) GRS FT 5 H AT F R AMA R L

L = inputnum x hiddennum + hiddennum + (12)
hiddennum x outputnum + outputnum

Hrr, inputnum x hiddennum N2 255N JE 2
e = FIBUE W, N4, inputnum x outputnum
Kol = 22 it EAUE w14 hiddennum Dy R =
WRE by ML outputnum i HZE BRIME by ML
(4) A% B4 5 A RE B2 A E EE R
TRE AT AR P AR AR A =N AR R
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i=1

(5) EFEFRAR AT LR, RIAMA
Bk PR p, SR MR RIAIXEE R £,
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i=1
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5133 4 fAEEE, KPCA BEME4E8CR W
Kl 4 Fos.

100%
95%F
0% === .

= 85%| !

& sou} :

B 75%[ !

R 70%} |

5 65%f !

60% !

:
4

(4,90.458 9%)

55%

é I8 1I0 1I2 1I4 1I6
ERABRA
B4 KPCA Sk HEAERCR

¥ KPCA 5755 PCA BEAER—2%14F T, &)
F R BT T 90%, #HAT K I RE L i
H1, KPCA $y%k5 PCA SykRE4E U R x Tt W3 2.
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3 N " o i B VEFENT/
R0 F A EUAN Wi e g 52 SEHEI /s
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KPCA 4 76.47% 40.78
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SIBNIE R L SI7P I 37 WL S eB UL L3 REINY LY S
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EXME P 0.80, 7% P,y 0.01, BP #f
S WL 5N FH B 3 285, RIS
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