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Design of communication data classification algorithm based on
fuzzy segmentation of time series
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Abstract: Due to the obvious unbalance of communication data set, the difficulty of classification is greatly
increased. Therefore, a time series fuzzy segmentation classification algorithm is proposed. Using the
principal component analysis method, the feature vector with the largest eigenvalue is obtained, the time
series of the data 1s established according to the interval number theory, and the segmentation target of the
time series of the communication data is characterized by the Langley distance measure function between
the data and the class. The classification result of the fuzzy segmentation is obtained according to the
judgment relationship between the difference of the fuzzy classification matrix and the convergence
condition. The experimental results verify that the data quantity of the three classification cases is always at
the corresponding ideal level, with high accuracy and low error and failure.
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Table 1 Scale information of communication
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datasets A

B o B2 UES SR
1 1040 124 1164
2 1185 797 1982
3 963 398 1361
4 353 244 597
5 830 212 1042
6 925 341 1266
7 901 180 1081
8 1113 144 1257
9 819 685 1504
10 700 137 837
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Fig. 1 Schematic diagram of the communication data

classification results of different methods

VA B0 e MUBOBUR , 1B 2R 5 7 28 Z [al A7 7E A
S PR R, 4% 0 VR B BTG 98 AR B 2 U o A
SCT7 1 BOAR AR T Al 45 Fm AL T LT ik, BR A
TE 5 e 9 K 13 B P AR 2l

I I TS B A58 2 AT, BT BT Y
IS [4) 3 B ASR 800 2 S B30 1 RE A A T A Al 1 15
IR I BCR B, PRI IE 1A SO YA X T
AR s 0 AT AT R e



3272 - THRKRKRFFHR(OT F RKR)

% 53 %

HRRAERE SRR
O Py

1.0 -

| S WS

0.8

0.6

FIE

0.4

0.2

0.0

LR REERH
R

B RN AR .
O s C RS

HimsE
(b)G¥IMH

B2 AEAFENHEIEBRREGREE
Fig.2 Schematic diagram of data classification effect

evaluation of different methods
4 éﬂ: 1n
BAE R RLRIZMBEARN AU T B Z—,
F 2 55 4 DRAS AT 92 TR 3R 3 Wi o0 A N B R s 1
T3 2 M B 38 A A B A AN S A B B 4

Oy, AR SCOHE S — i i (8] P 91 AR 20 50 5k TR
I3 AN 10 38 5 RO 4 7R 3OO IR 9 4 Bn TE A

SERITAL T XS b7, AR A AR B = K FIE N
FRAM S . RAEA S S —E CR L EA A
TEEEHERHIT, A TA RS FEAGLT
JUAST7 1T - D& Xk K 9 [ 4 55 S A 98 30 480 7
L b BEASCR | a2 Bk X R A 2 A Y

G PE M 5 QR R B 1R X H At 28 AR S i £ 1Y)
SrREE hvE A N H Y L S AT .

S E WK

N

—

1] gk, X8, L8, % B EHRMEE I RNE

%{ft%%ﬁ%ﬁrﬂﬁ’iﬁﬁﬁﬁ[ 1 AL AE 5T,
2020, 37(11): 3353-3358.
Huang Yi, Liu Zhen, Wang Ruo-yu, et al. Research
on multi—feature sets and multi—class labels for mobile
Internet traffic classification[J]. Computer Application
Research, 2020, 37(11): 3353-3358.

[2] Huang W, Zhou S, Zhu T, et al. Privately publish-
ing Internet of things data: bring personalized sam-
pling into differentially private mechanisms[J]. IEEE
Internet of Things Journal, 2021, 9(1): 80-91.

[3] LiL, Zhang X, Yue W, et al. Cooperative search for
dynamic targets by multiple UAVs with communica-
tion data losses[J]. ISA Transactions, 2021, 114(4):
230-241.

[4] Mai K, Saeced W, Medi I. Churn prediction in digital
game—based learning using data mining techniques: lo-
gistic regression, decision tree, and random forest[J].
Applied Soft Computing, 2022, 118(1): 108491.

[5] Shen F, Liu Y, Wang R, et al. A dynamic financial
distress forecast model with multiple forecast results
under unbalanced data environment[J]. Knowledge-
Based Systems, 2020, 192: 105365.

(6] DL, =B, ool . 2% T30 R & R A

AR B o 2RO E T LR S A, 2020,
56(1): 46-52.
Hou Bei-bei, Liu San-yang, Pu Shi-ye. Imbalanced
data classification method based on boundary mixed
resampling[J]. Computer Engineering and Applica-
tions, 2020, 56(1): 46-52.

(7] &4, @I, M. ok w0t 7k e e

AN RO 4 26 b i T (T). 74 b U R 2 R AR
FAREFERR, 2021, 57(3): 57-61.
Li Jin-long, Bao Li—qun, Zhou Bin. Improved fruit fly
optimization algorithm and its application in imbalanced
data classification[J]. Journal of Northwest Normal Uni-
versity (Natural Science Edition), 2021, 57(3): 57-61.

(8] WRIE, sRA . XA 25~ A% 2l 2 3 7 fi e 1) 040
FEAR AR ], IHEHLOT I, 2020, 37(11):320-323.
Chen Qing, Zhang Cheng. Data mining model of mobile
terminal user preference under interval constraints[J].
Computer Simulation, 2020, 37(11): 320-323.

[ 9] Huang L., Zhang Q, Zhang L, et al. Efficiency en-

hancement for underwater adaptive modulation and



%

11

RF &, F A TR A A S E

| 64 3843 S48 o K Skt

3273

(10]

[11]

[12]

[13]

[14]

coding systems: via sparse principal component analy-
sis[J]. TEEE Communications Letters, 2020, 24(8):
1808-1811.

seiE e, BRI . T AR XS BR o A HLR 2
B iy D) H s | B DO et S Bk, 2022,
38(2): 26-32.

Zhang Hai-yan, Wu Xiao-bei, Li Na. Regression
analysis of interval data based on scattered quantiles
of asymmetric distribution[J]. Statistics and Decision—
Making, 2022, 38(2): 26-32.

TG, 2RI, BOFF, 4 — R O 5 i B
TOPSIS [X [A] & 58 8584 22 Jm P e 507 k[T, Hev iy
2 HAR, 2020, 50(6): 322-328.

Qiao Jian-min, Li Wo-yuan, Zhao Xin—ping, et al.
A TOPSIS interval intuitionistic fuzzy multi—attribute
decision-making method with scheme preference[J].
Practice and Understanding of Mathematics, 2020,
50(6): 322-328.

Wu X, Zhou H, Wu B, et al. A possibilistic fuzzy
gath—-geva clustering algorithm using the exponential
distance[J].
2021, 184(5): 115550.

U, THEAE, ARTFEK . B TR BN ALY B 4
Mo BB 22 TG B I R A i LT] S ok
2020, 35(3): 728-734.

Sha Xiu-yan, Yin Chuan—cun, Xu Ze-shui. Dimen-

Expert Systems with Applications,

sionality reduction hesitant fuzzy rankine distance mea-
surement and application based on exponential entro-
py weighting[J]. Control and Decision, 2020, 35(3):
728-734.

B AR, R R, AR . B TR B S g AR ROxE
BU I 2% (AP 2 2] [T, 1 38 38 R 24 2 4, 2021,
55(5): 557-565.

[16]

He Xin-lin, Qi Zong—feng, Li Jian—xun. Imbalanced
learning based on latent variable posterior generative
adversarial networks[J].
University, 2021, 55(5): 557-565.

Akram M, Ullah I, Alharbi M G. Methods for solv-

ing LR-Type pythagorean fuzzy linear programming

Journal of Shanghai Jiaotong

problems with mixed constraints[J]. Mathematical
Problems in Engineering, 2021(1): 1-29.

Lochbihler A. A mechanized proof of the max—flow
min—cut theorem for countable networks with applica-
tions to probability theory[J]. Journal of Automated
Reasoning, 2022(1): 1-26.

Dakulagi V, Bakhar M. Advances in smart antenna
systems for wireless communication[J]. Wireless Per-
sonal Communications, 2020, 110(2): 931-957.
Chicco D, Jurman G. The advantages of the mat-
thews correlation coefficient (MCC) over F1 score and
accuracy in binary classification evaluation[J]. BMC
Genomics, 2020, 21(6): 1-13.

SN, R . T ] A AR Y A SCA BOHE TR 4
A L] 35 RO 2 i L b, 2023, 53(7):
2109-2114.

Weng Yuan—han, Li Nan. Text data compression
storage algorithm based on time series model[J]. Jour-
nal of Jilin University(Engineering and Technology
Edition), 2023,53(7): 2109-2114.

K WIS . e e AL AR 3 53 ] )y 31 S50 5
L] MK AE R TR, 2022, 52(8): 1764~
1769.

Song Zhen, Liu Jie. Vibration frequency time series
prediction algorithm for rotating machinery[J]. Jour-
nal of Jilin University(Engineering and Technology
Edition), 2022, 52(8): 1764-1769.



