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Anomaly missing detection algorithm for ultra-high dimensional continuous data
based on improved K-Means Clustering

XU Shuzhen, SI Hejie, LUO Junmei

(School of Information Engineering, Zhengzhou University of Science and Technology, Zhengzhou 450064, China)

Abstract: Ultra-—high—dimensional data set means that the number of covariables in the data set shows an exponential growth trend
related to the sample size. Due to the large number of dimensions, there are nonlinear interactions and dependencies between data of
different dimensions, and the randomness of initial cluster center selection in traditional K—Means Clustering will lead to unstable
clustering results. When dealing with ultra —high dimensional continuous data, as the data size and complexity increase, this
randomness can make it difficult to accurately identify abnormal missing values in the data. Therefore, this study proposes a high—
dimensional continuous data anomaly detection algorithm based on improved K — Means Clustering. By using dimensionality
reduction techniques, ultra — high dimensional continuous data is converted into low dimensional continuous data to reduce
computational complexity and preserve key information. Improve the K—Means Clustering algorithm in low dimensional space and
optimize the selection of initial clustering centers. Using the improved K—Means Clustering algorithm for clustering analysis of low
dimensional continuous data, during the clustering process, the distance between each data point and the cluster center is calculated
to accurately identify and detect abnormal missing values in the data. The experimental results show that the proposed algorithm
exhibits good accuracy in anomaly detection of ultra—high dimensional continuous data, providing an effective and efficient method
for anomaly detection of ultra-high dimensional data.
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Table 1 Overview of ultra—high—dimensional continuous data sets
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Fig. 1  Results of ultra — high — dimensional continuous data
clustering

AL 1R LS i 2, A SO R SA TR

A FRIE A 5 A RRIE 22 RE 1 v R i e B

TR AR E M, B IO B | BT B | Bk

AR TRA B AL AR RO VE M B2 2 Bde 1Y

SRR JF SRR S 5 B o S 2R B

FAAER B A TR T, XA REA AR

o e A 1 S TP B S R SRR, R 1 PR 2R

CFEPRIC, X — LR I AR 4 TER KB,

VAL TG K B RE T v th R bl

Ry 2 AR B A I A 3 2 B8l 1) SR 2 43 M
H R 0| REAE T VA A St AR 01 45 B S R 2k
SO A BE 8 SRS D 5 4R e 7 S S A A A AR S0
VIR AE VA TR 1 4 3% 22 00 S G O R D B
JEILH T 05 AR P A v
3.3 WilBEXTEE

B P 4 MR E GRS BIREEA N—1
A7 10 000 2178 5y 4k 3% S A AR 1 R B B 4
I 53 7 FH S 56 2 B89 LA R e B 2 v 1 T AR X
S A FEA AT S 1 BRI, IR T 28 5 i 38 22
& VE R IPAL SEEROUR B S e s, AR

8=JZ<K—KVH (8)
S Y, LY, S e A O S e i
PSRRI 5, 1 3278 A7 AE 10 S B 2 B AS 3
%ﬁo
ST 2 15 5 0 B L P 1 e 4
BCHR 5 e (LRI e AR 7 58 2% % L 4% 4
2 Iz,

0.9
TG KSR A A R i B
0.8 e RF ARG
FEF 1R R AR RIS
0.7

0.6

0.5

BoriiR 2

0.4
0.3
0.2
0.1

0 100 200 300 400 500 600 700 800 900 1000
BmrEA
B2 ER%ESHBRERAGNERREILL
Fig. 2 Error comparison of detection results of abnormal missing

of ultra—high—dimensional continuous data
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Fig. 3 Comparison of the performance of ultra—high—dimensional

continuous data anomaly missing detection algorithms
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