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(54) Title: SPECTRAL CLUSTERING-BASED OPTIMIZATION METHOD FOR ANOMALY POINT RATIO, DEVICE, AND
COMPUTER APPARATUS

(54) REAAFR: FETUREMRE S BRI TE. BB Rt S8

8101 Receive a data point set to be classified, and divide nodes corresponding to the data point set into multiple
sub-graphs by means of speciral clustering, and obtain respective clusters corresponding to
the sub-graphs

8110 Acquire corresponding data points of each of the multiple clusters, and construct, according to a pre-determined
current anomaly point ratic and the clusters, isolation forest models in one-to-one correspondence

with the clusters, the isolation forest models being used for anomaly point detection

5120 Classify a selected cluster according to the isolation forest models and the current anomaly point ratic, and
obtain a nermal point center of a normal type in a classification result

8130 Acquire an average Euclidean distance of each data peint being an anomaly type in the classification result to the
normal point center, and use the same as an average Euclidean distance of a current state

$140 Subtract a pre-determined step size from the current anomaly point ratio to update the current anomaly point ratio

8150 Classify the selected cluster according to the isolation forest models and the current anomaly point ratio, obtain
data points of a current anomaly type, and acquire an average Euclidean distance of each data point

of the current anomaly type to the normal point center, so as to use the same as an average Euclidean
distance of a next state
5160 Divide a difference between the Euclidean distance of the next state and the Euclidean distance of the current state
by the step size, and obtain a change extent of the average Euclidean distance
8170 Does the change extent of the average Euclidean distance exceed a pre-determined change extent threshold?
8180 Use the current anomaly point ratio plus the step size as an optimal anomaly point ratio
$181 Classify a selected cluster according to the isolation forest models and the optimal anomaly paint ration, and
obtain an optimal classification result
AA  Yes

(57) Abstract: The present application discloses a spectral clustering-based optimization method for an anomaly point ratio, a device,
and a computer apparatus. The method comprises: receiving a data point set to be classified, and performing clustering on the data point
set by means of spectral clustering to obtain multiple clusters; acquiring data points corresponding to each of the clusters, and construct-
ing, according to a pre-determined current anomaly point ratio and the clusters, isolation forest models in one-to-one correspondence
with the clusters; continuously adjusting the current anomaly point ratio until a change extent of an average Euclidean distance exceeds
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a change extent threshold, and using the current anomaly point ratio plus a step size as an optimal anomaly point ratio; and classifying
a selected cluster according to the optimal anomaly point ratio, and obtaining an optimal classification result.
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JEBME, B L AT Sk de b KA A B R E B,



WO 2020/155755 PCT/CN2019/117355
13

ﬁﬁﬁ%immlm%%ﬁg&% K RARIE T R IN AR AL A R AR
OB AT L, BARKESELER,

E*%w%*-ﬁ B 10 A, AT#RLe)FF RLBELEE 100 L6
.

B Fw S 2 E T 190, AT E AT XIEEH T a8 A AAR S AT
RS BE, YA w R BlmEF KA a7 Rk, @ TF
—REFHRREFZALH YIRS FHRXES, BOHTRAALERHR L
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INTERNATIONAL SEARCH REPORT International application No.
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A. CLASSIFICATION OF SUBJECT MATTER
GO6K 9/62(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6K;GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

DWPI; SIPOABS; CNABS; CNKI: 75, PR FRAK, I, 1, B8, L7, 4325, abnormal, cluster, data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 109871886 A (PING AN TECHNOLOGY (SHENZHEN) CO., LTD.) 11 June 2019 1-20
(2019-06-11)
entire document

A CN 108322363 A (TENCENT TECHNOLOGY (SHENZHEN) CO., LTD.) 24 July 2018 1-20
(2018-07-24)
entire document

A CN 109145934 A (BEIJING SHU'AN XINYUN INFORMATION TECHNOLOGY CO., 1-20
LTD.) 04 January 2019 (2019-01-04)
entire document

A CN 108475250 A (HUAWEI TECHNOLOGIES CO., LTD.) 31 August 2018 (2018-08-31) 1-20
entire document

A WO 2019003703 Al (HITACHL, L.TD.) 03 January 2019 (2019-01-03) 1-20
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“p»  document published prior to the international filing date but later than ~ « & document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

05 February 2020 18 February 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.
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