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Abstract: To improve the accuracy of the analysis of ionospheric disturbance data and eliminate a-
nomalous data, this study proposes a detection method for seismic ionospheric disturbance anom-
aly data based on DBSCAN. According to the characteristics of wireless sensor network data, the
Euclidean distance is set as the index, and different ionospheric disturbance data are compared

and clustered. The similarities of the seismic ionospheric disturbance data are then calculated. The
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DBSCAN method is used to extract relevant environmental feature sets, through which the seis-

mic ionospheric disturbance anomaly data can be detected. The run time, false positive rate, false

negative rate, and detection rate of the proposed method are compared with those of a traditional

method. Experimental results show that the proposed method requires minimal time, significant-

ly reduces false positive and false negative rates, and improves detection rates.
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Fig.1 Direct density reachable of two points
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Fig.2 Density reachable of two points
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Fig.3 Density connectable of two points
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Fig.4  Steps for detection and calculation of seismic

ionosphere disturbance anomaly data
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Table 1 Comparison of running time of different methods
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80 11 22 36
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Table 2 Comparison results of false alarm rate of

different methods
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50 1.58 3.27 10.25
100 1.54 3.69 11.85
150 1.47 3.91 12.47
200 1.51 3.82 13.58
250 1.52 3.81 15.84
300 1.50 3.59 16.44
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Table 3 Comparison results of missing alarm rate

by different methods
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2 2.58 2.32 5.69
3 2.11 3.57 5.78
4 2.51 2.95 5.84
) 1.85 4.62 5.99
6 1.54 3.28 6.25
7 1.66 3.19 6.17
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Table 4 Comparison of detection rates by different methods

BB T4 J5 vk k-means R B 2
% /% Wi/ % "W/ %
2 98.52 87.56 65.25
3 90.12 83.47 67.41
4 89.45 86.26 74.36
) 95.63 79.58 69.58
6 97.41 82.6 71.58
7 98.88 80.17 69.87

it TR 3 3% 4 RIAL AE A [ B 2R AR R
N A AL GETT i L B B T i A S s A R L R
BARR T4l

3 &iE

BEXS AL G207 AT AE 9 — R 5 [ 53 I 4R
— PR RN Ty vk . SEER SR WYL BT 4R O 1 L R AE
GE 7 U5 A RO A S 1 R0 A I 32 AT IR TA] 1R 4 R
Ui 0 AR 42 T B AN Bk B R %

(1) LB B W A i 7 ik A AR 2 (R AR SC
HEEXF DBSCAN Ik JEIF T IR AW KK Bir BE s
FOR A B R T vk S I R B A5 L AT IR A
e,

(2) AR SCHe OB 2 L B )2 30 3 Bodie A o 52 50 4R
Y I BB 1 05 vk 0 B R 2R B s . BT R
5 058 75 1% 02 75 BE A 1L o T 5 B2 2% 1) T 7
AR (] L L R RO B B EEE T Y

2 % 3Lk (References)
(1] Z=Au, &fh. 3 & 3T % E NS W B8N E %

GSWCLOFLI] /LT A 5% A1, 2016,52(19) ; 7-11.
LI Shaobo, MENG Wei, QU Jinglei. GSWCLOF: Density-
based Outlier Detection Algorithm on Data Stream[]].Com-
puter Engineering and Applications,2016,52(19) :7-11.

(2] JASGH: . TP, 260, % 35T DBSCAN A5k 1 5 7
AN ). 4080 5 WOE TR . 2017, 46(5) 1 230-237.

ZHOU Peipei, DING Qinghai, LUO Haibo, et al. Trajectory
Outlier Detection Based on DBSCAN Clustering Algorithm[]].
Infrared and Laser Engineering,2017,46(5) :230-237.

[3] Mgl £ 5, ¥, 45 2 T DBSCAN 723 (] U i A 3 55 1)

FEWIRLOE v B [T] 7 5 (5 B 244, 2017, 39 (5) . 1157-
1163.
TIAN Zengshan, WANG Xiangyong, ZHOU Mu, et al. DB-
SCAN Based Subspace Matching for Indoor Cellular Network
Fingerprint Positioning Algorithm[]J].Journal of Electronics &
Information Technology,2017,39(5):1157-1163.

[4] POy, THY, M2, 5T ZRRSETENREE P2P

PO B R S L] A A 4R, 2017, 31(3) : 201-209.
LUO Qinfang, DING Guowei,FU Xin,et al.Detecting Anoma-
ly Ioans on P2P Lending Platform :Based on Hierarchical Clas-
sification Method[J].Journal of Industrial Engineering and En-
gineering Management,2017,31(3):201-209.

[5] ZEV0H5, M, TR 5T POT EUHE /98 48T X IR 55 i 23 8] 3R
FWFoE )] M BEWST . 2018, 37(1) 1 145-157.

LI Jiangsu, LIANG Yan, WANG Xiaorui.Spatial Clustering A-
nalysis of Service Industries in Zhengdong New District Based
on POI Data[ J].Geographical Research,2018,37(1) :145-157.

[6] Mok, 240, i, 5 B T KRB w9 5 5 A D Jr i wF oe ).
WP TR 5F4,2018.40(7) : 1180-1186.

YANG Xiansheng,JIANG Lei, PENG Xiong,et al. A New Out-
lier Detection Method Based on Large Data[ ] ].Computer Engi-
neering and Science,2018,40(7):1180-1186.

(7] P/ R4 2R L 4 T i i DBSCAN B3k (19 28 e 2 A R

LSRRI R REE A 31K, 2017,41(9) :96-101.
SUN Xiaolei,ZHENG Hua, LI Hui, et al. Bad Data Identifica-
tion for Leakage Reactance Parameters of Transformer Based
on Improved DBSCAN Algorithm[ ] ]. Automation of Electric
Power Systems,2017,41(9):96-101.

(8] XUJTZE, Z& e T, i it i T et 28 STy 1) ik AL A ol 42 1)

o0 2 AR AGIN J5 3 [ 1. 3 S LI AT . 2018, 38 (5) : 1360-1365
1371.
LIU Wanjun, QIN Jitao, QU Haicheng.Intrusion Detection Al-
gorithm of Industrial Control Network Based on Improved
One-class Support Vector Machine[ ] ]. Journal of Computer
Applications,2018,38(5) :1360-1365,1371.

[9] EV. THAEETHEREWRFALEIREM LRI
FHARRIH,2018,44(6) :35-38,43.

WANG Ping, YU Xiangchun.Design of Power Information Col-
lection Gateway Based on Density Clustering[ ] ]. Application of

Electronic Technique,2018,44(6) :35-38,43.



FA2 2l

MR A2, % . 5T DBSCAN [ Hb 7=

BRI B T O R Iy 415

[10]

[11]

(12]

VLA 5 W, JBFE 5, 45— b 3l 245 S ek v A% At 90 e RE S A T
T [J ] BT R . 2017,43(4) £ 15-20, 27,

JIANG Hang.LUTun,GU Hansu,et al. A Dynamic and Real-
time Outlier Detection Method forEnergy Consumption of
Campus Building[ J].Computer Engineering,2017,43(4):15-
20,27.

TR, oo ARl ek i) AO RS R SUR I 2k A 4 ki )
TR ] SO S5 A B, 2016, 35(2) :369-380.

WANG Zhijian, WANG Binhui. The Application of Robust-
improved AO Detect Method in Financial Time Series[J].Jou-
ranl of Applied Statistics and Management,2016,35(2) :369-
380.

TRBRME , XA SCL AR, 45 T 4 a8 I 19 5 R I 5
BT PR 583, 2016,10(12) :1763-1772.

SHEN Yanhui, LIU Huawen, XU Xiaodan, et al. Outlier De-
tection Algorithm Based on Dispersion of Neighbors[J].Jour-
nal of Frontiers of Computer Science & Technology,2016,10
(12):1763-1772.

[13]

[14]

9

]

VERD, R MO 3 55 5 T DR 25 B0 2 1 50 v T 2%
St R STk () LA SRR OE 5 4 JE . 2018, 55(4) : 815-830.
XU Gang, WANG Zhan,ZANG Dawei, et al. Anomaly Detec-
tion Algorithm of Data Center Network Based on LSDB[J].
Journal of Computer Research and Development, 2018, 55
(4) :815-830.

A 20 HE IR LT Top-k(o) Y TC LR AL IR 25 M 45 5
B B L) ] R R 2 R (A SRR D L 2016,52(2)
261-269.

HU Shi, LI Guanghui, FENG Hailin. Top-k(¢) outlier Detec-
tion Algorithm for Wireless Sensor Networks[ ] ].Journal of
Nanjing University(Natural Sciences) »2016,52(2) :261-269.
EAHL I, B T R A Bk 2 R 25 RO kA
BATLT] B2 4R CH AR B RO . 2016.,33(1) £ 89-93.
HU Qi, JIANG Chaohui, LU Xiaodan. Evolutionary Algo-
rithm for Social Network Data Publication Based on K-ano-
nymity[ J].Journal of Guizhou University(Natural Sciences) ,

2016,33(1):89-93.



