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Abstract

A Delaunay triangulation based spatial outlier detection algorithm is proposed to solve the prob-
lems of the traditional spatial outlier detection algorithm, such as the high complexity of the algo-
rithm and the large human influence on the construction of spatial neighbors. In this algorithm,
Delaunay triangulation is carried out on the spatial data points to establish the spatial neighbor-
hood. Based on the generated spatial neighborhood, outlier factors in the spatial neighborhood
are defined according to SLOF algorithm, combined with the specific drilling data of a mine in a
certain area. Experimental results show that this algorithm can effectively detect spatial outliers
with low complexity and low human influence.
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Figure 1. Spatial outlier detection algorithm based on Delaunay triangulation
1. &F Delaunay = A 3|7 BIZ (8] S RSN E X

2.1. HXREX

PR N RIE S = {5,858, 1 Bl n DX RAL Horlr 0, Fomw RIFE p 500 RS, % Tx
RsseS, k(s)ZrzEtE, f(s)&omArzmEt.

RSN (BIAARE) XS Rs Mls, FFEHA 0, W2 Hiks, KaRLE.

FESL 22 (EEIMARIE) 2 RN B s, ITA ) 2 (R 4R IR A A PR O s, )22 1A 41 43K

FEX 3: (3o MEM)THEBARE I AT IR ZE, FEUE D ATE (1 - 30, p+30) B RIBE N2 R BRE

SE X 4: (Delaunay = Ffi il 73 2% [ EHE HEAT = A1 W3 2, Jofo 280 23 PR ) = g Dol AL LR AR
a: EERUEN, A = AR SN B D T PR A2 B B MR 9 AN B 35 BR TR AN E e b K-
B0/ NS DU REAS = AR FA) 0 JEE R0 A2 22 P AT BE = AT B /N

B S: (CERACE)N Ges, Mt Gs, 2 FALIE, AALIRBEE AW, | =1/dist(s,,s,) FZ=
H, dist LR RIAMBEE, 205 s fls, AT AR AR, A W HIHEA 0.

REX 6: (ABJEMALEEED) dist (s;,s,,w)FRX REX QI BB E M AKX 2 P, W ATREE k
UeFZEIBUE,  f (s,) R s, WPRIOTE k JERIRLE

d"“(SwaW)ﬂ/ZZZIWk (f(sik)_f(sjk))z (A 2.0)

DOI: 10.12677/csa.2019.91001 3 THEAURF 5 R


https://doi.org/10.12677/csa.2019.91001

ARER A

SEX T: (RBSEIEE)  Ndist (s, w) FoRFomaf G 2 M AR N (K ABIREE R, Horh NB(s) R4 N
P X R K
ZpeNB(s)diSt(p’S’W)

Ndist(s,w) = |NB(s)|

(~r:2.2)

B 8: (B FFERC A R T B0 e S (R AT M R g e 2 57, 28 A T B
WH R BT .
X 9: (SLOF EHf[HFT) SLOF MEHEF T & L AR, %+ SLOF HE KNI n 4> f/E A7
B
Ndist(s,w)
s) - ZPGNB(O)NdiSt(S’W)
[NB(o)|

(AR 2.3)

SLOF(

2.2. YETALE

Rk B e g, BEAT Hmp Ui, BEG1RAE, MR SRR SR IR, RYE
SE X 3, S R R T A R R L IR LR AT

2.3. i&3d Delaunay = f&| a2 2= 8] 4015

P GLI) A (R AR A R T AT AE S B FE N AE, I (M) R 2% it i, AN IR BRI T+
Delaunay =& 5%, W RASSBINER B AL, ZAMIEKIES, XEEARN A R 2% g
153 O(nlogn) » Delaunay = #4374 £ FAT P b (AU S0 UE AN RS2 BIR LA . FAT e AT 204 2 () 4L
FERAME R, BT = e AR 5 R I LR .

24. B TENEER
R AE PR 22 (R R38N AH S 1 2 R SRR R, 2 1 2o A FlRAH B (14 22 [RDX R 4RI

Table 1. Generating spatial neighborhood table based on Delaunay triangulation
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Figure 2. Schematic diagram of spatial weight matrix
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Figure 3. Scatter diagram and spatial neighborhood diagram of borehole sampling points
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Figure 4. Comparison of time complexity between the two algorithms
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Table 2. Outliers detected from Delaunay triangulation
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