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Consistency detection algorithm for meteorological
observation equipment based on association rules mining

Li Tao  Yu Meichen Lu Zhengbang Lin Chen Zhang Can

(School of Electronic and Information Engineering, Nanjing University of Information Science & Technology , Nanjing 210044, China)

Abstract: In order to ensure the stability of data acquisition by meteorological observationequipment, the consistency detection of the
observation equipment is needed. An algorithm of association rules based on interest degree is proposed in this paper. The interest
association rule mining algorithm is applied to the consistency detection of meteorological observationequipment, and the consistency
model of the meteorological observing equipment can be formed. Through real data validation, it shows that the algorithm can not only
excavate all the very strong rules, but also better in the time performance compared with the algorithm of non-Apriori class. Through this
association rule algorithm, all the correlation items are excavated to form the example base, the rule matching method is used to detect
the consistency between the equipment, the optimization of the algorithm is obtained, the optimum parameter solution is given, and the
equipment consistency is determined.
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p(B1 A) > p(B)
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(Bl A) -p(B)

Interest(A=B) =§(BI 1 +§(B) (1)

OB ERAL N ILER: D) RERRA
S -1,1 ] BeARAHE T S EO0 S AL 2 ) #5724 8RB
Interest = 0 FRBiHAYTIE A B Z [BIAH B 57 ;3)
#7 Interest > 0 MFR/RBIA P HIILE A 5 B IEAHG;4)
WAL Interest < 0 BPRRBEATIILE A 5 B 1A

%1,

MR B X DGEREE L& Interest(A=B) H
AETFHRL-1,11,

R

Interest(A=B) = p(BlA) -p(B) _

~p(BlA) +p(B)

p(4B) —p(A)p(B) _ p(AB) <1 (2)

p(AB) +p(A)p(B) ~ p(AB) +p(A)p(B)

_p(BlA) -p(B) _

p(B1 A) +p(B)

p(4B) - p(A)p(B) _ p(AB) >_1 (3)

p(AB) +p(A)p(B) = p(AB) +p(A)p(B)
JEEE,
TR 2

Interest(A=RB)

R X = A, BY DL A R B JE &

Interest(A=B) ,

1) #5726 B BE Interest = 0, WAL i A B AHE.h
ST PAHRBE Interest = 0 1,3 0(1) WP A B AHE S I,
W p(AB) = p(A)p(B) B4 Interest(A=B) = 0;

vt ey 5o PUAB) = p(A)p(B)
2)FIIE Interest > 0. Gy () 0

p(AB) > p(A)p(B) ,MF/RIEE A 5 B IEAK;

e p(AB) - p(A)P(B)
3) 2 MHRE Interest < O, »(AB) + p(A)P(B) <

0,p(AB) < p(A)p(B) WFERIE A Y B AL,
1.2 BEMNEELR
MR AT X A ERNT
M(sup(x) ,sup(y) ,sup(z)) = M(sup(x) ,sup(y),

sup(x = corr, , = _sup(AB) =
p(x\y)) 8= up(A)sup(B)
sup(x)/[sup(y) « sup(x\y) ] (4)

KAz = x\y,

T AH G B i BN T
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UEH

M(sup(x) ,sup(y) ,sup(z)) =
sup(x)/[sup(y) + sup(z) ] =
sup(x)/[sup(y) + sup(x\y) ]
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EIE2 Asup(x) Lhsup(z) (B3 sup(y) ) A
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M(sup(x) ,sup(x) ,max(sup( {if))) =

L Gup( 1)) (5)
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sup(x) Y sup(y) = sup(x) B, M R,
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_p(BlA) -p(B) _
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Fig.1 The consistency detection model for meteorological

observationequipment
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Table 1 Original data sets

/=38 2 in -3 X3
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C mm (m-s™1)
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Table 2 Data set format transformation

/= 3E =) i AT XL S
Y ‘ VKR, 2 min FHAGE
R/ % »
mm (m-s™)
q2 x2 jl 2
q2 x2 jl 2
q3 x5 2 c4
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Table 3 Data structure of the first set of test data

q4 13 s2 x7
q 13 s2 x5
G 16 s3 x8

q5 16 s3 x6

F4 F1EANRBERARSHTHERITLE
Table 4 Comparison of the results of the first set of test

data under different parameters
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Table 5 The second set of test data structures

q5 14 s2 x4
q5 14 2 x3
q3 15 2 x7
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Table 6 Comparison of the results of the second set of

data under different parameters
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