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Analysis and processing of sensing data based on correlation
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[ Abstract] There are a lot of data in wireless sensor networks for environmental monitoring. If we mine the correlation between
these data, we can save analysis time and improve the analysis accuracy. In this paper, we first introduce the concept of the
covariance and calculation method of the correlation and analyze the correlation of time series data and multivariable. Then the
correlation of environmental monitoring data of a city is analyzed. The analysis results show that there is a high correlation between
PM2.5 and the air quality index. The correlation of PM2.5 is independent of time. The multivariate correlation analysis indicates that
sunshine is highly correlated with ozone content.
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Fig. 1 Scatter plot of covariance estimation
GABIE(D)RM(2) K, T C; W5
N (3) .

1 5 = 9 =
CiijZ[xim —xi}[xj() - x;]N, (3)

PE— 2B AT — R AL B 4 T4 /NG /) A H
AT P 22— AR (Vs =0 or Ns = 1),
FTRATA(4)

1 & -~ _
C; ~ NZ [, = x,] [ijr) _xj}Nﬁ (4)
k=1

R R — E PR A A SRR, By 250
A5 0 B (RS BB ke T8 i, a7 229k
BRI AR T AT, rURRE IR e D 1,50(5) .

C,
R, =—" (5)

bJCC,

R YRR R AH ¢ R B I, HOu R AR A &R
B, 238 o AN BoHE B 6 LR T A T BRR M A
KN P
2 EEEF SRR

A (D) WP Ir 250 €, AT DL T i Ak I A A
R PR AR SR BE , N R Tk i 1) P 50 A A
KEE, Ha(1) JBIF, 43K (6) .

+¥+¥
Co= | [ =2y = x)p(x, ) dvid, =
—¥-y
+¥+¥
| [xap(a )y, - 2% +22 = A, -2 (6)
Y

Fop A, SRR B ISR 2 (7).

+¥+¥

A, = fjxixjp(xi,xj)dxidxj (7)

S 1 TR H | FLE T P R Bl
T A5 Ak , B 6 52 27 0 35 {1 s S5 P ) G 06 24 4941
T O, A, ShS TR TS B9 P 2206 0

A (2) ~ 7 (4) B, 7T LB R Y
Tk (7) AR5, TR TSR A A, 1030 (B
K,

~ ; x («‘)x (s) —
Ai,kﬂ'—l N _l k _ 1 | Z i k+i-1 Ns

1 N—-k+1 a,
Nl k-1l ;xix“i" “Nok-1 ¥
Horlt, @, KRR 7 = b - 1 BHEG FAG, 2
(9,

aﬁ=2xmw. (9)
H a, B9 [ @ BRI B RL 0 1 ARG
HE T A SRR I LB T[] 0 4 T 1 46 2 T
Bt [ 1 B o S R, B k= | = |+ LI,
A,.j=a]ro
A B RIS AR | R O 0 T 4 B
T R LR B 2 D (B ) 22— A
91 ARSI AR A S8 3 2 75 FEE M S 1 , DAL Ik 2 7T 9000
(A9 A 2% T 0 A 0, B DX a0 A 2 A A
=3

3 HiE*X

FIAH AT 114 1] RS DA ] 22 kg s ] Py 57) o
()R SE ¢ AR A T EL A SR ATF 5T S AN ] 78 H f) ek
(6] P81 e B A ¢ POREAS BN K w AATK O



5 2 1]

B, A FE TSR AL BB 7 A 5 A B 51

o (I TE] P 91 ZERE K R i I, TT LSRR K
AR, B T K i sl e 2] Rt >
Reg A HSF TR 7 50 AR T 74 38 s [8] 3 47) Bk [ [ o — 2 o
(B, B A B 1] 7 410 5 7K G B T 2 70 A A DG P o
CAVE G w Ao, 7 SCHAR DG Ay HAE 32 % 2 bR 4
p(ug,v,), SHRERIT S w 955 @ ASFEAS RIS ]
A0 o B9S jREAR

ALK A AR SC R T, R BT S E A G ¢,
K (10)

Cp = 2 Ui (10)
HARKEAT =S (1) BERIE R 75
o(1) = [u(r)o(t +7)dr (11)

5 A RASNR] B J2: , AR S AE I (8] ] L & AN
XEFREG , v(t) Flu(e) BOEAHSEHERE w(e) Alo(t) 1
HAH S B s ] S s

4 HIRAESHH

TS 16, AN [ 4 2 A7 A R 1 P 2R
KA I S X LA TG R , ] AR — L8 HIY
L, F B AR TE W A T, A BT R B B, A

T AL 2017 AF— B4R 1 2 T s, L
R EEELT U725 ARG HAR G HEAT 4
o

F 1 AbE 2017 EREBEMEE

Tab. 1 Environmental monitoring data of a year in Beijing
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Fig. 2 Absolute value matrix of correlation coefficient of Beijing air

quality dataset
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Fig. 4 Relationship between PM2.5 and time interval
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Fig. 5 Correlation between sunshine and ozone content
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Fig. 7 Cross correlation between sunshine and ozone content
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