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Multi-sensor data fusion method for water quality
evaluation based on interval evidence theory
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Abstract: For the inevitable uncertainty and random uncertainty in the process of measuring water quality data with the
sensor network, a multi-sensor data fusion method for water quality evaluation based on interval evidence theory was pro-
posed. Considering the precision error of sensor and the abnormalities of measured data, every water quality data measured
by sensor was represented by interval number. By calculating the distance between the water quality data and the features of
each water quality class, the interval evidence of water quality class was acquired. According to the interval evidence com-
bining rule, a comprehensive interval evidence was obtained by combining the interval evidence of each sensor. Finally, the
water quality class was determined based on the comprehensive interval evidence by the decision rule. Experiments show
that the proposed method can evaluate water quality class more accurately from the uncertain water quality data.
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[m], [0.068 3,0.124 9] [0.101 9,0.220 1] [0.160 0,0.477 6] [0.081 1,0.245 0] [0.042 1,0.114 0]
%4 fERREE S|\ S, A S; 1B IER MR mass REE
54 I II I \Y \% e

[0.072 3,0.104 8] [0.112 1,0.196 8]

[0.054 0,0.152 1] [0.112 8,0.342 2]

[0.054 7,0.099 9] [0.081 5,0.176 1]

[0.279 4,0.406 4]
[0.113 8,0.343 1]

[0.200 5,0.382 1]

[0.080 3,0.178 0] [0.041 3,0.085 4] [0.095 3,0.158 2]

[0.036 7,0.123 8] [0.021 6,0.071 5] [0.046 1,0.196 7]

[0.064 8,0.196 0] [0.033 7,0.091 2] [0.090 7,0.236 3]

%5 Siv S, #0S; XEIEIRA S LR
(i 1 II 11T I \Y% e
[m], ®[m], [0.035 3,0.135 6] [0.098 1,0.334 8] [0.224 4,0.544 8] [0.029 5,0.171 7] [0.0129,0.076 8] [0.011 2,0.069 8]

(] ®[ml, ®[m],  [0.0163,0.1176]  [0.0592,0.345 6]

[0.250 7,0.711 5]

[0.0184,0.196 1] [0.0057,0.0703]  [0.002 8,0.036 8]
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|[m], ®[m], ()|} 0.040 5, KFBIUE y, A
b, RS HEN, JevEa AT AW . AR IR S .
So 1S3 I X [HIESE BEAT AL &, S5 R FIFE WIS 5 P .
K 5T 55 2 A TR A B 39 K #10[0.250 7, 0.711 5],
|[m], ®[m], ®[m],(@) | AT 0.019 8, NTHIfHy .
T SRR AE N, wT AW M K R R T A
ARSI DLE H, AR SCHEH 0 7 L B 8 A A
SRANHS 5 M R A T B s v, A5 HA TR 1R 7K 0 45 )
Flthr 5 L

2) K2

TESEE 1 SEA b, A7 5900 2 AMERIRES 1 5L Sy
R Sse AR FEIR IR 6 Frn. MK 6 FrrLd
B, RIS Sy MUK T B AN [F) T A £ Ja
B, SR R T A I A

AR AT AR K S Sy F1Ss RG4S K i 45
% mass BREUE, WK TR,

FBIRAS S FISs (M AT SEE R 05 1 h 0.8 #110.9,
¥k 7 I mass AL QDIATIEIE, &5
R 8 s

M 8 WTLLE Y, AL Sa 2 T AR, B . 1%
W(13), BHLIKSS Sy Sy Siv Sy X RIEHEES T
Wb, diRusR 9 . nTLUER], AN
DX )15 B e oK, HAE M [0.152 9,0.742 9], AR M
|[m], @ [m], ® [m], ® [m], (1) || [m], ® [m], ®

[m], ®[m],(I]) |=0.4479-0.2851=0.1628< p , 4%
FRRSREAEIN, TGVt AT FIT o KA S S Sav Ssa
Sas Ss X [AIUEHE AT A, S5 R FEFEWIER 9 PR
Al LLE R, KO A T A B 4 K #10[0.199 1,
0.883 0], [[m], ® [m], @ [m], ® [m], ® [m],(III)|
9 0.541 05, FHE SN, FIWK A ONTITER
ARSI AT LUR W, BT D7 VAR I AT Rl L
AN R B K TR T, A5 R I A T S5 2 T
gig,

3) 53

FEAR TR 7k, B R TR FbR U Bk
& LU K R 7775 o A ST Bkl 1
AIFARRIEEEIEAT A . WA E 10 A
TR R AR AR R R 40%. 35%.
30%- 25%- 20%[MIE B0, R CAIK AR 4L
KBTI & AT R N 20 41
A JTE A, R E s o3 R A ST 15 L R K
JOARIREGE AT KA, 45 R 10 Jros.

ME 10 FRTLAE H, AEA R AL AR 1
LR, AT VEAF B /K TOHI BT I R 3 2 s
BRI AR bR IR TR 0 . R B R K bR IR TR 2L
2 KTUAI TR R 2R 2 B AR R AR R B T
Peme ARSIV AT DA/ME A R AR R R X K A
Wit )5, R SR AR A W R, DR, AR

%6 TR BER S, 7 S5 MIFRIIK FREHE
iRz DO NH;-N TP TN
Sy [7.3,8.3] [0.08, 0.18] [0.004, 0.014] [0.13,0.23]
Ss [5.3,6.3] [0.70, 0.80] [0.027, 0.037] [0.69, 0.79]
*=7 fEEREE S, 70 S5 HI% mass BREE
H I I I v \Y
[ml], [0.093 5, 0.453 6] [0.139 9, 0.361 8] [0.059 9, 0.177 4] [0.038 9, 0.092 3] [0.025 3, 0.063 1]
[m]; [0.089 6, 0.130 6] [0.136 3, 0.259 5] [0.312 6, 0.461 2] [0.089 3, 0.187 4] [0.046 4, 0.094 7]
*x8 fEREZE S, 0 S5 B IE R YT mass EREE
5 I II 11 I\Y Vv 2]
[m], [0.214 6,0.362 9] [0.141 1,0.289 4] [0.047 9,0.141 9] [0.031 1,0.073 9] [0.020 3,0.050 5] [0.081 4,0.229 7]
[m]; [0.806,0.117 5] [0.122 7,0.233 5] [0.281 7,0.415 1] [0.080 4,0.168 7] [0.041 7,0.085 2] [0.067 4,0.113 3]
%9 Si~ Sav Siv Sy SsXEEEHEHER
e I il 11 \% Vv 2]

[m]; ®[m], ®[m]; ®[m],
[m]; @ [m], ®[m]; ®[m], ®[m];

[0.018 6,0.252 2]  [0.057 0,0.513 2]

[0.005 5,0.180 8]  [0.029 8,0.517 7]

[0.1529,0.742 9]  [0.008 6,0.1959] [0.002 5,0.067 4] [0.000 8,0.026 4]

[0.199 1,0.883 0] [0.003 7,0.1162] [0.000 6,0.043 3]  [0.000 0,0.008 3]
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FE R 0% 0% 0% 0% 0%
BRI 45% 50% 60% 65% 70%
LR P TR IR R RS

IR 55% 50% 40% 35% 30%

SOTEZEA T A TR bR VR B /KAl
Pa AN E N, ARSCTE S P K RSN E
FIWr, W DAER N TTHE 2B, DS B HER K
UNDCLITEA

5 #HRiE

ARG 2 A A BOH R B R N T K A
W7o ) A I8 D ) 7K ST A R A A A SR AN
SEVERBENIASE &, S T Fh IS IX ) UE 5
VIR 2 A% B B s 5 /K BRI T 570 o FEA STV
PR BRI R 1 KO R F X TR B R o
FRe FLAE Ry WK T S R — AN UE o K4S 17K
SR 5 K TSGR A v S S, R B B
& mass REL W SEVE R BN mass BMEGTIBIE,
Fi J DX T E B 2 G 0 DR 5 A T4 1 DX [R) AF 91 3F
ATRLG, 19BN K TSR LA X TAUEYE . 421
PN, P M FT K S SEI R, Ay
V5 RN U3/ IN A TR 2 K 08 2 X 7K T T 32 ol 1) 52
Wi, BEAETEA AR AR EE i s L T, HER A
W7 H K BT 4
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