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Remote Sensed Images Fusion and Lake Water Quality Identification
Based on Neural Networks and Evidence Theory
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Abstract In order to identify the lake water quality accurately, this paper presents a method for remote-sensed image fusion based on neural
networks and evidence theory. This method firstly employs a neural network for each remote-sensed image and then normalizes the output of
neural networks. After that, D-S evidence theory is used to fuse with results from all the neural networks, resulting in the water quality
evaluation. The proposed method is applied to the water quality of Taihu lake. The developed approach to water quality identification has the
two features; (1) low fault tolerance; and (2) high reliability as multi-source wnter-qualit} data are fused.
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Fig.1 Block diagram of water quality identification
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Fig.2 Location of sampling stations of Taihu lake
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Tab. 1 Water quality parameter of sampling stations,comprehensive pollution index

and water quality classification (B47 :mg/L)
%E b B R
1 2 3 4 5 6 7 8 9 10 11

Chl-a 0.039 0.022 0.016 0.017 0.013 0.016 0.017 0.008 0.047 0.016 0.022
CODMN 10.0 4.2 5.1 3.7 3.5 2.7 2.5 2.3 5.9 4.0 5.0
BODS 1.4 1.6 1.7 1.4 1.3 1.1 1.8 0.8 4.3 3.8 5.7

TP 0.130 0.110 0.080 0.070 0.100 0.110 0.100 0.200 0. 560 0.090 0.100

TN 5.43 2.39 4.42 2.96 3.58 3.07 1.92 7.33 6.88 3.91 6.69

ZEGREBR 5.76 3.10 4.12 3.04 3.60 3.37 2.57 6.74 10.37 3.94 6.11
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Tab. 2 Partition of input, target and samples set of neural network by crossing-trained
% B3N Lan ¥ ¥ N
) 3 4 5 6 7 8 9 10 1 2 11
— r 0.677 0. 645 0. 807 0.774 0. 807 0. 807 0.129 0.774 0.516 0.774 0.742
WA 0.773  0.818  0.864  0.818  0.864  0.909 0.182  0.818 0.591  0.818  0.955
T3 0. 487 0. 568 0.730 0.622 0.595 0.757 0.243 0.730 0.324 0.757 1. 000
_—_— ) 2 0. 663 0. 682 0. 844 0.778 0.796 0. 863 0. 141 0. 817 0.475 0. 827 0.921
4% ?!é/\ 23 0.174 0.298 0.399 0.283 0.238 0.438 0. 127 0.412 0. 051 0. 444 0.775
P 0.258 0.242 0.571 0.472 0.325 0. 490 0. 948 0. 668 0.319 0.717 0.736
0.1 0.1 0.1 Q.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
0.1 0.1 0.1 0.1 0.1 0.1 0.9 0.1 0.1 0.1 0.1
B 0.9 0.1 0.1 0.1 0.1 0.9 0.1 0.1 0.9 0.1 0.9
0.1 0.9 0.9 0.9 0.9 0.1 0.1 0.9 0.1 0.9 0.1
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
£3 BPHEMAMRHER LA3 54t T 0 5 B AR I — 5 B X A
Tab. 3 Output of BP neural network iﬁ%ﬁm%m%ﬁ%%*ﬁﬂ%ﬂﬁ%mu%%o
L L —— fg 9* - EOM3 SHE WS K FEI NN, 03 B
0.1125 0. .9990 0.0006 0.0781
BP M W PR B D KK R R N VKR, 7
W 145 2 0.1000 0.1000 0.0914 0.9087 0.1000 . i ~
11 0.0999 0.1001 0.9995 0.0005 0.1001 X‘“‘—‘LI:B(J ™ Eﬁ@,ﬁm*ﬂ:S%%ﬂﬁ*ﬁﬁEz [ %
1 0.0832 0.1469 0.9256 0.0411 0.1230 RER— AR 2 H— LA TSRS r,
ﬂg?@ 0.1000 0.1000 0.1935 0.8064 0.1000  r, Flry 4+ 5K 0.6774.0.7273 1 0.4595, %53 H
11 0.1002 0.1005 0.9955 0.0045 0.1001

F4 BPHEZME BPAHRMALR
Tab. 4 BPA of BP neural network and the result of fusion

WE B¥s I~0 OI-~1 NV \ £V
1 0.051 0.001 0.657 0.217 0.074
BP #1£
2 0.077 0.699 0.070 0.077 0.077
EEBR i
11 0.077 0.000 0.769 0.077 0.077
1 0.093 0.031 0.701 0.111 0.063
BP # &
0.077 2 0.077 0.620 0.149 0.077
W% 2 i
0.077 11 0.077 0.004 0.765 0.077
1 0.010 0.000 0.932 0.049 0.009
BEER 2 0.013  0.939 0.023 0.013 0.013
11 0.010 0.000 0.971 0.010 0.010
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