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Application of Fuzzy Regression Model on Water Quality Analysis with Satellite Image Data
and Drawing of Estimation Map

This paper presents the results of using the fuzzy regression model to
A case study has been conducted and the results of the fuzzy regression model

from satellite images.

have been compared with the correlation coefficient of the
the possibility distribution map of the water quality,

proposed in this paper.

It is shown by statistical analysis that the CCT count number of the
However, the fuzzy regression analysis shows that the CCT count number

relation to the water quality.
is related to two parameters about the water
Phosphorus).
of the water quality.

quality.

analyze the water quality

To draw

with the fuzzy level-slice is

conventional statistical model.
a new method

remote sensing data has no

They are SS (Suspended Solid) and T-P (Total

Therefore, it is indicated that the fuzzy regression model is applicable to the analysis

The estimation map of the water quality for SS has been drawn by using the fuzzy level-slice method.

It is shown that the pollution level of the estimation map corresponds with the forecasted range

the actual data of the water quality.

level on the estimation map corresponds with the knowledge of an expert in the

water quality.

It also becomes clear that the distribution

for drawing the estimation map of the water quality.

from
of the pollution

investigation of the

Therefore, it can be concluded that the fuzzy level-slice method is a useful technique
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Fig.l. Flow chart of data analysis.
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#£1 KEOEHF—F
Table.l. Measurement data of water quality.

No HMES lalils LK

pH | DO |cop|ss{T-N| T-P | t5k8
1 [EOikmE 7.2 9.3 [53(10]0.97]0.036| 64
2 |#ais 8.5110.0 [8.6 {17|0.84|0080] 6.4
3 |KEE 77197155 3/068|0.022] 64
4 |mEnH kg 78] 911]4.5]| 8/0.34[0.074| 6/6
5 | rh#oed 76| 88|50 8]040[0.100| 66
6 |BEnmED 76| 8838 2/0.28[0055] 6/6
7 REHSR 7.6 9.213.4] 3|0.24|0063] 6/6
CEOKE DR Eng QTH D HEIRD

#£2 TMOENY RFOCCTHOTFHELIEREE
Table.2. Average and standard diviation of CCT
count number of TM-band.

TM®OIN 2 F
BAND 1 BAND2 | BAND3 | BAND4 BANDS | BAND?
8.16@ 4.080

ol NES

5 ) 87.640 | 33.400 | 30.68@ | 15,560
LPEOWOMS | G oco) | (b aen) | (@, aam) | (B dee) | 10,525 | @ 529)
2w EE 90.760 [ 35.960 | 33.200 | 17.800 | 19.440 | 4.720
(1.483) | (0.938) | (1.249) [ (1.386)] [1.456) | (2.80@)
3| ke 92,960 | 36.288 | 31.920 | 18.249 | 9.480 { 3.88@
el (.917) | (8.200) | (9,283) | (0.200) | (1.442) | (@.872)
g , wuya [ 102,240 | 43.088 | 41.880 | 02 opp | 14.680 | 7.640
A REI R BB | 50T | 9 ase) | (1. 249) | <p.mem | @721 | (11239)
ok 99.240 | 4p.200 | 37.84@ | 20.440 | 18.@40 | S.960
515 # %9 (1.281) | (8.49@) | @, 808) | (@.748) | (1.265) | (8.748)
i e B 91.120 | 32,928 | 28.50m | 14.720 | 11.320 | 5.680
6| BRI (1.649) | (@.849) | (@.693) | (@.566) | (1.114) | (85661
R 91.160 | 34.688 | 28.@80 | 14,038 | 7.080 | 3.880
TiRRRPR | T | s | @ sae | @400 | @.632) | @ 693
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384

SSH L5 DB
CCTEAH Y 1%
Lu[HEOIR

10 15 20 26 30
S Sfi(mg/ )
(a) 77 A BEAREFNVERAT AR LRI

0 5

YS' Ylo- Y\S‘ YEB- Y?SA

5 0 B 0 B W0
ccT
(b) %7 7 ¥ 4 BHEEE DB

5 10

M4 77 A4EBEFNET PV L WHEEEDOH
Fig.4. Example for fuzzy regression model and
fuzzy set.
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Table.3. Result of fuzzy regression analysis

with real number.

No %% K |BmER| ag a, eo e,
1] 4| ss |22454(14.573| 0.529 | 1.291 | 0.263
2| s | ss |33246| 7.849| 0.637 | 1.231 | 0.483
3| 7| ss {19340 3881 0.385| 0.372 | 0.328
4| 2 |T-P|27.070|29.818|126.185 | 3.586 | 4.585
4 TP TF—IERVWEIAMBANER
Table.4. Result of fuzzy regression analysis
with fuzzy number.

No o | KM | BMmR | ao a,; es e,
511 | ss | 63.433 [89.464| 0.828| 1.118] 1.090
6] 2 | ss |40.870 [ 31.284| 0.918] 0.405] 0.746
71 3 | ss | 52.442 |25.457] 1.337] 0.000| 1.028
g 4 | ss |32.336|14.225] 0.578] 1.319] 0.454
9| 5 | ss | 47.225| 8.362]| 0.635] 2.845] 0.536
100 7 | ss | 29.631| 3.594]| 0.422| 1.669| 0.352
11| 4 {T-P| 32.242|16.084[30.326| 0.373|68.904
12| 5 |T-P|37.335] 8.532[43.081] 1.518|62.117
13| 7 |T-p| 23.568| 2.889 |45.024| 0.838[41.172
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Fig.5. Example for fuzzy regression model with
real number.
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Fig.6. Example for fuzzy regression model with
fuzzy data.
%5 HMHBEREK

Table.5. Correlation coefficient.

BAND1 [ BAND2 [ BAND3 | BAND4 | BANDS | BAND7
pH_|-0.122 | 0221 | 0.214 | 0.215| 0.106 | 0.000
DO [~0.381 |-0.163 [-0.128 |-0.016 [~0.482 | -0.595
COD |-0.184 | 0.024 | 0.158 | 0.247 | 0.002 [-0.109
88 |~0.044 | 0.184 | 0.347 | 0.345 | 0.132 | 0.095
T-N |-0.509 | -0.284 | -0.092 | 0.036 |-0.330 | -0.395
T_p |-0557 | 0.544 | 0.523 | 0.397 | 0.704 | 0.751
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ZMEH (T, 77V 4B emE) 2HVWTERLEZT
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