— T

PR iRE REPOATS

KRB ER S BB G2 RTTE

> 31,3 2 a2 Yy 2
MEZ"C, KON, EWS, RO#
(1. , 116023; 2. : 266061; 3.
, 116023)
WE: RET —HROUBIELEUBE S L4 B3 EE AR £k — RS %

% . XA ISODATA 3F K &%

SES AT AL, o ok R
ZRETEI S P

2k kst B kR R
B B A & KA ik (ML) A= X 3 & EA(SVM) ik i 47
Gt HEANER oL b iy hEs
R ey LA WKT AT & el R 5

BTy, e BB o L4 R B it i74742,

BERE, REXBBELSRERFEREILES
2K T IRAT 0 & K AR SRR & vo
HEESRERGEAN, RARFHLEBRY XS

R, AREAR: (DFRE>EEANLZTXT 108, 5 ML 4 X4 R a6 60 E ko A5 A Kappa %
HHBBF L EG L LR, QML F= 20 N5 49 ISODATA 4 £ 42 RS ERKERS, #H
87.35%, E g ML 89 EHWHEE S 248 05 (3)SVM 4= 10 MK 549 ISODATA 4 £ 4 Rakb6) &

HAFER SRR, 8 SVM ¢ SiRk45 E 37

R o) BN 2N B IK2] 3 B 200 T4t A2,

FEHEF: FHOLEEG, TR
S'Cﬁﬂm,\ﬁik:A

FE %S TPT75, X87
doi: 10.11759/hykx20141011009

20 80 ,

[1-5]

[6-8]

72

/2015

143 «g\

/

BEIANATE, DMEERBEHELANK TN S, 244
BB, RIKIAE
X EHE: 1000-3096(2015)02-0072-07
1 BEE5HZE
1.1 ZBHE
CHRIS ,
5 (0° +36° —36° +55° —55°)
2012 6
CHRIS 0° , 1 ,
406~1035 nm, 5.9~44.1 nm,
17 m HDF clean
, CHRIS
:2014-10-11; :2014-12-10
(201205); (201005011-3)
(1980-) , ,

1 0411-84783335, E-mail: jlchu@nmemc.org.cn

39 /2



5 ikE REPORTS

CHRIS )

CHRIS )

1 CHRIS
Fig.1 CHRIS Image

2

Fig.2 The interpretation result of features combined with
spot survey

1.2 EBEHELHE

(Unsupervised Classification)
[91

K-means s

i

(ISODATA),

K-means

1.3 BEak

(Supervised Classification)

[10]

(ML)
(Mahalanobis Distance) (Minimum
Distance) (SVM)
ML SVM
ML ,
(1]
SVM )
[12]
1 svMm

1.4 WESHFH %

[14].

(D

Marine Sciences / Vol. 39, No. 2 /2015 73



5 ikE REPORTS

>

n . 6 10 20 40 60 80 100 )
Pc—;Pkk/P (D ’ 100,
) ( Y L L
, 5
Py, = pii/pi+ (2)
3) ( Jj o , , ,
(D )
pAJ:le/p+] (3) S( 3 a)5 S: Sls SZ;"'sSi .
» ; ; @ ,
’ \ CI( 3b), CI=N;, N, N;
D PPy i 3)
=1
) ’ S Cc1 ,
; P+j:ZPij J , : Cl ,
=1
. p ’ S, NN
4) Kappa ’ ’
(4) Kapp s, N,
5 S, Ni;
’ 3¢
Kappa :
Po — Pc 2 éﬂ: — 4
KoLe=le o . ER 54
Pp—DPe
1.5 REBAEH LT & . 4 ML
ML SVM, ; 5 SVM
, SVM :
, ENVI , 1, 2, 3 ,ID_N(N=6, 10,

20, 40, 60, 80, 100)

ISODATA

3
Fig.3 Flow chart;
a. S; b. Cl; c.
a. Unsupervised image classificationS; b. Supervised classification results C1;c. end result

74 /2015 /39 / 2



5 ikE REPORTS

Fig.4 The classification results after combined with ML and the ML results
a.ID ML 6;b.ID ML 10;c.ID ML 20;d.ID ML 40;e.ID ML 60;f.ID ML 80; g.ID ML 100; h. ML

x1 AFESBRBESEFZEARBEEN kappa RELLER

4 ML

ML

Tab.1 The comparison of overall accuracy and kappa coefficient between the proposed method and the supervised

classification
ID_6 ID_10 ID_20 ID_40 ID_60 ID_80 ID_100
ML 85.27% 84.89% 86.58% 87.35% 87.26% 86.49% 86.65% 86.63%
kappa 0.7756 0.7684 0.7958 0.8067 0.8059 0.7935 0.7961 0.7963
SVM 83.19% 84.65% 85.97% 84.72% 84.58% 83.90% 84.21% 84.03%
kappa 0.7524 0.7661 0.7887 0.7703 0.7712 0.7615 0.7659 0.7637
R2 AFEEBRBESRBEEFEBEMILR
Tab.2 The comparison of mapping accuracy between the proposed method and the supervised classification
ID_6 ID_10 ID_20 ID_40 ID_60 ID_80 ID_100
89.72% 87.04% 92.74% 89.84% 89.72% 89.50% 90.18% 89.74%
73.70% 82.67% 81.98% 77.98% 78.28% 76.71% 77.00% 76.69%
69.25% 71.36% 75.57% 74.45% 73.09% 69.71% 69.86% 71.82%
90.50% 93.63% 89.76% 93.57% 92.88% 92.56% 92.43% 92.12%
49.09% 13.65% 34.01% 35.53% 61.79% 47.83% 54.72% 58.70%
55.53% 3.37% 30.37% 51.43% 60.09% 65.17% 60.17% 58.83%
85.78% 86.21% 91.27% 87.19% 86.01% 86.15% 85.96% 85.78%
77.18% 82.72% 82.07% 79.79% 79.29% 78.01% 78.30% 77.96%
75.54% 74.06% 78.44% 72.12% 78.11% 74.30% 76.23% 76.29%
86.45% 93.00% 88.63% 90.48% 88.70% 87.87% 88.55% 87.90%
50.23% 4.06% 32.54% 21.15% 26.50% 51.10% 32.16% 44.14%
54.43% 3.89% 30.02% 50.77% 58.41% 58.81% 57.15% 60.27%
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Tab.3 The comparison of user accuracy between the proposed method and the supervised classification
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ID 6 ID 10 ID 20 ID_40 ID_60 ID 80 ID 100
85.40% 86.24% 83.15% 87.31% 86.83% 86.75% 86.44% 86.32%
94.10% 80.43% 89.23% 97.35% 96.95% 98.11% 97.90% 96.02%
96.93% 86.11% 92.12% 95.28% 96.64% 96.60% 96.91% 96.69%
84.43% 84.33% 88.35% 85.58% 86.07% 84.47% 85.18% 85.46%
34.69% 60.06% 71.84% 66.42% 65.59% 64.83% 63.97% 58.65%
59.03% 39.36% 72.85% 69.16% 64.03% 65.69% 62.28% 62.45%
88.95% 87.17% 84.30% 89.49% 89.26% 89.58% 89.43% 89.61%
77.31% 80.09% 87.79% 79.32% 83.55% 80.67% 82.31% 80.34%
92.72% 85.77% 91.16% 91.07% 90.65% 92.56% 92.84% 92.64%
87.15% 84.70% 89.08% 85.06% 87.24% 86.36% 86.93% 86.72%
10.86% 5.05% 19.96% 9.65% 8.49% 12.44% 8.63% 11.39%
36.31% 21.05% 50.12% 48.99% 41.23% 42.24% 39.73% 40.56%

; ML
ID 20
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Fig.5 The classification results after combined with SVM and The SVM results
a.ID_ SVM _6;b.ID_SVM _10; c.ID_SVM 20;d.ID_SVM 40;e.ID SVM _60; f.ID_SVM _80; g. ID_SVM _100; h. SVM
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A hyperspectral image classification method based on maxi-
mum assignment
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Abstract: In this paper, a new image classification method of hyperspectral remote sensing, named maximum assign-
ment classification was proposedusing the advantages of unsupervised classification to improve the classification results
of supervised classification. Firstly, the unsupervised classification (ISODATA) was used to classify the hyperspectral
remote sensing images, and the map spot was marked on the classification result. Then the maximum likelihood algo-
rithm (ML) or support vector machine (SVM) algorithm was used to supervise classification. Finally the supervised clas-
sification results were used for the unsupervised classification map spot type assignment: by counting the pixels number
and proportion of various categories in each map spot, the map spot was assigned by the highest proportion of categories,
eventually getting the hyperspectral image classification map. It was found that(1) when the unsupervised classification
number was higher than 10, the overall accuracy and Kappa coefficient of the fusion result with ML were better;
(2) when the ML and ISODATA with 20 kinds of classifications were combined, the overall accuracy reached the maxi-
mum value of 87.35%, which was about 2%higher than the result obtained by ML alone; (3) when SVM and 10 kinds of
classifications were combined, the overall accuracy increased to the maximum value, compared with the overall accuracy
of SVM increased by nearly 3%; (4) with the increasing number of unsupervised classification, the overall accuracy of

classification results changed from low to high and then to low.
(A 4. R
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