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Fig. 1 Parallel structure of combined classifier

1T IR IR A5 HA 58 53 25 18 1 45 A B — 3R U A ik ST
P A FH A LU e 2 8] i A5 R 2 L e
LARERE R A Ay K25 HIIE i B B B A
3 57 B AR 2 A R — A PR RE R IR R R H
9 5 [R) IRF o I BB 435 4 1 2 B A 1) 2L 5 0 v O P e )™
Z W BRI FE A W . B L IR R A5 M 2 F A4
WA —Fh 25 23 2 4% B 45 48 JF 50 45 4 LU Ik &%
H T LA B S SCRIBIE A (125 DU xd
IR S5 K (1 215 o3 2R A8 EAT R 22 70 AT



342 ®Om R

H 4 26 &

3 REAMN

H 503 2 88 00 2K B2 AT R A BE 9 A2 S Bm 02 H]
(Rt 2 I DL 2H 6 0 6 e N 12 e 1 R AR O3 G
JE B — A E B IR AR IR L 2 G 4 2R AR L BR o SN T
5 Y5 0 24 PR I 20K B 1Y 22 BE — BRI 20 41 5 oy
KB MR 4 2 b iz N L R T R 8 AR BT
VR AN R A R KRS FR T G 2R
S DT S5 B SRR AR 1 58 4 Bl i L AR SCRR X I
W LA G o AR AT IR 220007 .

SRR MR E R S R IR RS
KAPNA K. HiREEG VRN, FRRIREBGITTRZE ,
RS J8 AT 5 24 0% 22 4 5 /NN 3R 1R 225 o0 i
b HORS B M . JFIRES M2 5 o0 2R A 0 JEL B, AT L
PR N AR R — 80T b AR 5 A o I (Law) X A [F)
BT AR B S BABGE — R AL OF DA 3%
BotEFEMENMER . BERALIT .

@ YA 6] 553 2 4 X 7] — 1R o0 40 2K A5 B AR IE
Wamt (A= True and B=True) ;

CCR=A=B=True (D
@ Y[R B Gy 28 A% X [6] — 1R JT o 2R AR B AR AR
R (A= False and B=False);
CCR=A=B=False (2)
© A B K g W — 1 ou R EE—IE
s — iR at CR 5B A= True and B=False);
CCR=A=True (3

VI 3 A~ CCR 48 Combined Classifier
Result, £ 3L Fx ) N #, CCR &/ N True, i fll
Law Xf & 870 8 1 2K 55 BH G I 5 /A K.
AT A SCALEE XS JF R 45 4 A7 g, X Bk 5
Law LXK,

3.1 BRERREEGHEBERER

H A TR BRS AR AR B0, nT LUk B gy 3
o G5 R KB N 1R 25 R A 2 ) A AR R OC 2ok
T

TS

B ANB=¢M(E2,AFRRBISEIE T 4
KERKNMIREES B RRPIAS [ 5K
RENMIRZEES.C WA GG RE NI IR
ZEAG BARBR LB RERFHEREES
AMBHZ. T AN B=¢.ffif3fr A )ik 2=4%oc
A AR TR BRI I 0 (3) Sk A B B IE ; o
EAHBGRMIREESG C= ¢, WKER&S. 28T
100 %6 5 3 J& — i BRAEL (9 475 100 o BRI SR 70 325 00 (3) v i 5%

T CCR KN True, HY5 Law LK, X2HEGHELE
PUAR ) 2H A 50R .

B2 BAoXBREEAEBENX
Fig. 2 The incorrectly classified pixels separated

in different areas
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Fig.3 The incorrectly classified pixels intersected

in different areas
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Fig. 4 The incorrectly classified pixels by one classifier

are included in another classifier
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Fig. 6 Classification results using single classifier and combined classifiers
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Table 1 The classification accuracy by single classifier and classifier combinations

S
i) A A5 A
MLC NN SVM MLC+NN  MLC+SVM  NN+SVM
IR 93.75 87.32 89.71 88. 41 89. 86 86.11
R IS 80. 39 80. 00 78.18 80. 00 76.79 74.58
P E 3 73.21 77.27 80. 00 70. 00 70.91 76.74
A 88. 68 71.43 63.06 79.17 65.63 63. 81
A i 50. 53 61.04 58. 06 67.14 68. 00 72.92
WK S 77.27 86. 21 86. 21 84.48 84.48 87.72
SRR B/ % 74. 81 76. 10 73.77 77.92 75. 32 75.58

Kappa {8 0.6993 0.7113 0.6799 0. 7344 0. 7004 0.7024
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Fig.7 Classification accuracy of MLC+ NN classifier and the MLC and NN classifier with variable samples
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Fig. 9 Classification accuracy of NN+ SVM classifier and the NN and SVM classifier with variable samples
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The Errors Analysis of Combined Classifier based on Parallel Structure

ZHENG Zhong,ZENG Yong-nian, .LIU Hui-min, XU Yan-yan, YU Fei-fei

(School o f Geosciences and Geomatics ,Center for Geomatics and Sustainabal Development Research ,

Central South University ,Changsha 410083,China)

Abstract ; The classification algorithm of remote sensing image rapidly develops,as the classification accuracy of sin-
gle classifier still can’t meet the needs of practical application, the combined classifier becames an important aspect
of the remote sensing classification. There are various types of combined classifiers. Compared with serial structure,
Parallel structure is early studied , fully developed and widely used. This paper analyzed classification accuracy of
the combined classifiers based on parallel structure. The results indicated that the precision of combined classifier is
related to the position of incorrectly classified pixels in each single. While the incorrectly classified pixels by single
classifiers are separated ,the accuracy of combined classifier is the highest; while the incorrectly classified pixels by
single classifiers are intersected in classified results, the precision of combined classifier is higher than that of each
single classifier and the improvement is inversely proportional to the size of error set in combined classified results;
while the incorrectly classified pixels by one classifier are included in another classifier, the accuracy of combined
classifier is located in between the high and low accuracy,which is near to the higher one. This paper also experi-
ments in Changsha local area,and the result effectively tested the deduction which we get in the analysis. Finally,
this paper discussed theoretically the feasibility of improvement which combined classifier can get in the remote
sensing image classification and provides an effective way to improve the performance of combined classifier.
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