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Application Study of Fuzzy ARTMAP Neural Network
in Classification of Land Cover

HAN Min, CHENG Lei, TANG Xiao-liang

( School of El ic and Infc ion Engineering, Dalian University of Technology, Dalian 116023)

Abstract The amount of remotely data images increases rapidly, and the information that the images contain becomes
more and more complicated. How to classify remotely sensed images automatically and effectively is a problem needed to be
solved. This paper explores the application of Fuzzy ARTMAP neural network in classification of land cover. The adjusting
methods of vigilance parameter are summarized. An automatic adjusting algorithm is proposed. The simulation results show
that the automatic adjustment algorithm can increase the efficiency of selecting the optimum parameter value. The
convergence speed and classification accuracy can also be improved through the automatic adjusting algorithm. The Fuzzy
ARTMAP neural network with the automatic adjusting algorithm has shorter training time and higher classification accuracy
than maximum likelihood classifier and traditional Fuzzy ARTMAP. A relatively satisfied classification result can be
achieved by using Fuzzy ARTMAP in land cover classification.
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Fig.2 The flow chart of training algorithm of Fuzzy ARTMAP
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Tab.2 Value of bands and number of training set

5224
x5 TM4 T™3 T™2 LR
Ttk 18 63 93 300
BEE 155 149 139 300
HRAZE 70 69 71 300
P83 154 4 30 45 300
. 3%::5 ) 195 190 162 300
i 147 67 92 300
i 73 90 106 300
ERi 85 133 140 300
W 215 255 253 300

3 BBRRENESERENILR(%)

Tab.3 Producer’s accuracy of validation set

THMAERR ML 124 FAM SUER[12]FAM #&3X FAM
Tk 79.5 90.5 93.5 100
BHEE 80 92.5 95 100
ERE 78.5 86 91.5 97
p.3:1%% 86.5 95.5 95.5 99.5
Rk Fist 71.5 79 89 94.5
s 88.5 90 94.5 96
iy 84.5 83 88.5 94
BRM 86 86 90.5 100
B 85 97.5 97.5 100

£4 BEREEAFAHMEILR (%)

Table 4 User’s accuracy of validation set
T EmER ML fh4 FAM UMR([12]FAM A& X FAM

Kk 75.7 90.9 90.7 100
BHRE 71.3 92 95 99
HEHE 75.8 85.6 93.4 96
KX 96. 1 100 96.9 100
ok Fs 72.3 78.2 88.1 94
8] 92.1 98.4 100 100
HHy 71.1 75.8 84.6 95.4
FER# 85.1 82.3 87.8 96.6
E2x %20 94.4 195 100 100

®5 BAEREMEHA kappa REF0 B MBI LK
Tab.5 kappa and overall accuracy deduced by
confusion matrix

HESH ML ¥ f&48 FAM XR[12]FAM Z3C FAM
kappa 0.794 0.875 0.919 0.976
B E 0.817 0.889 0.928 0.979
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Tab.6 Training time

BlI:s
SeIT® Y grad i8]
BRURE 139.2
&5 FAM Pt 89.4
SRR 12] 48 th A B R FAM 45 91.5
ARSI BB FAM FI4% 58.7

5 &5 i

Fuzzy ARTMAP R4 2B S50 . 5 T H & .
SERBETERE, AT LB S KPR LIK
BN BIF M REER MASCTREHERR
B0 B VR 8 Bk T LR 4 T 4% 4 AIE R 8 P 2%
R R, M T AR T A Oy ot 5 T AR O DA 3k B 3
BER M, 3 6 Fuzzy ARTMAP B 45 0 $503 BE
Wi, AAREERIRE., TRGREN.GHFX
BT 821k ) Fuzzy ARTMAP #2 M & 5 5 K SR %
R4t Fuzzy ARTMAP [0 4% A LG 82 YN 5 i (6] 48 4,
SERBEAFRR

$ £ 3 #k ( References)

1 Cong$S, Zheng Y S, Wang Y W. The improvement and modeling
implementation of ART-2 neural network[J]. Computer Engineering
and Applications, 2002, 38(14) :25 ~27. [ A3 , B8, TR E.
ART2 HAMSHREREELHI]. HANITIEBSHA,
2002,38(14) ;25 ~27. ]

2 Han X Y, Liu R Y. Modification of learning algorithms of ART-2

1

—_

12

14

network [ J}. Journal of Data Acquisition & Processing, 1996,
11(4) :241 ~245. [#/h =, XIBE. ART2 MEHEEMBGET].
WBRE S ,1996,11(4) ;241 ~245. ]

Lin H, Wang Z G. The application of the ART network in the color
classification of maps [ J]. Journal of XiDian University, 1994,
21(4) :419 ~425. [#k#, EE. ART MESBEY BHE Y
REFRLT]. BARETFRIAREER,1994,21(4) :419 ~425. ]

Pan X Z, Zeng Z Y. Some i

h 1, - 1 Il 11
gical p in data

processing for land resources inventory in the area of three gorges of
Yangtze river[ J]. Remote Sensing of Environment China, 1994,
9(3):209 ~214. [ERE BHE. KL= XFRBEER
WEEHILABAREEI]. FFRER, 1994, 9(3):209 ~214. ]
Zhou C H, Luo J C, Yang X M, et al. Remote sensing geography
Beijing: Science Press, 2001:
24 ~34,245 ~255. [ RR, BEAUR, B E. BERRH¥HE
BT [ M]. Jb50 Bl SR AL , 2001 .24 ~ 34,245 ~255. ]
Carpenter G A, Gjaja M N, Gopal S, et al. ART neural networks for

comprehension and analysis [ M ].

remote Sensing: vegetation classification from landsat TM and terrain
data[J]. IEEE Transactions on Geoscience and Remote Sencesing,
1997, 35(2) :308 ~325.

Liu Z J, Wang C Y, Yan H, et al. High resolution land cover image
classification and evaluation based on Fuzzy ARTMAP neural network
[J]. Journal of Image and Graphics, 2003, 8 (2):151 ~154. [ X}
EE,EKE,ER%. £F Fuzy ARTMAP AR M4 P E
AR EELSXRFEN(I]. FEERERZER(AR),
2003,8 (2):151 ~154. ]

Lin J, Bao G S, Jing R Z, et al. A study of FasART neuro-fuzzy
networks for supervised classification of remotely sensed images[J].
Journal of Image and Graphics, 2002, 7 (12) ;1263 ~1268. [ # &1,
HOLE, BFE TS FosARTEBNESMEATRREBRER S
RiWIE(T]. FPEERELER(ARK),2002, 7 (12):1263 ~
1268. ]

Chralampidis D, Kasparis T, Georgiopoulos M. Classification of noisy
signals using Fuzzy ARTMAP neural networks[ J]. IEEE Transactions
on Neural Networks, 2001, 12(5) : 1023 ~1036.

Carpenter G A, Grossberg S, Markuzon N, e al. Fuzzy ARTMAP: A

neural network hi re for i 1 supervised learning of

analog multidimensional maps [ J]. IEEE Transactions on Neural
Networks, 1992, 3(5) : 698 ~713.

Carpenter G A, Milenova B L, Noeske B W. Distributed ARTMAP:
a neural network for fast distributed supervised learning[J]. Neural
Networks, 1998, 11(5) : 793 ~813.

Li M, Yan C H, Liu G H. Fuzzy ARTMAP with adaptive vigilance
parameter for each cluster[ J]. Joumal of Image and Graphics, 1999,
4(5):377 ~382. [ BH, L XRAM. BERENRERR
BB ARTMAP M2 R4 [)). FERRKREBEMR(A K,
1999 .4 (5) :377 ~382. ]

Min H, Cheng L. Neural network model for classification of aerial
photograph [ A ]. In: Proceedings of the 21th Chinese Control
Conference[ C], Qin H S. eds,
Press, 2002:452 ~456. [ %, B&. AFHAZEAHSLHWHE
REHB(A]. .52 BHREEMSIGEXEIC], BhiR
% UM TR R, 2002.:452 ~456. ]

Foody G M. Status of land cover classification accuracy assessment
[J]. Remote Sensing of Environment, 2002,80(1) : 185 ~201.

HangZhou:; Zhejiang University



B 8% :Fuzzy ARTMAPHEZMEETHBESXPHMARR

Kt
o s

e

(a) HAEABRRY K (b) EXMRESALZR (¢) HRFAMAK S ELEX

| Esds

FE N E
i _FS-
(d) <& [12] AFAMRA% (e) AXA#EHFAMAL
HikoruER Hka AR

Bl AfHEsRER

Fig.1 The classification result of different algorithm



