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LMBP algorithm of remote sensing image classification
improved by kernel functions

Xu Qian, He Jiannong

(Dept. of Mathematics, Mathematics and Computer Science Institute, Fuzhou University, Fuzhou 350002 China)

Abstract: This paper improves the traditional LMBP algorithm of remote sensing image classification by extending input
vectors which have been changed from low dimension to high dimension with kernel function for full utilization of the first
and second derivatives information of error function. Simultaneously, combined with the traditional advantages of the LMBP
algorithm, it can accelerate the convergence of network training. The simulation results show that the improved method can
be more effective in remote sensing image classification because it needs less iteration for network training and achieves
higher classification accuracy.
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Fig.1 The improved BP network

2.2 WHBEEHRR

Be( xy, xy, oo, x,) NIEIRHTA TR, f(x)
—ARLRNEREL, (f1, fo, oo, f)) YT TRJE YR A L
Ly >mo f(x) ks 2 F07 X5 A SRS
(19 BRI K Ay 22 200 A% R SR R ST A i 2% PR 019 22 8 R
BRI eR R L SRR 2

PR 1
_ (x(u,v) ~x(u,w) + 1)’
filuh) = xts (1)
1 R %k 2
» I 13x(u,v) =2x(u,w) |
A, = p( 1 000 )

(2)

H,u(u=1,2,--,40 000) £/ 1573 K EZR T
200 X200/ MEEA S v, w(v =1,2,3;w =, ,3) &
INF 3 S R AE R b R0 L 3 ) 3R 7R T A A% eR LD
J I ) B4R, P RE S ) LMBPN 4525 25 44 41 [4]
1 R
2.3 WHEEHTH

30 10 7 S S B B B 5 1 BB
MRAEAE ARG 12 FH R 28 78 B 34T F o7 2T 5 20 2 Bir Bt
SR 22 T G5 R0 e oy R UG AT 0326

B A SE PP IR AN

D) Bs WAL B AT REA B9 B e Bk
F A PRI E BRI T, S A & 0 i R
3 YEFE AR, Sl AR R AR BIREAEE

)Y s EECS AR AT,
AR s = (1) AR R 1 A (2) iA% R %8 2
X IEAEAS L S S AT T

3)BIEEMLS  J newff sEL, A4 N

net = newff ( minmax (G), [ S1 S2], {'logsig’,

'purelin’} , "trainlm’,’learngdm’, 'mse’) ,



2208 FEEREIEAW www. ¢jig. cn

Horbr, 280 minmax (G ) iy HUSHi A ] £ 1Y) e /)N
S B KA [, ST S2 43 1) hy o 25 000 248 1) o 1 i %K
Y R logsig A1 purelin 351 4 [ 55 J2 i i
P2 R, trainlm R I 25 s AR, B/ BB 2% ) BRECR:
FH I learngdm pREL, "'mse’ F7R 44 34 J5 15 224 hy I
KIIZRH bR, 83T pREL net. trainParam 5% & 0 4%
(I R BRI 22 B AR S S50, I i Rk AR
UECH 10 000, R 2 F8 R4 0.000 1,

423 il4: FH train(net, P, T) p#C

S)MzsfiE Hl sim(net, AR ) K% VI
gz )i, AR R 2 2% R ] A 2ead o
By RZIG T 1, 19 80 0 28451 .

6 ) B o2l I BB FE B DL SR R

AT D, AR SR B i RS £ 3 AN
B e 2 fs

51 BB

o5 2 BBt 553 e

"""" 1
1

N T R BTl F
D EE | | meee [ ) 2
Co| p T o
- S 5
: ! : i : ?ﬁ\‘ :
C ] o |0 |
: o EREYR oo !
o vRE : L '
S I e l T

| ek : |
o AEn o R R

| T V| SRR %

: AR i

- Lo R R
i l b l Vo =L
: ! : : 1 2,4,’ 1
! Hrla] = : %
i Ly 2 I e
iz CE o S P
L ! L-----

K2 BlERsSi a3 A pr B
Fig.2 Three stages of the improved method
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Tab.1 The average test results of five experiments
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