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A Fusion Prediction Model for Spatial Target Based on
Remote Sensing Data

HAN Bo?, KANG Lishan', CHEN Yuping®, SONG Huazhu®
(1. School of Computer, Wuhan University, Wuhan 430072; 2. Center for Information Science and Technology, Temple University, Philadelphia 19122;
3. School of Computer Science and Technology, Wuhan University of Technology, Wuhan 430070)

Abstract This paper proposes a fusion approach, which combines radius-basis-function artificial neural network model learning from global data
with spatial interpolation model sampling from local data. The integration model minimizes the mean squared prediction errors by optimizing weights
of their outputs and correcting the errors. It evaluates the fusion approach by cross-year-validation based on multi-angle imaging spectra radiometer
(MISR) collected from January 2002 to December 2003 over 26 local regions in the continental US. It is noticed that fusion model can significantly

reduce prediction error on land and desert.
Key words Spatial target prediction; Fusion model prediction; Global model prediction; Local prediction model; Aerosol optical thickness

1
1999 12 (NASA) 2
Terra (Multi-angle
Imaging Spectro Radiometer MISR) MISR
[
(Aerosol Optical Thickness) 2.1 GRBF
21 3 (RBF ANN)
D={t;}(i=1,...,.N, 1 ti (Xi,Y5)
Yi Xi=[Xi1,Xi, -+ Xim]
M ) GRBF M
M'(M'<M)
M (Radius Basis Function
31 Unit)
<center;, width >(j=1,...,M)
center; M width;
Xi
[4]
M M 7(><;ceme;])2
RBEF GRBF(XJ:JZIJW”.G)J.(Xi)=;Wije 2wy @
(1972—)
MISR

2006-02-28 E-mail bhmailinfo@163.com
— 35—



2.2 LIDSI

D L
j
b; N;
LIDSI;
(Overfitting)
1 j {(lat;, lon;, Y;),
i=1,..K}
AOT (lat, lon) AOT
K Y p
LIDSI, = M 2
PRI
d; (latj,lon;) ~ (lat,lon) p
p p=0
p =0
2.3 OPWM
OPWM
1) 1
(2)
OPWM; (X;) = Fusion;(X;) + Error;(X;) (3)
Fusion; (X;) = o, GRBF(X;) + (1—ot;)LIDSI,(X;)
Qj
j
Nl
MSE; = Z[Yi —(o;GRBF(X;) + (1—ocj)LIDSIj(Xi))]2
i=1
Nl
_zl(vi ~LIDSI j(X}))- (GRBF (X;) — LIDSI j (X{))
a; =1=
: ’; (GRBF(X;) - LIDSI j(X;))?
i=1
(Xj [0, 1]
Qj 1
OLJ' 0
Errori(Xi)
Error;(X;) = OPWM;(X;) - Fusion (X;)
3
[3]
3.1
2002 —2003 MISR
3 MI1B2E
MIRCCM MIASAE 26
1 M=73 ( 1)

48°
(]
]
[ | = | .
42° 0"
| |
™ i L
36° | | 5
‘ z B ]
30° ]
24°
120° 105° 90° 750
1 26
1
36 ©
1~36
4 )
37
38~46 9
47~55 9
56~64 9
65~73 9
3.2
73
2
3
MSE
19% 16%
23 MSE
1 2003 2002 0.008 4 0.009 6 0.007 8
2 2002 2003 0.008 4 0.006 5 0.0058
0.008 4 0.008 1 0.006 8
2 1
4
2 3 3
/
/
0.01 o [ j—
||
0.008 T
0.006 [
MSE
0.004
0.002 |
0
1 2 3 4
23
39




