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Fusion of Thermal Infrared and Multispectral Remote Sensing Images
via Neural Network Regression

YAO Wei, HAN Min
(School of Electronic and Information Engineering, Dalian University of Technology, Dalian 116023 )

Abstract The paper summarizes three modes for the use of neural network regression to fuse remote sensing images, while
proposing a new pansharpening method, based on neural network regression, to fuse thermal infrared( TIR) image and the
panchromatic( Pan) image, which can hardly be done using traditional image fusion techniques. Extreme learning machine
algorithm is applied to obtain the regression relationship between remote sensing data, in a rapid and efficient manner,
while the pansharpening for TIR focus on the internal physical relations of pixel values recorded as an image, and aiming at
a real improvement of the TIR data quality rather than a visual enhancement. TIR data synthesized by this new image fusion
method is qualified to be used in physical models. This provides convenience for quantitative remote sensing applications.
Experiments on ETM + images prove the effectiveness of this approach which achieves fairly accurate results, while direct
fusing mode achieves dissatisfactory results.

Keywords remote sensing, image fusion, Pansharpening, regression, ELM

v il 2 IR 5 R AT 28 A AL R, AT A @Jﬁiijj/ﬁﬁa
ﬂ%ﬂ@,nm,uljsﬂﬁﬁa‘ﬂﬁTﬁ@Xﬂ‘%E‘JEE"J o X
AR 65 AN T A % i 0 B 3 R 15 B0 2 AT 25
Boim &, WAKON(E BRLS 2Rk A 2R B DA B Bl 5 J7 15 B8, BRON B8 RS R

0 5

[

B2 HE . B ZRH 805 0 (2006BAB14B05 ) ;5 [# 42 s FE Rl 55 & 114l (973 ) T H (2006CB403405) ; [H K H Sk Bl 22 3L & 1 H
(60674073 )

%8 B #8:2009-05-19 ; 2% [E B #1 :2009-09-11

F—EEE NP H(1983— ) B By RE I TR IS 5 H TR L e . AR5 D5 1) R R E R AL B,

E-mail : modestyao@ mail. dlut. edu. cn



5 8 1]

B AR IRAAN S £ 0l R S R I B 2 T 2 (] U s R AT AT 1279

@ik (Pansharpening) J5 ik J& — S B e 12
18 R R Rl & 7 5, e B T IR 2 i B
RS 20Tk B B R EL A A e a
8 23 18] 7 B M 2200 3 R w6 o B R 4L
e, LB 206 BRI =5 6] 73 B R i .
W7k, WA W, — RO AL IHS (S22 L &
JE LRI ) A2 e, PCA (F IR 73 50 1) Tk A K GS
( Gram-Schmidt) 77 ¥4 55 A 2 5 UL 757 3675 N 19 A 5
PROTIE 59 — R T 4 5 M AR /N U A e 1Y
Lo PRSI

Wald * 45 1, 328 J P % i 4 LA 4 5 328 Jek 11 1%
A4 5 Bt D LB T ) S S DU o LR ) S B
BT oRsE 697 o %k T R R 23 26 25 1, &
Rl ) G 7 1 IR T O OR3GO (0 2
9 ) 394 ik R S BHLAR Y B 2R H 5 6 T R R S L
FIFALL AP AR A 18 5im D000 2050 2% 1 IR 8010 1 2 B2 (H
PRI B S, R 45 R R T RE 4
LR MR RER . T R E M Z PR
Prig @8 TT ik, I 2 3 5 I8 Rl A R P58 3L
AR T 22 PRG0N ) 1 B S, Tk L e U
JO7 FH B85 R 5 93— 7 1T, 1 — S8 52 0, P A i T a2 /R
0t 3 S A DXIROK AT PR BRAE PR R v 5 3 il
LA S A L Hb i S ] 15 R Bl 1 B 2 Al
T 220 Y 3 B B SR, BUAT Y e R (AT 1R
BITE, ZBOEX 260 AR D47 A0 21, & DL R ] T
AL A B PR B Rl S DT . B R X S ) R, D
ETM + & G AR K0 H o 0, 483 1 5 B Ja P 14 il
BIEE AR RS, LB T 42 i AR AL O 3 SR B
St ) LA A [8] fal A A58 5, O 4t — o SR 2L A T
BT 2 BRIk,

1 77 ik

ELAL (TIR) B85 2061 (MS) BHR B9 i AR I
b NI o= d S Tk QU O R A WD o B4 W NN
ZLAI i B M AR B ) R FHOG R 5 56 B2 15 18, AL A1 ]
BN AL T M A B I B IR S R S 1 A O 06 R
FE o PSR B S R BB S ™ A L (EL % TR
I A B S 7 — A 25 R B8 X 9 L P /] A
A ICH R, MR B B R AR S /Nl Ak A B 4R
St f 22 h MW 9 LA Ay B BT R E
b, P20 A5 B 22 18], a6 SR AT 3 B0 A N TE A O
Mo R A 22 0 45 7 3k ok R s AT 1T, R 42

B 0y B ) S A SR B AT 2 AT R Tk TR T A
SRBEA P (810775 3k 45 21 9 2 4 5 ] 69 #H OC O6 & i
AE 52 BT 2003 A5 I IR Ah R B Rl 45 o

P15 T8 [ 09053k R 7 R PR AR il 3 ok
S B ANELL AN AR o3 FE R 3G i A 3 R 2, b T
PR TR P Be i SR R, /i Sk AUR T REA T AR
TR A R B (25 8] 0 B R ) AE A [ 35 BE AT 45 18]
A3 o T BT s BYIX 3 bl 5 A 500 i)

(S EE R IR EAY 3 Al i gLk
LT MG R B 1815 5 &, 52 BN 22 0 1% [T 44 R
LA R B R 5

B2l o B Ak 7 vk X 22Ok i 1R AT
S5 IE A A 22 9 28540 55 B [T 0 56 R 45 31 o o
K5 A i BE R — B IR A AR

B3 A IR 2 ) 4 i S 4 (0 IRLR B
55 IAET A PG ECHE 8] A9 101 095G 2R, o S B FA 214
KGR r s,

; TIR

1
MS
HE

2

F1 AL Ah R A B 3 Rl
Fig.1 Three modes for the fusion of TIR image
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Fig.2  Single-hidden-layer feedforward neural networks
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Fig.3 TIR image of objective region
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