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Generalized Model for Remotely Sensed Data Pixel-level
Fusion and its Implementation Technology

YANG Jing-hui,ZHANG Ji-xian, LI Hai-tao
(Institute of Photogrammetry and Remote Sensing ,Chinese Academy of Surveying and Mapping , Betjing 100039 )

Abstract The generalized model characterizing most remotely sensed data pixel-level fusion techniques is very important
for theory analysis and application. According to the imaging mechanism and the ideal pan-sharpening results of multi-
spectral image,a generalized model for remote sensing data fusion is presented,which can clearly describe the mathematical
relationship among original multi- spectral image,the spatial details extracted from high-resolution panchromatic image , and
the adopted fusion strategy. Also three types of fusion algorithm are translated into the generalized model using mathematical
expression. The implementation technology based on the generalized model is developed,which only calculates the variables
affecting the fusion results instead of all variables. Then these calculation methods of the two key variables are listed for most
common pixel-level fusion algorithms. Compared to other models, the generalized model is comprehensive and
adaptive. Analyzing implementation steps and comparing with the regular fusion results, the implementation technology which
can be applied to most fusion algorithms can reduce computation complexity and save calculation time, which is helpful to
promote application of remote sensing data fusion.
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Tab.1 Spectral range of optical panchromatic and multi-spectral bands ( VNIR)
Lt 1% Z 6% I B
S R i
(pm) XS1(pm) XS2(jpm) XS3(pum) XS4 (jm)
SPOT 5 0.48 ~0.71 0.5~0.59 0.61 ~0.68 0.79 ~0. 89
SPOT 4 0.50 ~0.73 0.50 ~0.59 0.61 ~0.68 0.79 ~0. 89
ETM + 0.52 ~0.90 0.45 ~0.515 0.525 ~0. 605 0.630 ~0. 690 0.750 ~0.9
ASTER 0.52 ~0.60 0.63 ~0.69 0.76 ~0. 86
IRS-P6 0.52 ~0.59 0.62 ~0.68 0.77 ~0. 86
IKONOS-2 0.525 8 ~0.928 5 0.444 7 ~0.516 0.506 4 ~0.595 0.6319~0.697 7 0.757 3 ~0.8527
OrbView-3 0.45 ~0.90 0.45 ~0.52 0.52 ~0.60 0. 625 ~695 0.76 ~0.90
QuickBird 0.45~0.90 0.45 ~0.52 0.52 ~0.60 0.63 ~0.69 0.76 ~0.90
EROS-A 0.5~0.9
FormoSat-2 0.52 ~0.82 0.45 ~0.52 0.52 ~0.60 0.63 ~0.69 0.76 ~0.9
IRS-P5 0.5~0.85
ALOS 0.52 ~0.77 0.45 ~0.50 0.52 ~0. 60 0.61 ~0.69 0.76 ~0. 89
KompSat-2 0.5~0.71 0.45 ~0.52 0.52 ~0.60 0.63 ~0.69 0.769 ~0.90
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Fig. 2 Respective GIFOV of high-resolution panchromatic and low- resolution multispectral bands
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