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A Novel Method for Increasing the Spatial Resolution of
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Abstract

Different methods have been proposed to increase the image spatial resolution by mixed pixels
decomposition. These methods can be divided into two groups. Some research have been attempted to obtain
percentages of sub pixels and the other try to obtain their locations. These methods and their problems will
be examined in this study. Common methods are reviewed with more emphasis. Finally, a new method for
increasing the spatial resolution will be proposed to resolve some deficiencies of existing methods. Especially
this method, instantly takes percentages and locations of mixed pixels end members without no use of
additional information. This method applies a proper lookup table, which is derived from ian input image.
By defining a similarity metric function, we obtain a similar pixel for every input pixel. These similar pixels
have equal sub pixel structures; hence, an input pixel will be decomposed to a proper set of sub pixels. In the
high quality images, these sub pixels usually, belong to pure classes. This proposed method is examined on
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four sets of artificial and real data. First we degrade these data sets by averaging filtering, and then we
restore degraded data, using this method and two other methods. One of these methods is a hard
classification and the other is a combination of fuzzy c-means and direct method to obtain percentages and
locations of sub pixels respectively. We obtain percent of correction classification and KAPPA criterions for
these methods. Simulation results on artificial, real data show a good sub pixels decomposition performance
of proposed method relative to those of other comparable methods. By particular, this method shows at least
7% of improvement in artificial and 2% in real data relative to other methods.

Keywords: spatial resolution, change the image scale, lookup table, subpixel decomposition
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data. ¢, d: restoration of destroyed data using FCM+DIRECT
and proposed methods respectively)

ol liso slaghy ) (guvaliab gu s duw o :(1- Jgu)
aib go Jolds Sl olelb! ol p SlK6 cdo

(Table-1): Comparison of different magnification methods for
two classes of synthetic data

conaib | FCM+ 7))

cs | DIRECT | ...,
PCC 0.98 0.98 0.99
KAPPA 0.96 0.96 0.98
PCCmix 0.77 0.76 0.90
KAPPAmix 0.62 0.61 0.90

o381 alizeo gla gy (usuadinb gu LS duw o (Y= Jgur)
add Lo Jols ‘;».'»L» Olelbl gl g S0 cdo

(Table-2): Comparison of different magnification methods for
four classes of synthetic data

kel FCM+ o09)

e DIRECT wolyriny
PCC 0.95 0.92 0.97
KAPPA 0.93 0.88 0.95
PCCmix 0.77 0.67 0.85
KAPPAmix 0.71 0.58 0.80
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(Table-3): Evaluation table of hard classification error for
mixed pixels estimation (four classes)

C1 C2 C3 C4 Cono
Cl 2700 319 515 0 76%
C2 372 2218 181 0 80%
C3 576 279 3726 218 77%
C4 0 0 250 870 77%
el | 74% 78% 79% 79%
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(Table-4): Evaluation table of proposed method error for
mixed pixels estimation (four classes)

C1 C2 C3 C4 oo
Cl 3216 90 228 0 90%
C2 166 2505 100 0 90%
C3 532 225 3865 177 80%
C4 0 0 333 787 70%
el 82% 88% 85% 81%
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Figure -3): Comparison of different magnification methods
outputs (a: reference data. b: hard classification of destroyed
data. ¢, d: restoration of destroyed data using FCM+DIRECT

and proposed methods respectively)
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(Figure-4): Comparison of different magnification methods
outputs (a: reference data. b: hard classification of destroyed
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(Table-5): Comparison of group one classification results using
hard classification and proposed method

o Olellbl | Conn gumaind | soloiiny by,
PCC 0.73 0.77 0.79
KAPPA 0.66 0.71 0.73
PCCmix 0.56 0.35 0.63
KAPPAmix 0.58 0.28 0.55
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(Figure-6): Comparison of different classification of
group two with ground reference (a: ground reference data. b:

reference classification. c: hard classification of destroyed data.
d: restored data using proposed method.)
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(Table-5): Comparison of group two classification results using
hard classification and proposed method
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PCC 0.65 0.71 0.72
KAPPA 0.50 0.60 0.61
PCCmix 0.62 0.51 0.54
KAPPAmix 048 036 0.40
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(Figure-5): Data of south taipkano, Indiana. Consist of
12 bands, each band contain 220*140 pixels of nine classes (a:
ground reference data. b: reference classification. c: hard
classification of destroyed data. d: restored data using
proposed method.)
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