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! Spectral Unmixing

2 Spectral Mixture Analysis
% Abundance map

* Endmembers
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® Short wave infrared 2 (SWIR2)
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! Stable Zone Unmixing (SZU)
2 Sigular Value Decomposition (SVD)
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! Auto short wave infrared (AutoSWIR)
2 InStability Index (ISI)


http://dx.doi.org/10.29252/jgit.6.3.101
http://jgit.kntu.ac.ir/article-1-619-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-21 ]

[ DOI: 10.29252/jgit.6.3.101 ]

- 329Lad b (5 jlwl s> Sgugs ug> diugy Sl aib wilkil

Ul g (5 lac suol

sl 55 o5l
Gm&:.,_uj L Sl

p‘aﬁ} 6[..4:1 Afgome 6)ﬁTJ)f -\

shelo ol prgeal

NSRS HEN

S asys oLF asye

)bl sl a e Y
(1s1)

.

[£] SZU a5 o1 51 5 25k o) S

4S5 3,8 352y GGl (ul (bl pslas (YL Ak
9 5233 508 Hgdle (e laid 4 1) (Gl aials
a5 ola s 5l g dged a5 obsS @se 08 gole
2 a0y Loy (pda sleedgaze ] 5o
asdlas 0,5 ool wl cwlin oo IS jo wiylo
Zlo—ol e lizee sla o 5,055 Llad 5l ol
sk Dgliie sloodssy (o) (Sl ublineg 1Sl
Slg—o 3T 10 ol5gS zge 0,8 ygule 5l eolatul Jlis
e 0993 (ol el S Lol ail canlis ((Gose

ytsn alls slel ey Sy 413

SIS D)9 am Loy oSl 5l (6,503 09,5
WS (oo gl el pgas jl slagS @l Al sl
Sy Sl ) hmogi e Jol> degore oS
= Al glaclslass (p2eS b pgad JS b
LLE 5l sl 5l cdegomme oyl a5 il anils anly
0,3YL g asloosel Cwsa Srylad oy b
e Olyee 1y 09,5 ol slapm sl 5l s 1,5
Slaryo (oS i o (55l lly sla s,
S o i b 4SO L BgigSS (yae
e o Ll 3500 53 (o conlin 3be )k

I¥] s)ls Sl e o ieS usSns

v

-slacl Sicuwson gals glagy o1 -Y-Y
A

St Ly 4 Llie sl (b9, o S sl
S0 Ss A gae g L ST by ol ) el a Sl
S s Jeely 0gh (b oSS e G
095 S SLa M 1) (0 e 3 cezge 95
=5 MNF' g PCA' 5 e 5o Lol 095 o
OMas ol oy s el S |, alls slacl
odas o Lol iy g0 oy 51 Wb a0 il (Sl
ol a5 ol al glasl 4 Gav) Ly
S, (S 5d conle Ll ol

5 eolawl T o (03 4 a5 (5,500 Sgpdes ol
SESE G,08 0 axg5 b .ol ool 5 slacgosmo s

! Principal Component Analysis (PCA)
2 Minimum Noise Fraction (MNF)
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! Singular Values
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! Bahattacharyya

2 Jeffreys-Matusita (JM)

® Divergence

* Transformed Divergence

® Mutual Information

® Minimum misclassification canonical
analysis (MMCA)
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Abstract

Linear spectral mixture analysis (SMA) has been used extensively in remote sensing studies to estimate the sub
pixel composition of spectral mixtures. The mathematical solution of the mixing problem is to resolve a set of
linear equations using least squares approaches. The lack of ability to account for temporal and spatial
variability between and among endmembers has been acknowledged as a major shortcome of conventional
SMA approaches applying a linear mixture model using a set of fixed endmembers. Also, if endmembers are
highly correlated, the matrix will become non-orthogonal, the inversion will be unstable and the inverse or
estimated fractions will become highly sensitive to random errors (e.g., noise). In this paper, we present a new
band selection method that comprises a band prioritization and a band de-correlation. The band prioritization
will prioritizes all bands according to the reduced spectral variability of endmembers which will be used for
unmixing. Bands are then selected on the basis of their associated priorities. Since the band prioritization does
not consider as spectral correlation, a band de-correlation using the angles between bands are being applied to
de-correlate prioritized bands. It is shown that the proposed band selection method effectively eliminates a
great number of insignificant bands. Surprisingly, the experimental results on real and synthetic data sets show
that with a proper band selection less than 0.2 of the total number of bands can achieve comparable

performance using all bands.
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