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1. INTRODUCTION

There iaauaerneed forinmaain g-derewhtimh~
Obaem&m(Bo)opticdinsmune ntadon Higher apeural resolution will be adieved by
tki@Uiuca “onof spaceborne imaging qectmmetem Higher apatial xesolutiom of 1-3 m
wiUbeacMevedaiso, butattbeexptnae ofaenaorredeAgn, bi@rcommunicationa
~ldghdata ~v-,dtimfm,tititiofhkh~bm
large volume a-handing bottknccka.

z HYPERSPATIAL IMAGE MERGING

Anmiwmment may be dedgned so aa to provide higher spatial resolution
information through combining more than one “look” of a acme at diffaent wavelengths.
Tbeae multiple “lo&a” have subpixel offaeta from each other. The composite image haa a
ti~r_-, d-ati@-~olutiatiti -S~fi
adquate. With dm inqpa combined from d.iffaent wavelengtha, the composite image
mpmaems what would be been meaaured by a high-resolution “paeud*pancbromatic
w“.~ti-(lwl)Mm-rn-*~ti~a*
md@ectml La@at-5TMdata toverifythia concept.

Figure 1 shows aproceaaby which spatially offact multiapeclral imagea (“looId’)
Wnbecomwtoincmase spatial resolution. Combining tbe single-baad images from a
mddqectd aenaor kxeaaea the munber of samples, but the aamplea are taken from
di.thmt parta Oftb apectmn. Consequently, the first step ia radio?neln”cmatching, m
ti~ti~btiti~ tititi~-bd ti~mmtiaov=l~
m@~m~titirnam_ bd. ~ti~~ofu@g*
d~mtih~tof-acme~~,tik-titi
intedeaving. The thitd step ia geometric rectification,wherethe compositeimageia
msampledonto aunibangrid.

Figure 1 Hypem@al Image Merging Roceaa
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3. HYPERSPATIAL IMAGING SPECI’ROMETER CONCEPT

It is &Arable to also introduce a differing subpixel shift between each aingls-band
image m ths along-scan diredion (Orthogonal to the @ng dispersion). As ths shift
betweea bandoemtrdn the along-scan direction is not programmable by readout (only by
dtmrk), tikm~tornti= ar-topmtie
m~ofim. _~h-mmtitit tiFi~A~@d&*_s
a diHemt relative subpixel image shift for each band (color) along the length of the alit.
m*~dh~of**tk timhRpk, ti*ti&~ofdmg-*t
diaplmrnent * tk optical axis being pmporrional to the wavelength of observation.
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4. HYPERSPATIAL RESOLUTION OF AN IMAGING SPECTROM=ER

~~~ofatia~g~m-ti-= by~o-mti~-
Ml# andtbe aliaaing frequency. The spatial frequency at which the first reflected branch
of the MTF (caused by sampling the image) is one-half of the fundamental branch (true
speclmm centered about zeQis called the aliasingjhquency**.A convenient definition is
to *t * spatial resolution to be the inverse of the aliaaing frequency.

htim W~M&ufisofti ~*@ Ao-tiK~2, al$~ti
Wti-~B*&bm ~e-@&K~3Aowsti tititi~*m _
hti~-_m*680 wmastidme. Ktimor Wiw~ti S~m
shown in Figure 3 there would be diflkrent subpixel displacements between all fifteen
eusqti~dtifidmti ttigwemcm~soti~
6fteem single-band images were evenly offset k each other by subpixel amounts in both
h along-aean and across-scan directions****.PmceSsing these images -@ b
flmtikK~l~ titi~l~gdgdti wwUkaveti=-
ut@MI@ and the diasing iiequency increased by a factor of about~15 (ss shown in the
figure), since the sampling dtmsity has incleased by this amount m both spatial directions.

A~~~Wh~-to_ti~@-bti=toti-n
-bmdpseudo—pancbmau “c~(bwSa~~ebK~3).~Atof-
qnwaticms is a better MTFwitb abigber aliasing ~ue~, -g a sid~ ~
inapatislmsolution andimagequality. m inmaaeinspatial redutionial imitedbythe
shape of M’IF, andtbe SNR achieved. Combining N muldspemal images evenly ofhet in
both spatial direuions will yield an increase in resolution of about I/N.

●mMIFudmOrcntintlm dang—wmuxlam!=+=l~.m~ MTFisaflmdiIm
ofdll$ckmctor8izc,0plk8ildsw@ll13r8rc.
●*~_m~~~p~~t~~ M~mavq,p*r&mbfiw
dalnmtdbrmchforspati8lfmqllencic8abOvcttlcdi8sing*my.
●** ~ ~d~mtiiswg~-,~btil~b~kb
lowtbklimiL
•***~~~~e~~ @&e~@#rntiqec@OmSO tidpiXCldi8pl WCllEdiB

tim$laqpmldktion willrldbcunifonn.
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5. USINQ AVIRIS OATA TO INVESTIGATE THE COSTS AND BENWITS
OF A HYPERSPATIAL IMAGING SPECTROMETER DESIGN

T~to&termine tbe corxiitiona underwhich@pempatial image merging should
b-dh~stibp~ofmmtiti~-gd-g,
aholddalsobecmductd ‘IMawill yield information abouthowthe improvement in spatial
=--~ -koftimm~tie-of ti~of~ldon
knowkdge, and toknmce of the hyperapatial image merging process to different band
wavelen@s.

& 00N0LUSIONS AND RECOMMENDATIONS

'I&deaignconceptpresentedinthispaperusesthehypmp@d properkofan
imaging~to achieve hyperapatial resolution. The bmefita include better image
apatialqaalityvia abctterMTF.l%cnext stage carmsta“ ofusingairbomc muMpectd
imagery totestthedesign concept forhighapatialreaolution apadmmeimaging
~,d@=ti H@~oftiti~ A_S=s+dtitob
atudieadlle toitawidespe@raI range andthecontiguous natumofits spectmlbanlk
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