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NULTISPECTRAL I_GING SCIENCE_:MOI_KINGGA_P

.GEOLOGYTEAH

LtING TERHRESEARCHRECOl'g4EHDATIONS,.I:

o [ABORATORY.;RESEARCH
,:::,HEWHETHODSOFFIELD$AHPLIRG

:. THEORETICALHOOEL$OF HICROSCALESPECTRAL'HIX|NG
. : . . • -..

o UIILITY. OF.[HPROVEDSPATIALRESOLUTION

. HULTISTAGE:_FiELoEXPERIHENTATIONEHPLOYINGPURTABLESPECTROMETERSiA|RBORNE

ScANNERS-,AHOORBITALIHAGINGINSTRUHENTS(HACIIOSCALE.HIXING}

0 UTILITY OF IHPROVED5PECTRALRESOLUTION

•_ - DEFINE SPECTRALTHRESHOLDFORTHE IDENTIFICATIONOF SPECIFIC H|NERALSPECIES

THROUGHHIGHRESOLUTION_SURVEYS.OFSELECTEDTEST_S]TES

o UTILITY OF IHPROVEDRADIOHETRICSENSITIVITY

- CONOUCTHULTISPECTRALsuRvEYSOF SELECTEDTEST S'[TESMITH VARIABLESIGNAL

OUANTIZATION(8-12 BIT)

o GEOBOTANICALREHOTESENSINGRESEARCH

- SEPARATIONOF GEOLOGICALANDBOTANICALSPECTRALSIGNATURESIN INDIVIDUAL PICTURE

ELEHENTS

- EXPERIHENTAL.LABSTUDIESOF GEOBOTANICALCORRELATIONSTHAT HOREFULLYSIHULATE

NATURALCONDITIONS

- TEST SITE STUDIESDESIGNEDTO TESTSPECIFICGEOBDTANICALHYPOTHESES



HULTiSPECTRALIHAGINGSCIENCEWORKINGGROUP

GEOLOGYTEAH

OESIREUIHEASUREHENTCApABILITIESOFTHE NEXTGENERATION,OF,ORBITALIHAGINGSENSORS. i i i i i i i i i [_ i _ ,_ ,,,o .......

............... --- ............. SPECTRALREGION..--_---.--.oo--.-. ...... . ....
(gAVELENGTH,HICROHETERS)

0.4,! ,0 ._.0-2 o0 2°0.2,5

SPECTRAL O.05um O.05um O.OZum O,_Um
RESOLUTION (selected O.Olumbands)

SPATIAL 30m 30m 30m 30m
RESOLUTION

RADIOHETRIC - .......... ' ...... 1% of.the.Incoming $t9nal 7.... ............ NEDT-O.ZK
SENSITIVITY at 300K

RADIOHETRIC ' ..... - ............ RELATIVE........... ,-, .... . ...... ABSOLUTE
.CALIBRATION



MUL,TI SPEC,TRALIi _Gi _G; SC] [NCE ,WORKI _. I!.,GROUP

GEOLOGY.TEAR

NEAR;TERM:RECOV_41ENOATiONS:CONCERNINGFUTUREORBITALIMAGiNGI;:CApAB!LITIE$:'

EXPERiMENTALOBJECTIVES
J . r

o EVALUATEITHECOMBINEDUTILITYOF NARROWBAND:MULT[SPECTRALIMAGINGINBOTH THE

VISlBLE.ANDiNFRAREDFOR LITHOLOGIC!DENTIFIC,A_iON.OF.GEOLOGICMATERIAL$

o [VALUATETHE:COMBINEDUTILITY OF MULTISPECTRALIMAGING::iN/THEVISIBLEAND.INFR_EOI'

FORLITHOLOGICMAPPINGONA GLOBALBASIS
M

GROUND RULES ... :.:,

O RECOMMENDATIONSARE FIRMLYBASED ON PAST RESEARCHRESULTS

o RECOMMENDATIONSFOCUS ON DESIREDRESOLUTIONAND SENSITIVITY,NOT ON SPECIFIC

MEASUREMENTBANDS

o RECOMMENDATIONSSPECIFYGENERICMEASUREMENTCAPABILITIESDESIRED IN DIFFERENT

SPECTRALREGIONS,AND DO NOT REPRESENTA PROPOSALFOR A MONOLITHICSENSOR

o TEAM DID NOT CONSIDERTECHNICALDESIGN CHALLENGESOR ASSOCIATEDDATA REDUCTION

PROBLEMS



HULT]spECTRA[,ZHAG[NG_SC[I_NCE?•MORK|NG_.GROUP

GEOLOGYTEAH-

CURREN_TLITHOLOG],CHAPP]NG:.,CAPABIL|T[ES'

0 DISCR]H|NAT[ONOF IRONOXIDESBASEDONREFLECTANCEVARIAT[ONSI]N THEV|SIBLE

• A_ NEAR]NFRARED(0.5-1,0 H[CROHETERHAVELENGTHREGION)

o DISCRIH]NATIONOFCLAYHINERAL$BASEDONREFLECTANCEVARIATIONS]N._THE

SHORTNAVE.'INFRARED(Z.O-Z.5H]CROHETER.REGION)

0 DISCRININAT]ONOF QUARTZ-BEARINGROCKSBASEDOHEHISSIVITT VARIAT[ONSIN

THETHERHAL%NFRAREO(8-12 H]CROHETERREG]ON)

o EXPER]HENTALDETECTION• OF GEOBOTANICAtSTRE$$BASEDON'REFEECTANCEVARIATIONSIN THE

VISIDLE ANDREFLECTEDINFRARED(O.5-Z.O H[CROHETERREG]ON)



CURRENT LITHOLOGIC.HAPP!|NG:.:CAP_.II_I|TIES •

V,lS,!BIE:NEARI.,IR.,.,(O,:S.Tl...__:HICROMETERS).

IRON!QXIDESI _.HEHATITECFEzO3]

GOETHXTE_EFE.O.(oe)]

ISHORTgAVE.::IRII(21:O_2,5:HICROHETERS)

cLA¥IMjNERAL$1 NONTHORILLONiTE[AL2$t4IOIo.(_)2;elNH20] '

KAOUNITECAL_st_old(OeIe]'
ALUNtTE[KAL3,_(SO4)_:(DH)6]•

i_ JAROS[TE[K FE3:(SO4)2.(OH)6]: .

:T.ERMALle (8-12mCROmTERS}

SEDI_NTAR¥ ROCKS SILICATE VS. NON-SILICATEROCKS

[SANDSTONES] [CARBONATES]

[SILTSTONES]

[SHALES]

IGNEOUSROCKS OCCURRENCEANDRELATIVEPROPORTIONSOF ,_

QUARTZ[SIO4]



.I_JLTISPECTRAL_.|I-tAGING.$C|ENC_IWORKINGGROUP
• ,. . . .. ,,

GEOLOGYTEAM

WORKSHOPOUTCOMEI
',t" • ....., '_ "

o._;TSq;;_j,tARy..OF_.THE.CURRENTSTATE,OF,THE-ART

o. RECOMMENDATIONSCONCERNINGNEAR-TERME){PERI_!ENTALIMAGINGCAPABILITIESFROM:IORB!T,

C)

0 LONGERTERNRESEARCH.RE_JIREDFOR.THE.IIDEVELOPMENT,.OF,ADVANCED-.SENSORS

OuRI NG.THE:.lggO' S



MORK_OPIOH_THEUSEOF FUTUREHULTISPECTRAL[HAG[NG!CAPAB[L[TIESFOR L!THOLOG[C.iHApp_NG"
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