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virommmtal problems andthestudyofthe‘l%einmasin gintereatfortheen
impact entheawimnme nt due to antropic aclivity produced an enhancement of remote
sensing appkabu . The Italian National Resemch Council (CNR) established a new
Iabomtq for airborne hyperspectml wm& b LARA PI’oX @bon@ioAea’cope’x
Rbrcbe Ambkmtali- Airborne Labomteryfor Envimnmen tal I&sear@, equipping its
airbmne labomtq, a CASA-212, mainly with the Daedalus AA5000 MIVIS
(Muk@c@wl Infrared and Visible Imaging Spectrometer) instrument. MIVIS’Schanoels
-~tidMmsm*b=ti*ofsktiw~fa
advam%d applicatbs of remote sensing data. MIVIScanmakesigni6cantcon-dons
tosolving probkma in many diverse areas such as geologic exploration, land use studies,
dwmlogy, agricultuml crop studies, energy loss analysis, pollution assessmen~
vukanology, fcmat tie manageznent and others. lEe broad spectral range and the many
disaete narrow channels of MIVIS provide a fme quantizatien of spectral information that
-K accmate definition of absorption features h a variety of materials, allowing the
extraction of chemical and physical inf~ “ of our environment. The availability of a
SUCb h~ imager, that will qx$ate tidy in the Meditemnean arcaattbe
-t fqmst=ts a uniqueopportunityfor those who are invokd m emimmkmtd
studies and land-management to collect systcxnaticdly largewic.aleand high spectrWspatial
resolution data of this part of the world. Nevertheless, MIVIS deployments will touch
other parts of the workl where a major interest from the international scientific
community is present.

MIVIS is a sensor with 4 spectmm~ that simultaneously sample and record
l~s~W.Ith@~mmK~tititisbtiM
Visible/Near-IR (20 channels h 0.43-0.83 ~), Near-IR (8 channels from 1.15-
1.55 pm), Mid-IR (64 channels from 1.985-2.479 pm), and ‘Ihennal-IR (10 ChUldS

from 8.21 -12.7 pm).

lheMIvIs technical Chmctem“ tics are (DaedalUsEnt., 1994):
- W built in refirencesourcesthermallycontrolledinthe range15’’Cbelowand45V

ti ambienttemperature
- Sptial registratwnofall spectralbandsdue to a commonjiekistop opticaldesign(2.0

mradIFOV)
- &vnpk rate(anguhrstep): I.& mmd
- Digitized Fuld of View (FOV):71.059°
-12 bits&taquantization
- Pixdper scan line:755
- Scanrotationalspeeds:25,16.7, 12.5,8.3 and 6.25 scanshec
- Cb~uter aideddhta qualitycheckfor all 102channelsin realtime
- IRennallycompensatedoptical-mechanicaldesign
- tirge &wnic range:12(XW maximumsceneterqperature
- Cbmputerinte@ced&ta recordingsystem VHScassettemedia(10.2Gbytescapacity)
- Built in aimrqll Positwn andAttitudeSystem(PAS)usinga GPSreceiver,a roWpitch

gym andajlux gatecompassjbraixrq/1heading.Real time aircmjl rollcomectwn
(f15’7

- Simpleoperatorintqfhce using a touchscreendhplay andmenusystem
- Built in system monitors:Moving WindbwDisplay on CRT,and oscilloscope
- Automaticbuilt in subsystemstesting
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‘he complete scanner system con$sk=ti~ptical sensor asseanbly
(Scan HezWSpeetmm@ and foureleaomcs temnnected by electrical cables.
‘he Scan Head/Spe@rometex component is mounted to have a clear opening through the
aircmftskin totheground below. Data fromthe sensors is amplified m the spectrometer
andpassedto theektromcs“ whemitisdigitiz@ combined wirhanciWrydataand
~~4-ti-kmtisb~ti_bG~-iw@
other auppting subsystesns. ‘he principle MMS subsystem components artx
Scan Head and Spectrometer, Moving Window hpky and Madtor, Digitizer, VLDS
(Veay Large Data Store) Tape R- and the ~WCIX Distributor.

‘lEree of the MIVIS subsystems contain embedded control computers that
=W~ mti.ti Opemtions for whii that subsystem is responsible. Commands

ormauonispassed between these three subsystems through alocal
cunmtmication network. System startup automatically idiatea a series of self tests to
ve@ that the system is ready for use.

‘lEe Scan Head cansists of the optical elements comprising the primary
collecting telescope, a rotating scan mimer, the motor-encoder assembly, two controlled
theamai ref~ and an Inva# steel and aluminum structure. lk scene energy
collected by the scan mimer is focused by a pamboloid and directed onto the IFOV
defiig apature. Energy prosing through the aperture is collimatd and reflected out of
theacanhead totbespwmmeW The two reference somces contained within the scan
Mm viewed Om per scan* revolution.

~S~_tiw~aqytimtiSaHdti~v*
it into 4 optical ports. Each port contains a diffraction grating, imaging lens detector
may and preamplifier electronics. Each spectrometer port uses optical materials, coatings
and &tectofs that are optimized for its specifii wavelength region of operation. Selectable
electronic gains and/or optical attenuations are implemented in the spectrometer to
maximize SNR for a wide range of input radiance levels. The output of the spectrome$a
is I@ eleetdd signals, -h ilom a different detector, representing, as already seen, a
segment of rhe spectrum between 0.43 and 12.7 pm.

The Moving Window Display (MWD) contains a CRT display monitor
assembly, a wave-fcmn monitoring oscilloscope, and a DC to AC power inverter. The
priacipal functkm of this unit is to provide a visuat real time image of the scene being
recoded to tbe operator. This function serves to assess weal coverage, monitor the system
integrity and provide an estimate of data quality. The MWD is capable of oprating in
either real time during the data collection or@ flight in data playback. Display
functions are cxnwrolledby touch screen menu selections fmm digitizer system
cumponmm

TIE principle Digitizer function is to provide 102 channels of analog to 12 bit
ti@tim-b, ftitik*@ti@ itm~. W~Shs~~@
tlMscan mirror rotation by signals from the optical encoder on the motcu. All Digitizer
funcdons are mpervkd by an embedded compute$ and control software. The Digitizer
contains the Touch Screen which is the prhwipd interface to the instrument.’he touch
screea and display menu concept makes the control and mmbring of a such complex
instrument relatively simple. Menus are presented on the screen to the operator,
identifying what action will occur when a designed area on the screen is touched

During nxording time the operator through the MWD monitor continuously
check the Dynamic Range status of each channel in the form of a matrix of lW numbers
(one for each *l). The *1 number will be illuminated when any of the above
~m-ge-~.

The MIVIS system recmds ail data for post flight production and analysis by
nwmMof an image processing system (MIDAS). The VLDS recorder is a digital magnelic
tape drive using helical scan technology and tape cassettes similar to the home VCR. It
enabka MMS to atom a large quantity of data (10.2 Gbytes pa cassette) at high speed.
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‘k MIDAS (MuMpec&d Interdve DataAnalysisSystem)system hasbeen
&vdopd to effidtdy ~analyzeandvisualize MMSdataand iswrittenfcr
=-~~~-num~ oIcoMpu=pWofmS. It has been designed for use on a

Vmkammathatsupportx-windowsyatemandtlle-m
Vildbtkm System (AVS) graphid programming environment. LARA project hosted
MIDAS sofhare on a UNIX Silicon Graphics SGI 4D/420VGXT based in -- a
town claw to Rome, m a -Iguration that is synthetically listed below:
- lhw 40 MHz CPUS
-128 Mbytes main memory
- Four1.1 GbytesIPIhigh-speedalsks
- llvo 1.2 Gbytes SCSIdisks
- VLVShelicalscancartridgetape system
- 7W08 mmExabytetapedrives (5 Gbytescapaa”tyeach)
-One8mm Exabytetapedrive (10 Gbytes_”ty)
- AY4inch cmtriiige tape drive (150 Mbytes capacity)
-- Mo&l XL-77(Wjilmrecor&r

m~-&&*r*wwm@w*mdlg*ktiw
of a flexiile thme+ne“ nsional dats structure that allows to rapidly move informadon
ti~~-mm~, w~tiitiykge-vdm wyb~
or intawdvely visualized (30 framedsec) without regard to memory limitations. This
allows a sensitive compression of times for ingestiom refcmnattm“ g, validation and
pqmcossing of MMS data before their distribution. In fac~ all modules in MIDAS
handle hypmp@ml data in the Volume Image Management System (VIM) fotmat
-Y -x b system performance. MIDAS organizes data into volume elements
(voxds), and uses the voxel bricking (an extension of the planar-g pixel hg)
reducing the disk threshing problem (TASC, 1993).

During thesecondhalfof last July1994L- ~inti-wtiofti
final MMS/MIDAS testing and tuning, held a MIVIS test deployment m Sicily. ‘Ibe
@Ptw~dd--fiGb~&MMS@~m-ti
almost 5hoursof VLDSmordingtime.

This first MIVIS deployment has been qirried out in Sicily in cmpmtkm with
national and international institutions on a variety of sites, including active volcanoes
(ML EmaandEolian Islands), coaMmes“ (Gek Acireale, Txmnina ), - (Messina
straits andMmala lagoon),vegetated- (-m - -)9 w- -w
(Acheak), andatbedogicd sites (Selinum AlesaandAcimale).

During MMS dataacquisitiona umtqmrmmm ground data acquisition
-M-tiwtfmM*m.*tism~mvomcm~
offczed its ground support logistics in making measurements of plume S02 with its
portable COSI%C instrument% while JPL, CNIUCSGDSA,ING,OGUM,andthe
uIdve#stityofPa&zmopeo#elaullc=rWwmdestormasureHZOprofd~ Usd

~forwindspeedtkaGER~le~ tomeasumgroundradiam%
r@iadentbmmeMsand dmnocOu pies for meammments of ground temperatures.
CNRAROE deployed by helicopter its FLIDAR instrument wntemporaneously with
MMS on Gelds coasrline and on Mt. Etna’s beech-woods. CNIUCST and the University
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Ofi%lczmomde tteatlut!ta measummtswirh acientificboats ontllestfaits of Messina
amii@WouMetbeLagoonof Mamala.

After tlE Sicily 1994 MIVIS deployment an evaluation of MMS inflight
1=’f~ Msbeendonef ofthennalc bannelsmakings -sma@mofti
ocean West of Stromboli Island (6771 pixels). In Figure 1 tbe Might NEAT is shown.
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Figure 1- Inflight IWMT (underlined numbers on the plot) computed for the 10
MIVIS thermal channels on a portion of ocean target (6771 pixels),
Wem of Stromboli Island.

Selected scenes of tbe Sicily 1994 MIVIS data will be extracted for fleneral.
d@ribWm Undelfequest starting fiuai 1995.
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