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ABSTRACT:

A novel polarimetric imaging technique making u$eapid retardance modulation has been developeiPhyas a part of NASA's
Instrument Incubator Program. It has been buiti the Airborne Multiangle SpectroPolarimetric Imag&irMSPI) under NASA's
Airborne Instrument Technology Transition Programd is aimed primarily at remote sensing of the @m® and microphysical
properties of aerosols and clouds. AirMSPI inctuda 8-band (355, 380, 445, 470, 555, 660, 865n835pushbroom camera that
measures polarization in a subset of the bands @60 and 865 nm). The camera is mounted on aaiarid acquires imagery in a
configurable set of along-track viewing angles iaggoetween +67and —67 relative to nadir. As a result, near simultaneous
multi-angle, multi-spectral, and polarimetric measnents of the targeted areas at a spatial resolainging from 7 m to 20 m
(depending on the viewing angle) can be derived. sitomated data production system is being builsupport high data
acquisition rate in concert with co-registratiord amthorectified mapping requirements. To dateymlmer of successful engineering
checkout flights were conducted in October 2010gust-September 2011, and January 2012. Data psodestiting from these

flights will be presented.

1. INTRODUCTION

The AirMSPI instrument is part of the developmewards the
next generation of the moderate resolution mulgl@nmulti-
spectral instruments pioneered by the Multiangleadimg
SpectroRadiometer (MISR) (Diner, 1998a). MISR withnine
view angles and four spectral bands per angle heen b
collecting global aerosol, cloud, and surface lictional
reflectance data since 2000 on board NASA's Teatallite.
Advanced technology developments under the Multeang
SpecroPolarimetric Imager (MSPI) program includealer
spectral coverage and addition of high accuracynzation
channels utilizing dual photoelastic-modulators NRE (Diner,
2010). AirMSPI is our first airborne prototype, aindludes an
expanded set of spectral bands as well as an updyradde of
acquiring multi-angle data compared with its predsor,
AIrMISR, which flew on NASA's ER-2 aircraft betweel999
and 2004 ( Diner, 1998b; Jovanovic 2001).

AirMSPI includes an 8-band (355, 380, 445, 470,, 5, 865,
935 nm) pushbroom camera that measures polarizatica
subset of the bands (470, 660, and 865 nm). Thecreamns
mounted on a gimbal and acquires imagery in a gardble set
of along-track viewing angles ranging between & —67

relative to nadir. As a result, near simultaneousti-angle,
multi-spectral, and polarimetric measurements ef tidrgeted
areas at a spatial resolution ranging from 7m tm 2@epending
on the viewing angle) are derived. In the standstdp and
stare” mode of data acquisition, AirMSPI collectstadat nine
fixed view angles (x67°, +60°, +47.5°, £26.5°, &9y though
these angles are programmable. In addition a “coatis
sweep” mode has been implemented in which two samabus
motions are part of the image creation: 1) lineae do the
movement of the airborne platform, and 2) angulae do
continuous back-and-forth along-track slewing & gimbaled
camera. In this mode, images with very high angrdaolution
of homogeneous areas of interest can be obtained.
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This paper describes the design and implementatioran
automated processing system responsible for dediyenulti-
angle intensity Ij for all spectral bands, and degree of linear
polarization (DOLP) and angle of linear polarizatitAOLP)

for the polarimetric bands. The data are orthoiiedti and
superimposed on a map projection grid. We also riesc¢he
basic instrument characteristics, the on-board dapaure and
commanding sequence, and discuss potential sdgentif
applications.

2. DATA CAPTURE
2.1 Instrument

AIrMSPI flies in the nose of NASA's ER-2 aircraft @n
altitude of about 20 km. To obtain polarimetric geay with
high accuracy, the AiIrMSPI camera includes a retacd
modulator consisting of a pair of photoelastic mathrs
(PEMs) sandwiched between two achromatic, atherewli
quarter wave plates. The changing retardance ofmtbdulator
causes the plane of linear polarization to rotatekband forth
with a period of about 40 msec. For each pixehanfbcal plane
detector array, this modulation encodes informatedmout
intensityl as well as one of the linear Stokes paramet@rsr(
U, depending on whether the array is overlain bylarzation
analyzer at 0° or 45°, respectively). The key ttaioiing high
polarimetric accuracy is that the ratiQél andU/I detected in
this manner are independent of optical transmittarcdetector
gain. These relative measurements are then combioed
produce DOLP. This technology is described in Dieéral.
(2007) and Diner et al. (2010).

The AirMSPI camera is mounted on a gimbal insigeessure
vessel that exposes the instrument to ambient tonsi at
altitude. The gimbal is driven by an Aerotech atduaquipped
with a precision angle encoder, enabling flexibperating and
camera pointing modes. The ER-2 supplies 28 VDCepaw
the instrument. Instrument electronics includinge tHight
computer and data acquisition equipment are mouiried
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Lockheed-built ER-2 nose rack. Flight control saftes consists
of data acquisition routines, gimbal operationnnstions, and a
main C&DH program. ER-2 attitude and position date
received by a Condor CEI-200 two-channel ARINC-42&rd
in the AirMSPI on-board computer.

2.2 On-board processing system

The on-board processing system simultaneously decand
timestamps instrument data from the AirMSPI camatttude
and position from the ARINC-429 navigation board amew
angle from the Aerotech gimbal controller. It alsonitors the
pilot cockpit switches and indicates instrumentustavia the
cockpit control panel. Instrument health and safety also
monitored by the on-board processing system. Ayedized
Windows PC is used to coordinate, control and fater to all
the instrument’s subsystems.

The AirMSPI camera produces data at a rate of 23sMBer
CameraLink to a dedicated 10 Industries frame geabb
Directly attached to the frame grabber is 1TB ofiS&tate
Disk (SSD) raid array for instrument data. AnotB&6GB of
SSD storage is available for navigation data, ginuzda and
instrument logs. This is enough storage to supadt® hour
flight. The SSD storage is configured as pluggatilerage
modules, so they can be easily swapped for quiskument
turn-around.

Accurate timestamps are necessary to relate imaige altitude
and position data, and view angle for image ortttdfieation

by the ground processing software. The ER-2 previadime
code derived from the GPS/inertial navigation systéa the
experiment interface panel. AirMSPI uses a Meind&ig-B

timecode receiver board to synchronize the instrdroemputer
with the ER-2. All recorded data are timestampeth his

time code.

2.3 Planning and commanding

Pre-flight planning includes determination of therep
programmed gimbal pointing sequence to be impleetkity
the AirMSPI computer during a given flight. Thesfirstep is to
determine the ER-2 flight lines and target locagjoand to
calculate the way points at which the pilot is teprkss a
cockpit switch that activates the gimbal motion &mstrument
data collection. Sequences are constructed from hasic
instrument operating modes. In “step and stare” enate
camera is pointed at the same target area at @ $igeof view
angles beginning with the most forward view anchteepping
aftward as the aircraft flies downtrack. The cantten slews
forward and the sequence repeats for the nextttaageut 100
km downtrack. This mode is most useful when thehésg
possible spatial resolution is desired. Target ared 1 km x 10
km. In “continuous sweep” mode, the gimbal slewskband
forth. Because the gimbal moves continuously,
resolution is reduced to ~60 m due to smear andehef view
angles depends on location, but multiangle oveclayerage is
greater, enabling better spatial coverage of targgth vertical
extent such as multi-layered cloud field. AirMSPAgrotech
actuator permits the slew rate to vary as a functibangle to
keep the amount of smear constant. In both modesgery is
oversampled as the cross-track sample spacingd?madir) is
set by the detector pitch and the along-track sarsphcing (8
m) is set by the image frame time.
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2.4 Calibration

Radiometric and polarimetric calibration are impait for

meeting AirMSPI's measurement objectives. The career
radiometric transfer curve (relationship betwednniination

and digital output) is established in the labonatoy using a
1.65m integrating sphere as the illumination saurébe

integrating sphere also provides the illuminatioror f
determination of pixel-by-pixel gain coefficienthdependent
measurements of the sphere intensity are obtaineah fa

photodiode radiance standard -calibrated against I8T N
traceable incandescent lamp, and a scanning sphotameter.

Dark offset levels to account for pixel-by-pixelriaions in

dark current are obtained in flight by recordingadeshen the
camera is stowed.

Polarimetric  calibration compensates for instrurabnt
polarization. A laboratory polarization state gener (PSG)
was constructed for this purpose. lllumination frdight-
emitting diodes (LEDs) is depolarized, collimatednd
transmitted through a tiltable plane-parallel glgdate to
generate partially polarized light. A rotating higktinction
polarizer can also replace the tilt plate in ortiemprovide a
source of fully polarized light. Because of theajreare taken
in controlling instrument polarization, the AirMSRiamera
operates as an imaging polarimeter with high DOtBueacy
even prior to calibration; however, refinement ecessary to
meet the required DOLP uncertainty of < +0.005.a®oh of
the high-extinction polarizer in 10° steps provitles necessary
observations to determine polarization calibratocmefficients
on a pixel-by pixel-basis (Diner, 2010). Once thegefficients
are known, the calibrated Stokes parameters aeendigied.

3. GROUND DATA PROCESSING
3.1 Overview

A sequence of processing steps is needed to akdodigital
numbers obtained by very high temporal sampling thoé
modulation patterns into pushbroom frame-basedsite and
polarization parameters, b) apply geometric, raéivim and
polarimetric calibration, c) co-register data frat spectral
bands and all viewing angles to a common Earth dhasap
projection grid, and d) produce multiple superinggbtayers of
orthorectified intensities 1, degree of linear polarization
(DOLP), and angle of linear polarization (AOLP)oBessing is
fully autonomous and initiated by a cam.run file iethis
essentially a logbook of on-board data collectiperations. In
addition to the on-board acquired imaging and puintata a
set of ancillary files needed for radiometric anolapimetric
calibration as well as for georectification is paegd prior to
flight. Primary data products are provided in HDB%5
version and will be served to the user communitgmr
NASA's Langley Atmospheric Data Product Center (A§D

3.2 DataProducts

Products are generated from each of four staggsoofessing.
The first stage (L1A1) reformats the raw LO binalata into
Hierarchical Data Format (HDF) with some minor mesing,
to correct for inconsistencies resulting from ditss or other
errors in the raw LO data. The resulting L1A1 pratdcontains
the raw data numbers per-pixel per-subframe. Eberd stage
(L1A2) performs a linearization correction, withoahy data
reduction, thus outputting an identical format prodas L1A1.
The third stage (L1B1) reduces subframes to framdsle

solving for intensity and polarization. The resgt L1B1
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product contains radiometrically calibrated intensind Stokes
parameters (Q and U) per-pixel per-frame. Thelfstage
(L1B2) computes DOLP, AOLP, solar and view geomearyd
map-projects the result onto a UTM grid.

Copies of the L1B2 data products will be sent to WA
Langley Atmospheric Sciences Data Center (DistetiuActive

Archive Center), where it is permanently archived! anade
available for other researchers. L1B2 products aiantmap-
projected data for each of 8 wavelengths: 935, 869, 555,
470, 445, 380 and 335. All wavelengths includenstty, time,
solar zenith, solar azimuth, view zenith and viemmaith.

Wavelengths for which polarization is available 8660, and
470), also include DOLP, AOLP, Q, and U, wherelds three
are reported as relative to both scattering anddioeal planes.
For targets acquired with step-and-stare mode ratpproduct
files are generated for each stare angle at a rmasolution
for that angle. Nominal resolutions are 7 meterghat nadir
view; 10 meters at view angles within approxima#&ydegrees
of nadir; and 20 meters at view angles beyond 4@eds.

3.3 Radiometric and Polarimetric Data Reduction

Data reduction from as acquired sub-frames intmés which
represent image lines in the output product, regua precise
timing definition based upon the on oscillationguencies of
each PEM. Essentially, the retrieval of the stgh@sameters Q
and U is enabled by the modulation properties efREMs. A
signal received by a 45 (or 0) degree polarizattannel

consists of a constant component proportional tensity, plus
a modulated component proportional Q (or U).

The modulated components are modelled by a Besgetifn,

varying in amplitude as a function of time, with rapeat
frequency configured to produce one cycle for efeime

(approximately 44 ms). The AirMSPI camera sub-dampach
frame at a rate of approximately 1.9 ms (~24 subés),

providing multiple signal measurements as a funatibtime.

By combining the known Bessel modulation functionda
multiple subframe measurements, a set of basistifurscare
solved for by least-squares analysis to obtainmedés of
intensity and Q or U, depending on the channel.

3.4 Co-registration and Mapping

In nominal operating mode, AirMSPI will collect 18yers of
imaging information for each of nine view angleswu¥ a total
of 117 image layers, intrinsically displaced torstaith, will

need to be geolocated and orthorectified to satibfy co-
registration and spatial mapping subpixel accuraguirements
of 0.5 pixels or better. This assumes taking imtoount all
sources of geometric distortions including: a) senson-
idealities, b) variations in platform position, iattle and
velocities, and ¢) panoramic and topographic effeetated to
the imaging geometry. As a part of the procesdjquéar errors
that need to be taken into account are the orientabf

AIrMSPI to the ER-2 INU/GPS frame of reference, ahe
errors in the supplied navigation data.

Processing algorithm relies upon the automatictifieation of
GCP’s image chips in order to recover accurate vigw
geometries prior to ray casting and resampling anteference
map. It is expected that AirMSPI will fly targeteas that do
not have available GCP’s, such as over ocean omietaty
cloudy conditions. Thus our approach is to recdwath static
camera model and time varying pointing geometriggaling
into account the slowly changing errors in the diepp
navigation data whenever it is possible, i.e. whiegre are a
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sufficient number and distribution of the GCP’sg@st. Such a
retrieved static camera model can then be appligtid flight

lines where no GCP’s are available so that theracguof the

resulting product will be limited only by the acaay of the

supplied navigation data.

It should also be noted that only after the costgtion is
completed that the last steps in the processinglipg such as
the application of the polarization calibration ffméents, the
computation of the degree of linear polarizatiod #ire angle of
linear polarization, can be accomplished. A parttleé co-
registration algorithm requires determining the Sumd view
angle geometries explicitly and so they are reploite the
product.

34.1 Geometric Model: In order to maintain the ability to
deal with various errors as specifically as possiblepending
on the target conditions, we implemented a rigonowaslel of
the viewing geometry. Essentially, to find the @eaition
corresponding to a pixel's field-of-view, the pixgbinting
direction is expressed in the geocentric coordirsytem, as
follows:

p= TEaTangTgc?c

1)

In this model?, is the pixel pointing direction relative to the
camera coordinate system defined by the image damaple
coordinates and the set of parameters defining cmera
internal viewing geometry. Those are: 1) a set dfpomial
coefficients modelled by Code V and used to comeat image
coordinates to the ideal (i.e. paraxial), thus aotiog for
optical aberrations of the camera, and 2) the asiied camera
effective focal length and location of the prindipaint relative
to the detector line array used to convert parasiardinates
into the pixel pointing direction.

The rotational matriffy. represents the orientation of the
camera frame of reference to the axis of gimbaéraksy and
nominally is equal identityT; accounts for the rotation of the
gimbal around its pitch axis with the angle proddey the
assembly as a time-indexed sequence figl. defines the
orientation of the gimbal reference axis to thecraiit
coordinate axis. This orientation, represented gy 3 static
angles, needs to be calibrated post flight. Sifyilathe
transformation between the aircraft and Earth gewice
coordinate axisTg,, contains aircraft orientation data that needs
to be adjusted post flight. In our model, correctioto the
supplied aircraft data are formed as time depengd@tewise
functions. This model is well suited for either ibedtion or
error recovery via a simultaneous “bundle adjustthen
(Mikhail, 2001), or as part of ray casting during
orthorectification and resampling into the refeengap grid.

34.2 Ancillary Data Sets: In addition to the image and
gimbal data provided by the instrument, other detis needed
to complete co-registration and mapping are: a)idddion, b)
GCP’s image chips, c¢) Digital Elelevation Model (R}E
Navigation: ER-2 navigation information is supplied by a
Litton-92/2001 INU/GSP system. It is acquired anchet
stamped as a link to the image data by the AirM&Rboard
processing system. The ground processing systeaudsthese
timestamps and extracts the data of interest to
georectification step.

the
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The resolution, specified accuracy, and propagategping
error are given in Table 1.

Parameter Res. Accurag Propagated Error
Roll/Pitch. 64 Hz | 0.05deg 20 m nadir

170 m most oblique
Yaw (True Heading) 64 HZ 0.4 deg 60 m end of FOV
Altitude 32Hz | 40m 13 m nadir

120 m most oblique
Horiz. Pos. 1Hz 30m 30m

Table 1. Litton (LTN-92/LTN-2001) provided navigat data
specifications.

The navigation specifications presented here are lmst
interpretation of the information contained in theference
documents (LTN-92 and LTN-2001). The following plot
illustrate the ER-2 navigation information as lidk® a part of
the AirMSPI acquisition sequence.
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Figure 1.ER-2 Attitude Pitch and Roll angle linkedhe
AiIrMSPI gimbal pointing. The first time sequenceveeen
seconds 1400 — 1700 represents a “continuous sywapé
remainder of the data line is a “step and starederfor the
acquisition of nine view angles. A small chang¢hie “stare”
angle is intentionally commanded to increase comowanlap.

Digital Elevation Model: The AirMISR georectification process
relies on the already available Digital Elevatiomdél (DEM).
Almost the entire US area is covered by a DEM dfigant
resolution ranging from 1 m up to 30 m elevatiostpgs. The
maximum geolocation error resulting from the use toé
existing US DEMs is less than 40 m for the mostouid view
angles.

Ground Control Imagery: For the extraction of the GCP’s
image chips, orthorectified imagery with a resantof 10 m or
better will be used. For the engineering flightsneked on the

In order to maintain highest possible resolutioralify, each
individual pixel is represented by a configurablatrx of

subpixel elements along with a configurable stee sn the
search for the best ray intersection with the s@fd his part of
the algorithm has been executed and validated glutive

processing of data from the early engineering fiigtn those
cases our on-board mechanism to properly timestatg was
not yet fully implemented. At the same time somsslof the
navigation data due to a buffer overflow conditamturred.

Figure 2. Sample of AirMSPI imagery acquired onfilet
engineering flight over Palmdale on October 7, 2010
Top left — 470, 660, 865 nm Intensity; Top right45, 555, 660
nm Intensity; Bottom — 470, 660, 865 nm DOLP

So, after some manual time alignments with existiagigation
data, to remove gross errors, we projected the enyagithout
any pointing correction. Even though the absolwgelacation
was significantly off target, the band-to-band egistration
within any “step and stare” view angle was accyras
anticipated. This demonstrated that our cameranateriewing
geometry model parameters are accurately predisfegtified,

USGS DOQ 4 m data meeting National Map Accuracyand implemented. Figure 2 shows imagery formed dyous

Standards at 1:12,000 scale for 3.75-minute qugttadrangles
and at 1:24,000 scales for 7.5-minute quadrangléSGS
2001).

For flight missions outside the US the increasingVailable
high resolution DEMs and orthorectified imagery nfro
commercial vendors will be acquired.

3.4.3 Algorithm and Results: By assuming no errors in the
overall camera pointing, co-registration and magpiwill
completely rely only on the explicit ray castingalithm where
the imaging ray for every pixel is projected to theersection
with underlying DEM to form an orthorectified image
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band combinations, demonstrating our ability toregister to
the highest possible resolution by properly acdagnfor the
physical displacements of the detector line ariaythe focal
plane and any optical aberration in the camera.

However, the full implementation of the algorithnushinclude
recovery of the static (gimbal mechanism orientatmthe ER-
2 frame of reference) and the dynamic pointing @ained in
the supplied navigation prior to final mapping. §hwas done
based on the availability of the GCPs and suitdiglepoints

which are automatically identified in the multi atay imagery
using well known image matching algorithms (Grué@96;
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Zong, 2002) . To start with, the overall pointingoes are very
large, going up to several kilometres.

Co-registration
errors up to 2 km
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Figure 3. Before adjustment: AirMSPI 660 nm Inténiayers
(upper right corner):
1) Red: +60°, 2) Green: 0°, and 3) Blue: -47.5°.

The data acquired on the latest engineering flighianuary,
2012 over Fresno, California, are used to demadmstthe
performance of the in-flight geometric calibratiolm Figure 3 a
subset of the 660 nm Intensity layers (upper ragrher) from
three widely separated viewing angles as projeittele UTM
map projection grid are shown as a false color R@Bge
indicating the magnitude of the co-registration doef
adjustment.

As implemented, simultaneous bundle adjustmentesofor
the parameters of interest by a non-linear leasarsfit with
respect to this model:

@)

where the viewing vectap’ is defined in eq. (1)G,., andp,
are three-dimensional coordinates in the Earth rednt
coordinate system of the GCPs and projection cerdatethe
time of imaging, respectively. Static correctioepresented by
T,4 Of eq. (1) are solved to be: Yaw = +0.084°, Pitcfi.911 °©
and Roll = -1.390°. Dynamic corrections modellep@sewise
linear functions with respect to time for positidhsand attitude
anglesTy, are also obtained with particular results for Pacid
Yaw angle shown in Figure 4.

Once the geometric calibration of the in-flightal& completed
and the viewing model is updated, the final raytingsstep to
orthorectify and map project the imagery is exetut€o-
registration performance of the final product canskeen in the
false color RGB image of Figure 5. Quantitativelg, obtained
from the least square fit, the mean mapping eg@xpected to
be around 1.3 m with standard deviation of aroufidni It
should be pointed out that these results were gbstined in
time to be included in this article prior to thebmission due
date. They are obtained from a single flight datéection and
not yet fully validated. As the development effdst still in
progress, model and operational approaches undgrlyiese
results may not be exactly the same as those Yimalbpted.
However, the current status is more than promigingrms of
successfully completing development and havingséesy
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Figure 4. Adjustment results: Piecewise linear tdependent
ER-2 corrections, pitch attitude angle and positiothe North
direction.

Figure 5. After adjustment: AirMSPI 660 nm Integdayers
(upper right corner)
1) Red: +60°, 2) Green: 0°, and 3) Blue: -47.5°.

ready to support scientific deployments near trie@rsummer,
2012. Remaining near term validation efforts idelu a)
evaluation of the stability of the static camergmtation across
multiple flight campaigns, and b) further analysis the best
utilization of navigation data as related to theirojzation of
the representative piecewise functions. The upcgmin
SEACA4RS preparatory flights in the May/June, 20dtframe
will provide the necessary multi-flight data needeccomplete
the validations. Additional updates of the procegssystem
also include expanded algorithms to support costesgion and
mapping to a surface defined by cloud top boundarie

4. SCENTIFIC APPLICATIONS

The Earth Sciences Decadal Survey (National Relearc
Council, 2007) identifies an Aerosol-Cloud-EcosystéACE)
mission as a future NASA priority, with science edijves that
include understanding the sensitivity of Earth’smelte and
hydrological cycle to aerosols and clouds as a tfancof
amount and type. The report calls for “a highly wate
multiangle-multiwavelength polarimeter to measuleud and
aerosol properties [that] would have a cross-tranld along-
track swath with ~1 km pixel size.” The rationaler fthis
recommendation is that integration of multiple viemgles,
multispectral measurements, and polarimetry is aepful
method of sensing the microphysical and opticaperties of
airborne particles. A spaceborne MSPI instrumentld/de a
candidate for the ACE payload, and AirMSPI servesaa
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prototype for such a sensor. In addition, dataectdld by
AirMSPI is applicable to aerosol and cloud rematesing at
much higher spatial resolution than would be ofathlie from
ACE.

Figure 6. AirMSPI intensity (left) and DOLP (rigtithagery
acquired during a “continuous sweep” sequence ayusiu31,
2011 off the coast of California.

Figure 6 is an example set of AirMSPI images aegliduring
a flight off the coast of Southern California ongist 31, 2011.
These images are from one pushbroom slew acquirgdgda
“continuous sweep”
northward. The bowtie shape is due to the increasinear

swath width as the camera points off-nadir. Theilehge is a
“true” color intensity view showing a field of storumulus
clouds, with San Clemente Island near the top efsitean. The
right-hand image is the same scene in polarized, lgnd is a
color composite of DOLP at 470, 660, and 865 nmvefd

notable features are apparent in the polarized \ieat are
invisible in intensity. The circular colored fring@re so-called
supernumerary bows, or interference fringes resyltirom

different optical paths of light at different wagagths through
the spherical cloud droplets. At the center of timgs is the
backscatter direction (scattering angle = 180°) revhthe

direction to the Sun is directly opposite the di@t of view.

This is where the scattering feature known as by gs found.

Surrounding the colored rings is a bright, whitgioe where
DOLP is relatively high and spectrally neutral. §Heature
occurs at a scattering angle near 145°, and is knasvthe
cloudbow. The detailed spacing of the supernumeaacg is
related to the droplet size distribution of theudloparticles.
This image pair is an example of the type of infation about
particle microphysics contained in polarimetric gegy.

5. SUMMMARY

In parallel with all other technology developmeritavards
advanced multi-angle, multi-spectral, polarimeimaging from
space, a data production system that focuses borag data
acquisition is being developed. In this paper iatrduction to
the newly built AirMPSI instrument and its scieftif
applications as the context is given along witteport on the
processing algorithms including post-flight georigetr
calibration operations. Given the instrument desigighly
accurate co-registration and mapping is a critm@requisite
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sequence as the ER-2 was flyin

for subsequent science retrievals and must be gisirad
autonomously as part of the ground processing. IBesu
summarized here represent as expected performantteefdata

to be acquired in support of the Southeast Asia fixsition,
Cloud, Climate Coupling Regional Study (SES) which
will take place in August and September of 2012.
This work is being done at the Jet Propulsion Latmwy,
California Institute of Technology, under contragth NASA.
Copyright 2012 California Institute of Technologyovernment
sponsorship acknowledged.
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