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ABSTRACT

POLDER (POLarization and Directionality of the Earth Reflectances) is a French Instrument that will be flown on-
board ADEOS (ADvancedEarth Observing Satellite) polar orbiting satellissheduled to be launched august

1996. POLDER is a multispectral imagimgdiometer/polarimetedesigned tocollect global and repetitive
observations of the solar radiation reflected by the Earth/Atmosflystem, with avide field of view (2400 km)

and a moderatgeometric resolution (6km). The instrumemincept isbased ontelecentricoptics, on a rotating
wheel carrying 15 spectral filters and polarisers, and on a bidimensionnal CCD detector array.

In addition to the classical measuremeahd mapping characteristics of anarrow-bandimaging radiometer,
POLDER has a unique ability to measure polarized reflectances at three different polarizatioff@ntjiese of its
eight visible and near-infrared spectral bands), and to observe target reflectances ditienebtiviewing directions
during a single satellite pass.

All the datatransmitted by POLDERre processed ithe POLDER Processing Centre. Leveprbductsinclude
geometrically and radiometrically corrected data, level 2 products are elementary geophysical greadedisom a
single satellite pass, and level 3 products are geophysical synthesis from several passes of the satellite.

This paperpresents th@adiometricaland geometrical algorithms of the level 1 processing : new algorithms
developedfor the removal of sensoartefacts(smearing, stray light)for the radiometrical modelinversion
(normalizedradiance andgolarization parameterextraction),and for the geometrical projection of thdata on a
unique grid are explained.

Key words : POLDER, ADEOS, Image, Polarization, Multispectral, Multi-directionnal, Stigkt, Artefacts
removal

1. INTRODUCTION

Basic products related to most remote sensing imagers (SPOT, AVHRR, VGT, OCTS...) are ofteprsidygks,

constituted of nearlyaw data and ofancillary data containing correctionand calibration coefficients. POLDER
products have been defined with a differfergfic : Level 1product(POLDER basigroduct) isfully calibrated and
georeferencedAll the data acquiredluring a wholeorbit are projected on anique geographical gridndfor each

observed grid point, all thdatacoming from thedifferent spectral channels (includingplarized channelsind the

multiple viewing angle observations are registered.

The reasons for this unusual approach are as follows : the amount of data is very infygodase othe multiple
spectral bandandobservations ; the processing algorithare rathercomplicatedand require dot of technical
parameters finally, since POLDER igdedicated taglobal monitoring of the environment, most users should be
interested in data covering large areagtoltitemporal studiesTherefore, itseems very difficult for @ingle user

to make use of nearly raw data, and moreover this user would need important computer power to heradassto
all these data.



POLDER scientific objectives have been described in Deschamps and al (2). The present papealifirsthe main
features ofPOLDER instrumentind groundsegment(chapters 2and3). In the fourth chapter, the structure and
content of the different products are detailed. Chapteedins with a global presentation of the levgbrbcessing
algorithm. It emphasizes on the three most important parts of the algoritdiometric modeinversion, sensor

artefacts removal, and geometrical projection.

2. POLDER INSTRUMENTAL CONCEPT

The POLDER instrumentoncept isbased on a wide-field-of-viewelecentricoptics, a rotatingwheel carrying
spectral and polarizing filters and a charged coupled device (CCD) detector array (figure 1).
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Fig 1 POLDER instrumental concept

The telecentric concept representsnajor improvement over classical lenses, forrétlucesthe effect of the
incidenceangle on theentrancepupil area androvides near-perpendicular incidenceoptical rays on the filters.
The instrument has a focal length of 3.57mm opened to f : 4.6 and a field-of-vig\8°chlong-track;+51° across-
trackand+57° in the diagonal. The two-dimensional footprint is partitiomed 242 x 274 pixels by the CCD
matrix (see figure 2). From the ADEOS orbit, this geomptnduces awath width of about 2400 km while the
arrangement of the photo-elements in the CCD matekds to a quasi-constargsolution throughout the swath,

distorted only by the earth curvature and equal to 6 xZgtmadir.
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Fig 2. POLDER image on-ground footprint



Multi angle viewing isachieved bythe over-riding ofthe successive images of the same spelotnadl. Thus, in
single satellite pass, any target within the instrument seathbe observequasi-simultaneouslynder up to 14
different viewing angles (see figure 3).
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Fig 3. POLDER multiple viewing principle

The multi-polarization and multispectral capabilitypgsduced bythe rotation of the wheelquippedwith sixteen
slots hostinginterferencefilters andpolarizers. The wheel rotates steadilith a period of 4.9s and the full 16
channel measurement sequence is activated every four rotations which correspgidh@s.td he filtersmounted on
the wheel allow toobserve reflectances mine narrow spectral bands d@he visible and near infraredspectrum,
namely 443P, 443 490, 565, 670, 763, 765, 865 and 910 nm. A sixtepatjuefilter is mounted on thevheel
for measurement of the CCD dark current at each wheel cycle and control of its stability.

For three of thesdandscentered om43, 670and865 nm respectively, measuremeats made athreedifferent
polarization angles 6degreesapart, usinghree different channels per band-or each ofthe three bandsthree
polarizedchannelsare obtained bysuperimposingdentical spectrafilters with one polarizer, the axis afhich
turns by 60° from one channel tdhe next. Thethree polarization measuremerdge successive. lrorder to
compensate for thepacecrafimotion during the time lagbetweenthe firstandthe last measuremendsd to co-
register the three polarized images, a wedge prism is added to each polarizing assembly. 44®blaled isecause
443P polarized band does not meet the ocean color radiometrical resolution requirement

3. POLDER GROUND SEGMENT

The POLDER Ground Segment, located at the CNES Toulouse space centre is made up of three components :
- the POLDER Processing Centre;

- the Image Quality System computes calibratiparameters, evaluates the sernsformancesandassesses the
radiometric and geometric quality of Level 1 Products ;

- the Scientific Quality System assesses the Level 2 and 3 products quality and provides a scientific user service .

The POLDER Processing Centre itself is made of four subsystems:

- the Instrument Control Systegenerateshe instrument programmingquestsand monitors thehousekeeping
data,

- the Archivingand ManagemengBystemarchives level Gdata and°POLDER StandardProductsand delivers the
distribution media for the user product requests,

- the User Service offers a catalogue service to extarsafs, including POLDERnissionand standard products
information, inventory information to help in the choice of products, POLBt&Rdardbroducts orderindacilities
and an electronic mail service.

- the Data Processing System systematiqaibcessegand eventuallyreprocesses) evetgvel 0 datainto higher
level products.



4. POLDER PRODUCTS

4.1. POLDER Earth reference grid

The final objective of POLDERJata processing is tayeneratelevel 3 productswhich are global synthesis of
various geophysicgbarameters (sesection 4.3) from multitemporalata.But it is alsonecessary to register the
multispectral and multidirectionnal data from the early processing stages to obtain level 1 and 2 fioehetbse,
in order toavoid successiveesamplings of thalata, all POLDER productsare generated on anique, fixed,
geocodedprojection grid,called POLDER referenceEarth grid. The criteria fothe choice ofthis grid are : 1) a
constant area grid, 2) a pixel shape close sguare and 3) aampling step close to POLDER resolutidiese
criteria led to the equal area sinusoidal (or Samson Flamsteed) projectiongsithstep of 6.17 km (18 pixel per
degree of latitude). Samson Flamsteed projection hasdhigbtly modified sothat eachhalf projection line(half
parallel) is made of a whole number of pixels. This will allow to switch froBreenwichcenteredorojection to a
180° centeredprojection that shows the entire Paciceanwithout a cut by a simple translation of the pixels
inside a line.
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Fig 4 : The POLDER reference earth grid.

A POLDER data segment is the subset of points from the POL@feRencesarth grid corresponding to single
satellite pass. The geographical extension of a given POLDER data segment dependdativéposition within
the 41 day orbit cycle of ADEOS and the season whftdrtsthe extentandposition of the sunlit portion of the
orbit. The number of points of the grid observed during one data segment never exceeds 1.2 million points.

4.2 Level 1 product

POLDER main feature is tprovide up to 14observations with 14iifferentviewing directions foreach observed
grid point, each observation being made of 15 channels includpaafizedbands. POLDER level product has
been conceived so that all the information belonging to a given grid point is gathered into the s@owdil€his
disposition allows to use easily thedirectional informationacquired byPOLDER. Each record contains the
following information : for each viewing direction (up to 14), leveprbductgives the result of the ningpectral
bands measurements, and the associated viewing angles. Each record contains also the soldamaigEsnask,

a coarse cloud mask, and some flags indicating the quality of the measuremeerthFpolarizedand,the three
measurementsadefor three different polarization anglesare convertednto Stockesparameters expressed in
normalized radiance units. For the non-polarized channel, classical normalized radiances are derived.

4.3 Level 2 and 3 products

Level 2 and 3 products are generated using Level 1 data together with meteoraluygzadne ancillary datalhey
are also georeferenced on POLDER reference earth grid. Level 2 products are createsihfgtensatellite pass, and
Level 3 products are global maps obtained by combining multiple orbit measurefieatdines of products are



generated: 1farth radiation budgetndclouds, 2)Ocean andmarine aerosols, 3)and surfacesind continental
aerosols. They include various geophysical parameters such as cloud coverage, cloud top altitude, atwaispheric
vapor content and aerosol optical thicknegster leaving radiances angigment concentratiorsurface reflectances
corrected for atmospheric effects, as well as angular signatures for various scenes.

5. POLDER LEVEL 1 PROCESSING ALGORITHMS

5.1 Global presentation

POLDER data (calledevel 0 data) included irADEOS telemetryare sent by NASDAdataproduction center and
received one week after acquisition in CNES POLDER processing centre. det@seeself-consistentaind include
for each viewing segment :

- POLDER data: about 120 successive cycles of 16 channels are recorded continuously

- Ancillary data : these data include datation information, temperatures and restituted attitude angles of the
satellite (sampled every seconds).

- Orbit data: one day satellite position and velocity vectors are sampled every minute.

The purpose of POLDER level 1 processing is to transform thecy@@s of 15 channel imagesquiredduring a
viewing segment intoadiometricallycorrected, calibratednd geometricallyrectified values covering onenillion
grid points. A flowchart of the level 1 processing is given below (fig 5). The firstestepctsand checks channel
images, eliminating images with a lot sdturatedpixels andinterpolating missing or faulty pixels. During the
second step, the necessary informationeanactedirom ancillarydata : satellite positionvectorsare interpolated
for every channehcquisition instant. In théhird one, eachelementary measurementadsnvertedinto normalized
radiance after some radiometric sensor artefacts are removed. The geometrical processing essdnnpéege onto
the fixed referencegrid duringthe fourth step. The last two steps consist in the estimation of vieavidgolar
angles and in the evaluation of the crude cloud mask

- POLDER data

- ancillary data
- orbit and attitude data
- dating

Level 0 data check
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Fig 5.. Level 1 processing diagram

5.2 Removal of sensor artefacts



POLDER is affected by some low intensity artefacts which could be neglected with an 8 bit quantization, but have a
higher impactbecause ofthe 12 bitquantizationandthe drastic radiometrianission requirements. Thesdefects

come either from electroniproblems (dark currents, smearing effechon uniformity of elementarydetector
sensitivity) or from optical defects (stray light). The magnitude of these defects is small enough so dtdr thie

these corrections is not very important. However, since the incoming light first passes through thendims

is measured by the electronics, the corrections are made in the reverse order : the level 1 processimgctgshe
electronical defects and then the optical defects.

Most of the spectral bands willever be saturate@specially443P), exceptthe 3 oceancolor bands(ie 443,490,
565) which will besaturatedover bright clouds and sunglint. Level 1 algorithm uses theormalizedradiance
measured ind43P channel to extrapolatthe radiance ofthe saturatedpixels in the oceancolor bands.This
extrapolation is rather good (a few %) because the only bright sourcegancolor bands areloudsandsunglint
which are spectralyflat. However, theextrapolatedinformation is onlyusedfor artefactremoval, and all the
saturated pixels will be flagged in the level 1 product.

Level 0 images
Polarized channels
+ 763-765-910

Level 0 images
443 - 490 - 565

i‘;iz - Saturated pixels
correction

Smearing effect Smearing effect
correction correction

>
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First kind stray light First kind stray light
removal removal
Second kind stray ligh Second kind stray ligh
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Fig 6. Diagram of sensor artefacts removal algorithm
5.2.1. Removal of smearing effect

The Smearingffect is an artefact related the acquisition principle of POLDER matricial images. The CCD
matrix is constituted of two zones of equal area : an acquisition zone,teantsfer zonevhich is alwaysobturated
and receives no light. At the end of the integrating perioddéte acquired byhe acquisitioreoneare shifted line

by line towards transfer zone. During this biiensfertime, theelementary detectors tifie acquisitiorzonekeep

on receiving light.

Let A (Ip,pg) be an elementary detector of the acquisition zone. Ditsnghift towards transfezone, information
X(lo,pg) coming from A receives extra charges from every detectag oblumn closer than A ttransferzone. Let
Y(Io,pg) be the new value of the information coming from A after it has been shifted towards transfer zone.



242

t .
Y(lo.po)= X(lo.po)*+ Y X(I,pg) MMt
1=Tg+1 integration

Where - §hift is the time necessary to shift the data of one line towards the transfer zone
- tintegrationis the integration time 4hift << integration

In order to correct the smearing effect, it is necessary to know the value @j) X@kpall the detectorssuch that *

lp. This value is obtained line by line using the fact that the pixels of line 242 are immedhatiglgtinto transfer

zone without receiving extra charges Y(242,p0) = X(242,P0) providedthat no information is missing or

saturated, it is then possible to perfectly correct the smearing effect.

5.2.2. Removal of darkness signal

This is a problem whiclaffectsany type of CCDdetector :even if no light reachesthe CCD array, the
measurements obtained Hye elementary detecto@enot equal to zero these valuesre called "darkcurrents”.
One of POLDER rotatingvheel filters isindeed arobturatorand atthe beginning ofeach cycle ofthe rotating
wheel, a dark current image is recorded. For a better accuracy, each detector dark currenavedagetbver nine
acquisitions. This value is then substracted to the 15 channel measurements made by the elementary detector.
5.2.3. Detector sensitivity normalization

Sensitivity of the elementary dectectors is not uniform in the CCD array, because each detectodiflgghtiyom
the other ones. It is then necessary to normalize tifseencesduring the processing of thdata.This operation
makes use of normalization coefficients determined for each channel on-ground and in-flight.

5.2.4. Stray light correction

First kind straylight

First kind stray light is an optical artefact caused by the fact that POLDERaB@P reflects anmportant part of
the incoming light : the reflected light comes back towards POLDER optics and is reflected again adletectbes

by the diopters. POLDER has a large aperture telecentric telescope (i €éfigal3 4 degrees). Therefahe light
beamsreflected bythe CCDarray cancome back tahe matrix far from their starting point (up to 30 pixels).
Reflection rates of the diopters are very low (less than 1%), but @€@&ztion rate ishigh enough(60%) so that
stray light intensity cannot be neglected. Because of first kind kgfaty a low amplitudeandlong diameterspot
appears around each enlightened pixel. When not only a pixel but a zone of the CCD array is enlightepets, the
corresponding to each pixel are added and the intensity of observed stray light increases (fig 8).

Physical explanation and measurements show that first kind stray light is aefifieetthat can be modelised by a
convolution. The point spread function can be neglected at a distance of 40 pixels, and is of very low intensity. It is
the ideal casdor the use of a simpldeconvolution method. Deconvolution oftertreasesoise level, but first

kind stray light is so low that the amount of noisenearly not modified. Level 1 processinglgorithm uses Fast
Fourier Transform to compute the deconvolution. The computation of the Fourier transfoaihsP@ILDER

images accounts for 10 % of the execution time of level 1 processing.

An important calibration campaign hhsenmadeon-ground to accurately measuhe pointspreadfunctions for
every spectral band. What remains after the correction of an image of a big bright cloud can be campletiyl
at a distance of 5 pixels of the cloud (without correction, a distance of 30 pixels would be necessary).
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Fig 7. First kind stray light origin

Secondind straylight

Various stray light effects have been observed over POLDER images : affattsthat cannot benodelised as a
deconvolution have beegathered undethe denomination secondkind stray light. When the instrument is
enlightened with a bright source covering a small circular zortbeoCCD array, the rest of the matrix being not
enlightened should be completely black. However, in this black part three different effects can be observed (fig 8):

- thin circles centered in the middle of the CCD array

- little spots called ghosts centered on the line that joins the source and the array centers

- a continuum which spreads all over the CCD array

Even if human eye first notices the circlesdthe ghosts, the most importagffect isthe continuumbecause its
intensity increases athe area ofthe source increases. ¢inly one pixel isenlightenedand receives1000 digital
counts, the rest of the matrix will onlseceive0.0005 digital counts, but if a 100*100 pixel brighbne is
observed, the second kind stray light will increase up to 5 digitalcounts, which canmegléetedanymore.What
is more problematic is thaecondkind straylight varieswith the location of the lighsource inthe CCD array,
beeing more intense when theurcelightens the CCDcenter. It alsdliffers depending onhe spectraband and
polarization.

The origins of theséefectshave been explaindtirough an intensive numericsimulation of POLDER optics.
The circles come from the edges of lenses,gthestsarereflexions of thesource over one dhe elements of the
filter assembly which are then focused onto the CCD array by one of the landds continuum is the sum of
multiple unfocused ghosts.

A massive characterization of POLDER second kind stray light has been made in order to correct it : HreayCCD
has been divided into 13x17 rectangular zones of 16x19 pixels each. Each zone has been lightbnigdtspat,
whereas the remaining of the matrix observes drastically black conditions. A digital filter correspondingénehis
is computed with the observed stray light on the black portion of the array.

The second kind stray light correction uses the 13x17 filters per channel to substract second kind straydight to
spectral image. The level 1 processing uses then 13x17x15 = 3315 filmmgdctstray light, andthis correction
takes more than 20 % of processing tiare uses 100 Megabytes of memoflhus, secondkind stray light
correctionhasrequired ahugeeffort to modelthe different effects, to measurall the stray light filters,and to
optimise the definition of the algorithm, but the result is that what renadiesthe correctionhas beereduced to
the electronical noise level.



5.2.5. Example of sensor artefacts removal

The four following images (fig 8) showifferent stages of sensartefactsremoval : the POLDERaw image is
made of a small bright zone over a bldgckgroundThis worstcaseimage is some sort of @ricatureand does
not correspond to aealisticlandscape observed BBOLDER. Thesource is venpright in order torevealall the
artefacts : it is saturated thréienes, but theradiometriclevel of the saturatedpixels is known. Inorder to
emphasize on thartefacts,the raw image is infact the average often successive acquisitions. The following
sequence shows the different artefacts very well and prdsentshey successivelgisappear duringhe correction.
POLDER digital counts range from 0 to 4091, bete, the histogramisave been stretched order toshow the
defects : black corresponds to a digital count of 0, and white corresponds to more than 10 digital counts.

raw image smearing removal

1st kind stray light removal 2nd kind stray light removal

Fig 8 : Different steps of sensor artefacts removal



5.3 Radiometric_model inversion

5.3.1 Stokes parameters :

The light observed athe top of theatmosphere ionly linearly polarized. Thus, the lightreceived by
POLDER can be expressed with only three parameters : intensity of the light I, polamatgi®and polarization
direction@. In order to avoid trigonometric functions in the formuasl toallow the use of a matrix formalism,
we use the Stokes parameters |, Q, U :

| : normalized total radiance radiance / Solar flux

Q = I.P cosp
U = L.P sing

In the following sections, @Qnd U arealwaysexpressed in a coordinaggstem such that U= 0 when tlight is
polarized in the radial direction (this coordinate system is different for every (l,p) defemtording tothe Fresnel-
Descartes laws, the unwanted polarizagffiect of the optics is only sensitive to the Q component of the Stokes
vector.

5.3.2 Radiometric model

For thenon-polarizechannelsthe radiometric model is written :

XjpMK =M. AK . (PK|p . 1ipK + PoKig . Qpk) 6

where :
| : line number in the CCD matrix @1 < 242),
p : column number in the CCD matrix €lp < 274),
m : electronic amplification factor number£im< 7),
k : spectral band number £k < 9),

X|pmk - digital count measured by the pixels(O(|pmkas 4095),

G™M : electronic amplification factor @5: 1),

AK : absolute calibration coefficient

I|pk : normalized radiance observed by (1,p)

lek : second component of stockes vector normalized radiance observed by (I,p)

P1k|p expresseshe low frequencyvariations of the sensor sensitivity whidicreases dittle when the
viewing angle increases.

P2k|p expresses the variations of the unwanted sensor sensitivitglanzedlight. sz = 0 for the matrix
centre and increases up to 3% in the corners of the CCD array.

For thepolarizedchannelsthe radiometric model is written :

Xpmka=gm . Ak Tka (prka, ik + pkay, . Qpk - P3ka . ujpk) )

where :
a : polarized channel & a< 3),

TKa.: relative calibration coefficient of polarisers,
P2k31p, P3k31p . hereexpress theeffect of the polarizersand the polarization sensitivity on thstockes
vector.

Combining the three equations of the radiometric models for the three polarized channels of the sambasjkctral
this model can be written under a matricial formalism that is used to compute the Stokes parameters :



I Ip Ip Ipm Ip

0 ,R0 0 0

X(Z0=GMakork2e TRZR2K TRZRg ok D
k3 %Tkz K k250K k250K %Jk %
s PLS,  TROP2f TRPP3 U

3)

All calibration parameters are accuratelgtermined beforéaunch. Theyare then updated inflight in the Image
Quality System.On-groundcalibration methodsire exposed ifBret-Dibat and al (4), requiredaccuracies and in-
flight calibration methods are detailed in Hagolle and al (5).

5.3.3 Radiometric model inversion

For a polarized band, the thr&tokesparameters areomputed byjust inverting theabove equatiot(3), which is
rather simple.

For the non-polarized channels, it is not possible to obtairthtiee Stokesparametersince only onesquation is
available. However, it is possible to derive the normalized total radiance (first Perkeaseter) after correcting the
polarizationsensibility. For most opticalemote sensors (AVHRROCTS, VGT), theunwanted polarization
sensitivity of the optics is natorrectedother instrumentdave polarization scramble(SEAWIFS, SPOT) to
minimize this problem. This problem can be solved for POLDER images because the polaid@atisknown in
three of the nine spectral bands : since polarizatite variedess than totatadiance, it ispossible toextrapolate

the ratio ka /I|pk using a second degree polynomial function. The normalized

||pk = lemk /(GM. AK (Plklp + szlp : (ka /|ka)extrapolateli)

Of course, theaccuracy ofthis extrapolationvaries with the kind of observedtarget, but the most important
polarization effects are caused by eittier atmosphere or trminglint andthese twoeffects havesmoothspectral
variations. The correction of polarization sensitivity seems to work veryamdiivhat remainsfter correction is
allways below 0.3 % in the worst case (corners of the CCD array)

5.4 Geometrical rectification

The purpose of geometrical rectification is to map the images (acquired by thex@FPonto POLDERreference

earth grid, sothat all the multi-spectral, multi-polarizatioand multi-directionnal imagesare registered. The
expectedregistrationperformances ar®.1 pixel (max) for the 3polarizedchannels, 0.2 pixe{max) for the 8

spectral bandsand0.2 (RMS)for the registration of imagesorresponding to differentiewing directions.These
performances are achieved through an important on-ground and in-flight geometrical calibration process, and through
very accurate computation in the level 1 process.

In order to register all the data on POLDER grid, a geometév@rse modetomputation isneeded this reverse

model is the function which gives the coordinates (I,p) in the @@By corresponding to given grid point (l,J).

This model uses a Digital Elevation Model (NOAA's ETOPO di)itudeandorbit data,and in order to be precise
enough, is computed for every grid point observed by a POLDER image. A simple way to project the pixels of a
given image would have been to scan the whole grid to find the (I,p) coordinates of all the observed pixels. But such
a process would consume a lot of computation time. In order totage it is necessary to scamly thearea of

the grid observed byhe image beingrocessedThe observed area ithe innersurface ofthe CCD array edges
projection onto thecartographic gridThis projection ismadeusing direct model whichgives thegrid point (1,J)
corresponding to a (l,p) elementary detector.

Oncethe (l,p) coordinates corresponding togaven grid point are obtained, the pixel value imterpolatedusing
bicubic function (the bicubic function is a polynomial function which fits the truncated Shannon function (on a 4*4
neighbourhood)).

6. CONCLUSION

To conclude, a comprehensiveork has beerperformed onthe POLDER Level 1 algorithm definition and
validation. Thiseffort wasdriven by mainly two objectives: 1) t@orrectthe raw datafor all the instrument and



system defects in order to achieve the drastic radionaetcieracy required bthe mission objectives, 2) torovide
users with a self-consisteandfully calibrated productvhich is theunique basis for generating level and 3
geophysical parameters in the various domains of interest covered by the POLDER mission.

POLDER level 1 processingoftware developped tomeet the requirements ofthe algorithm represents
approximately 20000 instruction lines. A whole viewing segmemtrésessed in 3Gninutes on one of thmost
powerful workstations and uses more than 250 Megabytes of RAM. POLDER procastirfpas beerequipped
with four such computers in order to fulfil the objectives of systematic production of all level 1, 2 and 3 products.

An important validation campaign was led in order to validate this software, using sinmalatisdages, POLDER
on-ground measurements and double coding of radiometric and geometric algorithrROLIMER project team is
now eager to apply this software to real in-flight data.
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