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Abstract

The launch of the four CO3D satellites took place on 25th July 2025. One of the goals of the mission is to generate a worldwide,
accurate and low-cost Digital Surface Model (DSM) at a resolution and relative height accuracy of 1m. This 3D performance relies on
well-controlled image quality: the radiometry and resolution ensure a performant matching between the stereo images, and the geometry
guarantees an accurate altimetry. The Image Quality In-Orbit Test (IOT) phase has permitted to tune the on-board parameters before
starting the massive acquisitions. Dedicated acquisition modes were used on calibration sites spread throughout the world. Thanks to
the agility of the satellite, celestial acquisitions are possible and support the radiometry and resolution calibrations. This paper does not
include the in-orbit performances due to confidentiality agreement.

1. Introduction
Launch

Since mid-2019, Airbus Defense & Space in partnership witt

CNES, is developing a new High Resolution Optical EO missiot 1st images
dedicated to very high resolution 3D observation called CO3I
(“Constellation Optique 3D”). CO3D mission is based on a Jul 25 Sep 25 Nov25  Jan 26 Mar26  Mai26
constellation of four optical satellites (Lebégue, 2020) acquirine—— ** : : J :
images at a resolution of 50cm (Lebégue, 2026).

*-o *—o

Pointing bias correction

Images are acquired in red/green/blue (RGB) and near infra-re DeltaT assessment

(NIR) spectral bands with a 50 cm Ground Sampling Distanc SNR assessment . .

(GSD), thanks to matrix sensors based on a Bayer pattern. Tt Absolute radiometric
Preliminary focal plane calibration

brings new calibration challenges compared to previous pus
broom systems (Pleiades, Pleiades-Neo ...) such as demosaic
and 2D line of sight (LOS) geometrical determination.

cartography
B/H validation
Instrument refocusing and
preliminary MTF assessment

The launch of the four CO3D spacecrafts took place 8njaky
2025 aboard Vega-C from Kourou space center together with tr
Microcarb microsatellite. After a first week spent calibrating the Figure 1 : Key elements of the 10T

most critical subsystems of the platform, the instrument was

switched on, enabling the 9-month Image Quality In-Orbit TesR.2 In-orbit test organization

(IOT) phase to begin. At the end of the 10T, the spatial segment

is verified as calibrated and the worldwide acquisitions can starf.he calibration activities take places on a cloud-based
While raw data are beginning to arrive, the image processingfrastructure called Image Calibration Center (ICC) It enables
chain CODIP (Melet, 2020) can still be adjusted for the next fouthe definition and sending of acquisitions requests by managing

months before the start of the massive production of th&everal interfaces with the Airbus ground segment. It also hosts
worldwide DSM. computing resources for calibration processing and catalogs the

images and the processing parameters (Melet, 2026).
2. In-Orbit Test overview

The Image Quality team is made up of engineers from CNES and
2.1 Calibration activitiestimeline Airbus Defense & Space and has gathered for 9 months at the

CNES office where the ICC is located. The team consists of about
Calibration activities began a few days after launch, once the firg0 people working on radiometry, resolution, geometry and 3D
images were performed. These activities were organized tactivities. IGN (Institut National Geographique) is also
calibrate the satellites and evaluate their performance as quickiinplicated in the 10T by supporting the global block adjustment
as possible, while taking into account the mission’s significanand 3D qualification activities. The exploitation team, consisting
constraints: calibration of four satellites, numerous calibratiorof three people and located in the same room, handles the
steps and numerous performance metrics to be evaluated (fr@nbmission of acquisition requests and manages routine
instruments characteristics to 3D products precision). The kegyrocesses which guaranty that the performances are stable in the
highlights of the first months of IOT are described in Figure 1. exploitation phase. The ICC development team is located in an
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adjacent office and provides daily support to the Image Quality

team. Due to ageing components, some pixels may not respond
normally to incident light over time. We call them defective if

3. Radiometric Activities they are too noisy, appear black in highlights or white in

shadows, or if their response is non-linear. Even if there is only a

All radiometric activities are performed for both visible (VIS) negligible amount, without correction, those pixels may

and near-infrared (NIR) sensors. Bayer processing typicallgontaminate the neighbouring area during interpolation steps

involves decomposing the color planes to assess the red, grestith as Bayer demosaicing. These pixels are detected using

and blue bands individually. For some metrics, discrepanciesummation acquisition and interpolated during the normalisation

between these bands provide a confidence interval for therocess. Night images are acquired with longer integration time

assessment. compared to daylight images. Some defects are then appearing
o due to this acquisition configuration change, that are not visible
3.1 On-board and ground normalization on daylight images. Thus, dedicated corrections are applied to

e . . o remove them, which needs to be configured differently compared
Among the standard activities of radiometric calibration, detectofy daylight acquisitions. As illustrated in Figure 3, these pixels
normalization is important because it delivers uniform images ofye mostly visible in low-radiance areas.

uniform areas. This normalization is processed on board to
mitigate the downlink rate. Unlike the Pleiades system, the dark
and offset normalization tables cannot be loaded via the upstream
link due to their size, which corresponds to a 150-million-pixel
matrix sensor. Specific on-board processing and guidance
maneuvers have been developed for this purpose.

»

Figure 3. CO3D demosaiced night image of Istanbul acquired
/ with a 70ms integration time, before (left) and after (right)
/“ defective pixels interpolation.

3.2 Integration time tuning and Signal-to-noise ratio
assessment

. " ) L CO3D uses state-of-the-art matrix sensors. In addition to their
_ Figure 2. CO3D drifting summation acquisition process. 100 many radiometric qualities, such as low noise and integrated
images are acquired along an 80km-long strip and summed. O\ filters, the acquisition's integration time can be tailored to
board stacking of successive acquisitions over different sites i s;re an optimal signal-to-noise ratio (SNR). The sun's zenith

possible. angle (SZA), which varies with latitude and season, directly

On-board offset and gain creation is based on a drifting guidand@pPacts the input radiance at the instrument level by roughly the
combined while directly summing several images. For gairfactor cos(SZA). To comply with 3D global specifications, a
tables, this is performed over landscapes as uniform as possi§lgod, uniform SNR is required for all acquisitions worldwide.
like Antarctica or deserts. Even if this acquisition mode should e CO3D system adapts its integration time to the local SZA to
average the scenery across the sensor, some residue mi§Agure compliance with the SNR specification. This is why the
remain. Therefore, we stack on-board several summatiorfisO3D system is more sensitive in shadows and at high latitudes
acquired over different areas of interest. Offset tables us#an traditional push-broom satellites. The integration time
summation acquisitions over dark oceans at night, far from th&odel as a function of SZA was consolidated and validated
coasts to avoid any light source. Equalization tables are direct§uring 10T.

computed on-board, based on those summed acquisitions.

(S@I\IL? MTF FoM
Specification Applicability
) . 95% of 50x50 R @50cm 25 0.05 15
HF residue <0.5% Dix. G @50cm 30 0.05 15
LF residue <5% All pixels B @50cm 30 0.05 1.5
Structured noise <1% white noise 99.7% pixels NIR @1m 40 0.05 15

- . 0 -
Defective pixels <0.1% All pixels Table 2. Radiometric and resolution specification expressed in

Table 1. CO3D radiometric specification related to equalizationterms of SNR, MTF (Modulation Transfer Function) and figure

with the associated stringency. The defective pixel specificatiorPf merit (FoM). SNR specification is given here at L1 radiance,

is understood before processing while equalization residues arévhere it is the most stringent. FoM is the product of SNR and
evaluated after. MTF, this specification ensures a good image quality if one of

the SNR or MTF specification is not met.
Table 1 lists CO3D equalization specification. They are linked to ) ) ] )
the potential low (LF) / high frequency (HF) residues afterTheoretical SNR evaluation is based on noise model
equalization and structured noise. The latter might appear due fgeasurement. Dark temporal and spatial noise are evaluated in
image downlink effects, electromagnetic coupling effects oflight. As summation acquisitions are not compressed, they are
remaining electronic chain spurious or readout artefacts. also used to assess the instrument spatial noise (the on-board sum
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averages the temporal noise). CO3D SNR assessment relies sensors show a very good agreement (Figure 7). Even if those
massive automatic processing over random landscapes acquiredults demonstrate good pre-flight measurement, current IOT
during IOT. SNR specification can be found in Table 2. CO3Dcalibrations will deliver better performance.

performs well in terms of SNR especially at low radiance. This
ensures a good radiometric content in the shadows and at hi 1.04
latitude, supporting 3D reconstruction in dense urban areas.

Details over CO3D noise and SNR assessment techniques and
associated performances can be found in (Lucas, 2026).
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3.3 Absolute Calibration activities {
B 23mes

Absolute calibration activities aim at updating the radiometric 8 P R NiR

model parameters (gain and offset for CO3D) to conver. Bands

numerical counts of the image into radiometric quantitiesFigure 7 : Ratio between CO3D and OLCI-B (reference sensor)
(radiance) and also monitoring these parameters over time. It alsa OA reflectances. This demonstrates a really good pre-flight

helps the generation of the land cover mask in the imagealibration: better than 4% (VIS band) and better than 6% (NIR)
processing chain (Tanguy, 2024). Two methods are combined to
calibrate and monitor the absolute radiometry. The Moon Calibration method is used here to monitor the time-

evolution of the radiometric parameters. Measured lunar
irradiance is compared with a modeled one. The model is derived
from the Robotic Lunar Observatory (ROLO) from USGS
(United States Geological Survey) considering the VIS + NIR
corrections proposed by CNES using PEIADES images
(Meygret, 2017). The agility of the CO3D spacecraft is used to
take several images of the Moon during an orbit. From these
images, an integrated measure of the Moon irradiance is
computed for each spectral band, based on the on-ground
radiometric parameters of the instruments. The positions of the
Sun and the satellite in the selenocentric frame are used as inputs
for the ROLO-CNES model to compute the same integrated
lunar irradiance and to compare it to the measure.

Figure 4 : Lybia_1 by CO3D, = .
used for the absolute Figure 5 : Moon acquired by

calibratior CO3D 4, Resolution Activities

The Pseudo-Invariant Calibration Sites (PICS) method crossthe main activities are dedicated to the instrument refocus and

calibrate CO3D measures with high-quality measures fronthe MTF (Modulation Transfer Function) measurement. After

reference sensors over desertic sites, known for the stability #fitial IOT activities, monitoring compression rates ensures that

their Bottom of Atmosphere (BOA) reflectance (Figure 6). the system will be able to download all the expected data during
the bulk acquisition phase.

i AN o« % \\": TURKEY
e .S:L/ — S ooy o 4.1 Datasets

/

Bl Y N 4Q o
‘ AoctAS .]uamsl« L In the same way as was done on Pleiades, images on stars were
o] !"— ':T;‘m ; HILF .“"""\\“‘""‘-’ mainly used. CO3D can acquire bursts of images, as illustrated
o W = .. by Figure 8 of both terrestrial and celestial targets. Despite the
D e T o s uemm.\ (L ge shear potential number of frames, those acquisitions are not
M m compressed for ground transmission, preserving the full range of
instrumental effects in the images. Similar uncompressed bursts
' were acquired on selected ground targets to simulate the
Figure 6 : Desert PICS used for the CalVal CO3D activities. compression/decompression process.
Black boxes are the 6 PICS recommended by CEOS.

Since 1982, the CNES has developed the SADE/MUSCLE
system to perform such cross-calibrations (Alhammoud, 2025).
The SADE database now contains more than 33 million of
reference measures (mean image radiances) over the different
PICS. The MUSCLE software allows us to select those with a
similar geometry of acquisition than the CO3D ones. It uses a
Radiative Transfer Model (RTM) to propagate these reference Vizstack NI stk
Top of the Atmosphere (TOA) radiances back to the surface, then
spectrally interpolate them into the CO3D spectral bands and T
finally propagate them again at TOA level where they can beFigure 8. CO3D star burst acquisitions principle. The satellite
compared with the CO3D measures to cross-calibrate. can do a series of such acquisition in a single orbit. This allows
gathering data stacks over multiple areas of the sensors in a
First comparisons made between the four CO3D satellites using short time frame.
the on-ground radiometric coefficients and OLCI-B as reference
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The stars were selected to ensure a strong enough signal for th8 M TF assessment

four blue, green, red and near-infrared bands with a standard

integration time (Lucas, 2023). Stars with companions or opticdbased on super-resolved PSF and phase diversity outputs, we
doubles were rejected to ensure imaging of a single light sourg®uld assess precisely the instrument static MTF, including both
within the frame. The list of the remaining available stars is givesensor attenuation and optical aberrations. These static MTF

in Table 3 measurements form the basis for generating the ground
deconvolution filters. They are applied during the restoration
Star name HIP index Magnitude process in the image processing chain and consist in reverting the
Alpha Ursae Minori HIP_ 1176 1.97 instrument low-path filter effects. CO3D MTF evaluation and
Pi® Orionis HIP_2244¢ 3.1¢ restoration is detailed in (Lucas, 2026).
Zeta Hydra HIP_4381. 3.11
Epsilon Leoni HIP_4790! 2.91 Dynamic effects were assessed on terrestrial acquisition based on
Epsilon Virginis HIP_6360: 2.8¢ geometric modelling and AOCS (Attitude and Orbit Control
Epsilon Ophiuct HIP_7988. 3.2t Subsystem) measurements. Those include platform stability
Eta Serpent. HIP_8996: 3.2 (drift and vibration) and guidance induced footprint distortion
Delta Draconi HIP_9437( 3.07

Beta AQuar HIP 10627 5c during imaging time and they all vary linearly with the
eta Aquari — ‘ = integration time T;). This is inconsistent with the varying
Table 3. CO3D compatible stars list acquired during IOT.  integration time strategy implemented to maintain a constant

42 Refocus operations SNR, which increases in ration ¢f;.

Refocusing operations have been conducted soon after launcRUS: @ trade-off is necessary between MTF and SNR
thanks to several methods. We primarily used star stacks acquirBgfformance. This is the reason for the figure of merit (FoM)
under different thermal settings and processed using a phaSgecification given in Table 2, with FoM being the product of
diversity algorithm (Latry, 2017). This provides both the defocud/ TF and SNR. Consequently, the implemented Ti law as a
value and a detailed evaluation of all the optical aberrationinction of SZA balances both SNR and MTF needs. CO3D SNR
contributing to the wavefront error (WFE), projected on the MTF performance are assessed at satellite level, without any

Zernike polynomial basis. For each thermal setting, urbans areRE0C€SSing. Ground restoration makes up for instrumental
were acquired for visual comparison and empirical evaluation d?ffgcts: radiometric processing denoises the images and increases
the defocus. their sharpness.

Additional measurements and control where performed, based §ft COmpression monitoring

point-spread function (PSF) full width at half maxmumiane the radiometry has been calibrated, the precise onboard

(FWHM) evaluation and PSF super-resolution as described . X ! . -
(Lucas, 2026). Those four methods provided a thermal settin pompression bit rate can b.e monnorgd and the quality target is
’ ed-tuned to match the mission requirements.

best focus estimate with an averaged dispersion for all satellit
and bands, lower than 15nm (expressed as WFE defocus).

Overall Mean - NIR Overall Mean - RGB

Mean value Mean value

Tableau 1: Extract over a few weeks of CO3D NIR (left) and
RGB (right) mean bit rates.

CO3D on-board image compression is based on a CNES quality-
driven compression algorithm (Camarero, 2012). This algorithm
allows a user to obtain a local specific quality target on each 8x8
block in the wavelet domain. This target, denoted k, is defined as
a fraction of the local noise level (Cucchetti, 2021).

During IOT the compression calibration consists in the
Figure 9. First CO3D1 (Top) / CO3D2 (Bottom) synchronous acquisition of multiple raw uncompressed images from various
acquisition, Gizah pyramids, before any instrument refocus landscapes in order to test multiple quality settings. From one raw
operation. Both instruments were out of focus. image, one can generate compressed/decompressed images, with
a different quality setting each. This allows comparing the impact
. A ' . of compression on the image weight depending on the quality.
Z:}gur;e?jiir;?:js éhilzltti?,']d?ﬁggs ?rflé?ri ms;gvc\),v?;;el;giﬁsbeegogﬁlassical image quality metrics could be monitored (for example:
y P : an Square Error with respect to the instrumental noise, SNR)

g:)?g::isg(e):]ilﬁunChhés-reh:nt‘évg;?rzrfhvgeerﬁénoioscgstz(r)nok?e?ﬁer theIl1rowever because the human visual perception does not rely well
9p P ’ on mathematical metrics, a visual analysis is performed on the
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images to spot the areas, landscapes or details where compressiaigue bayer sensor. On the other hand, the Near Infra-red band

loss is visible. is acquired by a seperate sensor. By design, the NIR footprint is
slightly larger than the RGB one (see Figure 12).

By the end of 10T, from the analysis of various landscapes

(deserts, forests, dense cities, shores, etc.), the perfect balacenodel of the difference between RGB and NIR lines of sight

between quality, bandwidth and visual artifacts will be set irmust be established to enable the resampling in a common

order to get the best quantity and quality of images from CO3Dgeometry (perfect sensor, ortho-image) with a good
superposition between the spectral bands (requirement set to 0.3

5. Geometric Activities pixels). It is a prerequisite for image compositions (see Figure
14) and land cover masks calculation (Tanguy, 2024 and
5.1 Geo-location calibration Youssefi, 2026).

During the first weeks in 10T, a rough bias has been corrected on
board which permits to enhance the pointing error by a factor of
five (Erblang, 2026). This pitch and roll correction has been
performed by taking manual measurements on Google Earth. It
was a prerequisite for acquisitions needed for other calibration §
activities, such as moon and stars images for radiometry and
resolution. This made it possible to run the automatic matching
process on SRP (Space Reference Points, Chandelier, 2020) on#
several hundred of products. This extensive data set permits after
3 months to refine the pitch and roll on-board correction by a
factor of three and to correct the yaw angle.

i ‘-lrgf- 3 i
Figure 13 RGB imagery

Figure 14 colored
composition with the NIR
represented in r

Works are on-going to reduce the Absolute Pointing Error (APE’}his relative model is established by image correction techniques

byrhé%rg'gmglgr dzgen.gi%i:gs d(')sr,]tr'(k))rtig?il gfggmetfés'o;qtr g;' ormalized cross correlation or mutual information) between
purpose, ! quisit Istribu 9 : IR and green @50cmThe accuracy of the result is

determined through an automated process that takes the weat anpromised by contrast inversion, particularly on vegetation

into account. which reflects a lot of signal in NIR wavelength. This effect is
illustrated in Figure 15 and Figure 16 with a clear distinction on
the disparity map created by the landscape: the trees are mostly

located in the upper part of the image.
il | los  WEE

| s ; ¥ o ﬂ,:\
Figure 10 : example of one orbit Figure 11 : zoom of a
dedicated to bias measurement portion of this orbit
where acquisitions are planned where acquisitions are
where the weather pernr evenly space

— ' R e e

Figure 15 : Disparity map from Figure 16 green
 matching between green and corresponding image
NIR

These corrections improve the overlap area between two adjacen
scenes (see Figure 28 for a mosaic illustration). It also reduce th
exploration area in CODIP process of SRP matching which is
essential to reach the planimetric requirement of 5m expected o
the processed products.

=y

o
Figure 17 : Zoom on trees in  Figure 18 : Zoom on trees
the green band in the NIR ban

5.2 Multi-spectral registration

SEEE=S

Blue: ground projection
of RGB sensor

. ground projection
of NIR sensor

To reduce the measurement noise, hundreds of images were
processed using automatic filters to remove those which are the
most impacted by the contrast inversion. Some new techniques
are envisaged to make the NIR-RGB correlation more robust, i.e.
Channel Features of Oriented Gradients (Ye, 2019) or by filtering
ambiguous correlation (Sarrazin, 2021). The NIR-RGB
geometric calibration relies on a specific acquisition tuning. To
ensure a perfect synchronization between the NIR and RGB
acquisitions, the integration times are set to the same value and
fthe two acquisitions start simultaneously. Otherwise, the starting
Hrne of the NIR acquisition can be shifted up to 30ms (DeltaT,
ee Figure 19). It helps the attitude estimation (see part 5.4). The

[LI]]]

Figure 12 : ground
projection of line of sight
with an amplified
deformation for a better
visualizatior

—
]
——
|
—|
—
L — —
—]
—
L]

L]

Early in the 10T, it is crucial to demonstrate the capability o
delivering images with a performant overlay between the spectr.
bands. The red, blue and green are natively registered thanks t8
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Integration time (Ti) can be set differently for RBG and NIR

sensors (see part 3). Eighteen overlapping images are acquired on each site with
varying acquisition angles (Figure 22). Starting with the 18-
acquisition group, a LOS model is established based on a spatio-

1 tne triangulation process. For one satellite, a dozen of LOS models
@ B'-i"e2 Line 2 are calculated from each site (Laurent, 2026). The auto-
o Line 3 L s calibration allows establishing a LOS model up to a rotation and
m a scaling factor (Figure 23). The models are thus compared
g e n-1 \ﬁ(—/ between sites after compensation of a yaw tilt and a

Line n RGBadd magpnification and the standard deviation between them is the

final validation criteria. The retained model corresponds to the
average of all models.

YAENN EEEAAE

- AZERN EJEIE

e nnonnEaannE

e, ARNEED e

Figure 19 : NIR and RGB acquisition principles. The RGBadd ﬂKHTj 7| ZIEL‘E_*
is dedicated to the attitude drift restitution

DeltaT

Figure 23 : comparison between the LOS models on 5 x 5
locations of the field of view of the same satellite: without tilt
5.3 Focal plane cartography compensation (left), without magnification compensation
(middle), with both compensation (right). Each color

The distortion correction is an activity that is carried out on corresponds to a same LOS model. Each dot represents an
missions where a precise geometric accuracy is essential. The offset in row / columr
requirement on the knowledge of lines of sight is set at 0.1 pixels
to mitigate the contribution to the altimetry budget. The purposdhe tilt is systematically corrected in CODIP thanks to the
of this activity is to establish an absolute angular model thatnitary refinement based on SRP. The magnification may be
restitutes the distortion as shown on the grey ground projectiotorrected in CODIP thanks to the global spatio-triangulation
on Figure 12 (Erblang 2026). It is also calibrated by stacking the

magnifications measured on hundreds of images to reduce the
Unlike Pleiades satellites, CO3D has matrix sensors that requiregitary SRP matching noise.
a specific method based on line of sight (LOS) auto-calibration
(Vidal, 2022). The auto-calibration is convenient for high-5.4 Line-of-sight dynamic stability
resolution imagery: it mitigates the correlation between attitude
errors and line of sight. The various incidence angles (pitch and oy ; O
roll) add sufficient constraints without having a precise reference * — oo e
DSM. It offers the possibility to select various calibration sites
without having precise references and thus allows other criteriaz °
to be prioritized: well textured and stable landscape, good ., B =
weather, no conflict with other calibration sites. > \/ j

gyro estimation

mplitude (px)

Figure 24: Comparison of a
o @ simulated attitude profile with X
vibrations and simulated gyro > —
measurement which is Figure 25: Effect of a
representative of the low  vibration on a DSM
. frequencie (Buffe, 2024 (Berthier, 2024)

Geometric calibration is a prerequisite to achieve the targeted 3D
performance. Vibrations on the attitude profile induce altimetric
oscillation on DSM (see Figure 25). The requirement is set to 0.1
) pixels. Innovative correction methods have been prepared before
I launch combining gyrometer measurement and multispectral
bands correlation (Buffe, 2024). Observation on flight images
prompts an adjustment of the method. Nevertheless, the
NIR/RGB matching remains the key feature to correct the
. satellite attitude thanks to the shift between the start dates of RGB
R and NIR (DeltaT see Figure 19). Different shifts have been tested
I : in 10T to find an optimal value. A final check is performed at the
DSM qualification step to ensure there are no residues due to
satellite attitude jitter.

Figure 20 : Location of LOS calibration sites

{ ik Figure 22 : overlapping
Figure 21 : 18 acquisition ground footprints of 18
accesses on a LOS calibration  acquisitions used for
site from two different orbits  line-of-sight calibratio
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A higher density of tie points on overlap areas provides a better
constraint on the altimetric gap between adjacent DSM. Thanks
to an optimized tuning achieved with the help of IGN, these gaps
are mitigated (see Figure 29 and Figure 30). The requirement is
set to 0.6m. The final check is performed at the DSM
qualification step (see part 6.1).

6. 3D Activities

3D activities take place in a second stage of the commissioning
phase once radiometric and geometric calibration are finalized.

; 2. 3 Al \ i T
Figure 26 : port This includes the verification of the altimetry performances that
where double acquisitions are orbit where acquisitions with constitutes a main requirement of the CO3D mission (Lebegue,
evenly spaced various incidence angles are 2024) and the validation of the DSM quality which is a key
planne criterion for product users. These activities are mainly carried out

during the first few months following the start of the massive
Different acquisition modes that may affect the satellite attitudacquisitions (Youssefi, 2026). Two specific activities that are
profiles are explored: double acquisitions with two differentdirectly linked to the altimetry performance are highlighted in
satellite maneuvers (see Figure 26) and various incidence angliss paper.
within the flight envelope (see Figure 27).

6.1 Global block adjustment validation

5.5 Global block adjustment tuning

Mean alang columns [m] - Min 0.95 { Max 2.34

A global block adjustment, gathering around 100 different CO3L
images, is carried out which insures a good geometrice
coherency between the adjacent product (Melet, 2020). o s ww ike  mm e we @
mitigates the altimetric shift between adjacent unitary DSM afte ¢ 3 ;
the 3D merging.

Tie points ground z residus

18.250

18225

Figure 28: block ] )
18200 adjustment

measures | 200
corresponding 00 00

18175

: | toa3x4stereg S e TN
v paIrS (“‘ 20x20 Altimerric diference (m)
18.125 s ) . . .
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qualification site

18.100

In collaboration with IGN, CO3D DSM are qualified with respect

to reference model based on Pleiades-Neo Imagery (see Figure
31). In particular, this makes it possible to quantify the residues
M DA e MR B B BT from the global block-adjustment process. Works are ongoing to

. . . . extend this qualification process to larger mosaics up to L4
Different measures are combined in the global block ad]usme%andard-sizgd distributionpproducts 9 P

(Erblang, 2026):
- Ground control point (SRP) with a planimetric and altimetric : ;

constraints. The Z measures of SRP is the main driver of th%2 B over Hratio tuning
DSM absolute altimetry performance (red dots on Figure 28).

- Tie points that link between two images and eight images whic -
improve the geometric consistency between adjacent produc -
(blue/purple dots on Figure 28) i

18,075

ce90 value : 0.83m <e90 value : 0.28m
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. ool [ Em S Figure 32: B/H world map

18125 ms) o it o The B over Hratio (B/H) is a key factor of the DSM performance.
18.100 18100 | The higher B/H is, the better the altimetry performance but
075 wors number of occlusions increases. A compromise is set before the

1 start of massive acquisitions. The world map is divided into two
. o . Figure 30: Altimetric gap on  parts: B/H = 0.3 for moderate slope in blue and B/H = 0.2 for
Figure |29' Altlmetrlchekl]p gn overlap areas on Tchad after high relief in red (see Figure 32). By testing different B/H values
bO\;er ap areas on fcha parameters tuning in 10T on dedicated qualification sites, the two values are
efore parameters tuning adjusted before the start of the massive acquisitions.
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