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Operational High-Cadence, Mid-Inclination
X-Band INSAR from Capella’s Constellation

Two Years of Displacement
Monitoring Results
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History of INSAR at Capella

2017 2022 2024-25

First INSAR Official NSAR ~ >Uatedic partner

: . . . INSAR tasking . £
constellation design ~ project kick-off 4 collect C-18: first SSO
and collects  gatellite in 7-day RGT

(' [ ] o o ('
2020 2024
First mid-
First fortuitous inclined satellite  Official commercial
INSAR collections in 3-day InSAR availability of INSAR
tube tasking

Next chapter: operational INSAR tasking spans mid-inclination and SSO repeat-ground-track orbits.




Capella INSAR

C-13 mid-inclination INSAR

Capella

Maximum achievable coherence. Grid: 1x1 deg.
Orbit=606km_44orbits_3days. Incl: 53.01 deg. Off-nadir: 15-50 deg Capella-13

079 Frequency 9.65 GHz
053 Bandwidth 600 MHz

042 = Rangeres. 0.25m

Latitude (deg)

026 Azimuth res. 0.05-1.2m

# Opportunities / day. Grid: 1x1 deg.
4orbits_3days. Incl: 53.01 deg. Off-nadir: 15-50 deg

Sr——

Incidence 16-57 deg

38 Swath width 5-10 km

30 Orbit altitude 605 km

2o 44 orbits /
24 || Repeateycle ™5 oc days

Latitude (deg)
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Orbital passes
visualization of an
RGT orbit with:

Altitude: 620

Inclination: 44

Repeat cycle: 5

73 orbits/cycle




Capella INSAR

Capella C-13 InSAR: Delivered Stack Locations

Capella
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Capella Calibrated Amplitude | ¢
Local e 24-06 0 :

Capella INSAR

Mid-inclination SAR -
2.95 day repeat




Capella INSAR
Capella

Mid-inclination SAR - 2.95 day repeat
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Orbital stability — Perpendicular baselines

Normal Error [m] ~

-5000
-10000

-15000

2025-05 2025-07 2025-09 2025-1 2026-01

Acquisition Time [UTC]

Example: Miami spotlight data with > 130 acquisitions

2026-03

2026-05
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Capella INSAR ’ﬂ
Capella

Improved orbit estimates and reliability

Before: real-time orbits After: ~10-50 cm RMS orbital precision




Capella INSAR 'J
Capella

Improved orbit estimation

Geocoded SLCs — coregistered using orbits + DEM

High coherence possible with no cross-correlation
refinement!
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Capella INSAR

Improved orbit
estimates and
reliability

azimuth (along-track) residual (m)

Capella absolute geolocation error, Rosamond CRs
1611 measurements, 124 acquisitions, 13 CRs

[1 95% ellipse
O per-CR mean

24 |
1 range: +0.68 + 0.26 m
| | azimuth: +0.20 £ 0.49 m
1.5 1
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Coherence

Capella INSAR

Longer term coherence: Rosamond,

Mountainous
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Example campaigns



Capella INSAR
Capella

Cymric Oil field

Oil Production
\ Phase Line-of-sight
(radians) displacement
(mm)
n 7.7
/2 3.9
SEALING LAYER
PRODUCTION FORMATION
0 0
-1/2 -3.9
CRYSTALLINE BASEMENT
-7 =77




Coverage and resolution vs Sentinel-1

Sentinel-1A IW frame
[ Capella-13 spotlight scene

200 m

Capella-13 spotlight

2026-02-18

“} Look direction

o

' {'| Porsche tower




Capella INSAR

Capella

Tower — Miami — PSI point height correction
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Capella INSAR

Piton de la Fournaise, Réunion

Wrapped phase
[ R

-n/=7.7 mm 0 n/+7.7 mm 0 0.5

03 Feb — 12 Feb (pre-event) 03 Feb - 05 Mar 03 Feb —» 08 Mar
527 B Y 1A 3 » 2

17




Piton de la Fournaise
Lava flow evolution

Brightness: mean coherence
Hue: date of largest coherence drop
Saturation: coherence just before the drop

21.22°S

21.24°5 4

21.26°S ¢

21.28°S

Mar 8

Mar 5
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- Feb 15
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Capella INSAR !a
Capella

Landsllde on Palos Verdes Penlnsula

‘ Y Active landslides
fexpanded olitside
Wthe 2007 boundary
mapped byithe J c T
“¥California ! | Peak motion in 2024:

Geologlcal Survey.

3-5 meters / year

UAVSAR flights Sept.
18 and Oct. 17, 2024

Source: Al Handwerger,
NASA Earth Observatory

Pacific Ocean

Landslide Velocity (cm/week)



Capella INSAR

é
Y

LOS velocity

(meters / year)

0

Positive = toward

Negative = away LOS velocity from Capella Spotlight SAR
Nov. 2025 - Apr. 2026

Ascending * Left-Looking

Look: 309.0° - 51.0 Incidence: 49.3°—49.5

Palos Verdes — Capella-13 Spotlight INSAR Capella

50 Spotlight images
Nov, 2025 - May, 2026

25-50 cm resolution
49° incidence



Capella INSAR r
Capella

Palos Verdes — Capella-13 Spotlight INSAR

Capelia INSAR + 104-station campalgn GPS network
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Capella INSAR

%Capela

Palos Verdes — Capella-13 Spotlight INSAR

Capelia INSAR + 104-station campalgn GPS network
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Capella INSAR

Palos Verdes Landslide — Pixel offset tracking
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Palos Verdes Landslide — Sentinel-1 comparison

Sentinel-1 INSAR
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NASA SDC: troposphere + deformation

A3
Long-dwell spotlight application: Credit: Stacey Huang ., ,
. . (Huang et. Al, In Rev.) —1
simultaneous atmospheric and L/
. A1 Squint backward
deformation I | 0
| | ~Usq
/ | |
Squint forward | ( _
I =
Bsq l\ ”‘\”.-..—l-r-
E Along-Track Solution E Range Solution ‘ Calibrated Atmosphere Solution
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Capella INSAR

Analytics partners!
IREA-CNR

Descending Left-Looking
Ascending Left-Looking

—— Ascendine Richt-I.ookine

agore _. GAMMA!
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Capella Space
Try out our open data! open-data STAC catalog

Capella Open Data By Use Case
® InSAR

Supply Chain Intelligence [ . .
o | pip install capella-reader

https://github.com/capellaspace/capella-reader

Humanitarian

Renewable Energy

from capella_reader import CapellaSLC
from capella_reader import adapters

B Maritime
World-Renowned

Environmental

slc = CapellaSLC.from_file("path/to/slc.tif")
® Urban Development
# Convert to ISCE3 data structures
radar_grid = adapters.isce3.get_radar_grid(slc)
orbit = adapters.isce3.get_orbit(slc)
doppler_poly = adapters.isce3.get_doppler_poly(slc)
doppler_lut = adapters.isce3.get_doppler_lut2d(slc)
- # Access metadata

print(slc.shape) # (rows, cols)

print(slc.meta.collect.platform) # 'capella-14'
z print(slc.meta.collect.image.center_pixel.incidence_angle)

Defense & Intelligence
Aquaculture
Disaster Response

Show 5 more v



https://stacindex.org/catalogs/capella-space-open-data
https://stacindex.org/catalogs/capella-space-open-data
https://stacindex.org/catalogs/capella-space-open-data
https://stacindex.org/catalogs/capella-space-open-data
https://stacindex.org/catalogs/capella-space-open-data
https://stacindex.org/catalogs/capella-space-open-data
https://stacindex.org/catalogs/capella-space-open-data
https://stacindex.org/catalogs/capella-space-open-data

Thank you!



Capella INSAR

Kilauea, Hawaii: Spotlight

i — Source: Eart. |-cubed. USDA. USGS. AEX. GeoEve. Gatmanoina,



Capella INSAR

Kilauea, Hawaii: Spotlight

i — Source: Eart. |-cubed. USDA. USGS. AEX. GeoEve. Gatmanoina,



Kilauea summit DEM error from Capella C13 (geocoded UTM 5N)

a Ascending (RO24) b Descending (RO15)

Kilauea, Hawaii: ‘
DEM Errors in
Caldera
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Capella INSAR
Capella
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Capella INSAR f
Capella

Rosamond coherence analysis

Coherence: 20250131T073503_20250203T063147

Coherence histogram




Piton de la Fournaise: multiple eruptions captured

£ Layers

Filtered time s

@ Vvisualization

Value: 0.0014
[ Count: 6

Time Series

@® Masking

© Point Buffer

& Hide Time Series ; y ; '.» i .. :'7_.;:-\

= | eaflet | Tile: Esri — Source: Esri. i-cubl



Kilauea, Hawaii: Extended spotlight

Descending (right-looking) Ascending (left-looking)

c Near-source cumulative LOS (median within 150 m; episodes shaded red)

04
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~604

LOS displacement (cm)

80

== descending (RO15)
—— ascending (RO24)
InSAR data gap

-100+
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