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PROBA-V Companion Cubesat (PV-CC)

Belgian Nanosat platform flying 

the spare PROBA-V Instrument

Re-use of PROBA-V ground 

segment for the IOD data

Sun-synchronous orbit 500-

550 km altitude range

Cubesat mass 18kg

Global coverage 12 days



PROBA-V PVCC

Altitude (km) 820
564 (at launch)
530 (now)

GSD at Nadir
VNIR : 97 m
SWIR : 186 m

VNIR : 63 m
SWIR : 122 m

Ground Speed (km/s) 6,6 7,0 

Native sampling time (ms)
VNIR: 14,7
SWIR: 28,3

VNIR: 9,6
SWIR: 18,4

Integration Time Range (ms)
VNIR: 1,2 ς11,3
SWIR: 0,4 ς22,3

VNIR: 1,2 ς6,2
SWIR: 0,4 ς12,4

Satellite Mass (kg) 158 18

Launched

Oct 9th, 2023

Launched

May 7th, 2013





Cal/Val during the 
commissioning phase

Launch and 
Early Orbit 
phase (LEOP)

Spacecraft and 
Instrument 
commissioning

PDGS 
Commissioning

Cal/Val 
(Radiometry & 
Geometry)

PV-CC launch

9th Oct 2023

IOCR

In Orbit 

Commissioning 

Review



PVCC Processing
Facility status 



PVCC Processing workflow dashboard



PVCC Products dashboard



In total 316 scenes processed up to L2A



Earlier commissioning issues

D. Some scenes contain duplicate image data (multiple blocks of image data are 

repeated but with different timestamp.

E. Some scenes contain discontinuities in the image data



Earlier commissioning issues

F. Example of acquisition (scene 1261) which contains a weird satellite manoeuver. 



PVCC geolocation results 



Segments 

used for the 

geolocation





Absolute geolocation (before/after calibration)

All scenes/All spectral bands

Before calibration After calibration



Interband errors
before/after calibration



NIR-BLUE  NIR-RED       NIR-SWIR1                  NIR-SWIR2                 NIR-SWIR3



Summary

Geolocation error type Before calibration After calibration

Absolute geolocation (CE*95) 45,09 pixels 0,98 pixels

Interbands geolocation (CE95) NIR-BLUE   = 126,25 m NIR-BLUE = 84 m 

NIR-RED     = 67,94 m NIR-RED   = 66,3 m 

NIR-SWIR1 = 540 m NIR-SWIR1 = 48,34 m

NIR-SWIR2 = 1794,87m NIR-SWIR2 = 55,3 m

NIR-SWIR3 = 619,89 m NIR-SWIR3 = 56,95 m

Multi-temporal geolocation Not assessed Not assessed



PVCC preliminary 
radiometric results 



Cal/Val activities (radiometry)

V Priority were given to calibration over PICS and RadCalNet sites, Lunar calibration, and dark current 

acquisitions. 

V Radiometric calibration activities focused on :

V Equalization (relative interpixel calibration) 

V no preflight equalization calibration

V Overall verification of radiometry

V No preflight absolute calibration 

V Using as starting point mean absolute calibration coefficient from the 3 PROBA-V cameras at end 

of PROBA-V commissioning

OceansMoon SNODCC clouds



PVCC no pre-flight equalization ė PROBA-V

Before calibration



Example of 

SWIR 1

Before calibration After calibration



2024Oct Nov Dec Jan Feb Mar Apr May Jun

Libya-4
Oct 23, 2023

Libya-4
Oct 24, 2023

Libya-4
Oct 25, 2023

Libya-4
Nov 1, 2023

Libya-4
May 21, 2024

Niger-2
Jun 11, 2024

Niger-3
Jun 11, 2024

RadCalNet Railroad
May 21, 2024

2023

Available PVCC radiometric calibration scenes

Libya-4 Niger-2 Railroad-Valley

No calibration data 



Desert Calibration

ü ROI: Libya-4

ü Preliminary results show 

radiometric performance in 

line with PROBA-V

ü But more data needed 

to perform a full 

absolute radiometric 

calibration



Acquisition 

at 11ÁVZA

Result prone to 

BRDF effects

RadCalNet Calibration



Conclusion



ü Limited amount of PVCC data Ą reduced calibration activities (e.g no acquisition over 

oceans were received so far for dark current analysis)

ü Limited time allocated to the commissioning of the payload data Ą need more time 

and investigation to properly characterize the payload performances and images quality

ü Based on preliminary assessment, PVCC data looks promising in terms of geometric 

and radiometric quality Ą need more data to confirm this

ü No calibration blocking issues found to process the PVCC data Ą VITO calibration 

tools were adapted to cope with PVCC specifications

ü No major issues observed in radiometric calibration - initial performance analyses in line 

with PROBA-V but lack of data prevents performing a full in-flight radiometric calibration




