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% vito Agenda

Remote Sensing

‘ PVCC Satellite
‘ PVCC geolocation results
‘ PVCC radiometric results

‘ List of remaining issues



PROBA-V Companion Cubesat (PV-CC)

Belgian Nanosat plé
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Sun-synchronous orbit 500-
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% vito
remete sensing Launched Launched

‘May 7th, 2013 ‘Oct 9th, 2023
PROBA/ PVCC
Altitude (km) 820 ggg %agv'va)‘“”"h)
: VNIR : 97 m VNIR : 8m
GSD at Nadir SWIR : 186 m SWIR : 12m
Ground Speed (km/s) 6,6 7,0
Native sampling time (ms) VNIR: 14,7 VNIR: 9,6
SWIR: 28,3 SWIR: 18,4
: : VNIR: 1,z 11,3 VNIR: 1,2, 6,2
Integration Time Range (ms) SWIR: 0;4 29 3 SWIR: Oi 12 4
Satellite Mass (kQ) 158 18

=

SOURCE: AerospacelLab




L T T R N T T L N TRt IRty

Ztiea D 17 G000 OO0 LT ] | week24 Jun-2025 week25 Jun-2025

Lat :51.4747 2025-Jun-17 09:00:00.000
Lon : -179.1185

Intersection Mode OFF R ! -~ B P ——

 Pv-caffonreciapihit




>4~ Vito Cal/Val during the

Remote Sensing

commissioning phase
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In Orbit
Cal/val oIt
(Radiometry & Commissioning
.PDGS Geometry) Review
Commissioning\_ y

Spacecraft and
Instrument
commissioning

Launch and
Early Orbit
phase (LEOP)

PV-CC launch
oth Oct 2023



PVCC Processing
Facility status
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Lég Monitoring Console@pvcc

Monitoring Console

PVCC Processing workflow dashboard

- ! N

B/kwtcﬁ)

summary | Queue | Timeline | Node | System | Logging | Admin |

| [linvert []Highlight

Name

| Started At

| Time | state | Priority]

o [ PF-GL2AB / PVCCO1_L2A_23725_20250519T100712Z_70M_V001
o [ PF-GL2AB / PVCCO1_L2A_60108_20250512T093325Z_70M_\V001
¢ [ PF-GL2AB / PVCCO1_L2A_60108_20250519T115333Z_70M_V0O01

Topology: Node Details:
Host I Type | Address I Port Name
¢ Elocalh... tracker localhost 55000 PVCC-TRACKE...| : )
[ pvec master 192.168.191... 55001 master.difipe | | Filter Pattern |
pvcc master 192.168.191... 55003 master.dif.gllal:
pvcc master 192,168.191... 55004 master.dif.di...
[ pvec master 192,168.191... 55009 master.dif.sam
[ pvec master 192.168.191... 55011 master.dif.sy... |
D pvcc master 192,168.191... 55021 master.pf.gl.. |- ) copyFile
[ <u... worker 172.17.01 37631

PVCC-DIF-WO... |

[} ExtractMetaData

3 CoverageNoDat

[} coverageNoDat

3 CoverageNoDat

3 CoverageNoDat

) coverageNoDat

3 CoverageNoDat

[ calculateBoundingBox

7| = =] PF-GL2AB / PVCCO1_L2A_60108_20250510T112827Z_70M_V001
“| o= ] PF-GL2AB / PVCCO1_L2A_52681_20250509T132833Z_70M_V001

o [ PF-GL2AB / PVCCO1_L2A_60108_20250520T205501Z_70M_V001

|l C3 PF-GL2AB / PVCCO1_L2A_60108_20250516T213034Z_70M_V001

o [ PF-GL2AB / PVCCO1_L2A 18798_20250526T090827Z_70M_\V001

|l = I PF-GL2AB / PVCCO1_L2A_60108_20250518T071035Z_70M_VO001
‘|l o I PF-GL2AB / PVCCO1_L2A_18798_20250610T114055Z_70M_V001
“|l o 3 PF-GL2AB / PVCCO1_L2A_18798_20250603T093359Z_70M_V001
:; o [ PF-GL2AB / PVCCO1_L2A_60108_20250516T090028Z_70M_V001
|l o I PF-GL2AB / PVCCO1_L2A 44984 _20250508T162953Z_70M_VO0O1

2025-06-17 12:00:39
2025-06-17 12:00:42
2025-06-17 12:00:43
2025-06-17 12:00:43
2025-06-17 12:00:43
2025-06-17 12:00:43
2025-06-17 12:00:43
2025-06-17 12:00:43
2025-06-17 12:00:45

0:00:02 Done
0:00:00 Done
0:00:00 Done
0:00:00 Done
0:00:00 Done
0:00:00 Done
0:00:00 Done
0:00:00 Done
0:00:01 Failed

OO0 O0OO0OO0OO0OO0OO0OOo
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PROBAV-CC PDGS Dashboard Console

&) Product Status Board Q EO Reference Product Status Board @ DIF Product Status Board a ICP Status Board M Batch Reprocessing = Leap Seconds fh" Log Messages

PVCC Products dashboard

Acquisition Planning

>~ Vito

Product Type: @ PVCC_L1C v Acquisition Settings Period Of Interest Product Version Range Region Of Interest
Programming Request ID: Select Period Of Interest Select Highest Product Version Select Region Of Interest
Product Status: 3k ANY - +90.00
Satellite: PVCC* Start Time: : roduct Viersion: = —T=
Processing Status: | 5k ANY - ' —I= =1 E280100 E80.00
Acquisition Type: 3k ANY e - T
Archive Status: K ANY -
Overpass:
Catalogue Status: | K ANY -
Validation Status: >k ANY v
Total Rows: B e Delete s Tree ‘H' Commit Q“ Update ﬁ Select
ProductType Time Time Satellite Type Version Pro Pro Arc Catal.
(19 pvcc_Lic 2025-05-29T10:17:20Z  2025-05-29T10:22:50Z PVCCO1 119 18798 NOMINAL 1  Online - Processed - ToBeArchived ? Notvalidated
(19 pvcc_Lic 2025-05-29T11:52:42Z  2025-05-29T11:54:37Z PVCCO1 120 18798 NOMINAL 1 W Online = Processed - ToBeArchived ? Notvalidated
(19 pvcc_Lic 2025-05-30T08:34:46Z  2025-05-30T08:37:49Z PVCCO1 120 18798 NOMINAL 1 & Online = Processed - ToBeArchived ? Notvalidated
(19) pvcc_L1c 2025-05-30T10:08:19Z  2025-05-30T10:14:16Z PVCCO1 121 18798 NOMINAL 1  Online - Processed - ToBeArchived ? Notvalidated
(i) pvcc_Lic 2025-05-30T11:43:46Z  2025-05-30T11:46:23Z PVCCO1 121 18798 NOMINAL 1 W Online = Processed - ToBeArchived 2 Not d hronised
(19) pvcc_L1c 2025-05-31T08:25:52Z  2025-05-31T08:28:26Z PVCCO1 122 18798 NOMINAL 1 & Online = Processed - ToBeArchived ? Notvalidated ynchronised
(19 pvcc_Lic 2025-05-31T10:00:37Z  2025-05-31T10:05:29Z PVCCO1 122 18798 NOMINAL 1  Online = Processed - ToBeArchived ? Notvalidated ' ToBeSynchronised
(19 pvcc_Lic 2025-05-31T11:34:49Z  2025-05-31T11:40:00Z PVCCO1 123 18798 NOMINAL 1  Online = Processed - ToBeArchived ? Notvalidated 2 ynchronised
(19 pvcc_L1c 2025-06-01T08:18:25Z  2025-06-01T708:19:08Z PVCCO1 123 18798 NOMINAL 1 @ Online = Processed » ToBeArchived ? Notvalidated ' ToBeSynchronised
(10) pvcc_L1C 2025-06-01T09:50:23Z  2025-06-01T09:56:51Z PVCCO1 123 18798 NOMINAL 1 & Online = Processed » ToBeArchived ? Notvalidated 2] hronised
(19 pvcc_Lic 2025-06-01T11:25:58Z  2025-06-01T11:32:15Z PVCCO1 124 18798 NOMINAL 1 & online = Processed - ToBeArchived ? Notvalidated hronised
(i9) pvecc_Lic 2025-06-02708:08:59Z  2025-06-02T08:09:53Z PVCCOl 124 18798 NOMINAL 1 & Online = Processed - ToBeArchived ? Notvalidated ynchronised
(19) pvcc_Lic 2025-06-02T09:41:25Z  2025-06-02709:48:12Z PVCCO1 125 18798 NOMINAL 1 & online = Processed - ToBeArchived ? Notvalidated 1%, ] ynchronised
(19 pvcc_Lic 2025-06-02T11:17:07Z  2025-06-02T11:23:35Z  PVCCO1 126 18798 NOMINAL 1 & Online = Processed - ToBeArchived ? Notvalidated & ynchronised
(19 pvcc_Li1c 2025-06-03T09:33:59Z  2025-06-03T09:39:20Z PVCCO1 126 18798 NOMINAL it & Online = Processed - ToBeArchived ? Notvalidated ! ToBeSynchronised
(19 pvcc_Lic 2025-06-03T11:08:15Z  2025-06-03T11:15:01Z PVCCO1 128 18798 NOMINAL 1  Online = Processed - ToBeArchived ? lidated 12, F ised
(i) pvcc_L1c 2025-06-07T10:32:42Z  2025-06-07T10:38:43Z PVCCO1 128 18798 NOMINAL 1 W Online = Processed =~ ToBeArchived ? Notvalidated & hronised
(19) pvcc_Lic 2025-06-08708:48:49Z  2025-06-08T08:55:05Z PVCCO1 129 18798 NOMINAL 1  Online = Processed = ToBeArchived ? Notvalidated 1%, hronised
(ic) pvcc_Lic 2025-06-08T10:23:36Z  2025-06-08T10:29:25Z PVCCO1 129 18798 NOMINAL 1 & Online - Processed - ToBeArchived ? Notvalidated ‘! ToBeSynchronised
(i9) pvcc_Li1c 2025-06-08T11:59:20Z  2025-06-08T12:00:41Z PVCCO1 129 18798 NOMINAL 1 W Online = Processed - ToBeArchived ? Notvalidated %, ynchronised
(i9) pvcc_Lic 2025-06-09T08:40:12Z  2025-06-09708:44:22Z PVCCO1 130 18798 NOMINAL 1 & Online < Processed - ToBeArchived ? Notvalidated h d
(19 pvcc_Li1c 2025-06-09T10:14:30Z  2025-06-09T10:20:16Z PVCCO1 130 18798 NOMINAL 1  Online = Processed - ToBeArchived ? Notvalidated & ynch d
(i9) pvec_Lic 2025-06-09T11:49:55Z  2025-06-09T11:51:14Z PVCCO1 131 18798 NOMINAL 1 & Online = Processed - ToBeArchived ? Notvalidated & ynch d
(i) pvecc_L1C 2025-06-10T08:34:17Z  2025-06-10T708:34:51Z PVCCO1 131 18798 NOMINAL 1 W Online = Processed = ToBeArchived ? Notvalidated 2.} F d
(i9 pvcc_Lic 2025-06-10T10:05:28Z  2025-06-10T10:11:25Z  PVCCO1 131 18798 NOMINAL 1 & Online = Processed  ToBeArchived 2 lidated &2 h d
(19 pvcc_Lic 2025-06-10T11:40:55Z  2025-06-10T11:45:25Z PVCCO1 131 18798 NOMINAL 1  Online = Processed - ToBeArchived 2 lidated 12} ynch d
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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
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Earlier commissioning issues

F. Example of acquisition (scene 1261) which contains a weird satellite manoeuver.
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2,20E-1 ! ' : : ' : ! L ! ! 1 ! ! ! ! !

-535,34319E-3

604806048060480.60480.60480.:6048060480 60480 60480.60480.60480.4023846247 B6048(6048060480.:60480.60480.:6048060480.60480.60480.60480.460480.4023846247




PVCC geolocation results




Quicklook of PVCCO01_L1C_1_20231012T101559Z_V001 Quicklook of PVCC01_L1C_2_20231013T101650Z_V001 Quicklook of PVCCO01_L1C_946_20231101T090122Z_V001 Quicklook of PVCC01_L1C_1202_20240430T025757Z_V001

50 - 1 50 50l 1 100 | ]
100 [ i
100 100 F 4 200 + ~
150 [ i
200 { 150 150 1 300 .
250 1 200 200 - J 400 - 1
300 - B L i
250 250 | ] 500
350 - B 600
300 300 L j
400 [ B
700 i
450 B 350 350 4
500 - 4 400 800 | ,
0 100 200 300 400 500 0 100 200 300 400 500 -50 100 0 100 200 300 400 500 600 700 800
Quicklook of PVCCO1_L1C_1190_20240403T175856Z_V001 Quicklook of PVCCO1_L1C_1197_20240404T064541Z_V001 Quicklook of PVCC01_L1C_1210_20240521T085414Z_V001 Quicklook of PYCC01_L1C_1202_20240429T000734Z_V001
200 1 100 |- 1
500 9
400 1 200 | 1
600 1 1000 F {1 s00f 1
800 il 400 | ,
1500 1
1000 - 1 500 | |
1200 1 |
2000 600 - i
1400 - 1
| 700 [ g
1600 - 1 2500
800 [ B
1800 - ] |
2000 - 1 3000 -200 0 200 400 600

-1000  -500 0 500 1000 1500 2000 2500

-500 0 -"f’guicklook ;pggcco1_L11(??P204_20240521T182643Z_V001 Quicklook of PVCC01_L1C_1225_20240611T095134Z_V001
0 ‘ ‘ ; ‘ : ‘ Quicklook of PVCCO1_L1C_1211_20240526T181731Z_V001
| Segments
I used for the
. geolocation
200
250 1

50 100 150 200 250 300 350 400

50 100 150 200 250 2300 250
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GCP
distortions
measurements

(across/along)

Bundle
adjustment

Processing
pipeline

Generation of
refined
geometric

parameters
(LOS, ATT)

Along-track

100

80

60

40

20

Animated dx/dy Arrows for GGP,Shiffs

dx=-2.5, dy=-2.5 . .
X * * Y % Estimated Location
X g 32 ay=aX x True GCP Location
dx=0.1, dy=4.7
*dx='1'9‘ dy=-1.4 X dx=2.6, dy=-2.0
b 4 X X
dx=-4.7, dy:*dx=-3-9. dy=-1.8 %
| *dx=-ﬂ.7,rdy=-1.6 * Y, \
X
Hx=1.4, dy=2.0
*dx=0.2, dy=-3.8 % *d)(:—ll.';‘, dy=02 K
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X X - -
i *dx=2_1*€é§%5. dy=-4.9 X ' *d"—'o-l' dy=-2.8
X X
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dx=-1.9, dy=3.1 dx=-0.3, dy=-0.7
¢ X X *
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X
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b 4
x X
X
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X _ _
dx=-4.9, dy=-2. _ dx=-4.3, dy=3.1
NS along tradk shift dx=2.3, dy=-3.4 x X Y
%
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1 N 1 1 I 1
20 40 60 80 100

Across-track



f VIR'Ege sensing Absolute geolocation (before/after calibration)
All scenes/All spectral bands

Before calibration After calibration

Eastern: min = -46.86 | max = -34.06 | mean = 40.64 | std = 1.82 | rmse = 40.68| Eastern: min = -0.94 | max = 0.92 | mean = 0.25 | std = 0.32 | rmse = 0.32
Northern: llmn = -31|.72 | maxl= 25.56 |I mean = I7.(-:-0 | std‘= 8.79 rmse =9.25 N1orthern: min = -1.11 | max = 1.11 | mean = 0.30 | std = 0.41/| rmse = 0.41
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Interband errors
before/after calibration



f vito
Remote Sensing

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

Circular Error Plot @ 90 percentile Circular Error Plot @ 90 percentile Circular Error Plot @ 90 percentile Circular Error Plot @ 90 percentile Circular Error Plot @ 90 percentile
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Summary

Absolute geolocation (CE*95)  HBI08 pixels 0,98 pixels

Interbands geolocation (CE95) NIR-BLUE = I2CI25NN NIR-BLUE = 84 m
NIR-RED = GiO4NN NIR-RED =66,3m
NIR-SWIR1 = BA0NN NIR-SWIR1 = 48,34 m
NIR-SWIR2 = [HOZS7H NIR-SWIR2 = 55,3 m
NIR-SWIR3 = GlSISSR 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



Before calibration
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Example of
SWIR 1

Before calibration
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Available PVCC radiometric calibration scenes

Libyad
Oct 23, 2023
Libyad ; ; RadCalNet Railroad
o6t 22 2023 No calibration data May 21, 2024
Libya4 Niger3
Oct 25, 2023 Jun 11, 2024
Libya4 Libyad Niger2
Nov 1, 2023 May 21, 2024 Jun 11, 2024

Railroad-Valley



TOA PYCC/ MODEL

f vIto
Remote Sensing

Desert Calibration

All deserts

1.20

BAND
1.15 - e 1

e 2 . .
1o o 3 0 ROI: Libya-4
| - U Preliminary results show
105 . . radiometric performance in

] . .
ool ® * : line with PROBA-V
S
0.95 - . ’ 0 But more data needed
090 o to perform a full
absolute radiometric
0-857 calibration
0.80 T T T T T
BLUE RED MIR SWIR1 SWIRZ SWIR3

BAND
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RadCalNet Calibration

TOA PVCC/MODEL

1.20

1.15 4

1.10 4

1.05 ~

1.00 ~

0.95 -

0.90

0.85

0.80

RadCalNet RVUS

® @ Delta_Abs Bl
® Delta_Abs_B2
® Delta_Abs B3
® Delta_Abs_B4
[ ]
[}
T T T T T T T T T
> 3 > A & A N
D 5] 5] D D 2 5] 5] 5]
v %l %l 4 3 vl v o o
v v v v v v v v v
"IS) "P ,.b() O ,..f() "IS) "IS) ,.{9 Q

Acquisition
at 11AVZA

Result prone to
BRDF effects



Conclusion
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U Limited amount of PVCC data A reduced calibration activities (e.g no acquisition over
oceans were received so far for dark current analysis)

U Limited time allocated to the commissioning of the payload data A need more time
and investigation to properly characterize the payload performances and images quality

U Based on preliminary assessment, PVCC data looks promising in terms of geometric
and radiometric quality A need more data to confirm this

U No calibration blocking issues found to process the PVCC data A VITO calibration
tools were adapted to cope with PVCC specifications

U 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






