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Space Geodesy at ROA

ROA has been a pioneer in Spain in the tracking of artificial satellites.

Photographic Techniques
. 1958. Baker-Nunn camera
. 20170. TFRM Robotic Telescope Modernization

Satellite Laser Ranging (SLR)

. 1968. French Geodesic Campaign (CNES-GRGS)
. 1979. Transfer agreement to Spain

e 1999. Entry into ILRS

. 2017. Space debris project

e 2019. End of last quarantine
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Space Geodesy at ROA

MISSION

Both collaborative objects and space debris tracking. L

SFEL has contributed with national and international networks in geodetic and SST purposes, also

with companies in the space sector.
delmos 9 ™

ILRS tracking tasks.
e LEO-MEO
e EKSPLAPL2251 (500mW @532 30ps 10Hz)

Space debris tracking
 LEO
e EKSPLANL317 (25W @532 8ns 10 Hz)
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Prior Status
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* Controlsubsystem: FPGA-RGG developed by SFEL

* ToF measurement subsystem: Event Timer A032

* Time&Freq subsystem: ROA-PPS Synchro, Rubidium and White Rabbit

Altazimuth Mount (weakness):

* 600 mm Cassegrain Telescope

* Launcher Telescope - micrometric mechanical pointing
Finder Telescope - Analogic camera
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v Mount

* Readyfor80cm mirror & modular additions
* [ncorporates coudé path
* |nvariant point error <0.5mm
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Key Aspects of the New Mount
(AMELAS)

Delivered by AVS (18th July 2024)

Main characteristics

* Supports arcsec pointing

* Directdrive & top components
* Readyfor80cm mirror & modular additions
* [ncorporates coudé path

* |nvariant point error <0.5mm

QVS
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AMELAS Project







AMELAS Project
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Elevation
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Pointing model
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Current task:

* Pointing offset of about 80 stars
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Definition of the new invariant point
and global TIE

Exterior topographic/geodetic (7 points) network, local network inside
the dome and the link between both.

Combine classical topography and geodesy methodologies and
dimensional control and mesaurement of structures.

Report will be submitted to ILRS.
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Definition of the new invariant point
and global TIE

Exterior topographic/geodetic (7 points) network, local network inside

the
Circunference name Points Average CQ 3D [m] Average 2D CQ [m] Average CQ [m]
Com CIRC1000 21 0.0003 0.0003 0.0000
dime CIRC2000 12 0.0005 0.0005 0.0001
CIRC3000 13 0.0003 0.0003 0.0000
CIRC4000 19 0.0003 0.0003 0.0000
Rep« CIRC5000 13 0.0001 0.0001 0.0000
CIRC6000 20 0.0001 0.0001 0.0000
CIRC7000 10 0.0005 0.0005 0.0001
CIRC8000 10 0.0005 0.0005 0.0001
CIRC9000 0.0005 0.0005 0.0001




Improvement in other subsystems

New ToF Measurement System

* Eventech ESST 7 Series

 Extremely precise & reliable time tagging device
* 1.5ps RMS time-tag precision

New launcher telescope
* Optomechnic based on COTS
* Beam pointing and divergence control (57’-120”’)

New finder telescope
e Celestron RASA 8 + CMOS ZWO ASI 2600
 Usefulforspace debris
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Improvement in other subsystems

DEGORAS STATION CONTROL @
PROJECT

ontrol Camseras Laser System State

Name

 Station Control
* Tracking Programme
P * Space Objects Database

Laser System Phagins

. Prediction Generator

« Safety System
i «  Mount Control
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Improvement in other subsystems

DEGORAS TRACKING SYSTEM @
PROJECT

Last Calibration Telescopes Offsets

ittt «  Station Control
* Tracking Programme
» Space Objects Database
Prediction Generator
» Safety System
*  Mount Control




Improvement in other subsystems

3 "
SPACE OBJECTS MANAGER
wre
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Station Control
Tracking Programme
Space Objects Database
Prediction Generator
Safety System
Mount Control
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Improvement in other subsystems

DEGORAS PREDICTIONS GENERATOR
PROJECT
N

Current Predictions Summary

Generated Predictions And Space Objects Data * Station ContrOl
* Tracking Programme

» Space Objects Database
* Prediction Generator
Safety System

. Mount Control
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Improvement in other subsystems

. ROASLR ATTMonSLR
ESTACION DF SEGUINNENTO LASER
R x = Alr Traffc and Turret Monitor for SateBite Laser Ranging

Mapas de contrel de tréfice adreo, elevackin y acioet de L torrecs Listado de aviomes en la 2ons

g Station Control
* Tracking Programme

» Space Objects Database

Azimunt de la torreta

. Prediction Generator

Grados (real)

Grados (OCRY L4 Safe ty System

Cuentas (OCRX

. Mount Control

tlevacién de la tecreta
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Bl AMELAS SFEL Mount Contro
Config. Dome

Server Port:

0900 2 Controller Time:

Server Time:
Disconnect
Motion Mode:

Mount Power Enabled

Pause

0,0000°

0,0000°

1,000°/s

Absolute Motion  Relative Motion  Continuous Motion

Motion State:

stop Track Engaged:
Emer. Stop
Manual Mode:
Need Rearm:
PPS Sync:
Current Pos:
Current Vel:
Mount Pos:
Set Pos:
Offsets:

calibration M star Motion

CPF Motion  Path

Search limit: 3600's 2 Pass limit:

< Step analysis

Stepsearch: 10000 ms

Min elev. 10°

Folder

Comm. State: T

Axes State:

ernalSetpoint

Safety State  Running

General Brake:
Azimuth Brake:
Elevation Brake:

Enable

Center

Reset
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Station Control
Tracking Programme
Space Objects Database
Prediction Generator
Safety System
Mount Control
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Upcoming projects
¥
New Cassegrain Telescope (800 mm) Speed >159/s (re-entries) !
1 arcsec starimage Slitdome according to TERELAS aperture
Lighter and greater reflectivity Integrated in station control SW
Space debris A 1 +°

Npg = Mg (ET H) NeGro (W) A:'?FrT::T-:':

New KHz laser Operation Center to Control simultaneously
Combine in the same device ILRS and SST tasks ROA sensors
532 nm, 1-5 KHz, 20 W, < 75 ps
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* Cohesive group that works with enthusiasm
to carry out all the projects we face.

e 2observers
* 4engineers (multi-discipline)
* 1 Navy officer (PhD student)




Tentative schedule

Finish current GMV campaign (12/24)

Finish current improvement tasks (12/24)
Evaluation period ILRS Quarentine (TBC with ILRS)
Possible participation in DLR - EU SST Call (01/25)
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Conclusions

* ROA is making efforts to achieve the state-of-the-art |OT be a reliable member of ILRS
 Severalimprovements have been developed (i.e. new mount) in a very short period of time

* Readytoface new challenges: multiestatic observations, blind and daylight tracking,...




iThanks for your attention!

LT CDR Manuel Angel Sdnchez Piedra - msanpie@roa.es
Sergio Salata Lopez - salata@a-v-s.es



	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18
	幻灯片 19
	幻灯片 20
	幻灯片 21
	幻灯片 22
	幻灯片 23
	幻灯片 24
	幻灯片 25
	幻灯片 26

