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ESA SPACE SAFETY PROGRAMME

Strategic objectives
« Space Weather early warning system tailored to European
user needs

« Capability to deflect asteroids smaller than 0.5 km (2
years before)

« Established European players for a growing market of
space-traffic technologies and products

 Prepare European industry for a zero-debris policy and a
circular economy in space
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ESA’s NEO Survey System
v

TBT-2 Flyeye-1
La Silla Mt. Mufara
(2021) (2026)

TBT-1
Cebreros Chile/Arg. TBC
(2018) (2029)

External Flyeye'3
telescopes (2 031)

Fly Bye Telescope
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Flyeye-1 Telescope Overview m Eesa

Flyeye-1 TELESCOPE - very wide field of view: 45 square degrees
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84°
' i -t y e ' ' Real Mosaic Image obtained by sky
observation with the sixteen cameras g
the Fly Eye
D: Lo 2333333333333 3
Cameras: 16 4kx4k CCD
Pixel scale: 1.5"
FoV: 6.7°x6.7° )
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Flyeye-1 under construction - the optics

Telescope Primary Mirror and
Secondary Structure
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Flyeye-1 under construction - the optics

Telescope K
Vignetting
Pattern

Beam splitter
redesign
introduced in
2023




7

== ] 4+ == 2 ] E = ] ] = 5= == ®m G Bl oE BE B _—— - » THE EUROPEAN SPACE AGENCY



Flyeye-1 under construction - Astronomical Cameras (
' I'.'A”Humlllmmm |

Improved
vacuum
chamber
introduced
in 2024
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Flyeye-1 under construction —the mount

Total weight: 19t

; Max Speed: 7deg/s
. . Max Acc:12deg/s?
Equatorial Mount with Point.Accuracy: +/-5"

dummy during factory tests | Tracking Accuracy: 0,3"RMS
Nov'2021 ;
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Flyeye-1 under construction —the site
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1 under construction —the Mt Mufara site

°

Flyeye

“EIEGROUP
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Flyeye-1 under construction — the observatory C\ Eesa
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Flyeye-1 under construction —the observatory

Diameter: 13m

Height: 14m

Total weight: 56t

Max Speed: 11deg/s

Mac acceleration: 4deg/s?
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Architecture and Interfaces

— COMMands
Events
Data

gy SAfELY




Tasking

NEO Tasking Application

= NEO Tasking Application
Schedule @ Schedule Monitoring

Schedule ® Survey

Calibration
Sky Tessellation

3= Calibration
Survey Parameters Survey
Obiject Identifier: R198D146 Date: 2024-02-21T05:06:
Number of visits:

~”  Follow-up
BY  User Requests
(@ Schedule Generation

@ Schedule Monitoring

Status

& JPL Scout Import
Updated:

@ Risk List Import
Updated:

& Sky Coverage Import
Updated

B Database Connection

Connected

(© Schedule Generation
Total Scheduled Items: 0
0 survey items (%)

0 follow-up items (%)
0 calibration items (%)

0 user-requests items (%)

Number of visits
4

Min. inter-visit time

158

Desired masx. inter-visit time
60

Dither value

10

Exposure time

30

URL

visits

minutes

minutes

pixels

seconds

MPC Sky Coverage Import  htips:

Previous Observations

m Previous FlyEye Observations Merit Factor

FoM Scaling Factor

Use previous Flyeye observations

o181 0 22 24 2 o2 %0

Time since coverage (Days)

®a

End Of Night Strateqy
No special strategy
Use external observations

Use previous observations.

Camera Configuration Profile: *
default

u Previous External Observations Merit Factor

FoM Sealing Factor

Use external observations

6 1B 2 2 24 6 2

Time since coverage (Days)

)

Last updated:
2024-11-
07T09:01:32.952

®a

Follow-up

User Requests

Schedule Generation

Status

© JPL Scout Import
e 5-14T10:12

@ Risk List Import
Updated:

& Sky Coverage Import

Updated:

B Database Connection
Connected

(© Schedule Generation
Total Scheduled Items: 644
644 survey items (100%)

0 follow-up items (0%)
0 calibration items (0%)

0 user-requests items (0%)

felescope pointing
Moon position
@ Anti-Sun position

1

)
/
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/" NoGozones:

No Slew Zones:

Scheduler Observations

Filter
Object

2024-02-20T19:08:04 R064D118

2024-02-20T19:08:46 R060D123

2024-02-20T19:09:28 R069D123

Step delay

Rigth Ascension

500

64.6154 28.4014

60.0255 33.5683

69.2563 33.5683
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Survey Strategy

Complete scan of the

Repeated Region of sky
Gap due to Milky observations due to observed in observable sky down to
Way brightness end-of-night previous night is V~21.5 every 2-3
being taken into strategy given low priority )
account and not observed nights.
Initial survey strategy: Merit Factors determine:
« 4x observations per target per night « Priority of objects (can be set manually)

Scaling with Moon brightness
Exclusion of the Milky Way

« Revisit time: 20 min
« Cadence: 80 s (60 s exposure time + overheads)
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Orchestration — ESEC

» Operator Interface

.y

Cesa

. . s |

» Monitoring and Control =

for: %J

« Telescope e

[

« Dome
« Site Infrastructure

e DPC

» Processing of Scheduling
Files (SCM) into high-
level commanding

» Alarm and Error logging
and debugging
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Data Processing Chain

ight Engine (LE) sybilla

Sybilla Sybilla

/ Sybilla
Pre-Processing Service Processing Service - o Star Catalogue Service

Sybilla

Sybilla Sybilla

AstroDrive Service N Thumbnail Generator

Identity Service

Sybilla/lguassu
Loners and Tracklets Detection Collector

MPC Service D
Service

External Service Asteroid web service

GIMV

GMV Orbit Calculator ws
Synthetic Data
(TBT, Neostel)

cal email notification recipients

Neoste DPC hardware rack
during factory tests
Feb2024 18

B B i =YY b o - E =EhEE e »+ THE EUROPEAN SPACE AGENCY




Data Processing Chain: Interface

Tracklets

‘} ASAP Web Use range filter & From 01/03/2016 Realobject[1] Noise[2] Notsure[3] ADESXML ADESPSV MPC80 m

° Tracklets
&
H ome Pa ge Selection  Object centered  Sky centered Designation Field ID Night Positions Speed PA

i d
LightEngine [arcsec / min] [deg]

Summary

Home Total Filtered

MPC Submissions Nights

e Fields

Nights
& Tracklets

Query by orbit
Unconfirmed Tracklets 2

Tracklets
MpcSubmissions

Configuration

Users
Logout

ASAP Web Interface:

» Access to observation data, with pages for nights, fields, and tracklets, all filtered and navigable via a
sidebar

« Detailed information on tracklets and observation fields, with tools for editing, filtering, and submitting
confirmed objects to the MPC

» Orbit-based queries in historical images to check for asteroid presence
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SAOImage ds9 SAOImage ds9
X99_01_20200203222713_001_wcs.fits
RA16D619

6:05:18.3316 +23:0412.769
9:54:36.4883 | & | +22:21:35.778 X " 3408 ¥ 1542
y 9 x 3408 ¥ 4542
0833333
0.194991 ) view 2 bin 3 color region

frame scale color analysis sav header page setup

zoom out zoom fit zoom 1/4 zoom 1/2

« Data Processing Chain Validation and tuning is underway.

« Data Retention: all imaging data will be made fully public within a few weeks
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Telescope Testing Plan

Zil
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Integration activities at Matera
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Flyeye-1 current status

e -Telescope: -
g I\/Ia'nufacturing completed..

« -Installation at ASI facilities in Matera =
(temporary sitg, Italy) ongoing: - |

. Observatory

» Design completed.

« Construction works at Mt. Mufara
(Sicily) started.

Equatorial Mount with dummy @ Matera (Sep’2024) £t
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Flyeye-1 High Level Timeline Eesa

4 N\
Telescope Shipment
I readiness
Production Move to Matera First Light @ Matera
\ J Q424 Q1'25
( A
Science Site
e : Ready Move
Verification Preparation S\(sterp to site
Validation >
(Matera) (ASI) NS
. J

¥

Observatory Sl R EUAR S e nstallation Operations

24

-— == | 4+ == . IO e o =W 5 W oMz L —_ - » THE EUROPEAN SPACE AGENCY




Telescope - Next weeks / months @

»

Telescope Optics arrived at
@ Matera (Nov’'2024)
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Observatory - Next weeks / months

SR W .dﬁ

Escavation Works @
‘ Mt. Mufara (Oct'2024)
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The Industry behind Flyeye-1 C\ Eesa

(@ B HITEC rO%Q“%;

ITALILA

Wwe.Create.Space.

ACTEMIU
Gl
ALLIES IN
EIE GHI]UI]

INNOVATION

Everywhereyoulook

T - 4 X

IGUA /’u e
S TYVARE SYBILLA
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From Flyeye-1to Flyeye-2 @

: Flyeye 1.0 | . Flyeye 2.0

Enlarged entrance pupil
Enlarged primary mirror diameter and new off-loading system
Increased focal length

Reduced central obscuration
New optimized relay optics (single channels FoV = 3,75 sq.deg.)
Updated Equatorial Mount design |
New Secondary Structure

-New beam splitter

New focusing system

Adoption of new astronomical camera based on Teledyne CCD
sensor '
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Flyeye-2 c u_rren't status

-+ Telescope

s *

. Prel_iminary DeSjgn .C-ol'mpleted :

-+ Critical Design and Procurement of Long-
lead:items ongoing: '

~+ Manufacturing contract to start Q1-2025

* Observatory _ -
St - Possible sites for
Flyeye-2 in Chile
and Argentina,
under evaluation.

'« ITT ongoing, site s'e-le'cti'on ongoing.
*- Preliminary Design to start Q442024
Start of

, - Operations
o ' planned for 2029

294

» Detail Design to start in Q3—2025- "o

» THE EUROPEAN SPACE AGENCY

i —

= o= W &= 2= = " 5 = @M HE M =




Summary

» First Flyeye prototype reaching final development
stages.

« Challenging implementation.

* Integration at Matera ongoing.

» Flyeye-1 to start early operations in 2026.
* Flyeye-2 development started.

« Teamwork key to success.

30
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