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Web front-ends

1. Event Visualisation with (PREEMPT)
2. Event tracking (PREEMPT Manager)
3. Re-entry tracking

Next generation tools for more efficient, scalable and reliable
operational support

User friendly and modern look and feel
Seamless support of operational workflows

Ease of maintenance
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Event visualisation

High fidelity visualisation of situation
Multiple camera views
Time scrubbing
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Event visualisation

Visualisation of conjunction geometry
Relative movement of covariance ellipsoids
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Event Tracking

PREEMPT Manager



Dashboard

High level overview of the mission
Cumulative and prediction data
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Highest Collision Probability Closest Encounter

Latest MiniCat 4 - 9 8e-25 Latest MiniCat 9 9 1 . 4 1

arcows 2.051 9-3
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Escalated Events

TCA: 2015-08-09 16:22:17
Collision Probability: 4.98e-25
Miss Distance: 9164 17 m
Radial Distance: 162.52 m

TCA: 2015-08-04 09:08:34
Collision Probability: 1e-30
Miss Distance: 991.41 m
Radial Distance: 442.05 m

Most Risky Events
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Analyst view

Detailed view of events and CDMs
Sorted, filtered, grouped
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Group Events? m‘ Filtering (MISS_DISTANCE < '100' AND R_DISTANCE < '50' AND KLINKRAD > "1e-5')

o -

Event  Mission Target Chaser TCA Creation Date Distance R Distance R_Pos T_Pos N_Pos Peall ~

2015-07-25 06:21.
51871 2014-016A 2014-016A 9999-81875I1  2015-08-06 09°36'43. 14 2015-07-31 13-36:33 7853 1551 4551 46 63 4385 5 5440¢
51871 2014-016A 2014-016A 9999-81875I1 2015-08-06 09:36:43.13...  2015-07-31 13:17:56 53.88 46.87 46.87 -19.21 18.36 5.0060¢
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Filter

Advanced and easy filtering over all available fields
Ability to apply and save default filters
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event datetime meta
Event x TCA Checked by
Mission x Until | ~ x Owner
Target x Creation 4 16 October2015 = CDM Status | -
Date
AM
Chaser x since | EV status | ~
12 1 2 3 4 5
TOBS 5 7 s o @@
Epoch
PM
Since | -
2 1 2 3 4 5
€ 0BS 6 7 8 9 10 1
Epoch
Since | - Today
—_———
cdm
Distance = < 100 X RDistance < 30 x Peall = | 1ed x
Pmax > x Togr > x Tor > x
Ton > x Cop > x Cor > x
Coy > x TOBS > x C OBS > x
Interval Interval
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Event view

User friendly display of target and chaser data

J,«’ [ PREEMPT Manager * - - -

€ - C' | Buhbups//openlogicaspace.com/preempt-manager/protected/index html#events/51807

PREEMPT Manager Dashboard Analyst View Event View Report Generation Admin Documentation 2 super ~

= Event: 51807 Open Viz Email Comment
Generate Screening Data

Summary Table Objects Info Log

Event: 51807 Target Chaser
TARGET: CRYOSAT 2 CHASER: Iridium 33 debris
Status: Escalated ~
TARGET_ID: 2010-013A CHASER_ID: 1997-0518Q
Owner: guest ~
wner: gues! NORAD_ID: 36508 NORAD_ID: 33955
Chaser: Iridium 33 debris TYPE: Payload TYPE: Payload Debris
(1997-051BQ)
GEOMETRY: Hex Cyl GEOMETRY:
Target: CRYOSAT 2 (2010- LENGTH: 2.3 LENGTH:
0134) =
DEPTH: 456 DEPTH:
TCA: 2015-08-04 HEIGHT: 2.3 HEIGHT:
09:08:33.745484
MASS: 720 MASS:
AVG_AREA: 56835 AVG_AREA:
CDMs
RCS_AREA: 29528 RCS_AREA: 09
CDM- 2015-05-04 06:15.18 ORG_OWNER: European Space Agency ORG_OWNER: Iridium Satellite LLC
CDM: 2015-08-03 11-47-29 LAUNCHING_STATE: EUROPEAN SPACE AGENCY (ESA) LAUNCHING_STATE: UNITED STATES OF AMERICA (USA)
LAUNCH_DATE: 2010-04-08 LAUNCH_DATE: 1997-09-14

CDM: 2015-08-03 09:34:58

CDM: 2015-08-03 06:14:47
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Event view — CDM data

User friendly display of CDM data
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PREEMPT Manager

Generate Screening Data

Event: 51807
Status: Escalated ~
Owner: guest ~

Chaser: Iridium 33 debris
(1997-051BQ)

Target: CRYOSAT 2 (2010-
0134)

TCA: 2015-08-04
09°08:33 745484
CDMs

CDM: 2015-08-04 06:

18

CDM: 2015-08-03 11:47:29

CDM: 2015-08-03 09:34:58

CDM: 2015-08-03 06:14:47
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Dashboard
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Analyst View Event View Report Generation

Admin

CDM: 2015-08-04 06:15:18 Open Viz

Summary Log

State Vector
OBJECT _STATE COMMENT:
x
:
z:
X_DOT:
Y DOT:
Z_DoT:
Covariance Matrix
OBJECT COVAR_COMMENT:
SIGMA_R [m]:
SIGMA_T [m]:
SIGMA_N [m]:
Target Covariance Matrix
12e+2
-21e+1 55e+3
6.1e+0 -8.3e+1 1.9e+2

-428-3 -55e+0 6582 57e-3
-1.2e-1 -36e-2 -29e-3 6.0e-d 1.3e4

L 11

-3172.239

-2648.087

5754.795

-4.972

-3.543

-4.363

10.751

74.199

13.768

Email

State Vector
OBJECT_STATE COMMENT:
X
¥:
z
X_DOT:
Y_DOT:
Z_DOT:
Covariance Matrix
OBJECT COVAR_COMMENT:
SIGMA_R [m]:
SIGMA_T [m]:
SIGMA_N [m]:
Chaser Covariance Matrix
4 4e+1
-19e+3 27e+5
-1.9e+1 -1.4e+2 d.8e+l

6.4e-11 13e-10 -7.5e-11 4.0e-15
-6.2e-9  -5.0e-7 27e-10 4.9e-14 1.0e-11

Comment

-3171.918

-2648.971

5755.109

5.168

3.239

4367

6620

515.201

6935

Documentation

CDM Properties
Status: Unchecked ~

Checked By: ~

& super ~



Event view — trend plots

Trend plots of multiple CDM data

|/ [ PREEMPT Manager P ——— - [E=SE=RoN ™"
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PREEMPT Manager Dashboard Analyst View Event View Report Generation Admin Documentation L super ~
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= Event: 51807 Open Viz Email Comment
Generate Screening Data

Summary Table Objects Info Log

Event: 51807

E  am0
Status: Escalated ~ o«

E 460 O JsPOC
owner: guest ~ E 450 g MiniCat
g

Chaser: Iridium 33 debris = 40
(1997-0518Q) & 43
" 30Jul 31Jul 01Aug 02 Aug 03 Aug 04 Aug
Target: CRYOSAT 2 (2010-
013A) . -
£ 25
TCA: 2015-08-04 =
09°08:33 745484 ] 20 JspoC
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@ 15
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]
o
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CDM: 2015-08-04 06.15.18 30Jul 31Jul 01Aug 02 Aug 03 Aug 04 Aug
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Event view — Log

Textual and graphical log
Log entry details easily obtained by drilling down

/' [] PREEMPT Manager x W
¥
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PREEMPT Manager  Dashboard

Generate Screening Data

Event: 51807
Status: Escalated ~
Owner: guest

Chaser: Iridium 33 debris
(1997-051BQ)

Target: CRYOSAT 2 (2010-
013A)

TCA: 2015-08-04
09:08:33.7454384

CDMs

CDM: 2015-08-04 06:15:18
CDM: 2015-08-03 11:47:29
CDM: 2015-08-03 09:34:58

CDM: 2015-08-03 06:14:47
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Analyst View Event View Report Generation Admin
Event: 51807 Open Viz Email Comment

Summary Table Objects Info Log

10013A_97051BQ_20150804090835_20150730061621
10013A_97051BQ_20150804090835_20150729100913
36508 _conj_33955_2015216090835_210091541430NR

P ‘
—u_
10013A_S7051BQ_20150804090836_20150728062139 | Y c,eam" M

[2015-07-29T04:21:39.000Z] - CDM Creation :

[2015-07-29T06:58:37.000Z] - CDM Creation
[2015-07-29T08:09:13.000Z] - CDM Creation
[2015-07-30T04:16:21.000Z] - CDM Creation

[2015-07-30T07:21:00.0007] - CDM Creation

[2015-07-30T08:17:20.000Z] - CDM Creation :

[2015-07-31T04:15:24.000Z] - CDM Creation :
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July 2015 August 2015

New CDM 51807: 10013A_97051BQ_20150804090836_20150729062139
New CDM 51807: 36508_conj_33955_2015216090835_210091541490NR
New CDM 51807 10013A_97051BQ_20150804090835_20150729100913
New CDM 51807 10013A_97051BQ_20150804090835_20150730061621
New CDM 51807: 36508_conj_33955_2015216090835_211094056484NR
New CDM 51807: 10013A_97051BQ_20150804090835_20150730101720

New CDM 51807: 10013A_97051BQ_20150804090835_20150731061524
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Event view — emalll

Ability to create email templates
Ability to include any combination of textual data and plots

* -
& b&tﬁ://open.logicaspace.com/preempt-manager/protected/index html#events/51807/conjunctions/10013A_97051BQ_20150804090834_20150804061518

[ PREEMPT Manager
€« > C

test-event - event email test template

Users ~ | guesi@cgicom

{{event EVENT_ID}}

ojdvnfdvre

this is for {{event.EVENT_ID}}
I[enter image description here]({{plots.MISS DISTANCE}} "enter image title here")

|[enter image description here]({{plots.KLINKRAD}} “enter image title here")

Attachments

Available Fields

Cancel Send Email
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Report generation

Ability to create customised reports of historical and future data

/" Cu PREEMPT Manager RGEET X . — et i e e
€ - C | b#ps//open.logicaspace.com/preempt-manager/protected/index html#report bics qﬂ =

PREEMPT Manager Dashboard Analyst View Event View Report Generation Admin Documentation 2 super ~

Missions: | test-report - Report test template v |n
Sentinel-1A - 2014-016A -
Sentinel-2A - 2015-028A
Swarm-A - 2013-0678 D
Swarm-B - 2013-067A {{#each events}}

Swarm- - 201257 {{EVENT_ID}} | {{TCA}} | {{TARGET_ID}}***{{TARGET}} | {{CHASER_ID}}***{{CHASER}}

Report Start Time: w#s# min Miss distance: {{#min CDMS property="MISS_DISTANCE"}}{{#formatNumber MISS DISTANCE format="%.2e"}}{{/formathumber}}{{/min}}
[m]

w {{#first CDMS sortB REATTON_DATE"}}{{CREATION_DATE}}{{/first}}

Wi {{#last CDMS sortBy="CREATION DATE"}}{{CREATION DATE}}{{/last}}

Report End Time: Loggings:

{{#each logs}}

{{Time}} | {{Body}}

{{/each}}
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Re-entry Tracking
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Re-entry details (preview)

Detailed tabular view of all available data
Dynamic filtering over all important fields

Re-entry Tool Home  Re-entries

*

COSPAR Id
SATNO
Name

Reentry Date

Massyg (58 : 2800)

Class

@ Payload
@ Rocket Body

INClination geges (54 : 98)

Perigee,, (102 : 278)

Apogee, (166 : 8961)

8 Ask Admin

c6l esa

Admin
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COSPAR Id

2011-066A

2014-073A

2015-0198

17

Name

ZiYuan 2

Tianxun-1

Kuaizhou-2

CZ-3C third stage (H-18)

Reentry Date

23 Mar 2016

08 Feb 2016

12 Mar 2016

13 Apr 2016

Uncertainty

10.300

1.500

7.900

14.300

Massyg

1450.000
58.000
150.000

2800.000

Class

Payload

Payload

Payload

Rocket Body

Inclination gegres

97169

97.293

96.488

54617

Perigee;,,

247.237

152,651

277.019

102.299

Apogeeyn

253.029

166.

304.386

8960.661

Tool

RAPID

RAPID

RAPID

RAPY

o

Country

China

China

China

China

Details

(]

(]
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Re-entry dates visualisation (preview)

Visualise the re-entry dates of filtered objects

View the uncertainties on the re-entry dates and times
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Re-entry date trend (preview)

View trend plots of important data

Re-entry Tool Home Reentles Detall Live  Admin entation & super ~
© COSPAR Id 2014-073A » D
Reentry_Date_History (Plot)
® Upload File
v. - 15 Mar-
@  Global_map S
Map
@  Germany_map 3 14 Mar+
Map
@  Europe_map 3
Map
13 Mar 4
&1 Ground_data 5
Plot
@  Sample_PDF s 5
Text 8 12 Mar
&
=
2 tmp £
> 3
Text @
®
£
@i Reentry_Date_History 5 g 11 Mar4
Plot &
10 Mar o
09 Mar-{
08 Mar
27 Jan 28 Jan 29 Jan 30.Jan 31 Jan 01 Feb 02Feb 03 Feb
Creation Date
) W Ask Admin »
. *e cal Cesa
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@ B * o

« © e o 19



Summary
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Summary

The front-ends support ESA’s services to current and future missions
They are part of the future of operational support
They can be deployed in any organisation if requested

CGl can tailor PREEMPT and PREEMPT Manager for specific needs and
provide license for them

S0 AT W CGl
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