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IXV Mission Profile
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1 — Lift off T=0Ts

2 — Separation T=1130 [[s} ——> Ascent segment 1130 [s]

3 — Entry gate T = 3899 [s] ——> Orbital segment  2769[s]

4 — Descent gate T=5112[s] ——> Re-entry segment 1213 [s]
——=> Descent segment 685 [s]

5 — Splashdown T=6105 [s]
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™\ IXV Mission Profile
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Trajectory Monitoring needs in the Mission Control center

Monitor vehicle’s startup and prelaunch events by TM
Monitor venhicle’s state during the flight by TM

Propagate the trajectory and visualize for the operators

»~ Including when out of visbility windows

Provide the naval ground station with the pointing data (DO)
Assist localization and recovery after the splashdown
Monitor and predict vehicle’s state in case of anomalies

IXV MCC during the missior; TPVT and GNC Consoles in foreground

ThalesAIen)a

This document is not to be reproduced, modified, adapted, published, translated in any material form in whole or in part nor disclosed i Farw s Cowrinany S a C‘E
to any third party without the prior written permission of Thales Alenia Space - © 2012, Thales Alenia Space




™ TPVT introduction

TPVT = Trajectory Propagation and Visualization Tool

~ Dedicated development
- An efficient and low cost solution was put in place

»~ Development of a dedicated propagation core and graphic user
interface
-~ Visualization based on STK visualization engine

=~ Running on commercial workstations in MCC

Propagates trajectory from the actual point until splashdown
whenever a fresh TM is available from IXV or VEGA

Transmits vehicle’s predicted state at 10Hz, updates the
trajectory at 0,5Hz
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TPVT architecture and dataflow
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Propagator module (1/2)

»~ Development

»~ Developed in Simulink,

»~ autocoded and compiled and integrated as Dynamic Link library
»~ Features:

=~ 3DOF propagation in Cartesian reference frame

»~ Aerodynamic and environment models the same as used for IXV
development, updated environment profiles uploaded from soundings

=~ @Quidance algorithms and parameters the same as for real IXV
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Propagator module (2/2)

- Qutput of the TPM: trajetcory profile until splashdown
“~ The closed-loop guidance opf re-entry outputs bank profile:

Bank, deg

MET, s

Bank profile generated by the guidance

- Dedicated attitude performance model has been developed for the desent
phase, based on bank angle and roll/yaw rates
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Graphic user interface
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Based on JAVA
GUI functions and features

Monitoring of main events
Start/stop operations

Load trajectory and meteo
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Configure network settings
Trim network delay
Set launch time

Manually select mission
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raphic user interface

-~ Example of

GUI windows

Phase selector

TPVT Main

Propagation source
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b 1
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3 04/03/2014 12:23:56 MODE. CHANGE Manual propagation source enabled
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7 04/09/2014 12:31:11 MODE_CHANCE Manual propagation source enabled
IE 04/09/2014 12:31:13 MODE, CHANGE Propagation Source changed to XV GPS
— . vent’s log
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Visualization features

2D globe map

Downrange and time information
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Visualization features

2D globe map zoomed

Downrange and time information
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Propagation performance
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Conclusions

Dedicated GNC, AEDB etc. Low cost
development

High accuracy and Visualization and
representability essential information

A 4

Future applications
(PRIDE, eDeorbit,
sample return etc)
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15 hours in 2 minutes!

Thank you!!!
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