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Summary

I. Case of study – Reentry gliding.

II. Final remarks. 
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I. Space shuttle gliding reentry [2, 3]. 

ሶ𝑅 = 𝑉 sin 𝛾 (1)
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The Optimal Control Problem - Constraints
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𝑡0 < 𝑡 ≤ 𝑡𝑓

1000 𝑠 ≤ 𝑡𝑓 ≤ 3000 𝑠

24384 𝑘𝑚 ≤ ℎ 𝑡 ≤ 79248𝑘𝑚

𝑉(𝑡) ≤ 7802.88

0 𝑑𝑒𝑔 ≤ 𝜃 𝑡 ≤ 180 𝑑𝑒𝑔

−90 𝑑𝑒𝑔 ≤ 𝜑 𝑡 ≤ 90 𝑑𝑒𝑔

−89 𝑑𝑒𝑔 ≤ 𝛾 𝑡 ≤ 89 𝑑𝑒𝑔

0 𝑑𝑒𝑔 ≤ 𝐴 𝑡 ≤ 180.0 𝑑𝑒𝑔

7.4 𝑑𝑒𝑔 ≤ 𝛼 𝑡 ≤ 18.0 𝑑𝑒𝑔

−90𝑑𝑒𝑔 ≤ 𝛽 𝑡 ≤ 1.0 𝑑𝑒𝑔

Additional assumptions

• Non-rotational spherical Earth.

• Static isothermal exponential atmosphere.

• Space shuttle aerodynamic model.
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• Initial conditions:
• Altitude = 79248 m

• Velocity =  7802.88 m/s

• FPA = -1 deg

• AZI = 90 deg

• LON & LAT = 0.0 deg

• Final conditions:
• Altitude: 24384 m

• Velocity:  762 m/s

• FPA: -5 deg

Objective: Maximize cross-range or:

𝑱 = max
𝑡𝑓

𝜑

Verification and validation, V&V
The reentry problem.
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I invite you to follow the work of the researchers:

• PhD. Omkar Mulekar – Optimal control for landers based on ML.

Johnson Space Center - NASA

https://scholar.google.com/citations?hl=en&user=5HTQrk4AAAAJ

• PhD(C). Emanuela Gaglio – ML based optimal control for aeromaneuvers.

• Optimal drag-based collision avoidance: Balancing miss distance and orbital decay. Acta Astronautica, 2024.

Scuola Superiore Meridionale - Italy

https://scholar.google.com/citations?hl=en&user=5HTQrk4AAAAJ

• PhD(C). Luis Mendoza Zambrano – Optimal Control on solar sailing and cislunar trajectories.

ADAMUS Lab, ERAU - USA

https://orcid.org/0000-0002-0252-3791
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Thank you and have fun!

Questions?
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