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Space Systems Design

As humanity reaches further into the cosmos, the need for robust space systems design and efficient space
systems operations has never been more critical. This intensive 5-day course provides a foundational
understanding of the principles of space mission design, spacecraft technology, and their applications in both
military and commercial missions.

Participants will gain hands-on experience in understanding how spacecraft are designed, integrated, and operated
within the context of global space technologies. The course covers key aspects such as orbital mechanics, space
system operations, mission analysis, and spacecraft subsystems, preparing participants for the challenges of space
exploration and strategic defense applications.

By the end of this Space Systems Design and Operations course, participants will be able to:

e Understand the Fundamentals of Space Mission Design: Grasp the essential concepts of space systems
and how they are planned and executed.

e Learn About Key Spacecraft Subsystems: Understand the role of control systems, communication,
propulsion, and power systems in spacecraft functionality.

¢ Analyze Military and Commercial Applications: Gain insights into the strategic applications of space
systems in defense and commercial sectors.

e Develop Skills for Space Mission Planning: Master the techniques to design, assess, and articulate
requirements for space missions.

¢ Explore Future Trends in Space Technologies: Stay updated with innovations in global space technologies
and sustainable space exploration.

¢ Overview of space systems and the fundamentals of mission planning.

e Understanding the concept space of orbital mechanics and launch requirements.

¢ Assessing the space environment and its impact on spacecraft design.

e Introduction to space mission analysis techniques: trajectory planning, orbital transfers, and mission
feasibility.

e Exploration of spacecraft structures and thermal control systems for optimal functionality.

¢ Propulsion systems for various mission types: chemical, electric, and hybrid propulsion.

¢ In-depth look at communication and power systems essential for space systems operations.
¢ Understanding design trade-offs and performance optimization in spacecraft design.

e Case study: Innovations in digital space design for modern space missions.
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¢ Attitude Determination and Control Systems ADCS: How spacecraft maintain orientation in space.
¢ Overview of onboard computing and avionics in space systems.

e Payload design and integration strategies for effective mission execution.

e Ensuring reliability and redundancy in spacecraft subsystems to prevent mission failure.

e Techniques for integrating control systems into multi-layered mission architectures.

¢ Understanding DoD space systems and their strategic roles in defense and surveillance.
¢ Insights into classified and unclassified military space applications.

e Cybersecurity and electronic warfare in space systems operations.

¢ Analyzing policy and regulations governing global space technologies and defense.

e Workshop: Crafting secure space mission plans with military applications.

e Advanced space systems operations: monitoring, controlling, and optimizing space missions.

e Enhancing space situational awareness and tracking technologies.

* Future trends in space technologies, including autonomous spacecraft and Al-driven mission planning.
e Sustainable practices in space debris management to ensure long-term viability.

e Case studies: Analysis of recent space missions and key lessons learned for strategic improvement.

e Master Space Systems Design and Operations: Gain a comprehensive understanding of space mission
planning, spacecraft design, and space systems operations.

e Strategic Insight into Military and Commercial Space Applications: Learn how global space technologies are
reshaping defense strategies and commercial ventures.

e Hands-On Learning Experience: Participate in practical workshops that simulate real-world space systems
design and mission planning.

e Stay Ahead in Space Technology Trends: Discover the latest innovations in space technologies and explore
the future of digital space design.

e Prepare for Strategic Space Missions: Enhance your ability to plan, execute, and optimize space projects
for government and commercial sectors.

Upon completing this Space Systems Design and Operations course, participants will possess a strong foundation
in the principles of spacecraft design, mission planning, and space systems operations. They will be equipped to
handle the complexities of space missionslifrom the initial concept space to final deployment and
maintenancelwhether for military defense strategies or commercial satellite operations.

Participants will also gain the skills necessary to navigate the challenges of space sustainability, space debris
management, and global space technology advancements, making them valuable contributors to the next era of
space exploration.
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