
 

Industry Template: Space Exploration 
(Note: This is not intended to be a comprehensive example for any one industry. Rather, this is to be used as a starting point to define industry 

domains, representative knowledge bases within a particular domain, and sample solutions that could be called for by a Consumer. Unsure 

where to begin? Start here and expand. Have a better idea? Start there and run with it. Either way, you build it, you own it. We simply make 

owning your knowledge possible.) 

 

Here’s the breakdown for Space Exploration, using the same structure of domains, high-impact 

knowledge bases (KBs), and multi-domain combinations. 

1. Space Exploration Domains and Categories of Content 

Below are potential domains for Space Exploration, with representative categories of content for each 

domain: 

1. Spacecraft Design and Engineering 

o Categories: Spacecraft Propulsion, Structural Design, Thermal Management, Power 

Systems, Autonomous Systems. 

2. Rocketry and Launch Systems 

o Categories: Rocket Propulsion, Reusable Launch Vehicles, Launch Infrastructure, Fuel 

and Propellant Technologies, Spaceport Operations. 

3. Orbital Mechanics and Mission Planning 

o Categories: Orbital Insertion, Trajectory Optimization, Interplanetary Travel, Deep Space 

Navigation, Rendezvous and Docking. 

4. Human Spaceflight and Life Support Systems 

o Categories: Life Support Systems, Radiation Protection, Space Habitats, Human Factors 

in Space, Space Suits. 

5. Planetary Exploration and Rovers 

o Categories: Planetary Robotics, Mars Exploration, Lunar Missions, Autonomous Rovers, 

Sample Return Missions. 

6. Space Science and Research 

o Categories: Astrobiology, Astronomy, Planetary Science, Space Weather, Cosmic 

Radiation. 



7. Space Mining and Resource Utilization 

o Categories: In-Situ Resource Utilization (ISRU), Asteroid Mining, Lunar Mining, Space 

Manufacturing, Space Resource Processing. 

8. Space Habitats and Colonization 

o Categories: Space Stations, Lunar Bases, Mars Colonies, Space Agriculture, Long-

duration Space Habitats. 

9. Space Communication and Navigation Systems 

o Categories: Deep Space Network, Space-based Communication, Interplanetary 

Navigation, Signal Processing, Quantum Communication. 

10. Space Sustainability and Debris Mitigation 

o Categories: Space Debris Management, Sustainable Space Practices, Orbital Cleanup 

Technologies, Recycling in Space. 

11. Space Defense and Security 

o Categories: Space-based Missile Defense, Orbital Surveillance, Anti-satellite Weapons, 

Cybersecurity for Space Assets. 

12. Space Robotics and Automation 

o Categories: Autonomous Spacecraft, Robotic Arms for Space Stations, AI in Spacecraft 

Navigation, Space Manufacturing Automation. 

13. Space Policy and International Cooperation 

o Categories: Space Law, International Space Treaties, Collaboration in Space Exploration, 

Governance of Space Resources. 

14. Commercial Space Exploration 

o Categories: Space Tourism, Private Sector Launch Services, Commercial Spaceports, 

Satellite Launch Services, Commercial Orbital Platforms. 

15. Innovation and Emerging Technologies in Space Exploration 

o Categories: Hypersonics, Nuclear Propulsion, Artificial Gravity, 3D Printing in Space, 

Quantum Sensors. 

 

2. Examples of High-Impact Knowledge Bases for Each Category 

Here are five high-impact knowledge base examples for each domain in Space Exploration: 

Spacecraft Design and Engineering 

1. Advanced Propulsion Technologies for Deep Space Travel 



2. Thermal Management Systems for Spacecraft 

3. Lightweight Materials for Spacecraft Structures 

4. Autonomous Systems for Long-duration Space Missions 

5. Power Systems and Energy Storage for Space Exploration 

Rocketry and Launch Systems 

1. Reusable Launch Vehicles and Cost Reduction 

2. Advances in Rocket Propulsion Technologies 

3. Fuel and Propellant Innovations for Space Travel 

4. Optimizing Launch Infrastructure for Spaceports 

5. Safety and Risk Management for Rocket Launches 

Orbital Mechanics and Mission Planning 

1. Trajectory Optimization for Interplanetary Missions 

2. Orbital Insertion Techniques for Satellites and Spacecraft 

3. Rendezvous and Docking Systems for Spacecraft 

4. Deep Space Navigation Systems for Long-distance Travel 

5. Mission Planning for Manned and Unmanned Space Exploration 

Human Spaceflight and Life Support Systems 

1. Life Support Systems for Long-duration Space Missions 

2. Radiation Protection for Deep Space Travel 

3. Designing Space Habitats for Lunar and Martian Colonies 

4. Space Suits for Human Spaceflight 

5. Human Factors and Psychological Considerations in Space Exploration 

Planetary Exploration and Rovers 

1. Autonomous Rovers for Mars and Lunar Exploration 

2. Sample Return Missions from Mars and Asteroids 

3. Planetary Robotics for Surface Exploration 

4. Technologies for Lunar and Martian Surface Navigation 

5. Mars Exploration Programs and Future Missions 

 



3. Complex Multi-Domain Knowledge Bases and Example CfS 

Here are examples of complex multi-domain knowledge bases and corresponding Calls for Solution (CfS) 

for Space Exploration: 

Example 1: Advancing Deep Space Exploration with Nuclear Propulsion, Autonomous Navigation, and 

ISRU 

• Domains: Spacecraft Design and Engineering, Orbital Mechanics and Mission Planning, Space 

Mining and Resource Utilization. 

• Required Knowledge Bases: 

1. Nuclear Propulsion Technologies for Deep Space Travel 

2. Autonomous Navigation for Interplanetary Missions 

3. In-Situ Resource Utilization (ISRU) for Lunar and Martian Exploration 

4. Trajectory Optimization for Deep Space Missions 

• CfS Example: "We are seeking a solution to advance deep space exploration with nuclear 

propulsion, autonomous navigation, and ISRU, focusing on propulsion efficiency, resource 

utilization, and navigation systems." 

Example 2: Enhancing Human Spaceflight with Advanced Life Support Systems, Radiation Protection, 

and Space Habitats 

• Domains: Human Spaceflight and Life Support Systems, Space Habitats and Colonization, Space 

Robotics and Automation. 

• Required Knowledge Bases: 

1. Life Support Systems for Long-duration Space Missions 

2. Radiation Protection for Deep Space Exploration 

3. Autonomous Systems for Space Habitats 

4. Space Habitat Design for Lunar and Martian Colonies 

• CfS Example: "We need a solution to enhance human spaceflight with advanced life support 

systems, radiation protection, and space habitats, focusing on sustainability, safety, and 

autonomous operations." 

Example 3: Optimizing Space Mining and Resource Utilization with Robotics, Automation, and ISRU 

Technologies 

• Domains: Space Mining and Resource Utilization, Space Robotics and Automation, Space 

Sustainability and Debris Mitigation. 

• Required Knowledge Bases: 

1. Robotic Systems for Space Mining Operations 



2. In-Situ Resource Utilization (ISRU) for Lunar and Martian Resources 

3. Automation for Space Manufacturing and Resource Processing 

4. Space Debris Mitigation and Recycling in Space 

• CfS Example: "We are seeking a solution to optimize space mining and resource utilization with 

robotics, automation, and ISRU technologies, focusing on efficient resource extraction, 

automation, and sustainability." 

 

This breakdown demonstrates how iSPAI’s platform can support the Space Exploration sector across key 

areas like spacecraft design, human spaceflight, planetary exploration, space mining, and sustainability, 

while addressing challenges in propulsion, resource utilization, and autonomous systems. 

 


