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Jet Propulsion Laboratory  
Earth Science Constellation Cost Model 
By Luis Diaz  // 06.11.2025 
 
Designed in Python, this project uses mission design implementation to 
derive first-order cost targets for instruments. This analyzes current and 
planned missions by analogy and directly compares this to the parametric 
value that considers bus architectures, launch vehicle costs, a learning 
curve for R&D of instruments, as well as other cost such as science and 
mission assurance to provide credible, CML 3, competitive cost targets for 
instrument technologists of a given Earth observation category. 
 
 

 
 
 
 
 
 
 
 

 



 

USC Liquid Propulsion Laboratory - GNC 
Throttling & Thrust Vector Control 
By Luis Diaz  // 05.20.2025 
 
Designed and implemented real-time control systems for kerosene-LOX 
cryogenic propulsion, supporting throttling and thrust-vector campaigns. 
Developed Python GUIs and C++ frameworks to integrate sensors, 
actuators, and valves for hot-fire testing. Optimized system stability, 
repeatability, and response while collaborating across hardware and 
software teams in Agile cycles toward a future hopper vehicle. 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 



 

Senior Mechanical Design  
Electromagnetic Cubesat Dock 
By Luis Diaz  // 09.15.2025 
 
Developed a prototype electromagnetic docking system for cubesats, 
featuring probe‑drogue capture, force/distance sensing, and pogo-pin 
interfaces for cross-vehicle power sharing. Integrated control electronics 
and embedded firmware to enable autonomous docking operations on a 2D 
traverse gantry. Focused on scalable, modular solutions for in-orbit 
servicing and collaborative small satellite architectures. 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 



 

 
 
Spacecraft Systems Engineering – PRESENTATION 
Lunar Lander – Khonsu 
By Luis Diaz  // 05.15.2025 
 
Led lunar lander design team with ECLSS, Avionics, ACS, Thermal, 
Structural, Power, Telecom, & Propulsion subsystem analyses. Also fulfilled 
C&DH as CogE and secondary costing role for mission breakdown. Led 
meetings and deliverable agenda. 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

https://drive.google.com/file/d/14zEtIU5oVs8NOfXzVIthcnSQL_2vyr0D/view?usp=sharing


 

 
 
Life Support Systems & Spaceflight – PAPER 
Mission to Mars 
By Luis Diaz  // 05.05.2025 
 
Designed a Martian plan for environmental control & life support system 
feasibility. Included the design of spacesuits and displays tailored for 
Martian exploration. Included crew scheduling, EVA planning, and even risk 
mitigation. 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

https://drive.google.com/file/d/1-DKtwNNEGIqS896Xrml8aJIW-_vc1-71/view?usp=sharing


 

 
 
Spacecraft Subsystems – PRESENTATION 
Avionics 
By Luis Diaz  // 05.02.2025 
 
Used a Raspberry Pi to control electronic components like DHT20 
temp/hum sensor and LED to demo validation and verification. This project 
creates a test procedure and executes expected behavior inside a UNIX  
terminal, simulating a large weather communication satellite. Includes 
design specifications with heritage considerations in C&DH. 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
  
 

 

https://drive.google.com/file/d/1AAxmDh3-g_iBIPJU8GaMjY_jeVHsMnmx/view?usp=sharing


 

 
 
Spacecraft Subsystems  
Propulsion Models  
By Luis Diaz  // 01.25.2025 
 
This project uses the rocket equation and specific gas constants to size 
thrusters and tanks for all types of propulsion modes. Used for determining 
the appropriate propulsion mode for different mass/delta V requirements on 
mission. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
 
Spacecraft Subsystems 
Attitude Control Systems 
By Luis Diaz  // 01.12.2025 
 
This project uses the worst-case deep space scenarios and moments of 
inertia to model the appropriate propellant required for RCS maneuvers 
and ACS slew rates, in consideration of pointing requirements. Base 
hardware can be seen as dropdowns for ease of access, heritage included. 
ISS data verified in Simulink using a PID Controller. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
 
Mechoptronics Engineering – PRESENTATION 
Acoustic Analysis of RLC Bandpass Filter 
By Luis Diaz  // 12.20.2024 
 
Used RLC components, characterized their response, and then analyzed 
unfiltered vs filtered data received via microphone apparatus and applied 
by a wave generator combinator. Design, test, and validation. 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

https://drive.google.com/file/d/18QPwz9WqIAQ30oWBW8C9EXgHe366c9bc/view?usp=sharing


 

 
 
Spacecraft Subsystems 
Telecommunications 
By Luis Diaz  // 12.15.2024 
 
This project accesses the deep space network and creates a link budget 
compatible with all antenna sizes and the communication bands of interest. 
 

 

 
 
 
 

 



 

 
 
Spacecraft Subsystems 
Power 
By Luis Diaz  // 11.29.2024 
 
Models the implementation of secondary battery behavior coupled with 
solar arrays. RTG implementation forthcoming for the different modes like 
Launch, Cruise, Eclipse, and Safe-mode. 
 

 

 
 
 
 
 

 



 

 
 
Spacecraft Subsystems 
Mechanical 
By Luis Diaz  // 11.20.2024 
 
Models the implementation of solar and planetary thermal effects on 
spacecraft, including surface adaptability and material selection. 
 

 

 



 

 
 
Spacecraft Subsystems 
Thermal 
By Luis Diaz  // 12.04.2024 
 
Models the implementation of solar and planetary thermal effects on 
spacecraft, including surface adaptability and material selection. 
 

 



 

 

 
 
Computational Plasma Dynamics  
Surface Roughness Modeling  
By Luis Diaz  // 05.02.2024 
 
This project uses C++ in the Microsoft Powershell with the fundamentals of 
Electrostatic Particle in Cell modeling. Imaging is rendered in the Paraview 
software using Visual Toolkit output files. This project is set to model the 
surface evolution of a sample like silicon, when it is bombarded by rarefied 

 



 

gasses under certain parameters. Click the photo below to visit my 
presentation.↘ 

 
 
 

 
 
 
 
 
Google x Viterbi Internship – AI Project Showcase 
Tabling Activity  
By Luis Diaz  // 12.18.2023 
 
This project uses the Arduino microcontroller along with the ChatGPT 
natural language processing product to act as an electronic tool that can 
communicate human direction into frequencies that are produced by a 
buzzer component. We are able to see if general AI systems can learn 

 

https://www.canva.com/design/DAGErNhTlsQ/hP2mmSx3LjnbAzFo_V9uWw/edit?utm_content=DAGErNhTlsQ&utm_campaign=designshare&utm_medium=link2&utm_source=sharebutton


 

information and access long-term memory to produce quality code similar 
to human music. 
Click the photo below to visit my presentation.↘ 

 
 AI Buzzer Project

 
 
 
 
 
ITP 348 – Making Smart 
Devices: Introduction to 
Electronics and 
Wearables  

Egg IncuBYTEr  
By Luis Diaz  // 12.12.2023 
 

 

https://docs.google.com/document/d/1nI7298XO4nuVCxg8nEylUm2fYI-It1OTWv5Cnpp0hRo/edit?usp=sharing
https://www.canva.com/design/DAGD1DHT64g/LW99_r8e_Yw2mgpg7lSzmQ/edit?utm_content=DAGD1DHT64g&utm_campaign=designshare&utm_medium=link2&utm_source=sharebutton


 

This project uses the Particle Argon microcontroller along with the Blynk 
bluetooth application Interface & Initial State Dashboard. It features a 
DHT20 temp/humidity control, DC motors, a photoresistor, an AC heat 
lamp, and other electrical components to power a successful incubator. The 
purpose of this was to create an environment that could sustain the growth 
of poultry eggs for farming purposes. 
 

 USC ITP348 Final Project Incubyter
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

JSON  
Statics 
Tree Body Diagram 

By Luis Diaz  // 12.03.2023 
 

 

https://youtu.be/GXX8fc6u634?si=1RlAJ-3WTT66PQaT


 

This project uses the principles of Engineering statics of particles and rigid 
bodies, specifically trusses to develop mathematical relationships, as well 
as a Python code that can help one design a life-sized tree house. This 
was initially simulated with a craft tree-house, which could sustain point 
loads, distributed loads, and wind loads.  
Click the photo below to visit my presentation.↘ 

 
 
 

 

https://docs.google.com/presentation/d/15_NyPeSWQfXJimnnsIvCRFJqoA1fsZ5s2Z4tI_uYuY8/edit?usp=sharing

