
        
            
                
            
        

    
Cover letter

I’ve been thinking about simulation since 1983 (struck by Psion’s Flight Simulation for the ZX Spectrum). That’s why i became an aerospace engineer, and that’s why i pestered my teachers with how-to-simulate questions they couldn’t answer. I started working in real-time simulation for training for Indra, and took risks there: first completely physics-based, fully honest landing gear model that could make the Harrier stay on the landing deck for hours without any sliding, and without any corner case, with a 30Hz integration rate; first object-oriented, C++ simulation framework; first real-time blade element rotor model with a novel approach (see attached article) that made it useable irrespective of rotor speed; first fully-automated validation system. Sometimes the innovations i wanted to push were deemed too new-age for the very conservative market we were in (ideal physical constraints; true full-state-vector Runge-Kutta integration; automated model parameter tuning using the automatic validation system), but i wrote most of the papers anyway, or implemented them at home.

So, yeah, i’d love to work with you guys. I dream of applying simulation to all sorts of things (traffic; ant-like entities, to see behaviour emerge; linguistics, to evolve languages; genetics; amigurumi crochet, to predict resulting shapes), but i don’t think i can think of anything bigger than planets.

Code sample upload:

Most of my simulation-related developments are owned by my employers, so i haven’t got a lot to show in this regard. I can point you to the blade-element rotor model article i wrote and presented during the 2007 AIAA M&S conference (the one time i got my employer to open to the world), and to the C++ library i wrote in my free time because i needed function objects i could operate with (that was before C++11; still, a lot of the functionality in “cppfunct” is not in C++ right now).

Website:

mgcuadrado.com, but don’t look at it: it’s severely deserted; i started when i had time between two projects, and then got to get back to work

What is the most appealing part of this opportunity?

Several things. Simulation. Being able to work remotely. And working outside the very conservative market of real-time simulation for training of very expensive equipment (mainly military aircraft). I’m sure there was a lot of interesting developments going on outside while we were developing those very high-fidelity, very expensive devices for very big entities (governments, aircraft manufacturers, and the like). This would be an opportunity for me to gauge what has evolved differently from my field, and where my ideas and expertise can bring value.

What is one of your favorite accomplishments that you’ve achieved in physics development?

My favourite accomplishments are related to modeling: looking closely at a phenomenon, determining what emergent properties you want to get from your model, and deciding on the level of realism of each part of your model to get you objectives. In this way, i value most the FABES model referenced above, and various techniques i developed for real-time, constant-rate simulation of non-ideal constraints (rigid contacts and the like). I’m also proud of the modeling culture i created and shared in Indra, the concepts i developed there (robust validation, the paramount importance of state, parallelising schematics with implementationâ€¦), and the successful application of OOP to simulation, that i haven’t seen matched anywhere else in that market.


cover_image.jpg





