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• Simulating 

• Newton’s Principia Mathematica is the basis for all valid simulations 

• Flight simulators have been effectively used for decades, but they have been VERY expensive 

• Recent innovations have made valid simulations much less expensive 

• Animating/Presenting 

• Poster boards were the dominant means to help experts explain their opinions; now animations 

are expected 

• The quality of animations has increased incredibly 

• The results of simulations are often animated, but the two are very different 

• But just because an animation looks good, does not mean that it is valid 

• The views you use in an animation are often as important as the underlying data 
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Simulating 
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• What is a simulation? 

• A substitute for an actual event 

• Human experience 

• Flight testing  

• Computer simulation 



Simulating – Personal Experience 
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• Many experts use personal experience to justify their opinions 

• Science is not always used to support those opinions 

• Many judges will let the jury decide on the weight of the 

evidence 

• Sometimes this results in bad opinions being let into court 

 



Simulating – Flight Testing 
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• The Wright Brothers flight tested their designs 

• The basic principals they used are still relevant today 

• Creating a test plan 

• Adhering to the test plan 

• Recording flight test data  

• Analyzing flight test data 



Simulating – Flight Testing 
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• Flight testing to support an accident reconstruction can be very 

useful 

• It can be very convincing to a jury 

• It is easy to defend 
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• What can be flight tested 

• Airplane performance within the flight envelope 

• Minor diversions outside the flight envelope; e.g., stalls 

• Pilot actions 

• Audio recordings 

• What should not be flight tested 

• Major deviations from the flight envelope 

• Maneuvers prohibited by the Flight Manual 

• Recreating an accident (as opposed to reconstructing one) 
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• Some limitations to flight testing to support an accident 

reconstruction 

• Cost 

• Time 

• Safety 

• Insurance 

• Availability of an appropriate airplane 

• FAA limitations; i.e., experimental designation 
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• What’s new in collecting flight test data  
• Appareo 

• GoPro 

• DEWESoft 

• Audio analysis 

• UAS Flights 
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Simulating – UAS Flights 
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• Precision Data Collection 

• Photo and Video Collection 

• 3D Photogrammetry 

• Wider Coverage Options 

• Sprawling accident sites 

• Intricate details at higher elevations 

• Hazardous location collection 

• Non-contaminating data collection 

• Remote accident scenes 

• Flight Path airborne observations 

• What the accident pilot could have seen 
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• Data collected with mesh pattern of high resolution photos 



Simulating – Computer Simulations 
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• A computer simulation is the solution of equations that describe 

Laws of Physics 

• Most aviation simulations are based on Newton’s Law of 

Motion, in particular, F=Ma 

• Every valid flight simulator solves Newton’s differential 

equations many times a second 

• Computers today are much less expensive and much more 

powerful than they were 30 years ago (or even 5 years ago) 



Simulating – Computer Simulations 
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• Microsoft Flight Simulator 

• Benefits 

• Very inexpensive 

• Very easy to use 

• Visuals are pretty good 

• Can be used as a demonstrative exhibit 
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• Microsoft Flight Simulator 

• Limitations 

• Can only be used if the aircraft aerodynamic model can be verified 

• Cannot be used outside of “normal” operations 

• Small aerodynamic differences between left and right are not modeled 

• Test cases have to be “flown”, no offline capability for repeatability 

• Unable to match against incident or flight data 

• Is looked upon as a game, not a scientific too 

• Likely will not be accepted as evidence but possible could be used as a 

demonstrative exhibit 
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• X-Plane 

• Benefits 

• Inexpensive 

• Fairly easy to use 

• Visuals are very good 

• Many aircraft aerodynamic models are available 
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• X-Plane 

• Limitations 

• Can only be used if the aircraft aerodynamic model can be verified 

• Cannot be used outside of “normal” operations 

• Small aerodynamic differences between left and right are not modeled 

• Can be successfully argued to be excluded 

• Test cases have to be “flown”, no offline capability for repeatability 

• Unable to match against incident or flight data 

 



Simulating – Computer Simulations 
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• J2 Aerodynamics 

• Benefits 

• Can be defended in court as obeying the laws of physics 

• Any aircraft can be modeled using only physical dimensions and POH data 

• The basic model can be improved as more flight test data become available  

• Can be tuned to account for slight aerodynamic differences between left and right  

• Just as good or better than an FAA certified flight simulator or training device but 

far less expensive – in fact, models from j2 are used in pilot training fidelity 

simulators  

• Repeatable, same scenario can be tested against many different variations 

• Maneuvers too dangerous to flight test can be safely and accurately tested and 

evaluated 
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• J2 Aerodynamics 

• Limitations 

• Significantly more expensive than Microsoft Flight Simulator or X-Plane 

• It is a full flight physics based modelling and analysis toolset so it is difficult to use 

without solid aeronautical engineering domain knowledge 

• It is not a game; it is a research and operational tool 
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• Anything can be animated, but is it a simulation or a cartoon 

• Juries have become familiar with animation that look as good as video, 

and they expect “movie” quality animations 

• Animations have become so good that even bad ones look good – and 

can be deceiving 

• Microsoft Flight Simulator, X-Plane, and j2 simulations all have some 

visualization capability, but not as good as a high fidelity animation 

• The results of a simulation can be animated to make it “movie” quality and 

physically accurate 
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• We’ve come a long way in 30 years 

• Visualization capabilities have progressed to the point that the differences 

between an animation and a video are hard to detect 

• Flight simulators are now available that range from simple to use but 

limited in fidelity to difficult to use but with extremely high fidelity 

• New technologies have made it easier to present a compelling 

visualization, but harder to tell if it is valid 

• New tools are coming on line all the time so stay tuned 
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