
FLIGHTLAB Development 

Software 

FLIGHTLAB © is a commercial software product created to 

facilitate the development and utilization of flight vehicle     

dynamics models in simulation applications.   

 

 

  



Who Needs 

FLIGHTLAB? 

 

The FLIGHTLAB Development System is a computer aided engineering 

software tool to support modeling and analysis of flight dynamics.  

FLIGHTLAB, a software development environ-

ment to support modeling of dynamic systems 

from a predefined library of physically based 

modeling components. Each component is an 

independent dynamic element such as a spring, a 

damper, an airfoil section, etc. These            

components can be interconnected in arbitrary 

architectures to model any desired dynamic  

system and the parameters of the components 

can be assigned vehicle-specific values,        

allowing a wide range of complex models to be 

built from a common library of modeling      

components that have been pre-derived,        

programmed and tested for reliability.  

A numerical ñMulti-Body Dynamicsò solution 

approach was developed to support robust    

solution of the coupled nonlinear implicit     

d i f ferential equations produced by                 

interconnecting these dynamic elements.  

FLIGHTLAB  includes graphical user interfaces 

to facilitate modeling and analysis, and code 

generation capability to allow FLIGHTLAB 

models to be interfaced with user applications 

and run independently of the Development Sys-

tem.  

Who Needs  

FLIGHTLAB?  

 

¶ Simulation  

Engineers 

¶ Aircraft Design & 

Test Engineers 

¶ Systems Engi-

neers 

¶ Avionics Engi-

neers 

¶ Virtual Reality 

Simulation  

Designers 

 

Solution Methodology The user      

focuses on interconnecting components and    

assigning data to represent the aircraftôs design 

and the built-in component equations and numeric 

solution process ensure the generation of software 

that properly models the dynamics of the aircraft. 

Analysis FLIGHTLAB includes a number of 

predefined primitive analysis utilities to support 

engineering evaluation of the modeled system.  

Utilities support trim, static equilibrium, and time 

and frequency response.  Also included is a  

simulation of the performance and dynamic    

response tests applied to an aircraft during flight. 

Modeling Component Library  
FLIGHTLAB includes a library of modeling 

components to facilitate the development of 

flight dynamics models. The classes of         

components include aerodynamic, control,  

structure, and propulsion components. These 

components can be arbitrarily connected in any 

desired architecture to model dynamic systems. 

The parameter fields of these components may 

then be assigned aircraft-specific data to produce 

the proper dynamic response for the required 

aircraft.  

FLIGHTLAB Real -Time  

Support ART enhanced the FLIGHTLAB 

Development System with a number of features 

to facilitate real time operation. In order to      

facilitate integration with other software required 

to support a simulator, a shared memory interface 

was added that allows the users to select the   

interface data required for their simulator and 

place it in a shared memory array for access by 

other  applications. Once a model has been     

developed in FLIGHTLAB it may be              

code-generated to produce an object library that 

can be run independently of the Development 

System on any desired computer.  

ART also produces Models using FLIGHTLAB at any fidelity for sale to 

customers.  In addition, if you need a R&D or Training simulator, we 

develop turn-key systems up to Level D certification standards. 



Xanalysis provides an analysis GUI to facilitate performing predefined analyses of a selected model from a set of pull-down and 

pop-up menus. This GUI supports selecting the model to be run, initializing the model to a desired condition, trimming the controls 

to maintain the desired condition, and performing a wide range of performance, stability, and handling qualities tests, including those 

defined by the Navy Test Pilot School for helicopter flight testing.  

Graphical User Interfaces   
ART has developed a library of system templates that consist of predefined  scripts that utilize the FLIGHTLAB modeling compo-

nents to model standard configurations for rotorcraft systems such as airframes, rotors, and engines.  

 
 

Control System Graphical Editor   The Control    

System Graphical Editor (CSGE) provides the arbitrary   

architecture capability required to model control systems, 

which are not amenable to selection from predefined       

architectures. The developer selects icons representing the 

desired control elements and interconnects them in a      

schematic diagram of the control system using a point and 

click, drag and drop GUI.  Dialog boxes allow parameter 

values to be assigned for each component.  
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FLIGHTLAB Model Editor   The FLIGHTLAB Model 

Editor (FLME) provides predefined scripts that model the 

most commonly used architectures for rotorcraft systems 

such as rotors, airframes, propulsion systems, etc. The model 

developer simply selects the desired modeling options at 

each level of the graphically depicted rotorcraft subsystem 

hierarchy and he is presented with a dialog box requesting 

data values for all parameters required by his selected      

options. 

Open Architecture FLIGHTLABôs library of components and analysis utilities and FLIGHTLABôs graphical user          
interfaces may all be modified by the user to customize FLIGHTLAB to their applications.  


