
Falcon
 

Sensor Simulation Toolkit  

FalconÊ is the complete set of tools and libraries needed to quickly transform an existing out-the-window (OTW) 

visual simulation into a correlated, high-fidelity, electro-optical sensor (CCD, LLTV, NVG, FLIR, etc) simulation. 

Complete  

Application Programming Interface Libraries 

Material Editing Tool and Sample Material Libraries 

Interactive Texture Classification Tool for Creating Correlated Sensor Textures 

Users and Programming Guides 

Clear and Intuitive  

C++ Object Oriented Library Design 

Intuitive Development and Run-time Workflow 

Sample CPU/GPU Source Code (OpenGL® and DirectX9®) 

Sample OpenSceneGraph Plug-in and Application Source Code 

Fast  

Multi-Core CPU Support 

Leverages NVIDIAÈôs CudaÊ GPU Acceleration for Fast Run-Time Initialization 

Download Sensor Textures Only Once, Regardless of Conditions 

Real-Time Atmosphere Line-of-Sight Transmission and Thermal Path Radiance 

Computed Parameters Cached over 24 Hour Period 

On-the-Fly Terrain Classification Option 

Accurate  

High-Precision Algorithms 

Fast 1-D Thermal Solver for Accurate Computation of Surface Temperature 

Integrated MODTRAN Interface for Atmospheric Propagation Parameters 

Real-time Atmosphere Validated against Non Real-Time MODTRAN Calculations 

Time-of-Day Dependent Weather Conditions for Improved Realism 

Flexible  

Supports Any Waveband from 0.2 to 20 mm 

Adjustable Fidelity Adapts to Underlying Hardware and Application Requirements 

Heat Source Boundary Conditions can be Adjusted in Real-Time 

Material Physical Properties Database can be Easily Extended 

Supports User-Defined Material Classification and Rendering Algorithms 
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Create  

      Edit  

   Manage 

Material Properties: Includes thermal conductivity, 

specific heat, density, spectral reflectivity, emissivity, 

and transmissivity. Over 60 public-domain derived 

material properties are included with Falcon, and 

users can easily add more custom materials.  

Material Thermal Systems: Parameters include material thicknesses, which impact thermal conduction, and 

upper and lower boundary conditions. Boundary conditions include environmental-based heat loading as well 

as manual air convection and fluid convection settings. Falcon contains numerous sample material systems 

appropriate for various commonly used models. Example material system sets cover model types such as 

ground vehicles, aircraft, vegetation, terrains, and buildings. Material system diurnal (24-hour) temperature 

curves, under nominal conditions, can be previewed instantly. The Material Tool outputs XML format material 

files that can directly be used by the Falcon Classifier Tool and Falcon API. 

Material Properties  

and 

 Material Thermal Systems  

www.TransLucidInc.com 

Falcon
 

Material Editing Tool  



Falcon offers an interactive classification tool for use by modelers and end-users to create robust, corre-

lated sensor textures from source visual OTW textures. First, choose an appropriate material system set 

from the supplied catalog, based on the object type (e.g. ñaircraft vehicleò). Using an image editor of 

your choice, the classifier guides you to create a material color index (MCI) texture and a heat source 

index (HSI) texture. Falcon then processes these images into a sensor texture for use by the run-time. 

Results can be previewed in any sensor waveband for immediate feedback. 

 

 

Visual Texture  Material Color Index  Heat Source Index  

Run-Time Sensor Texture  

Visual Preview  Sensor Texture Preview  Longwave Infrared Preview  

Material Set  Catalog  

Material Classification Tool  

www.TransLucidInc.com 

Falcon
 

Interactive Classification Tool  



Real-time updates for:  

¶ Thermal emission  

¶ Heat source changes (e.g. engines, friction) 

¶ Atmosphere 

¶ Celestial light sources 

¶ Post Processing effects (new) 

Falcon includes an application programming interface (API) for 

evolving an OTW visual simulation into a sensor simulation. 

Conditions such as date, time, geo-position, and weather are 

inputs to Falcon. Callbacks are established to update necessary 

graphics data such as textures and uniform shader parameters. 

Visual textures are augmented with sensor textures once only, 

during initial loading or paging. Because responses are shader 

parameter-driven, no further sensor texture updates or reloading is 

required during run-time. 

Key tasks to upgrade your visual image generator to include a sensor simulation  

¶ Create a plug-in or add-on that includes an instance of the Falcon interface object. 

¶ Add callbacks that run when OTW textures are loaded, to include sensor texture loading. 

¶ Add shaders for use when rendering sensors. Falcon includes shader source code. 

¶ Add callbacks when OTW textures are bound or updated to include associated shader parameter bindings. 

¶ Add callbacks to bind atmosphere and response textures and set shader parameters needed for sensor rendering. 

¶ Configure post-processing effects 

¶ Update the main Falcon object when conditions change. 
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Application Programming Interface  



LWIR Morning  LWIR Night  LWIR Day 

Falcon leverages MODTRAN to generate atmospheric parameters that are then passed to the GPU shader. 

The shader computes real-time, angle dependent, line-of-sight transmission and thermal path radiance. 

MODTRAN is also used to compute transmitted solar and lunar light source irradiances. Falconôs real-time 

atmospherics implementation has a band-integrated transmission average error of less than 0.5% when 

compared to random non real-time line-of-sight MODTRAN runs.  

Comparison of MODTRAN versus real-time. MWIR path 

radiance line-of-sight: Observer at 1 km using slant path 

to ground.  

Comparison of transmission between random line-of-

sight MODTRAN runs and real-time atmosphere. 
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Real-time Atmosphere Modtran
Waveband  Average Error  

Near Infrared 0.22% 

Shortwave Infrared 0.36% 

Midwave Infrared 0.40% 

Longwave Infrared 0.47% 
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MODTRAN Atmospherics  



New!  Falcon offers post-processing effect simulation for modeling sensor optics, electronics, processing 

algorithms, and display technology.  The effects can be individually enabled as needed to faithfully and 

accurately simulate any desired sensor.  Like all of Falcon, the post-processing algorithms are tuned for 

performance and quality, and speed versus quality trade-offs are offered where appropriate. 

Available post-processing effects include: 
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Post Processing Effects  

¶ Blur 

¶ Fixed-pattern noise 

¶ Dynamic noise 

¶ Scintillation 

¶ Stuck on pixels 

¶ Stuck off pixels 

 

¶ AC Coupling 

¶ Polarity inversion 

¶ Histogram collection 

¶ Automatic gain control (AGC) 

¶ Persistence 

¶ Color mapping 

No Effects  

Blur  Noise  

Automatic Gain Control  Color Mapping  Polarity Inversion  

AC Coupling  



On-the-Fly Terrain Classification Option  

TransLucid demonstrates the ease of use of its Falcon library by offer-

ing customers source code for its OpenSceneGraph (OSG) plug-in 

and sample application. Following the convention of other OSG plug-

ins, a model loaded with a ñ.falconò extension keys the plug-in to add 

callbacks in the scene graph for loading and managing textures, shad-

ers, and parameters needed for sensor rendering. Note that no OSG 

base code modifications are necessary to use the Falcon OSG plug-

in. 

OSG Viewer Visual  

OSG Viewer Falcon  

Daytime Visual  

Night  
Morning  

Daytime  

The OSG Falcon plug-in demonstrates a moderate fidelity, on-the-fly terrain classification. This means OSG loads 

and binds the visual terrain textures directly with no pre-classification step. Instead the Falcon plug-in commands 

the classification of the terrain textures as the terrain is rendered in the shader. This classification and rendering 

technique includes considerations for material properties and environmental conditions, so expected effects such 

as thermal crossover still occur. 

OSG Viewer   

or Application  

OSG Falcon  Plug -in  

Falcon  

Library  

 

www.TransLucidInc.com 

Falcon
 

OpenSceneGraph Integration  


