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Defining / Applying Properties
• A database of surface properties and material properties is 

maintained by TracePro
• The user can define custom surface and material properties 

and add them to the database
• These custom properties become available for all 

subsequent models

• The application of these properties is easily accomplished 
and verified through the user interface
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“Optical” Properties
• Surface Properties

– Describes how light is reflected, transmitted, absorbed, and 
scattered at a surface

• Energy is conserved:  a + r + t + TISr + TISt = 1
• Scatter portions (TISr, TISt) are described by Bidirectional Scatter 

Distribution Functions (BSDFs)
– BRDF: Bidirectional Reflectance Distribution Function
– BTDF: Bidirectional Transmittance Distribution Function

• Material Properties
– Describes the material of the object in terms of its index of 

refraction and bulk absorption coefficient
– Governs how light refracts into the object
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Material Property Editor

Discrete index 
values

Interpolation 
formula
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Surface Property Editor

• If no specular data is entered, TracePro uses the Index from the 
Material property to calculate Fresnel reflectance and transmittance

• Coating allows specular data to be defined for wavelength and angle
• Polarization allows S & P specular data
• Retroreflection replaces Specular Transmittance
• Solve for assures conservation of energy and quick scatter calculations
• Data is relative to incident angle and wavelength

zyk
高亮
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Bulk Scattering

• The bulk scattering property works in conjunction with an objects 
material property. To use bulk scattering you must apply a material 
property appropriate for the volume within which the scattering is to be 
modeled and to apply a Bulk Scattering property.
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TracePro Properties
• Object or Volume Properties

– Material
– Bulk Scattering
– Mueller Matrix
– Raytrace
– Importance Sampling
– Gradient Index (2.1)
– Class and User Data (2.1)

• Surface Properties
– Surface
– Color
– Prescription
– Importance Sampling
– Exit Surface
– Diffraction
– Surface Source
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Sources of Light
• Three distinct types of Sources are available in TracePro

– Grid Sources: independent of model geometry
– File Source (from Radiant Imaging and other sources)
– Surface Sources: directly tied to a surface in the model



Stray Light and Illumination 
Analysis using TracePro

28

Grid Sources



Stray Light and Illumination 
Analysis using TracePro

29

File Sources
• ASCII file with position, direction and flux
• May be generated by hand, Excel, ProSource
• Incident Ray Table may be saved in Source Format

!! Source file: C:\TracePro\TraceProData\SF6Prism\SF6Prism.oml

TracePro Version: 2 0 0
Data for Prism Surface 0
Linear Units in mm
Data generated at 11:19:54 September 08, 1999
X Pos. Y Pos. Z Pos. X Vec. Y Vec. Z Vec. Inc Flux
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Surface Sources
• Any surface may be made into a source
• Flux may be entered by power,  irradiance or temperature

V2.1V2.0
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True Scatter 3D Scatter Models



Getting Output
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Analyzing the Results of a Raytrace
• TracePro has several ways to output data to analyze the 

results of a raytrace
– Irradiance/Illuminance Maps
– Candela/Intensity Plots
– Incident Ray Tables
– Ray Histories
– Surface Flux Reports

• All reports, maps, and tables can be exported for post-
processing
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Irradiance/Illuminance
• Importance Sampling example.
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Irradiance/Illuminance
• Map and Display Options

– Irradiance, Radiance (simple), CIE
– Incident or absorbed flux
– Smoothing, colors, contours
– Data size

• Normal and Up Vector
– Selected surface is projected to a plane
– Normal is perpendicular to plane
– Up defines releatice +Y axis or Up on 

screen.
• Output Options

– Text data, Bitmap or DXF via 
File SaveAs
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Candela Plots
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Candela Plots
• Candela is energy per solid 

angle.
• TracePro uses the ray 

direction to fill angular bins.
• Iso-Candela data is collected 

for a hemisphere and 
projected to a plane.

• Rectangular Iso-Candela 
data is projected onto a plane 
and collected in to square 
bins.

• Polar and Rectangular 
distributions are collected 
into bands.
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Ray Sorting
• Allows selection of a subset of displayed rays.

– Selected Surface
– Scattered rays
– Wavelength
– Percentage of rays



Stray Light and Illumination 
Analysis using TracePro

39

Ray Tables
• Incident Ray Tables display rays for a selected surface.
• Ray History Tables display ray path from source to selected surface.
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Flux Report
• Display summary information for all surfaces and objects in the mode.
• Provides options for wavelength selection.


