
V
a

lu
e

-D
ri

ve
n

 S
o

lu
ti

o
n

s

The In’s & Out’s of Rendering Using 

Lighting Software 

Robert J. Radley LC, LEED AP BD+C 



Value-Driven Solutions

The In’s & Out’s of Rendering Using Lighting Software 

 Presentation Goal Outline

- Explain the fundamental principals 

of rendering software

- Review the basic formulation of 

modern lighting analysis software

- Understand how to differentiate 

between photometric software 

types

- Understand how rendering 

software depicts light and 

architecture

- Analyze rendering presentation 

examples and compare to real 

world project results
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 Photometrics

- Root word Photometry 

(Greek words for Light and 

Measure)

- Photometric Information 

from luminaires

- Measurement of the 

amount and direction 

of light emitted by a 

luminaire

- Testing and Analysis 

methods

- Ganiophotmeter

- Manufacturer published 

IES files
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 Role of Science data in 

Lighting Design

- Experiments for 

relationship between 

more-or-less (simply 

defined) luminous 

input

- Utility of the data 

about lighting sources 

acquired on that basis

- Visual performance 

testing 

- Measurement of 

speed and 

accuracy
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 Relevance of Photopic, 

Mesopic and Scotopic

- Range of Human 

vision adaptation level

- Human eye study

- Photopic – adaptation 

level to overall 

brightness (3cd/m2)

- Mesopic - adaptation 

level to overall 

brightness spectrum 

(.01cd/m2)

- Scotopic - adaptation 

level blue-green 

spectrum (.001cd/m2)
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 Understanding Light

- One of the Visual Stimuli

- Interaction of surfaces and color, texture

- Potential and comparison levels

- Meaningful definition to light
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 Software Defines Light

- Radian watts of source is measured in small wavelength bands

- Each wavelength is weighted (multiplied) by the luminous efficiency

- Photopic vision CIE 1978, broad bands of light

The In’s & Out’s of Rendering Using Lighting Software 



Value-Driven Solutions

 Luminous Flux

- Defined as “ Visually 

evaluated” radiant power

- Strength of all photo metrics 

depends on how “Visually 

evaluated” is defined

- Radiant powers ability to 

provoke the perception of 

brightness

- Development of luminous 

power

- Luminous strength of one 

wavelength compared to 

another
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 Luminous Flux

- “Ray of Light” very small cone

- Represented by a single arrow

then collected into bundles 

- Bundles then form densities 

- Surface (lumens/area)

- Spatial

- Light forms density
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 Inter-reflection of light

- Balance between the 

generation and absorption of 

light

- Luminous potential of 

surfaces

- Glass

- Wood

- Ice

- metal

- Reflectance

- Diffuse

- Directional

- Transmittance

- Diffusing

- Directional
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 Photometric Data Files and Their 

Format

- IES LM-63

- IESNA Standard 1986

- LM-63-1986

- CIBSE TM-14

- British  TM-14

- CIE 102-1993

- International (not used)

- EULUMDAT

- European standard

The In’s & Out’s of Rendering Using Lighting Software 



Value-Driven Solutions

 IES File Viewer

- Evaluate IES matrix file

- Distribution analyzation

- Orientation of file for REVIT

- Compare manufacturers data

- Evaluate “equal” products

- Quick check of BUG ratings
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 Rendering Role for Lighting Design not Architecture

- Predict the lighting potential 

- Amounts Ratios and Gradients 

- Architectural Space definition and Potential Glare

- Predict the movement of the Sun

- Reflection of light

- Code compliance 
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 Architectural Rendering 

Software

- 3D MAX Design Studio

- Archicad

- Revit

- Sketch UP

- Rhinoceros

- Photoshop

The In’s & Out’s of Rendering Using Lighting Software 



Value-Driven Solutions

The In’s & Out’s of Rendering Using Lighting Software 



Value-Driven Solutions

The In’s & Out’s of Rendering Using Lighting Software 



Value-Driven Solutions

The In’s & Out’s of Rendering Using Lighting Software 



Value-Driven Solutions

The In’s & Out’s of Rendering Using Lighting Software 



Value-Driven Solutions

The In’s & Out’s of Rendering Using Lighting Software 



Value-Driven Solutions

 Lighting Rendering Software

- AGI 32

- Visual Professional

- DIA Lux 

- Lumen Designer

- Radiance

- EIumtools (AGI32 REVIT)

- Lite Pro DLX

The In’s & Out’s of Rendering Using Lighting Software 



Value-Driven Solutions

 Components of a Photometric 

Calculation File

- Solids

- Rooms

- Luminaires

- Calculation Planes

- Objects

- Rendering
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 Building a Rendering File 

- Export existing REVIT model

- Optimize for calculation

- Build in 3D software

- Build in lighting software
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 Types of Renderers

- Radiative transfer ( also called radiosity)

- Ray Tracing

- Hybrids (Radiative transfer followed by a single-bounce ray tracing)
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 Radiative transfer

- Surface existences 

determined and displayed 

- Possible dependence on 

discretization

- View-position independent

- Moderate execution times

- Granular presentation
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 Ray Tracing 

- Light sources emit rays that 

are traced through the 

system of surfaces, ending 

up at the viewing point

- Rays are traced (backward) 

from the viewing point to 

surfaces and light sources

- Reflections spawn “daughter 

rays” that are also traced

- Result is view-position 

dependent

- Long execution times
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 Ray Tracing 

- Settings and output are crucial

- Overlapping surfaces can be come distorted
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 Hybrid

- “basic” rendering produced 

with radiative transfer

- Rays traced from light 

sources to the view position, 

after reflecting off a non-

diffuse surface

- Glints

- Mirror-effects
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 Purpose and Goals of 

Rendering

- Assess a lighting design

- Client presentation

- Marketing

- Compare color change 

design vs. white only

- Assess the way color light 

takes to materials

- Code official verification
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Chain Link Façade Material

Office Mock-up of Chain Link 
Material
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Existing Facility Image Existing Facility Rendering
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 Rendering in Conclusion

- Efficient use of software

- Understanding the goal of the 

rendering

- Understanding who you are 

presenting to and to what format

- Tool for design, used in conjunction 

with real world product study

- Aiming diagrams and complete team 

process

- Code compliance or design check
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