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INTRODUCTION

This presentation showcases four aspects of the interaction of ECOTECT and
Radiance:

The New Radiance Export Wizard
Version 5.50 of ECOTECT introduced a comprehensive wizard that guides new users
through the process of exporting and rendering complex models in Radiance.

Focussed Visualisation of Radiance Data and Volumetric Analysis
This wizard also allows the generation and extraction of both grid-point and surface
values from Radiance and visualises them in the ECOTECT OpenGL page.

The Radiance Control Panel

As part of ECOTECT, a free integrated development environment (IDE) for Radiance
has been created, allowing access to code editing, syntax highlighting, interactive
help, render/run control and code generation features.

The Radiance Image Viewer

Also as part of ECOTECT, a free updated version of Winlmage has been developed.
This new version allows much greater control of command-line file loading (allowing
the use of wildcard characters) as well as viewing/manipulating multiple PIC images.

Both Radiance Control Panel and the Radiance Image Viewer are completely
free and are now available for download from: http://squ1.com/products.



The New Radiance Export Wizard
The following slides simply illustrate the steps in this wizard.
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The New Radiance Export Wizard

After choosing the kind of image to generate, the user can then choose the
means by which this image/data will be generated.

ECOTECT: Calculation Wizard...

| radiance analysis | sTEFzOFG Tool Hint: [l HELP!

PRESENTATION OF RESULTS HOW TO PRESENT THE LIGHTING ANALYSIS ?

Kozt af the time pau will want ba uge
Radiance to generate final images.
However, if you are checking vour
model, it iz sometimes uzeful to generate

[ Dizplay images on completion

a much quicker interactive render to see [T Use old WINIMAGE viewer
howa it will look. The interactive render iz i
ruch lower quality than a final render. " Interactive Render

Dizplays a lower quality rendered image in real ime az it progresses.

Alternatively, you may want Radiance to
calculate values for objects or arid paointz -
and then load them back nta ECOTECT.

Open Radiance Control Panel
Dizplays the exported scene files in an external editor that allows wou to

For more advanced users, the Badiance wiew or change the raw code.

Contral Panel offers the ultimate flesibility. ¢~ Surface and/or Point Analysis

Calculates and stores levels at zpecific pointz in the model, which are
then read back ik az object attributes ar grid point values.




The New Radiance Export Wizard
The next step is to choose the type of view and final image size.

ECOTECT: Calculation Wizard...

| radiance analysis |
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AMBIENT LIGHT LEYELS

To accommodate ambient light lesvels,
Radiance azzumes zome level of
background iluminance in most scenes.
It calculates this level autoratically,
adding much mare if it knows that the
zcene iz outzide under zky conditions.

Thus, vou will need to select here
whether the soenes you are about to
render are interior or exterior.

MOTE: This zetting applies to all of the
views to be rendered.

WHAT TYPE AND NUMBER OF YIEWS ?

Type of View:
Select an exteriar wiew if the camera iz outzide the model laoking at
external surfaces, Othenwize chooze inkerior,

{7 Interior Side

Location of Yiews:
Wiewsz can be generated far every camera object in the curent scene. |
you hawe no cameras, the curent 300 E ditar view can be yzed.

¥ Include Current Model Wiew
[T Include &l Camera Views

Image Size:
Select the width and height of the image(z] to be generated.

[640 4 480 pivels [ =]




The New Radiance Export Wizard

Accuracy is an important issue as it also affects rendering time. This is all
explained as the user chooses the most important aspects of their analysis.

ECOTECT: Calculation Wizard... x|

| radiance analysis | STEF40FG Tool Hint: [l HELP!

CALCULATION ACCURACY HOwW ACCURATE DO ¥YOU WANT TO BE ?
Az with most calculations, the rore Model Detail:
acourate pou want the Radiance A weny detalled model needs a high setting 2o that test points are spaced ta

analyziz, the longer it will take. If you set
the accuracy too low, you will end up
with wery zplatchy images and
questionable resultz. Too high and pou

will be waiting around far a week. Lighting Eariqhil_ity: S
Unfortunately there are no magic values, Haow riuch the lighting distribution iz kely to change over each surface. In
o will sirply have to experiment. an artificially it space probably not much. 1na davlit space, probably a lot,
i LOW &% MEDIUM " HIGH
MHOTE: The walues here are all
inter-related. Setting any one of the Image Quality:
parameters to low will have an overall Radiance increazes the quality of an image by breaking 2ach pixel up inta
effect on image quality. sub-pixelz, 2¢2 for medium and 33 for high.
i LOW &% MEDIUM " HIGH




The New Radiance Export Wizard

One issue many users seem to have is installing and setting up Radiance in the
first place — then telling ECOTECT where to find it. This page tests your
installation and checks that all the required files and Registry entries are there.

ECOTECT: Calculation Wizard... x|

| radiance analysis | STEFSOFE Tool Hint: [l HELP!

SAYING TO RADIANMCE SELECT OUTPUT FILE AND CHECK INSTALLATION. .
“When exparting to B adiance, a number -
of different files will be created - each |EI Fix |
with the zame name and in the zame Checking Radiance directory...
directony ag the file dizplayed in the edit ' AR adiancehbintrad. exe
box to the right. v AR adiance\binyocony. exe
i i . ' CA\Radiancehbinbrview. exe
Rladiance is & separale prodam wilten + C:\Radiancetibrayini cal
at Lawrence Berkeley Laborataries in the Checking System Registry. .
US. Tolink with it, ECOTECT needs to = . '
. L Searching 'SOFTWARE \Lawrence Berkeley Mational LaboratanssF adiay
know exactly where R adiance iz installed i o . -
on your system. You should check for ' HEEY_LOCAL MACHIME: RavPATH = .,E.HHgdlance':\lll:u
errars in the list and attermpt to fix thern ' HKEY_LOCAL MACHIME: BINPATH = C:\Radiance'bin
befare continuing. o HEEY_LOCAL_MACHIME: DRADPATH = C:%Program FileshDeskbop

Your Radiance installation looks fine.
1| | 3

Skip Wizard [ Alwaps skip this wizard. =< Back Cancel




The New Radiance Export Wizard

Finally, users are hit with the full summary of all their settings. There are a
couple of more advanced settings in here that are not part of the wizard,
however users quickly get used to this page and often skip the wizard process.

X

ECOTECT: Calculation Wizard...

| radiance analysis |

STEP 6 OF 6 [SUMMARY]

Tool Hint: [l  HELP!

Dutput Options: Save Files Only

Run in BadianceCP
Interactive Render
Final Render
DAYSIM Header

¥ Use DOS 8.3 filenames
[ Save seperate zone files
= Bunin minimized window
¥ view images when done
[T Fause on completion

¥ Generate Point Data
€ Cument 200 analysis grid
% Cument 30 analysis grid
" [Ohbjects tagged a: shaded
€ Cumently zelected objects

¥ Include Material Definitions

™ Check for Material rad files

Electnc Light Objects

[T Check for #2one.rad files | Eenerate Automatically IE“

Sky Definition: Owvercast sky IE“@ [T Usze ECOTECT design shy [ Use ECOTECT sun angles
¥ RIF File Include camera wviews T Type |Da_|,||ight Factor [%] |E|| Model Detall. [ MEDILM E
Uze cument model wiew v View type: | Exterior Side E Light " ariability: | BE DL E
Indirect reflections: Image Size: x Image Qualty: [MEDIUM  |+]
Use Wizard [ Always skip this wizard, =< Back 0K Cancel




Visualising Radiance Data in ECOTECT

Data for a 3D analysis grid can be calculated in Radiance. This example looks at
daylight factors and illuminance in the ‘airspace’ over a central city site.
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Visualising Radiance Data in ECOTECT

By setting upper and lower thresholds, 3D volumes can be displayed. In this
case, the grid shows all spatial points below 450Lux at 12:00pm, 21st June.
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Visualising Radiance Data in ECOTECT

By generating iso-surfaces you can also visualise such thresholds. In this case
the grid hides all points with an overcast sky daylight factor below 66%.

Analysis Grifi*.
RAD Daylight FActp




Visualising Radiance Data in ECOTECT

You can also interrogate this 3D volume using slices at any location in any axis
to display contour plots.

Analysis Grifi®. Lux
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Visualising Radiance Data in ECOTECT

You can also interrogate this 3D volume using slices at any location in any axis
to display contour plots.
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Visualising Radiance Data in ECOTECT

Using the right scale extents, you can dig deeper into the data to better visualise

the spatial variation.
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Data in ECOTECT
This same analysis can be done for different types of development.

ising Radiance
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Visualising Radiance Data in ECOTECT

Which can then be used to show daylight illuminance thresholds at, for example,
10000Lux, 12500Lux and 15000Lux.
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Visualising Radiance Data in ECOTECT

Which can then be used to show daylight illuminance thresholds at, for example,
10000Lux, 12500Lux and 15000Lux.
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Visualising Radiance Data in ECOTECT

Which can then be used to show daylight illuminance thresholds at, for example,
10000Lux, 12500Lux and 15000Lux.
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Visualising Radiance Data in ECOTECT

In addition to point data, you can also extract surface data using the centre and
surface normal of individual patches. By processing multiple images from
various configurations, it is
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The Radiance Control Panel — Basic Layout

Q Radiance Control Panel - c:\temp' test.rif

=0l x|

HELP | IMAGES | MATERIALS | SYSTEM |

File Edit Wiew Project Tools Help
Fiender Settings x| ] @ w [H | € Q | i “'?\‘| bS] Ll | » -
Run Identifier:  |RCP e
Yiew Type: |nterior 2 # Created by: ECOTECT vw§
Dizplay Type: Jluminarce [lx) j 3 ou
Exposure Setting - 4
Max. Aelections:| 2 8| # Soene file.
- 6 scene= test.rad sky.rad
Image Size X: G40 7
Image Size Y. 450 . # Model extembs .
Lighting Detail: |Medium a = Interior -1.000 4.000 -1.000 3.000 0,000 3.000
Lighting ¥ariabilil tedium o
Image Quality: | Medium Ml # Associated ;
Post Process: T » merme- cesn.a ~ R@nder Controls
13 OCTREE= test.oct
[ Advanced Render Settings... 14
. - 15 & Misc. FPerematers.
[Render ANl Views x| RENDER [| 5 50 —renee onli Hel
Praject Infarmation (e 2 17 DETATL= MEDTUM n Ine e p
18 VARTABTL.ITY= MEDIUM
lest 19 QUALITY= MEDTUM
- Scene Files: 2 20| THRIRECT= 2 . .
Matk 3 g - 2 Project Information
i Objects: 9
Views 1 fy renier-
[=]- Scene Files 2
test rad Tiew dafiniticncs).
- sky.rad 75 view= cl -wtw -wp -0.975 -5.512 3.394 -wd 2,498 6.502 -2.517 —wu 0 0 .
- Matenials / &
- BrickRough e
- BrickRiough_m1 &
ok ous RIF and RAD Syntax
- Brickwork, = =
- BrickMork_m1 nghllghted COde
- BrickMork_m2 -
- grodhd_glow Ed |t0 r
- sky_mat
- Wiew_1
I';'I--\l'fiews
el
1] |

Fadiance Language Help -

- Materials -]
[2] void
[7) tight
[2] ium

[2] mirror
[7) prism1
[2] prizm2
IE rnist
[7] plastic
@ plastic2

[2] metal

Iyl o

== b X &

\

|

||

Spotlight

Spotlight is used for self-luminous
surfaces having directed output,
M as radiance, the full cone
anagle {in degrees) and
orientation {output direction)
vector are given, The length of
the orientation vector is the
distance of the effective foous
behind the source center (i.e. the
focal lenath).

nod spotlight id

0

0

7 red green blue angle
xdir ydir =dir

Cursor: 0, 0 Idle




The Radiance Control Panel — Finding Modifiers and Objects

€3 radiance Control Panel - sky.rad - 10| x|

File Edit Wiew Project Tools Help

Render Settings xl =Ny RS = | € Q| Bl | X B x | » - HELP IMAGES | MATERIALS | 5YSTEM |
H_'-'“ Identifier: |RCP | # REFIMARES EXE -x TESST . rad Simplalight ~| |Image Post Processing '|
Yiew Type: |nteriar 2 % Image Overlay: [Mane] j
Display Type: | Luminance [cd/mZ) 3 # Created by: ECOTECT w5 Image Format: Fadiance PIC File
i 4
Exposure Setling - ) # Scale (cd/m2): 1000
Max. Aelections:| 2 P
— 6 void plastic ConcSlab OnGround Scale Divisions: |10
Image Size X: 540 + 0 Wiew Images: True
Image Size Y: 4a0 a0
S . i i ~| PROCESS
Lighting Detail:  tMedium a5 Only Project Yiews J :
Lighting ¥ ariabilil i edium 10 0.753  0.753 0.753 Add... Femove... | igw...
Image Quality: | Medium 11 0.00000 0.00000 |
Post Process: T 2
- e 13 woid plastic FPlaster_Insulation_ Juspended
[ Advanced Render Settings... 140
[Render All views | ~| RENDER [| ' °
—_— 16 5
Project Information (mE 17 0.898 0.898 0.898
E- Project File 12 0.00000 0.00000
test 19
Scene Files: 2 0 woid plastic BrickTimberFrame
b aterials: 10 0
Objects: 20 o
Wiews: 1 &5
- Scene Files 24 0.898  0.898  0.893
test rad 5 0.00000 0. 00000
sky.rad 26
2 Materials 27 void plastic 3implelight
A
- what's This
- BrickTimberFra
 Conesiat, orc [ EIEETI
. ConcSlab ORC 1.000 1.000 1.000
- Plaster_|nsulati Expand ItEle an -SE|E-'IZ|ZIDI'I 0.00000 0.00000
- Plaster_lnsulati Search Project Lisk...
- SimpleLight z a8l glass Jingleblazed TimberFrame
! X Expan
g!mpilelﬁ_:ghtd _ Collapse all
- SingleGlazed_
Refresh
- SingleGlazed_ e
- Views 38 0.732  0.788  0.788
39
41 Concilab_OnGround polygon zonelZ.rad00000
41 0 -
a4 | »

Cursor: 29, 19 Idle S




The Radiance Control Panel — Generating Materials (Alpha)

%% Radiance Control Panel - sky.rad

File Edit Wiew Project Tools Help

Fender Settings

Run Identifier:  |RCP
Yiew Type: Imkerion
Display Type: Luminance [cd/m2]
Exposure Setting -

Max. Aelections:| 2

Image Size X: G40

Image Size Y: 4a0

Lighting Detail: [EI[

Lighting ¥ ariabilil 1 edium

t edium

Post Process: True

Image Quality:

[ Advanced Render Settings...

X BROE RV XB2EX|D-

HELP | IMAGES

=0l x|

MATERIALS |5Y5TEM|

IHender All Views

~| RENDER

Project Information O

[=- Project File

test

Scene Files: 2
b aterials: 10
Objects: 20
Wiews: 1

[=]- Scene Files
test.rad
shy.rad

=- Materialz

- BrickTimberFrame

- Brick TimberFrame

- ConcSlab_OnGround

- ConcSlab_OnGround

- Plazter_|nsulation_Suspended
- Plaster_|nsulation_Suzpended
- SimpleLight

- SimpleLight

- SingleGlazed_TimberFrame

- SingleGlazed_TimberFrame
- Views

1 # REPIMARES EXNE -y IESS7 rad Simplelich#

PR

3 # Creaeted by: ECOTECT w5

4 %
&

6 void plastic Concilab OnGround

70
g 0
4 5

10 0.753 0.753 =
- 0.00000 0. 00000 2 radianceCP: Materia

12

1% woid plastic FPlaste:

14 0

15 0

16 5

17 0.898 0.8938

12 0.00000 0.00000

0 woid plastic BrickT:

4 0.898 0.898
5 0.00000 o.00000

27 wvoid plastic 3imple!

0

M0

m 5

3 1.000 l.000
a2 0.00000 o.00000
o]

=10l |

----- dielectric
----- interface

=~ Procedural Testures
----- terfunc]dirt

----- texfunclwgnkle

----- terfunclwoodpat
----- terfunclwoodies
[=]- Procedural Patterns

----- colarfunc|brick,

----- colorfunc|dit

----- colarfunclwrinkle
----- colorfunclwondpat
----- colorfuncwoodtes
----- brightfunclbrick,

Foriale b s Hirk

0K

[

=

| Cancel |

1.000

34 void glass JingleGlazed TimberFrame

3 0

36 0

T3

3% 0.732
34

0.788

0,785

41 Concilab_OnGround polygon zonelZ.rad00000

4 0

1 |

Fiadiance Materials Editor -

<< INSERT |

EXAMPLE IMAGE | » |

Add... Remave [tern... | ﬁl Gl

plastic

Property W alue
Picture File: podiife. pic
Height width Ratio: 1
Scale: 2
Translation = 1]
Translation " 1]
Translation Z: 1]
Ratation = 90
Ratation 7 1]
Ratation £: 1]

Cursor: 29, 19 Dione




The Radiance Control Panel — Checking the Radiance Installation

€3 radiance Control Panel - sky.rad - 10| x|

File Edit Wiew Project Tools Help

Fierder Settings X BERLE|QAF| Y X BEX|D- HELP | IMAGES | MATERIALS SYSTEM |
Run |dentifier: RCP | # REFIMARES. EXE -x IESST.rad Simplelight ~| | CHECK INSTALLATION | FIX
Yiew Type: Imkerion Ty 1
- . ZOMBIE PROCESSES CLEAR
Display Type: Luminance [cd/m2) 3 # Created by: ECOTECT w5 = =
N Checking RADIAMCE directory._.
Exposure Setting - 4 " CA\RADIAMCE
Max. Relections: 2 g A i Looking for program files....
Image Size X B0 G void plastic ConcSlah_ElnGr-:-und o E\HADIANCE\bln\radexe
. 5 To W CARADIAMCE \binhocony. exe
Image Size ¥: 480 80 " C:ARADIANCE Wbinhace, sxe
Lighting Detail: [EI[ a5 W CARaDIAMCE binhrpict. exe
Lighting ¥ariabilil tedium 10 0.753 0.753  0.753 v CARADIAHCE \bin'rview. exe
o - 1 0.00000 0.00000 Looking for libram files. .
Image Quality:  Medium " |« CARADIANCE Nibhskybright cal
Post Process: True 13 woid plastic FPlaster_Insulation_ Juspended Checking System Registry...
[ Advanced Render Settings... 140 Looking for 'SOFTWARE Lawrence Berkeley Ma
n = 15 0 " HKEY_LOCAL_USER: RAYPATH = C:ARAC
|Render All views x| RENDER || .  HKEY_LOCAL_USER: BINPATH = CARADIE
. - Locking for 'SOFTw/ARE\Lawrence Berkeley Ma
e 0ol 17 0.898 0.898 0.698 a : Y
= Project File 12 0.00000 0.00000 v HKEY_LOCAL_USER: DRADPATH = C:\Pro
- teat " . [ Your RADIANCE installation looks fine.
- Scene Files: 2 0 woid plastic BrickTimberFrame
- Materials: 10 210
- Dbjects: 20 N °
e Wi 1 5
£ Seene Files 24 0.898 0.898  0.893
‘.. test rad 15 0.00000 0.00000
----- shy.rad E
El- Materials 27 wvoid plastic 3implelLight
- BrickTimberFrame 2 0
- Brick TimberFrame @ 0
- ConcSlab_OnGround 5
ConcSIab_DnGround K| 1.000 1.000 1.000
- Plazter_|nsulation_Suspended e 0.00000 0.00000
33

- Plaster_|nsulation_Suzpended
34 void glass JingleGlazed TimberFrame

- SimpleLight
- SimpleLight g5 U
- SingleGlazed_TimberFrame ¥ 0
- SingleGlazed_TimberFrame i3
- Views 38 0.732  0.798  0.788
39
41 Concilab_OnGround polygon zonelZ.rad00000
-
) | il T 5]

Cursor: 29, 19 Dione
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The Radiance Control Panel — Editing Radiance Views

£¥ radiance Control Panel - sky.rad

X BFEO R a

File Edit Wiew Project Tools Help
Fender Settings

Run Identifier:  |RCP

Yiew Type: Imkerion

Display Type:
Exposure Setting -

Luminance [cd/m2)

Max. Aelections:| 2
Image Size X: G40
Image Size Y: 4a0
Lighting Detail: [EI[
Lighting ¥ ariabilil 1 edium
t edium

True

Image Quality:
Post Process:

[ Advanced Render Settings...

PR XBEX| -

=0l x|

HELP | IMAGES | MATERIALS | SYSTEM |

IHender All Views

~| RENDER

Project Information O

[=- Project File

L test

- Scene Files: 2
- Materials: 10
i~ Objects: 20
Vi 1

[=]- Scene Files
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The Radiance Control Panel — Manual Access to Render Settings
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The Radiance Control Panel — Managing Batch Runs
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The Radiance Image Viewer
This is a slightly more flexible version of the Windows Winimage.exe utility.

| image viewer | FILE OPTIONS ABOUT HELP!

RCP_clpic RCP_el_clpic | REP_1_fe.pic |

1| B0 18]
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The Radiance Image Viewer

It allows the generation of overlays, scales filtering direct from the main window.

| image viewer | FILE
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Summary

The aim of this presentation was to demonstrate how Radiance and ECOTECT
can interact in ways that enhance a designer’s understanding of results.

Like other tools such as OpenDX, ECOTECT serves as a visualisation platform
for data generated by Radiance.

However, it can also be used to generate the model, export it, control the run
and then import the results - thus making the use of Radiance much simpler and
easier for the more casual user.

Combined with the free Radiance Control Panel and Radiance Image Viewer,
the suite provides a complete Radiance Development Environment.

For more information and free downloads, visit the following sites...

E

. Nk

www.squil.com = www.ecotect.com
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