COMPUTER GENERATED LIGHTING TECHNIQUES:
THE STUDY OF MOOD IN AN INTERIOR
VISUALISATION.

Submitted by

Bronwyn Gillian Marshall

Research Report submitted to the Faculty of Humanities - Digital
Arts Department, at the University of the Witwatersrand,
Johannesburg, in partial fulfilment of the requirements for the

Masters Degree in 3D Digital Animation.

Johannesburg
February 2009




References

Adcock, C. (1990). James Turrell: The Art Of Light And Space. Berkeley,
California: University of California Press.

Alexandria, V. (1984). Mastering Composition and Light. Time-life Books in
Association with Kodak. Barcelona, Spain.

BBC World Service Website. Seeing the Light with James Turrell. Published 2
November 2000. Available at:
http://www.bbc.co.uk/worldservice/arts/highlights/001102_turrell.shtml
Accessed: 22 January 2009.

Biography on James Turrell (2007). Art21 Website. Available at:
http://www.pbs.org/art21/artists/turrell/ Accessed: 03 December 2008.

Birn, J. (2000). Digital lighting and rendering. New Riders Publishing, USA.

Brenton, J. (2007) Photorealism in Interior Architectural Images. A Thesis
submitted to Texas University for the Degree of Masters of Science in
Architecture.

Brooker, D.; Ballou, G. (2003). Essential CG Lighting Techniques. Focal Press,
Oxford, London.

Calahan, S; Kahrs, J; et al. (1996). Pixel Cinematography: A Lighting
Approach for Computer Graphics. Siggraph '96 Course #30.

Cupchik, G.C. (1993) Component and relational processing in aesthetics.
Poetics, 22, 171-183.

Essay on ‘Atlan’ by James Turrell (2007). Art21 Website. Available at:
http://www.pbs.org/art21/artists/turrell/card1l.html Accessed: 03 December
2008.

Flemming, B. (1998). 3D Photorealism Toolkit. New York: John Wiley and
Sons, Inc.

Flemming, B. (1999). Advanced 3d Photorealism Technique. New York: John
Wiley and Sons, Inc.

Hassenzahl, M. (2004a) The interplay of beauty, goodness, and usability in
interactive products. Human-Computer Interaction, 19(4), pp. 319-349.

Hassenzahl, M. (2004b) Beautiful objects as an extension of the self: A reply.
Human-Computer Interaction, 19(4), pp. 377-386.

Hekkert, P. (2006). Design aesthetics: principles of pleasure in design.
Psychology Science, Volume 48, 2006 (2), p. 157 — 172

Jirousek,C (1995). Art, Design and Visual Thinking. Principles of Design.
Available at: http://char.txa.cornell.edu/language/principl/principl.htm
Accessed: 23 January 2009.

88





Kennedy, K; Mercer, R. E. (2002). Planning Animation Cinematography and
Shot Structure to Communicate Theme and Mood. Int. Symposium on Smart
Graphics, June 11-13, 2002, Hawthorne, NY, USA.

King, E. (2002). Into The Light - A Conversation with James Turrell. Sculpture
Magazine, Vol 21 Number 9. Available online at:
http://www.sculpture.org/documents/scmag02/nov02/turrell/turrell.shtml
Accessed: 4 December 2008.

Klein, A.; Li, W.; Kazhdan, M.; Correa, W.; Finkelstein, A.; Funkhouser, T.
(2000). Non-Photorealistic Virtual Environments. SIGGRAPH 2000. Published
in ACM 2000 1-58113-208-5/00/07. New Orleans, USA. PG. 527-534.

Langer, S. (1967) Mind: An Essay on Human Feeling Vol. I. The Johns Hopkins
Press, Baltimore.

Lavie, T.; Tractinsky, N. (2004) Assessing dimensions of perceived visual
aesthetics of web sites International Journal of Human-Computer Studies, 6,
pp. 269-298.

Lindgaard, G.; Dudek, C. (2003) What is this evasive beast we call user
satisfaction? Interacting with Computers, 15(3), pp. 429-452.

Lindgaard, G. (2007). Aesthetics, Visual Appeal, Usability and User
Satisfaction: What Do the User’s Eyes Tell the User’s Brain? Australian Journal
of Emerging Technologies and Society Vol. 5, No. 1, 2007, pp: 1-14

Mifflin (2000). Definition: Photorealism. The American Heritage Dictionary of
the English Language. 4th ed. Boston: Houghton

Misanchuk, E; Schwier, R; Boling, E. (1996-2000). Aesthetic Principles.
Indiana University Website. Available at:
http://www.indiana.edu/~vdim/Layout/Aesth/Aesth3.HTM Accessed: 24 July
2008.

Mottle, J. CGarchitect Website. Available at:
http://www.cgarchitect.com/about/default.asp Accessed: 24 July 2008.

Papamanos, M. What is final gathering? Softimage XSl. Available at:
http://www.finalgathering.com/ Accessed: 2 February 2009.

Park, J. E. (2004). Understanding 3D Animation Using Maya. Springer. ISBN
038700176X.

Porteous, J.D. (1996) Environmental Aesthetics: Ideas, Politics and Planning
Routledge, London.

Ramachandran, V.S.; Blakeslee, S. (1998) Phantoms in the Brain William
Morrow & Co, New York.

Reid, F. (1993). Discovering Stage Lighting. Focal Press, Oxford, London.

Sidiropoulos, G.; Vasilakos, A. (2006) Ultra-real or symbolic visualisation? The
case of the city through time. Computers & Graphics 30:299-310.

89





Summers, D. (2004) Texturing: Concepts and Techniques. Charles River
Media, Boston, MA.

Williams, B. (2005). A History of Light and Lighting. Edition: 2.3. Available at:
http://www.mts.net/~william5/history/hol.htm Accessed: 19 November
2008.

5™ post Graduate Conference on Construction Industry Development Website
(2008). Author Unknown. Available at: http://196.34.135.244/index.html
Accessed: 24 July 2008.

90





Colour Plates

CPlate_01 Day lighting Rendering: Interior Lighting learning process. Jose Pedro Costa.
Mymentalray.com.

CPlate_02 Final render: Midday lighting. Creative Project: Bronwyn Marshall, 2009.
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CPlate_03 Sunset lighting. Rendering: Interior Lighting learning process. Jose Pedro Costa.
Mymentalray.com.
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CPlate_04 Final render: Afternoon lighting. Creative Project: Bronwyn Marshall, 2009.
92






CPlate_05 Night lighting Rendering: Interior Lighting learning process. Jose Pedro Costa.
Mymentalray.com.

CPlate_06 Final render: Night lighting. Creative Project: Bronwyn Marshall, 2009.






Annexure A — Synopsis for Creative Project.
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Annexure B
CD with final renders (Digital) and 3D scene files
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Appendix A

Synopsis for Creative Project:

Masters of Arts by Coursework and Research Report

(Supporting documentation)

The following documentation outlines the technical and creative
process undertaken as part of the Creative Project. The material
included in this document stands to support the theoretical
document as well as provide detailed information on the procedural
aspects undertaken in order to achieve the objectives for the final
renders. The content of this appendix is software specific (to
Softimage XSI and Mental Ray), which draws its concepts and

direction from the Research Report.

Research Report Title:
COMPUTER GENERATED LIGHTING TECHNIQUES:
THE STUDY OF MOOD IN AN INTERIOR
VISUALISATION.

Submitted by
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1. Creative research and direction

The creative project detailed in this document follows the theoretical
study of computer generated lighting techniques to create mood.
The research looks into specific aspects of lighting: various set up’s;
types of lights; as well as the properties of light all used in a
realistic manner in a visualisation. The rendering process is also a
main focus of this investigation to ensure the best results for the
final rendered submissions. | have looked at various lighting studies
from different internet sources, which collectively use MentalRay
rendering software. The studies, that | will address and discuss in
the document, look at photorealistic lighting techniques and how to

achieve good results using global illumination and final gather.

2. Goals of the project
The goals of this project are the following:

» To model a high polygonal interior living environment that
conforms to realistic scaling.

» To texture the models using high resolution resource material,
bump maps and appropriate shaders

» To include aspects in the visualisation that will add to the
photorealism in the scene (i.e. randomness, “chaos” according
to Fleming)

» To take aesthetics and design principles into consideration
when setting up the scene (colour schemes and design
elements of the furniture; camera angle/composition; etc).

» To light the scene using the techniques and principles
discussed in the report. Using Costa’s studies as a basis,
lighting set ups will be designed to achieve mood as result of
natural influences (time of day).

» Complete and submit 3 high quality final renders (stills) from

the same camera perspective





Personal goals for project:

» To learn more about lighting and rendering techniques and
procedures.

» To understand Final Gather and Global Illumination and how
they work together to create realistically lit scenes.

» To achieve Photorealism through good texturing and shading
processes.

» To learn more about Mental Ray rendering software and gain
a better understanding of its capabilities.

» To submit the final works to Vismasters.com to be selected for
their online gallery.

» To publish a brief synopsis/tutorial of the Research Project on

the internet on sites like MyMentalRay.com

3. Production plan /7 work flow plan

Production planning for the project was done in conjunction with the
writing of the research report. Outcomes and deliverables were
highlighted in the early stages of planning so that the production
would be at its most successful. The following production plan was

created for the research:

Research Report & Creative Project: Research Report
3 Creative Project
PrOducnon Pfan Relates to both or other

Nov-08
MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

Rendeting Rendering Rendeting Compositing Ath Quarter Project Due

Complete Research Go to Wits Lib to get
repart and creative books. Go see Sao
project Production Plan |re:Proposal

Outline Chapters and Start writing Chapter 1 - Introduction [1 350 words] Start writing Chapter 2
plan what is needed for Architectural
each (Library books Wisualigations and
included) Photarealism in a 30

Ervironment [1 500
words] Weakend: when
possiblz (T50 words)

Find source imagery and start planning visualisation layout and assets that need to be modelled

Continue writing Chapter Start writing Chapter 3 - Lighting Principles to create rood and ambience [3 750 words]
2 - Architectural Weekend: if neecded This week target: Up to 2500 words (1250 words remaining)

Yigualisations and
Photorealistn in a 30
Ermvronrment [1 500 words
total] (750 words)

Model 4-5 assets (minimum) Weekend: when possible

Production Plan for Research Report and Creative Project.





Dec-08
MONDAY

Mandy & PP
THURSDAY

TUESDAY WEDNESDAY FRIDAY SATURDAY SUNDAY

Complete writing
Chapter 3 - Lighting
Principles to create

mood and ambience [3
750 words] This week
target: 1250 words

EDIT & MAIL Chapter 3 | Start writing Chapter 4 - Case Studies [5 200 words| This week target:
TO PIFFPA Up to 3000 words (2 250 words remaining)¥eelend: when possible

Map out and plan
Chapter 4

Model 4-5 assets (minimum) Weekend: when possible

Continue writing Chapter 4 - Case Studies [5 250 words] This week target: Up to 5 250 words
{includes previous weeks work. i.e. this week 2 250 words) + Submit to Pippa

Finalize all models

Set-up scene for text
examples: Lighting
[Chapter 3) and
camplete lighting &
rendering for text

U Map all models

Texturing of ALL models

Jan-09
MONDAY

TUESDAY WEDNESDAY

Correction so far (if any)

Texturing of ALL models Texturing of ALL models

Submit Research Report
Chapters 1-4 to Pippa for
comments / advice /
corrections

Fram research, write
details on # of renders
and what they will
explore (i.e. what kind
of lighting set ups to
enhance mood of the
SCEne

Set-up scene for text
examples: Lighting
[Chapter 3) and
complete lighting &
rendering for text

Complete Texturing Lighting as per specs for Rendsr 1 Lighting as per spacs for Render 2

Set up rmesting with
Pippa (Draft & Creative
Project advice)

REGISTRATION 14815
Worl: on renders

Lighting as per specs for Render 3

Paul

Meeting with Fippa RE
Corrections (10arm)

Set up meeting with Paul
(Lurna) for feedback and

Write Conclusion, Abstract, Preparatory pages

Final renders 4 Paul Meeting with Paul??? Set-up scene for text

help with final renders /
lighting
Final renders 4 Paul

examples: Lighting
[Chapter 3) and
camplete lighting &
rendering for text.

Submit FINAL DRAFT of
Research report to Pippa
for comrments / advice /
corrections ?77

Do renders for Research report Chapters

Do corrections and complete FINAL of Research report

Final renders and finalize Creative Project

Feb-09
MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY
Submit FINAL document Report at Editor

Research Report to
Editar for editing

Make Editors Final
Changes & finalize for
printing

Printing & binding of Research Report for submission to Faculty

Submit Research
Report & Creative
FProject to Faculty 7
COMNFIRM DEADLINE

Production Plan for Research Report and Creative Project.





4. Modelling

Modelling of the assts was completed as part of the first phase of
the project. Polygon count was not considered fundamental in
optimising renders as the final images were to be stills (and not

animated). Although items

W Scene Info: Daylight_Render__1_45_3Feb09

were modelled with only
the necessary geometry
required, high polygonal
counts were still evident.
The modelling statistics
for the scene are shown in
the screenshot on the

right.

Screenshot showing statistics for the final scene

An important detail that needed to be focussed on at this point was
to make use of Brenton’s photorealistic modelling elements, i.e.
bevelled edges and object
modelling depth. Bevelled
edges help to prevent models
from appearing too rigid
(which often draws the
viewers attention to the
medium). Although it creates
more geometry, the overall

effect is essential in

No Bevelled Edges Bevelled Edges achieving photorealism.

Screenshot showing a section of the
walls with (left) no bevelled edges and
(right) bevelled edges.





The geometry then needed to be scaled to size. This was a difficult
process in Softimage XSl as the programme does not contain a
universal measuring tool. A different system® for measuring was
therefore sourced, based on discussions on XSl Base and the assets
were scaled according to real life dimensions. This is an important
step as the lights and global illumination emit photons and rays
reliant on correct scaling of a scene. The room also needed to be
sealed (closed on all four sides) or else the photons would escape
the interior environment and wouldn’t continue bouncing in the

space, whereby creating realistic global illumination affects.

A 1 meter|ruler created in XSI
to measure and scale assetts

1 XSI Unit = 10cm

Screenshot showing measurement system used.

! Each XSI Unit was interpreted as 10cm.





Screenshot showing the final scaled scene geometry in XSl Softimage.






5. Texturing

Texturing of the assets needed to be completed in a realistic
manner in order to achieve photorealistic results. The textures
were UV mapped and only high resolution images were used.
Textures like the carpet material and the suede of the couches
were bump mapped with their settings adjusted for each item’s
requirements, i.e. The carpet’s setting were to be higher (to create
more depth) than the suede which only needed a subtle bump to

be realistic.

Left: Close up of the suede texture on the couches. Right: The high resolution image
used to create the textured model.

The shaders used were selected and tweaked according to their
reflectance properties required. A very useful and versatile shader
available in XSl was the Architectural shader. This material shader
is designed to support most physical materials used in architectural
and product design renderings. It supports most hard surface
materials such as metal, wood, and glass. It was fine tuned for

glossy reflections and refractions to achieve photorealistic results.





Close up render showing various shaders, in particular an application of the
architectural shader used on the wine glass model.

Images needed to be sourced and selected for the outside ‘view’
for each study. These were selected according to their colour
properties, time of day depicted in the image, as well as how it
fitted into the final visualisation (i.e. position of sun and horizon;
distance of items in view from room, etc). Finding a single image
that fit all the criteria required proved to be a very difficult task.

The following images gave the best results and were used as the

views in the final visualisation:

Final imgs used for the
Sunset. Right: Night.

view in each visualisation Left: Midday. Middle:

-10 -





6. Lighting

Before starting the lighting process, | completed a schedule

according to my objectives of what | was trying to achieve for each

render. This helped to put into perspective what kind of lights and

their properties | was going to try. The following is a copy of those

lighting plans:

Lighting Plan
Lighting Render #1

1. Lighting Objectives | Goals

Time of day Mood
(natural
Influences)
hidday, bright Yibrant

sun (natural light)

2. Properties of Light

Motivation Placement Direction Colour Quantity Intensity
Daylight from Main source - Brightness from  |Blue tinted 1 main source Main source -
outside window.  |Outside window.  [window (soft islightly) to bright |with ambience very bright
Ambient inside.  [Ambient lighting  |shadows) white and bounce lights

ingide roorm.

3. References

4. Light Sources

Logical

Pictoral

Wfind o

Arnbient (inside)

-11 -





1 Lighting Objectives | Goals

Time of day Mood
{natural
Influences)
|Afternoon sun Relaxing

2. Properties of Light

Motivation Placement Direction Colour Quantity Intensity
|Sunset fram Main source - Dominent from Yellow tinted 1 main source Main source -
‘outside window. | Outside window.  [window (hard (slightly) with ambience strangly
EAmhient inside. shadows) and bounce lights |directional. Casts

prorminent
shadows

,3 References

4 Light Sources

Logical

Pictoral

?Windnw

Ambient (ingide)

£

|

. F-l==== 1] U

4
l|Ili

o -

-12 -





:1. Lighting Objectives | Goals

Time of day
(natural
Influences)

Mood

Might light (dark)-
|Matural (moan)
and artificial
ilamps) and TY

Calm

2. Properties of Light

. Motivation Placement Direction Colour Quantity Intensity
Mightlight, mostly |Main source - From logical light |Yellow tinted Few sources Mot too bright,
from within the Inside from lamps |sources (lamps,  |(slightly) to bright High fall off
roarm and candles globes, etc) white

i3. References

:4. Light Sources

Logical Pictoral
Larnps £ moon / |Ambient (Outside)
candles

After completing this | had a better understanding of the lighting
objectives for each scene. | then embarked on two distinct
approaches to lighting the scenes, both yielding quite different
results. The following outlines each set up for the studies and

discusses the results of the renders, their successes and failures.

-13-





6.1 Midday Scene

First lighting test: This test was completed using a technique from

Digital Tutors: Rendering Interiors in XSl (2002-7). This technique
requires the 3d artist to remove all the assets from the room by
means of layers (disconnected) and complete the lighting in the
empty environment. This gives a good indication of the lights

intensity, values and their contribution to the scene.

In this technique | began the lighting set up with a singular infinite
light, placed in the position the sun would realistically be. The
intensity setting was set to 0.75 with shadows enabled in order to
establish it as the dominant light source in the scene. Because |
was going for soft shadows in the midday render, | later changed
the infinite light type to a spot light, and turned its area light

settings on. This provided softer, more diffused shadows.

The next light was also a spot light, but with no intensity setting.
The purpose of this light was to provide the photons required for
global illumination techniques to be used. The third and final light
in this set up was a point light inside the room to provide the
ambient lighting for the space. Its intensity setting was set at
0.1with everything else inactive. These lights were then rendered
with global illumination switched on, with its settings tweaked
until they displayed a desirable effect. A photon node had to be
included in the floor material shader as it was causing all the
bounce light to be too similar. This resulted in the walls returning
to their white colour. The final results of the empty rendered room
were quite successful. However, when the assets of the room
were un-hidden, the result of his lighting set up was quite dull and
undefined. Its mood did not give a strong enough sense of the

time of day and | therefore embarked on a second test.

-14 -





Spot Light (sun)

Point Light (Ambient)

Spot Light (Photons) \

*Eﬁ-

Screenshot showing light types and placement in the
first set up according to Rendering Interiors in XSlI
(Digital Tutors)

Top Left: Render of infinate light.

Top Right: The same infinate light with global
illumination switched on.

Middle Left: Global illumination settings tweaked
until the desired result is achieved.

Middle Right: A Photon node included in the
m— ; render tree of the floor to adjust the colour of
the bounce light. Infinate light replaced by spot
light with area light settings activated.

Bottom Right: Rendered image with lights,
global illumination and Final gather switched on.

-15-





Second lighting test: This technique was adapted from the Interior

Lighting in Mental Ray tutorial® on treddi.com. In this approach the
assets in the room remained visible and the need for layers was

not necessary.

The representation of the sun was again done by means of a spot
light in the same position, but the intensity setting is now
increased to 1.5. with shadows activated. The main difference in
this set up is that this light is now set to emit the photons required
for global illumination, instead of using a separate spot for this
purpose. Then there were 2 point lights placed in the region of the
windows. Their area light settings were activated and scaled
according to the size of the window frame and placed accordingly.
Their intensity settings were 0.6, also with shadows enabled. A
significant feature of these lights was a fall-off (attenuation)
setting which prevented them from releasing too much light into
the room. The following is a screenshot of the final light set up for

this test.

. €
\\\ Spot Light (sun) with photons

~
~
-~
-
~
“~

Direction and distance of rays
(Sun’s besition)
~

~
~
“~
-~
~

Point Lights (Area lights}
with attenuation settings

Screenshot showing light types and placement in the second set
up according to Interior Lighting in Mental Ray (treddi.com)

2 Available at: http://www.treddi.com/forum/index.php?showtopic=8436 Accessed: 6 February 2009.

-16 -





An important method for testing the light set-up in this technique
was to create a separate render pass where a pure white lambert
was applied to all the objects in the scene. The scene was
rendered with each light in isolation in order to assess its
contribution to the scene, then with various settings on and off
(global illumination and final gather) to assess the final light set

up. The following is the outcome of these tests:

Spot Light Only (tinted yellow) Point Lights Only

el

—

e
g
..

Spot light with global illumination ON B—hpoil:t_t'lights with global illumination ON

1 s

All lights with global illumination and
final gather ON

-17 -





As shown in the comparison above, the final result of the second
set up was much more successful than the first, if evaluated in the
same manner. | therefore decided to use and improve on the
second test light set up for the final midday submission. In the
image above | have highlighted 2 possible problems that may arise
when rendering the colour pass. These areas (indicated within the
circles) look quite ‘blown out’ and may create undesirable effects in
the final render. | tried to avoid
these kinds of results by lowering

the photon settings and slightly

lower the intensity on the spot

light. It can be seen in the final
test renders (right) that the
second test is more emotive,
vibrant and suggestive of the
time of day. Final passes were
rendered out from this light set-
up (colour, occlusion and
selective®) and composited in
Combustion and Photoshop (See
CPlate_02 on page 91 for final

submission).

® A selective pass was completed that isolated the white and shape of the windows. This was for post
production techniques to be experimented with in Photoshop and Combustion.

-18-





6.2 Afternoon Scene

First lighting test: The first afternoon lighting test was designed

from Digital Tutors: Rendering Interiors in XSI (2002-7). The same
lighting set up as discussed on page 14 was used for this test, with
a few changes. Firstly, the intensity of the infinite light was
increased to 1.7, its shadows darkened and the colour of the light
was altered to orange. | wanted the crisp, defined shadows, so |
left the light as an infinite for that reason. The position of the light
was lowered in order to represent the height of the setting sun on

the horizon.

The photon-emitting spot light remained, with the same settings. A
second spot light was placed outside the room. Its intensity setting
was lowered to 0.08 and its colour set to a light blue. The purpose
of this light was to imitate the blue bounce light from the ocean
and sky outside. A final point light was placed in the room in order
to provide the soft ambient light. Its intensity was 0.05 and is

yellow in colour.

Spot Light
Sea and sky bounce \ight}\ Direction and
distance of rays

@ I I %NM (Sun’s position)
Spot Light SR

\ o
(Photons) T =~

Point Light
(Ambient)

Infinate Light (Sun)

Screenshot showing light types and placement in the first set up according to Interior
Rendering (Digital Tutors)

-19-





Second lighting test:

Because the first lighting set up produced such successful results |
decided not to embark on a second. Instead, | completed the test
of creating a separate pass, assigning everything a white lambert
and rendered the lights in isolation. The following is the outcome

of that test.

Top left: Infinate light only Top right: Spot (blue) and point light only
Middle left: All lights Middle right: All lights with global illumination ON

Bottom left: All lights with global illumination and Bottom right; Final render (afternoon)
final gather ON ’

-20 -





6.1 Night Scene

First lighting test: This scene was also completed using Digital

Tutors: Rendering Interiors in XSl (2002-7) as a resource.
However, my environment required quite different lighting set ups
because of the layout of the scene and most of the lighting was
defined by this. | started the lighting with a blue spot light outside
of the room to imitate the moonlight. This was set at an intensity
of 0.3 with shadows and area light options activated. The photon
emitting spot light remained in the scene. The next light was a
point light inside of the room with an intensity of 0.2, colour blue.
This light was meant to supply a cold ambient light in the room,
which was later removed as it made the scene too blue in its tonal

range.

The next light sources were simulated to come from the 2 lamps in
the room. They were made yellow in colour and set to different
intensities. The last light in the room came from the candles which
consisted of 3 separate point lights, yellow in colour, intensity
setting of 0.6 and a short fall off of 200 with shadows enabled. The
results of this render were not very successful. Firstly, the scene
was too light and blue in tonal range, not adding to the mood set
in a night scene according to the reference images sourced (pg

13). | therefore embarked on a second lighting set up.

First successful outcome for the night render.

-21 -





Second lighting test:

Changes to the lighting set up were completed in order to make
the scene more successful in displaying mood. The first test render
was too light and contained too much visible blue light. The

following changes were made.

The moon spot light settings and placement remained the same,
but the interior ambient spot light was deleted from the scene. The
light source coming from the lamp (not visible in the scene from
the current angle) was also deleted to avoid the visual confusion of
logical light sources. The point light placed in the lamp on the wall
remained on an intensity setting of 0.9, yellow in colour with the
area light settings active. But this time a linear fall off of 600 was
set in order to create a more realistic attenuation. The three candle
point lights remained the same. Two additional point lights were
placed in front of the wall designs with an extremely short falloff of
100 were set. This was to help illuminate the designs so that they
didn’t appear as black shapes, darkened by shadows. An additional
point light was placed in the room with no luminance settings
active. This light’s purpose was to provide the photon
requirements for global illumination (GI) processes. Both the

intensity and Gl settings were at 10000 photons each.

Point Area Light
(Lamp)

{m]

B gf——
Point Light
(Desighss -y (Photons)

Paint Lights

3 x Point Light
Candles

gL

Screenshot showing light types and placement in the final set up.
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The test using a white lambert shader was conducted and the

following results were found:

Lamp (point light) only

All lights with global illumination ON

Moon (spot light) only

All lights

All lights with global illuminatiom

and final gather ON

-23-





Results of the second lighting set up to be used for the final render.
Glow properties of candles still to be added in post production.

Rendered Images showing Left: The wall
designs with poor visibility due to the
lighting set up. Right: Designs brightened
up by adding 2 point lights with short fall
off’s into the scene.

6.4 Final light set ups.
The following tables provide the final light types and properties for
each render. Final renders can be found on Pages 91 to 93 of the

colour plates section.
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Ll [0

MIDDAY SCENE

FINAL LIGHT SETTINGS & ATTRIBUTES

Total number of Iights inscene: 3

“Image represents
exack light calaur

Light type Cone angle Ezponent Intensity | Spread “Colour Shadows | Shadow Light Fall-off | Area light | Samples Scale Photons | Intensity Glohal
[if a spot enabled ¥alue |Attenuatio| wvalue active LU | [ B | active illumination
light) [Umbra) | n Active
Primary light source: (Sun - Logical)
Spot light 50 z 13 0 s o 017 # Tis, ) 3x3 35313 A 20000 100 000
Secondary light source: (Sun - Logical)
Paoint light TA, 2 e 3 G Kl [T} Kl 1001] ki TE 120 ¥ 200 1 Kl B0 000 &1 000
Paint light P2, 2 e g A 0.1 A 1001) o ITE. 120 ¥ 200 %1 A B0 000 &1 000
Ambient light source:
Bounce light [no phyzical light used) | | |
Other light sources:
Mone I I I I I
AFTERNOON SCENE
Total number of lights in scene: 4
Light type Cone angle Ezponent Intensity | Spread Colour Shadows | Shadow Light Fall-off | Area light | Samples Scale Photons | Intensity Global
[if a spot enabled ¥alue |Attenuatio| wvalue active (LU | [ B | active illumination
light) [Umbra) | n Active
Primary light source: (Sun - Logical)
R
Infinate light LS 15 17 5 @ o 0.m ¥ Pt % MES, TiS, b TS, LS
.
Secondary light source: (Bounce light - sky and sea - Pictoral)
CRE
Spot light 1744 z 0.08 5 & 2 b nta, b RliA, b 13 T3 H 1T 113
B X
Ambient light source: (Pictoral)
3
Paint light A, 2 0.05 5 S ¥ 1T ¥ TS b A, TS, b M2, TS
B 4
Other light sources:
Spotlight | 150 | 16 [ i 5 TiA ¥ TiA W Tl " NI, Tt o [ oooon | 200000
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NIGHT SCENE

Total number of lights in scene: 8

Light type Cone angle Exzponent | Intensity | Spread Colour
[if a spot
light]
Primary light source: (Lamp - Logical)
Foint light 173 z na 5
Secondary light source: (Candles - Logical)
Point light [1) TLA, 2 i) g
Foint light [2] PLA, 2 05 g
Pioint light [2] MiS, 2 05 5
Ambient light source: (Moon - Logical)
Spot light &0 2 0.3 5
Other light sources: (Photon Light & Wall design illumination - Functional)
Faint [Fhaton] TLA, z 0 5 [T
Paint [Design 1) MiA, 2 0z 5 \White
Faint [Design 2] A 2 0.z 5

Light F all-ofFf Photons | Intensity Global
Attenuatio | value active illumination
n Active
linear
Kl 200 # I, T,
Kl 101 P RtA, hta,
o 101) # PtA, Pt
H Tia, v 10000 10000
v 100 W TiA, T,
y 101) # RtA, Rt
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7. Rendering

The rendering process is the generation of a final image from a
wire mesh model in a 3d environment. The rendering process can
be quite complicated as each kind of rendering software has its
own attributes and settings. In this project | made us of MentalRay

rendering software that is standard in XSI Softimage.

7.1 Global illumination

Global illumination (GI) helps create more realistic lighting in a 3d
scene. Before embarking on this project | had never used these
settings before, not even knowing the basic process and outcome
for each setting. The following describes the processes | learned
from using GI settings and the effect they had in my final 3d

scenes.

Firstly, in order for the GI settings to be able to work in a scene,
they need photons from which to make their calculations. Photons
can be emitted from light sources and is usually set on a single or
multiple light sources. However, each approach has a different
outcome and result in your final render. What | found important to
understand is that these settings provide the number and intensity
of bounces that the light uses to indirectly illuminate an
environment. Too many photons make a very bright space and
visa versa. These settings also work together with your light’s

intensity settings and therefore need to be altered accordingly.

In my findings it was established that a separate light source with
no intensity settings (i.e. no luminance properties) that provided
the photons for Gl to take place offered better and more consistent
results. As seen in the images below, a scene with photons emitted

from the actual light source (left) in comparison to a separate light
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source (right) give very different results. If the photon-source is

placed to close next to an object, too many bounces occur,

resulting in very bright areas known as ‘hot spots’.

Rendered image with global illumination active showing (left)
the photons being emitted from the actual light source and
(right) the photons being emitted from a point light source
placed 1m in front of the lamp/light source.

In addition to these photon (light)
settings, the Gl settings also need to be
set under the render manager in XSI.
Many various settings were tried and
tested, finally settling on the settings
shown in the screenshot on the right.
These settings were used for all the
scenes as they gave the best results
whilst producing the most time efficient
renders. Similar settings were advised
from both the Digital Tutors: Rendering
Interiors in XSl (2002-7) as well as
Interior Lighting in Mental Ray tutorial®

on treddi.com.

Right: Final global illumination render
settings for all of the final renders.

Render Manager [add-on] | !J
B e

¥ CurrentPass

anager ender Pas visplay Order
méﬁesh Jﬁcurr.ant | Selected | Al tiphabetical €

SRR Cojour_Pass_3Feb0d

~=mental ray

Rendering Optimization Motion Blur Framebuffer
Shadows Final Gathering E_l'.‘a'l'fd_l_i_austicﬂ Diagnostics
mi Archives

[»
 Output | Renderer Ir' Summary }ﬁm ‘|
2

lobal Iluminati
{_:u'aﬁre _______________________________________________ v ]
(~ACcuracy 5
Glaccuracy 12 | | ! )
Photon Search Radis

Photon Merge Factar | |
Gl Photon Color
=

Combined (e[ )
Reflecton
Refraction .
- Photon ¥olume Accuracy

e 0 ama—
ProtonsearchRadios (0 )
PhotenMergeFactor (1 ]| |

CiDocuments and SeftingsiCraig RENDER1 Iy Documentsig

{—Phntnn Map File Resolved Path ]
[

* Available at: http://www.treddi.com/forum/index.php?showtopic=8436 Accessed: 6 February 2009.
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I found it very interesting to see how the GI reacted during the

rendering process. In particular, the night scene where there were

very dark sections of the image due to the high fall-off settings on

the lights. The GI really helped to illuminate those areas, just

enough to provide some visibility and improve the realism of the

lighting to how it would react in reality.

No global illumination showing Global illumination active shawing
poor visibility in darker areas how it bounces off objects

[N

Global illumination and final gather
showing better visibility of objects in
darker areas of the féom

Renders showing the progression of visibility in a scene using global illumination.

7.2 Final gather

Final gather rendering options help to
achieve even more photorealistic results
by making every object in the scene
influence its surroundings as it would in
reality by making use of photon maps. It
is a very technical process that is difficult
to understand on a practical level, but
basically works together with global
illumination in achieving photorealistic
renders. The settings | used in the final
renders were suggested through various
tutorials and altered in order to optimise

render times.

Render Manager [add-on]

= LurrentPass

e g ender Pass ~Display Order
| Refras_h_JJ[_RCurrent_J Selected | Al H Alphabetical (v

Set Current Pass (el T atr

- Dutput | Renderer | Summary | Globals

~ mental ray 2)
Rendering Optimization Motion Blur  Framebuffer
Shadows  Final Gathering | GI and Caustics  Diagnostics

mi Archives

~Final Gathering

(o et o L e v |
~Wisuali .+ Fast Lookup

Preview v |I‘rradianaefrom'PhotonMap __________ [ I

; Multiframe
View Dependert r

Murnber of Rays [ [ - =

Pr i Density ~Filter Size-

_wﬂ]

~Falloff———— ~Start - ~Stop .
lenetie.._ || @ ) |G )|

- Trace Depth
Reflection (10 [ T biffuse
Refraction (10 | ) combined (20 | )

~Primary Bounce Color

1§

RGE B

- Secondary Bounce Color

~Resolved Map File Path
GaDocuments and Setti

WCraig RENDER 1Ny DocumentsiBl
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7.3 Render times/statistics

In production planning, rendering requirements are often
overlooked and the time required to produce good quality renders
iIs inadequately considered. It is a very time consuming, trial-and-
error process which requires a lot of changes to be made in both
the scene file and in the render settings in order to achieve quality
renders. It is a very different procedure depending on if the
requirements of the work are animation (walk-through’s) or stills,

however both should be planned for accordingly.

In this study, the final outcome was to be 3 rendered stills and
therefore render time was not considered an important factor in
production. However, every time a change had to be made to a
render (light setting, models, etc.) additional time was lost to re-
rendering the still. It therefore became more productive to assess
render times via a schedule so that correct planning and work-flow
could be achieved. The table on the following page shows the

outcome of that exercise.

Hardware Statistics:
Microsoft Windows XP
Media Centre Edition
Version 2002

Service Pack 2

AMD Athlon™ 64 x 2 Dual Core Processor 5200+
2.71 Ghz, 2.00GB of RAM.

Software Statistics: Softimage XSlI. V. 6.02. Polygon count (Triangles): 2 295
272
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Render Schedule

Midday Render #1

Tests

Colour 20-Jan-09 | 720 x 576 12:15 12:34 19 mins
Occlusion 17:00 17:03 3 mins
Colour 21-Jan-09 | 1024 x 768 13:13 13:36 23 mins
Occlusion 13:39 13:42 3 mins

|
06-Feb | 720 x 576 17:51 18:26
|

Colour

10-Feb-09

1024 x 768

1 Hr 17mins

Occlusion

Afternoon #2

11-Feb-09

36 mins

Tests

Night Re

Tests

Colour 21-Jan-09 720 x 576 12:18 12:29 11 mins
Occlusion 12:14 12:17 3 mins
Colour 21-Jan-09 1024 x 768 12:36 12:53 17 mins
Occlusion 12:55 13:01 6 mins
Color 03-Feb-09 720 x 576 10:12 10:28 16 mins
15:19 15:21 3 mins
Colour 11-Feb-09 1024 x 768 28 mins
Occlusion 11-Feb-09 36 mins
nder #3
Colour 21-Jan-09 720 x 576 15:02 16:25 1 hr 23mins
Occlusion 16:28 16:32 4 mins
Colour 22-Jan-09 1024 x 768 03:35 05:54 2 hr 19 mins
Occlusion 21-Jan-09 20:00 20:03 3 mins

|
31-Jan-09 720 x 576 08:57 09:30
|

09-Feb-09 720 x 576 09:21 10:06
|

11-Feb-09

Colour

1024 x 768

09:46

11:50

2hrs 36 mins

Occlusion

11-Feb-09

07:47

08:23

36 mins
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8. Outcomes and Conclusion

| feel that the outcomes of the lighting studies as set out via the
project and lighting plans were very successful. | completed each
process from modelling; texturing; lighting and rendering with
meticulous attention to detail, all of which yielded satisfying
results. | am pleased with the final renders and felt that | have
learned a lot through this process. Prior to this study, my
knowledge of realistic lighting; photorealism; global illumination;
final gather and rendering were very minimal. | have gone beyond
my means, sourcing reference material and tutorials to assist in
reaching the goals | set out at the beginning of this study. | sought
technical help; creative assistance and advice from professionals in

the industry which all assisted in the success of this project.

In terms of being an outcome and practical example of the
theoretical research, | feel these practical studies have laid a solid
foundation for the lighting theories discussed in the report and has
emanated in an architectural visualisation by which the outcomes
of the investigation can be measured. The lighting studies have
met their objectives in creating a photo-realistically lit scene which
successfully displays mood and offers a foundation for those

wanting to specialise in lighting techniques in a CG environment.
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