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Introduction

Archaeologists are using virtual reconstructions
both to communicate/educate people about their
discoveries and experiment/validate theories.

Modern scanners can be used to capture geometry
and textures.

This presentation describes a collection of tools to
streamline the process of taking this scanner data
through Maya to a final rendered Radiance scene,
as part of the Rendering on Demand project.



Rendering on Demand - RoD

« University of Bristol Department of Computer
Science project funded by 3CResearch.

« Our aim is to provide “realism In real time”.

« Animations and walkthroughs rather than single
Images.

 Radiance rendered scenes with Interactivity.

» Using parallel processing and visual perception to
produce the most efficient use of resources.




Scanner to Maya — Gavin Ellis

« Scanner only exports textures in VRML1.0 and
SOFTIMAGE|XSI, images are low resolution.

» .0bJ exports are geometry only with no texture
Information.

» The solution was to develop a tool to convert the
VRML to .obj with texture information In .pic
and other standard formats.

 Also allows the use of high res camera pictures.




Scanner examples
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Scanning a footprint




Scanner examples
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Using the scanned data

* Once the data Is In usable form the next stage Is to
use it.

» Reconstructions (almost) always involve some
additional modelling.

— Replacing missing geometry and adding context
scenery to scans.

— Adding/altering specific lighting conditions.
* Which program to use to do this?




Pros and cons —Maya (Alias|Wavefront)

* Pro
— Intuitive interface.
— Visual feedback when modelling.
— Easy camera positioning.
— Visual material/shader construction.
— Easily customisable using Maya Embedded Language.

« Con
— “Non-Realistic”” Rendering.
— Results aesthetic rather than quantifiable and scientific.
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Pros and cons -Radiance

* Pro

— Accurate lighting simulation rather than shading based
on preconceptions.

— Results quantifiable.
« Con
— Hard on beginners.

— Unable to place items “by eye”.
— Animated views hard to produce.




Solution - combination

» The solution Is to use Maya to model the scene
and then use Radiance to render it.

 Since Radiance and Maya share compatibility with
the .obj format this could be used.

* This 1s not necessarily seamless however and still
requires knowledge of Radiance.

* The ideal 1s to run Radiance transparently from
within Maya.
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First implementation

« My MSc project last year was a tool to help
lighting design visualisation.

» Scenes modelled using custom GUI in Maya had
their lighting levels across each of their surfaces
rendered in Radiance.

» Rendered images reapplied to Maya geometry as
textures to allow interactive exploration of the
results for the scene.

@ .




Workflow for typical scene

Create Radiance materials within Maya

\ 4

Create geometry within Maya using custom GUI that echoes
commands to .rad file while creating Maya geometry

A\ 4

Create .rif file with auto view generation.

A 4

Shell script batch processes around 1000 images

\ 4

Images re-imported to Maya as textures

\ 4

Scene lighting results can be explored in 3D in Maya
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Results — Kitchen scene

View Shading Lighting Show Panels

View Shading Lighting Show Panels
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Results — Rendered

Textured Maya scene (above)
with Radiance picture (right)
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Results — Rendered with contours

Textured Maya scene (above)
with Radiance picture (right)
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Results — False coloured

Textured Maya scene (above) |
with Radiance picture (right)
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Compatibility Issues

 [nitial implementation was tailored for the MSc
Project and restricted by the associated time
constraints.

« Radiance workflow in Maya window.
 Forced workflow and hindered general Maya user.

e Needed to remove the restrictions to become
generally useful.
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Achieving compatibility

o Scripts still written in Maya Embedded Language
(MEL).

» Single interface split into series of tools.
 Scene can be modelled in any order.

 Existing Maya scenes can be loaded then exported
to Radiance.

 Single exporting stage reduces problems with loss
of synchronisation and duplication.
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Material creation

« Radiance Materials created through GUI have
Maya “‘stand-1ns”.

« Stand-in materials are basic Maya shaders, with
similar colours to Radiance materials to aid

application.

« Stand-in materials applied to geometry using
standard Maya methods.

 When geometry is exported, Radiance material
applied using names taken from Maya stand-ins.
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Material interface

rocny R @MEHRRB{Z+ L2208 #(07 8R|IBSN B 0|00 4H|EHEHE| -

Arimalion | Curves | Custom | Deformation | Dynamics | General| Polygons FiadTaalShel | Rendering | FichShel2 | Subdivs | Sutaces |

RHEEES

View Shaling Lighting Shovw Panels

List Selected Fomw Attrbutes Help

Verts:
Make a selection o view altibutes.
Edges:
s b Radiance Material Creation [S]E]=)
e Mateials | Light Types |
Material File [test Change
_~[Plastic
Material Name [red_plastic Check
—I 0f] Maya 4.5: ‘untiled -— red plastic
red reflectance [0.63 — Rz M gy
fectarce [ooy i = om
gresnrefiectance |n.o4 T ©|Model0 Py, Edit View Create Tabs Graph Window Optioms Help B g o8 . selr
blue reflectance [o a7 e - ‘@ = ‘ & % &f|'§] [T -
Resuing Colour -
~ Create Materials Materals | Texues | Uites | Lights | Cameras| Profects |
= Surface R
st Selected Focus Attrbutes Help
oty [og3 ° bt rer_plostic |
) Q@ |
5 F
Create Mateial] oLamhevt lambert: [red_piastic g [ ]
[ Presats
black_plastic hlue_plastic chrome oreen plastic
@ Leishads
= _=|Metal Material Sample
Ph
- Material Name [ble_steel Check o 3
ted reflectance [0.76 —_— o Phang E oG - IA‘ = =
| Common Material Attributes
reen reflectance [ g1 —————— — o - T -
Ramp Shader particleCloudi red_plastic ot
biue reflectance [0.52 T~ i el -
e 1ansperency
. Shading M
Resulting Colour SEILEED Ammmmm- &
. Surface Shader insancsscence [ -
Bump Mapping -
Use Background | =
wecdaly 73— Diffuse [0.800 —
s [ Transhucence [0.000 I -
v
Transhicence Depth |0.500 —J -
59 Wik &rea | Shader Library | Transiucence Focus [0.500 —| -
D | Special Etfects
_+| Matte Opacity
- _+| Raytrace Options
|+ | Node Behavior
a a S an = I I IS Or ] Hovins Shodiog
|_»| Hardware Texturing
| ~| Extra Attributes
- = Rad Mat File [y Documents/mayarbioiects/my_mats.mal
ad I a Ce ate r I aI S - =
I I I I I Noles: red_plastic
i
Select Load Aftibutes | Copy Tabs

N4 2




Object export/import

» Objects modelled as usual in Maya in polygons (or
NURBS and converted to polys).

» Selected geometry exported directly into Radiance
rad files.

* File per object or file per selection options.

« .rad files can also be read into Maya (currently
sphere and polygon primitives only).
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View file generator

» Camera animation created in Maya.
« Keyframed and motion path methods are valid.

« Automatically takes parameters from Maya
Camera.

* View description generated for each frame in turn.
« Options to generate every frame or selection.

* QOutput to .vf file as numbered frames for each
camera.
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View file interface
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Movement file generator

« Animation production using ranimove.

» For each moving object a separate movement file
needs to be created.

« Similarly to the moving view, movement created
In Maya.

« Keyframed, motion path, dynamics and any other
Maya produced motion is valid.

« xform parameters written out to .xf file for each
frame for each object.
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Movement file interface
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r1f file generator

 Basic rif file items (scene geometry and materials)
added automatically based on Maya scene.

« Common user options available in the GUI.

« Zone Information added from Maya scene
properties

* Views descriptions added from specified cameras.

* Prompts user for data that they might otherwise
forget to add to standard .rif file.
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I1f file interface

] Radiance Instruction File Creation

D[=%]

RIF File Name |

~ [Vanables

Inital File Commert |

#mbient Cache File |

Detail Level © Low & Medium

Evwposure Adjustment (1.0
2

No. Indiect Bounces

 High

(Oetree File |
Penumbras " On & 0ff
Qualty © Low * Medium

Repar Interval |0 ming
Image Resolution 400 400

Up &sis Direction € % Z
Light Yariabiity " Low &+ Medium
Zone " Exterior O Interior

Auta Caloulate Zone Extents

" High

" High

i Yrin Zmin (0.0 00 00

Rmax Tmax Zmax |D.U |D.D |D.D

irite Wariables to File

jM aterial Files

 ~ [Object Files

jﬂendeling Options

Render Options € Momal  lluminanhce

EERE

" Both

Mate: Selecting "Both”" wil result in bwa 1if files, <name _fe.nif i for the iluminance

j\liews

tanual Generation

Wiew Name |

Source Camera MName |

#f#f Office Tesat Scene
AMEFILE= office.amb
DETAIL= High
EXPOSURE= 1

INDIRECT= 4

OCTREE= office.oct
PENTMERAZ= False
QUALITY= Mediwum
REPCRT= 1 office_radreport.txt
RESCOLUTICH= 400 400
up= Z

VARTAEILITY= High

ZONE= Interior O 500 0O 320 0 Z80

materials= office.mat
materials= office lights.mat
scene= office.ra

scene= office lights.rad

view= topwalls -vtl -vp 250 160 279.99 -vd 00 1 -vu 1
view= hottomwwalls —-vtl —wvp 250 160 0.01 —vwd O O -1
view= leftwalls -vtl -vwp 250 0.01 140 —vd O -1 0 -vu 1
wview= rightwalls -wtl —-wp 250 319.99 140 -wd 0 1 0 -vu

view= frontwalls —-wol —vwp 499.599 160 140

-vd 1 00

=W

=V

view= backwalls -vtl -vwp 0.01 160 140 —wvd -1 0 0 -wvu O

oooooo

P = OO0

-vh 320 —-vwv 500
0 —vh 500 -vw 320
-vh 280 —vw 500
1 -vh 500 -vv Z80
0 —vh 280 -vw 320
-vh 320 -wvwv Z80

27



Results




Future Work

 Major work Is to streamline the transfer of
textured geometry.

 [ncorporate the Radiance triangle mesh geometry.

* Produce texture maps and Radiance materials
automatically from Maya shaders.
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