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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. 
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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.  
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Scanner to Maya – Gavin Ellis 

• Scanner only exports textures in VRML1.0 and 

SOFTIMAGE|XSI, images are low resolution. 

• .obj 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. 
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Scanner examples 

Scanning a footprint 
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Footprint texture and mesh 3D pot scan 

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? 
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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. 



10 

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 is not necessarily seamless however and still 

requires knowledge of Radiance. 

• The ideal is 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. 
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Workflow for typical scene 
Create Radiance materials within Maya 

Create geometry within Maya using custom GUI that echoes 

commands to .rad file while creating Maya geometry 

Create .rif file with auto view generation. 

Shell script batch processes around 1000 images 

Images re-imported to Maya as textures 

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

• Initial 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. 

• Needed to remove the restrictions to become 

generally useful. 
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Achieving compatibility 

• 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-ins”. 

• 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 

Maya stand-ins for  

Radiance materials 
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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. 

• Output to .vf file as numbered frames for each 

camera. 
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View file interface 

Maya camera motion (above) 

produces Radiance views (right) 
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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 

Maya object motion (above)    

produces Radiance description (right) 
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.rif 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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.rif file interface 
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Results 

The Temple of Kalabsha - Veronica Sundstedt.  
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Future Work 

• Major work is to streamline the transfer of 

textured geometry. 

• Incorporate the Radiance triangle mesh geometry. 

• Produce texture maps and Radiance materials 

automatically from Maya shaders. 
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