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Abstract:

Through appropriate modeling, rendering, and image technology, high dynamic range synthetic images can be utilized as lighting laboratory settings. The presentation demonstrates the potential of Radiance images beyond the basic luminance / illuminance distribution analysis to visual performance and comfort studies on threshold and supra-threshold lighting levels. 
Advanced lighting analysis requires substantial amount of information, which is cumbersome and expensive to achieve through physical measurements. Moreover, feasible methods of measuring some of the lighting indicators have not been developed outside laboratory conditions. Therefore, these indicators are inaccessible to majority of the lighting professionals. Radiance images, that incorporate physically accurate high dynamic range lighting data, offer unique information. Virtual Lighting Laboratory (VLL) is a computer environment, where the user has been provided with matrices of illuminance and luminance values extracted from Radiance images. The underlying idea is to provide the ‘laboratory’ to the designer / researcher to explore various lighting analysis techniques instead of imposing limited number of tools. 

The novelty and capabilities of the VLL are exemplified in different architectural settings. The analysis include basic studies that refer to checking quantities and ratios against recommendations; as well as advanced studies that investigates photopic and scotopic luminance variations in the specific regions of the visual field, i.e. foveal, binocular, and peripheral vision under dynamic conditions. Capabilities within VLL are expanded through virtual equipments, such as contrast meter, integrating sphere, and scotopic luminance meter. It is an ongoing study and further features will be added.
VLL proposes substantial restructuring in architectural lighting design / research through:

· Endorsement of advanced analysis by making indices accessible outside laboratory conditions;
· Substitution of expensive physical lighting equipment with virtual ones;
· Transformation of psychophysical experiments from simple scenes to complex architectural settings; 
· Exploration of new lighting indices that embraces recent research findings and overcomes some of the deficiencies of the previous studies; and

· Transformation of lighting analysis from static lighting indices to dynamic lighting indices.
