Sketching light in 3D virtual environments

We propose a new lighting design system based on sketching on 3D virtual models. A system that intends to simulates the decision making process of lighting designers for lighting a building. Our goal here is not to produce an accurate graphical representation of the space lit, but rather to propose to the designer the best options based on his intentions and on the geometry of the space.

The user interface is based on a previous project, XXX, that let designer annotate and sketch on 3D models. Along with the other markup pens we added a "lighting pen" to indicate where to illuminate the space. 

Light Pen is an applet. The designer can view and walk virtually around the 3D model of the building. A floor plan is calculated directly from the 3D model and displayed next to the 3D window. A red spot on the floor plan locates the user’s position and orientation in the model. When the designer wants to lighten up space in the model, he selects the light pen and identify which surfaces or areas should be more illuminated by simply sketching on the model. 

Based on the geometry of the illuminated area, our system identifies what kind of light is needed: Ambient, Task or Accent, a simplification proposed by the IES handbook[4]. It then proposes several lighting options based on the geometry of the space and the different lighting solutions available in the database.

In figure 1, the system suggested a series of ceiling spotlights to illuminate a kitchen counter. The designer indicated his intentions by drawing with the light pen on the whole surface of the counter. The solution is displayed in the 3D space by a light cone, and on the floor plan by the exact position of the light source.

Our system is a Java3D applet. It can be view on a regular web browser and can import any VRML models (future versions will allow viewing 3DS and DXF models as well). The lights database is a text file that is transferred to the Java main applet through a CGI Perl script running on the server. The lights database is easily updateable with more light features.

Reverse lighting has been studied before [1][2]. Chris Schoeneman et al. [2] developed a system to calculate the intensity and color of a light source given its position and the desired illuminating effect painted on the surfaces of a 3D model. It produces a precise representation of the space with the calculated light features. Poulin et al. [1] sketch shadows and highlights on a 3D model to find the position of the most appropriate light source. Our approach differs in the way that it does not try to give accurate representation of the space but rather helps the designer to chose what kind of light to chose from a preset database, how and where to place it in the space.

Products like Ecolumens[5] or LightCalc[6] propose alternative lighting of a whole building. These systems work on one room at a time and propose only a very simplistic representation of the space and illumination solutions.

Our first prototype takes into account only a few inputs of recommended by the Lighting Upgrade Manual[3] to decide on the number and type of lighting fixtures in a space (lamp lumen output and room size and shape). We don’t evaluate yet the reflectance of the surrounding surfaces, the type of space (private home, hospital, classroom, and etc..) nor the availability of natural light, which would certainly influence the light characteristics. Future versions of our system will go toward that direction.
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