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This example shows how to manipulate light sources for a 3D chart. This file discusses how the light sources work and how to use them in your projects.





Project Overview


This project draws a surface map from a data file containing modified topological data from the Denver quadrangle in Arkansas. It allows you to set a single light source or simulate the passing of a day by moving the light source and redrawing.





The Light Object


This is a member of the Plot object (VtChart.Plot.Light). The light object has an AmbientIntensity, EdgeIntensity, EdgeVisible flag, and a LightSources collection of individual infinite light sources. The AmbientIntensity is not ascribed to a single light, it simply illuminates the entire plot without any direction. A value of 100% will prevent shadows and shading from any other light sources. The EdgeIntensity affects highlights applied to the edges of objects in the chart. The EdgeVisible flag turns Edge Lights on and off.





The infinite lights in the LightSources collection can be viewed as coming from a plane. A vector perpendicular to the plane defines the direction of the light and hence where shadows will be cast. An individual LightSource has an Intensity, an X, Y, and Z component that defines the vector the light shines in (in the light coordinate system), and a Set method that will set the preceding four attributes.





The Chart Coordinate System


The chart uses a seperate coordinate system than the LightSources. Looking at your monitor, the bottom of the screen, from left to right is the X axis. The left side of the screen, from bottom to top, is the Y axis. The left bottom corner of the screen, extending into your monitor is the Z axis. When the chart is initially laid out in a XYZ plot you can easily identify these axses. The Y axis is always up and down but the X and Z may swap directions if you rotate the chart. This coordinate system is necessary so that all charts can share a common axis definition.





The LightSource Coordinate System


The light coordinate system uses the same X and Y definition, but Z comes out of the monitor instead of going into it. The light coordinate system remains stationary while the chart coordinate system rotates when you rotate the chart. When you describe a light's vector, it originates at the origin of the coordinate system and extends in the direction that the light will shine. For example, if you wanted to create a light above your right shoulder, you would set its vector to -1, -1, -1. Be careful not to define the light in its physical position. An infinite light has no notion of position, only of direction of its rays. For the previous, defining the light as 1, 1, 1 would make its position above your right shoulder but you have really defined its vector to come from the origin to over your right shoulder which will make the plot appear black.





Simmulating the Sun


When this project simulates the sun, it rotates the light in a circle around the plot by varying the X and Y values with a minimal change in Z to make the sun set behind the mountains. The ambient intensity is set according to sun position. Since First Impression's lighting model does not include reflectivity, this is used to simulate the added brightness during the highpoint of the day. Also imagine that you are in Alaska and it is summer and the sun rises early and sets late. See the procedure SetLightForTime for the calculations.


