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Performance


When I comment out all the light sources POV Ray takes about 5 seconds to render my lion scene. The scene consist of the head made up of 1217 vertices, two 1 radius spheres for the eyes, two 30 unit long radius spheres,  three 10 unit long spheres and a solid black plane. When I enable the spotlight that lights up the lion’s eye; POV Ray renders the scene in about 8 seconds. When the point light source inside the lion’s mouth is enabled the image is rendered in 16 seconds. And finally when the 25 area lights are enabled POV Ray calculates every pixel in 44 seconds.
Knowing that the scene is 640X480; 30720 rays will originally be fired; one for each pixel. Of these original 30720 rays when collision detection is made on an object the rays splits into a normal vector, 27 light vectors; 25 area lights and 2 point lights (mouth and eye). If the intersecting surface is not completely opaque a refractive ray is also split off the original and these three splits are recursively done by the ray trace level. This means that each original ray can be split into 27 or 28 rays either 1, 5 or 10 more times explaining the exponential growth for the time to render the scene in the paragraph above.

Differences 
With the ability to enable 27 lights in POV Ray you can logically conclude that the ray tracer is going to do a superior lighting job to than the maximum eight lights you can use in OpenGL. The shadows are smoother in regards to a more precise calculation for them. An example would be the shadow cast upon the two intersecting balls underneath the lion that can hardly be seen due to the accurate shading, or the shadow cast by the spotlight hitting the small sphere emulating the lion’s eye. 
As for geometry differences, one can’t really tell because most of the objects are very basic geometric shapes. But if one looks closely at the high frequency areas, such as the lion’s teeth and the reflection and refraction balls, “jaggies” or blurred lines caused by non-linear mixing effects are significantly reduced by the ray tracer. This is due to the fact that OpenGL renders models by triangular vertices and the ray tracer is calculating each pixel in accordance to the effects of the surrounding light sources.  

One of the biggest visual differences is the ability of POV Ray to refract and reflect the scene off the transparent and reflective ball. I don’t believe you can do this in OpenGL. You can only go as far as blending colors from objects that are in the line of sight of the camera, but nothing close to refraction.  
Objects with curves are emulated much easier with ray-tracing due to the fact that it is not a geometric phase modeler like OpenGL where everything is broken down into triangles and then rendered. It is very difficult to draw a smooth curve when you’re constructing everything with triangles. Aside from that, phong shading is not possible in OpenGL for the normals of each triangular plane are equivalent. But in POV Ray all my spheres where rendered very accurately.
 

