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Ray Tracer - User Guide
The ray tracer application I have implemented consists of two windows; an interactive window which uses OpenGL to render the scene and a second window which displays a ray-traced rendering of the view shown in the interactive window. The user can use the mouse and keyboard to move the camera view and change settings in the interactive window. The user, when desired, can generate the ray-traced image at any time at a key-press.
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Interactive Scene Window: OpenGL
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Ray-traced Scene Window


	Action
	Required user input

	Move forward/backward
	Press the Left mouse button and move the mouse up and down in the Interactive window.

	Look up/down
	Press the right mouse button and move the mouse up and down in the Interactive window.

	Look left/right
	Press the right mouse button and move the mouse left and right in the Interactive window.

	Strafe up/down
	Press down both the left mouse button and the right mouse button and move the mouse up and down in the Interactive window.

	Strafe left/right
	Press down both the left mouse button and the right mouse button and move the mouse left and right in the Interactive window.

	Roll anti-clockwise/clockwise
	Press down both the left mouse button and the right mouse button while pressing the SHIFT key and move the mouse left and right in the Interactive window.

	

	Turn Sphere Rendering ON/OFF
	Press ‘1’ in either window to toggle the render spheres option ON or OFF.

	Turn Cube Rendering ON/OFF
	Press ‘2’ in either window to toggle the render cubes option ON or OFF.

	Turn Cylinder Rendering ON/OFF
	Press ‘3’ in either window to toggle the render cylinders option ON or OFF.

	Turn Cone Rendering ON/OFF
	Press ‘4’ in either window to toggle the render cones option ON or OFF.

	Turn Square Rendering ON/OFF
	Press ‘5’ in either window to toggle the render squares option ON or OFF.

	Turn Triangle Rendering ON/OFF
	Press ‘6’ in either window to toggle the render triangles option ON or OFF.

	

	Turn Shadow Rendering ON/OFF
	Press ‘S’ in either window to toggle the render shadows option ON or OFF.

	Turn Reflection Rendering ON/OFF
	Press ‘R’ in either window to toggle the render reflections option ON or OFF.

	Turn Refraction Rendering ON/OFF
	Press ‘F’ in either window to toggle the render reflections option ON or OFF.

	Colour or Greyscale ray-traced scene
	Press ‘C’ in either window to toggle between a colour and greyscale ray-traced rendering.

	
	

	Load Scene files
	Press ‘PgUp’ and ‘PgDn’ in either window to cycle through the various scenes available. There are currently 4 scenes.

	Render Ray-Traced Scene
	Press <SPACE> in either window to ray-trace the scene shown in the Interactive window*

	Clear Ray-Traced Window
	Press <DEL> or <BACKSPACE> to clear the ray-traced window.

	Reset camera position
	Press <HOME> will set the camera back to its default position.


* Note: Ray-Tracing can take a few seconds to complete depending on the complexity of the scene and the specification of the computer hardware the application is running on, no other action can take place while ray-tracing is occurring.
The following are the 4 pre-defined scenes that I have created to compliment the implementation of the ray-tracer program. 
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	Scene #1

This scene uses Tapered Cylinders to form 3 cones.

The Chequered floor is created using alternate black and white cube objects.

The spheres in the scene have various levels of reflectivity.

There are 2 lights in the scene, one to the left, one to the right.
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	Scene #2

This scene consists of every geometric primitive the ray-tracer is able to render.

The 2 step objects are created using cube objects.

Cylinders form the legs of the purple and cyan tables.

I have used various types of cylinder to create the tree object.

The two closest spheres in the scene have a degree transparency (which refracts light).
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	Scene #3

This scene is the most complex I created.

The snowman is created using spheres for the body, head and eyes. Cylinders for the arms, nose, hat brim and hat top.

The table and benches are created using scaled cube objects.

The trees were created using different types of cylinder objects and where scale along the Y axis to give them varying height.
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	Scene #4

This scene is has 3 cylinders in the background

Large sphere is transparent and show’s the background refracted. 3 smaller spheres that are reflective and show the floor reflected.

3 scaled cone objects are in the centre of the scene.

Both cube objects are slightly reflective and show the cones reflected.
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