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Moon Hopper User Guide
After running the program two windows will be displayed, one main window labelled “Hopper View” and another secondary window labelled, initially, “Hopper Cam”. The following actions are applicable to the Main Window (this window must be in focus when performing these actions):
	Action
	Required user input

	Changing the hopper’s exhaust power
	Press L to lessen the power, P to increase the power.

	Changing the hopper’s exhaust pitch
	Use A and Z to increase/decrease the pitch.

	Changing the hopper’s exhaust yaw
	Use N and M to change the angle of yaw. Holding down both mouse buttons and moving the mouse left and right also has the same effect.

	Launching the Hopper
	Press X to ‘fire’ the hopper in the opposite direction to the exhausts pitch and yaw.

	Zooming in/out
	While holding the left mouse button, moving the mouse up and down in the window to zoom in and out to position of the hopper. The keys K and O can also be used for the same functionality.

	Moving camera vertically up and down
	While holding the right mouse button, moving the mouse up and down in the window to move the camera up and down, while looking at the hopper position. The key’s I and J can also be used for the same functionality.

	Changing Light Levels
	Press the keys 1, 2, 3, 4 to change the intensity of the light from the blue dwarf star. Press the keys 5, 6, 7, 8 to change the intensity of the light from the red giant star.

	Debugging/Demonstration lights
	Press 0 (zero) to temporarily turn off the lights from the two stars and use white lighting instead. Press 0 again to change back. This is useful if full light is required to view the scene for demonstration purposes.

	Changing the terrain surface rendering type.
	Press W to cycle through the 4 types of terrain rendering; Wire frame; Flat Shaded; Smooth Shaded; Realistic 1D Texture shading.

	Raise/Lowering/Rotating upper arm
	Use the Arrow keys to move the upper arm of the hopper.

	Raise/Lower lower arm
	Press Page Up to raise the arm, Page Down to lower the pitch of the arm.


The following controls are applicable to the Secondary Window (this window must be in focus when performing these actions):
	Action
	Required user input

	Raise/Lowering/Rotating upper arm
	While holding the left mouse button, move the mouse up/down and left/right to raise/lower and rotate the upper arm.

	Raise/Lower lower arm
	While holding the right mouse button, move the mouse up/down to raise/lower the lower arm.

	Toggle between Hopper ‘Cam’ view and ‘Plan’ View.
	Press the <spacebar> to toggle between the 2 views.

	Plan view Zooming in/out
	To zoom in/out on the hopper when in plan-view mode use the O and K keys.

	Launching the Hopper
	Press X to ‘fire’ the hopper in the opposite direction to the exhausts pitch and yaw.
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