CL Sim -1 Manual
I started this project to find a way to teach stunt judges to see the perspective of the maneuvers from various angles. I found an amazing piece of software on the internet, called Blender Publisher. It has the ability to draw 3-D graphics on the PC, and also has a game-engine included. As soon as I could get the basic animation system figured out, I realized that it would be wonderful to see the pattern being flown accurately to the rules. A simulation on a computer would of course, allow the user to view the pattern from any angle in real-time.
All was going well, and I read each rule carefully and stepped through each maneuver, frame by frame, but then I came to the squares, and soon realized that there are a few different understandings of exactly how the squares should be performed. I spoke to many experienced people all over the world, and found that there are indeed differences of opinion. The final shock came when I tried to draw the 4-Leaf clover on the sphere, and the rules description (old and new) simply does not work out. This is why, at present, there is no clover on the simulation.

How it works
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Fig.1
Everything in 3-D graphics, starts out as a wire-frame drawing. I draw a scale 70 ft. radius hemisphere, and then a model that rotates from the centre in all three axes. This is shown in fig. 1. I then accurately draw the maneuver shape in place on the sphere. The picture shows the loop in place, and also 2 of the 5 ft. radius circles for the corners of the square maneuvers. By rotating each axis, I animate the path of the model over the shape, frame by frame. This is a slow process, but I am sure that you will agree that the end result is worth the effort. When it is completed, it will have around 10 000 frames.
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Fig.2
Fig.2 shows a view from inside the sphere, and you can see the 3 axes of the model clearly. You may find it interesting to see that the sides of the loop are wider than the 45 degree longitude lines on the sphere. If we rotate the loop down, so that the extremities of the loop are in line with the base of the sphere, it would indeed be 45 degrees in width, or 1/8th of the circle circumference. I noticed this when our club decided to practice with the markers as suggested in the new rules. If you try to fly the horizontal figure eights, so that each side just touches a line down to the markers, it makes the height too small. Everyone said that all you need to do is to draw vertical lines down to the markers, and the loop size should fit. Boo-boo! It does not fit. To illustrate this, I have included markers on the sim (key F-12) that are quite high, so that you do not have to guess whether I am correct or not. I placed them on the flying line of the model, and by pressing the “M” key, you can toggle them back and forth to a point outside the circle. Figure 3 shows a view of the markers from a point above the circle.
I originally only had one camera that I call a “follow-cam.” This is programmed to follow the model continuously. I noticed that the majority of PC games and simulations use this system, because it makes processing of the graphics much faster. When I tried fixing the view, the motion became very jerky. With the newer3-D graphics cards, this has improved to the point where it is now possible to use fixed views. I have added a “lock” feature to the follow-cam, and this works by simply holding down the “C” key. By using the arrow keys, and the “Page-up” and “Page-down” keys, you can move around the virtual world. A complete list of the key functions is at the end of this document. Pressing the “Home” key, returns the follow-cam to it’s original position of an ideal judges sitting position, that is around 2.5 ft. above the ground. The follow-cam is useful, because the PC screen is limited in it’s view, unlike the real thing. It would be fun to have a virtual reality helmet! Pressing key “1” (not the number pad keys), takes the view inside the circle to a pilots view. This is most useful to illustrate the width of the loops and eights in relation to the markers. Key “2” shows a view from a point 90 degrees around the right hand side of the circle.
I have now added another “non-follow” or fixed camera. Pressing key “3” switches to this camera that is positioned further back to show the full width of the flight path. Key “4” places this camera up in line with the 45 degree height of the sphere. This is useful to show how the perspective of the shapes change. I have now added a viewpoint closer to the circle to show the perspective of the vertical maneuvers a little better. This is accessed by key “5.” Of course the camera is still able to move around by using the keys as per the follow-cam. I made the camera track a centre point in the hemisphere, to make it easier to move around. You will also notice 3 grey stripes on the edge of the circle. The angular spacing is 1/8th of the circle each way, and this is like the amount that the judges are allowed to move around. I’ve also added two extra keys “A” and “Z”, that move the camera up and down without tracking the centre of the sphere. If you move far away from the original points, then simply press any of the camera keys again to return to the pre-set position.
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Fig.3

Fig.3 shows the view from high up of the circle with the marker poles. You will see that I added an additional two markers in between the suggested spacing of 1/8th of the circle. This is to show the width of the single maneuvers. Also in this picture, you will see an actual horizontal eight figure, as well as a circle at 45 degrees in height. I call this the “45 degree halo.” (This is larger than the halo worn by our champions!)
Adding “pop-up” maneuvers for all of the shapes, takes this simulation from a “cute thing to watch”, into a really useful training tools for judges and also pilots. All of the maneuver shapes can be accessed by the various function keys, including a basic hemisphere. The shapes can be deleted by pressing the “Delete” key. The markers will remain in place, and can be removed by pressing “right-shift + M”.

You may find it most interesting to see just how the shapes appear from the various angles, and this certainly puts some arguments to rest on how the shapes are supposed to look from the judges point of view. I will add a complete article on the basics of the stunt hemisphere to this manual soon. This will explain basic spherical geometry, in very simple terms. In the meantime, enjoy the sim!

Keith Renecle
South Africa

Tel. +27 11 477 9081

e-mail: krenecle@netactive.co.za
Notes:
There are still a few glitches that I need to sort out, like the flashes at the top of the vertical eight and hourglass. Some of the motion is also a bit jerky, and the scenery and model graphics, are very basic. These things will improve soon. Who knows, maybe we can all come up with a better definition of the clover soon. Then I can complete the sim!
See my article entitled “4- Leaf Clover – The Full Monty” and also the Clover-Sim, on Igor Burger’s website if you need more info on the problems in the clover.
To run the program, simply copy the file to some convenient folder on your PC. It is an “exe” file, so simply double click on it, and it should run. The opening scene will demo the pattern over and over. Pressing any key, will go to the default view from the follow-cam. The opening scene also has a yellow circle as part of the title. This helps to see if your PC screen’s perspective is set-up correctly to show round circles. If you press the “Spacebar” the sim will run through the pattern. You can press the maneuver keys during this process, but the sim will jump back to the running program when it has completed the maneuver. Pressing “Esc” will exit the program.
The key functions are on the next page. It’s a good idea to print the pages when you use the sim.
CL Sim Key functions




   
	KEY
	FUNCTION

	Spacebar
	Start pattern from take-off to end

	Esc/End
	Exit program

	C
	Camera hold (Keep pressed to lock camera)

	W
	Reverse wingover

	L
	Inside loops

	O
	Outside loops

	S
	Inside squares

	Q
	Outside squares

	T
	Triangles

	8
	Horizontal eights

	Right Shift+8
	Square eights

	V
	Vertical eights

	Right Ctrl+8
	Overhead eights

	H
	Hourglass

	F
	4-Leaf clover

	View Keys
	

	Home
	Reset to default view from optimum judges position

	1
	Pilot’s view

	2
	Side view

	3
	Fixed camera i.e. Non-follow camera

	4
	Fixed camera, but located up in line with 45 degree halo

	5
	Fixed camera, located closer to circle

	Follow-cam controls
	

	Arrow keys
	Move camera viewpoint forward, back, right, left

	Page Up
	Move camera upwards

	Page Down
	Move camera downwards

	Fixed camera controls
	(Note: This camera rotates around the centre of the circle)

	Arrow keys
	Move camera viewpoint forward, back, right, left

	Page Up
	Move camera upwards

	Page Down
	Move camera downwards

	A
	Shifts centre follow point UP without tracking the centre point

	Z
	Shifts centre follow point DOWN, as above

	Image Keys
	

	Loops
	F1

	Squares
	F2

	Triangle
	F3 

	Horizontal eight
	F4

	Square eight
	F5

	Vertical eight
	F6

	Hourglass
	F7 

	Overhead eight
	F8

	4-Leaf clover
	F9 (Not yet available)

	45-degree halo
	F10

	Hemisphere
	F11

	Marker poles
	F12

	Clear maneuver shapes
	Delete key (all except markers)

	Move markers in/out
	M key (toggles position from on the flight line to 20 ft. back)

	Clear marker poles
	Shift + M key


