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Using Blender 2.7 for 3D Animation - Activity 5.1 – Spline-based Modeling Using Extrude: Creating Bezier Curves  
GOAL: Create a chair and position someone sitting in it (or other device & someone using it).
	Overview of Creating Extruded Curves (detailed instructions are after this box)
Object Mode

· Create Bezier Curve

· Click “Object Data”
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then click “2D”
  
to keep curve flat 

Edit Mode

· Select an end point

· Add points (Ctrl Click)

· Modify points (right-click, push ‘g’, left click)

· Close curve (select end point then Alt C to switch from open to Cyclical [Closed])

Object Data Button

· Change Extrude and Bevel as needed




	BONUS (do this first)

Load a character then create this device in the scene, then position character sitting in it (or other device & character using it).

First go to File, Open, R:\Meshes\Characters, Complete Rigged, Blender, Mega Pack, 2.5, CartoonGuy or another character that is rigged.

After finished all of the other instructions outside of this box:  Animate your character sitting in chair or using device


File, Save As, 3dact5extrude
Creating Curves
It would be difficult to create an accurate chair using Primitives and Boolean operations—some objects like this are made of curves instead:
[image: image3.png]



BONUS: some objects can only be made of both curves and Boolean operations (see 21.3):
[image: image1.png]& F
Object Data.




In computers, curves are usually represented by Splines.  A Spline is a "split-line" made up of control points that represents a curve.  You create control points, then the computer generates the points in between to represent a smooth curve.  Bezier (BEH-zee-ay) Curves are usually used in 3D, and give you the most control of the final shape.  Beziers are points with handles that control the direction of the curve.
NOTE: If you are confident with the tools, skip to part 6.4 for the short version the instructions.
Creating a Bezier Curve in Blender
Change your view to Top Ortho (flat), to make editing a curve easier:
 (NOTE: as always, if numpad is specified, you must use numeric keypad at right—numbers at top of keyboard select layers.)

· On the keyboard, make sure the Num Lock (or “1”) light is on (the “Num Lock” key on the numpad turns it on and off).

· Push ‘7’ on the numpad to go to Top view.

· Switch to Ortho view (Press ‘5’ on the numpad, or press again until the top left of the 3D View says “Top Ortho”).

In Object Mode:

Left-click in the 3D View to place the 3D Cursor where you want the curve.

In the menu below the 3D View, click “Add”, “Curve”, “Bezier”
Press ‘.’ on the numpad to center the view on the object
· Hold Ctrl while pushing numpad arrows to pan if needed

· Zoom in or out if needed (‘+’ or ‘-‘ on numpad)

Using Blender 2.7 for 3D Animation – Activity 5.2 – Spline-based Modeling Using Extrude: Bezier Curves & Curve Object Data
In Object mode, Select your curve. Expand the Properties View so that you can see all of the buttons on the button menu (when the mouse pointer is over the divider, the pointer becomes double arrows so you can drag to the left):
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	Go to the Object Data Button Menu by clicking the [image: image5.bmp] Object Data Button:
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	then choose 2D to keep the curve flat (then it will no longer have arrows along the curve, to show it is 2D):
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Choose “Edit Mode” from the Mode selection box at the bottom of the 3D View.

The controls that now appear on the points of the Bezier Curve are the Beziers.

Each Bezier has a control point and two handles.
Right-click on a Bezier's control point (center point) then press ‘g’ move the whole point:
[image: image8.png]



Right click on one of a Bezier’s two handles then press ‘g’ to change the trajectory:
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To be able to adjust each handle separately, select a control point,
then press ‘v’ once, then choose:
	Align

Right-click a handle,

‘g’, move down

using “Align” (pink):
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(aligns both handles)


	Free

Right-click a handle,

‘g’, move down

using “Free Align” (red):
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(allows corners)


	Vector
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(is always a perfect corner—points each handle to the next corner until you move it)
	Auto
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(points each handle outward [parallel to a line between adjacent corners] until you move it)


After selecting a point on either end of the curve, Ctrl Left-click to create new points so it has at least 5 or more beziers 

(starts with 3, so this is worth 2 points)
When you are ready, push Alt C to close the curve (shortcut for "Toggle Cyclic" button on Tools on left; turns cyclic option on or off)
NOTE: If you didn’t make the curve 2D, now would be a good time.  If you push ‘1’ for a front view, you can see if it is flat.  If not, click “Object Data” button then choose “2D” (as instructed at beginning of 6.2)
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Front view, before flattening
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Front view, after flattening

	Rotate the view using the arrow keys on the numeric keypad, to see the scene from an angle.
	Drag (or click & type then press enter) to change "Ext" to extrude the curve
	Under "Bevel" increase the Depth by changing "De"—Drag (or click & type then press enter) to bevel the ends:

	[image: image16.png]



Click the "Object Data" button:  [image: image17.png]
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	Result
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	Result
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«Display_Name»
Using Blender 2.7 for 3D Animation - Activity 5.3 - Spline-based Modeling Using Extrude: Requirements
	BONUS: Use Boolean modifier on a spline object
Applying Boolean Modifier to an Extruded Curve

· Save first!  Most 3D applications can get confused during certain Boolean operations and crash.

· In Object Mode, click "Object", "Convert to", "Mesh from Curve"

· Go to Edit Mode

then press ‘a’ once, or again until all vertices are orange

then press “Ctrl N” (shortcut for “Mesh”, “Normals”, “Recalculate Outside”).  Now Boolean modifier should work correctly since it will know what part of the object is the outside:

Before recalculating normals

Boolean Difference (or other Boolean operation) may create unexpected results:
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You must do the following steps before you click “Apply” on the Boolean Difference modifier in order to avoid the problem.  Go to Edit Mode, Select All (press ‘a’ again and again until all orange), recalculate normals (press “Ctrl N”), then go to Object Mode (result of Boolean Difference should now be as expected):
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Now you may push “Apply” on the Boolean Difference modifier to apply the changes.

· In Object Mode, you can select a Curve then add and apply a Boolean modifier the usual way (see Part 4.2). 



Activity 5 Curve Extrude Requirements
Create a machine or at least two parts of a device or structure that exists in real life.

· You must extrude at least one curve both ends must be filled

· The parts must be arranged the way they are in the machine or structure in real life

· BONUS: Create an animation of someone sitting down into a chair or other piece of furniture
Save to your home drive
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