There is a number of very important points that have to be remembered while rigging.  

First, and foremost - do not mess up the local rotation axis.

You can view them if you select the bone or bones and go to Display>Component Display>Local Rotation Axis.

When you create the bones by default, the local orientation axis are in the proper position.  You want to leave them that way.

The proper position is:  X axis ALWAYS points to the bone downstream.  Y or Z axis are pointing in the same direction on each of the 

extremities (arm, leg, spinal cord). On the leg Z axis might be pointing in a different direction from that on the arm, BUT

within a leg, arm or spinal cord they have to stay consistent.

Rule #1: X point to the downstream bone, Y and Z point consistently in the same direction.

If you create the bones and then use the MOVE tool to readjust them, the local rotation axis will get messed up.  Thus,

use ONLY rotate and scale tools.
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When you create the bones, make sure that in the Bones option box you have Scale Compensate turned on.  When its on and you try to scale a bone, only that bone will get scaled, without affecting all bones downstream from it.  

Rule #2.  When creating the bones, make sure that "scale compensate" is on.

The whole spine should consist of 8-9 bones - 5-6 for the spine itself, the rest - for the neck.  From the base of the neck create one bone pointing up for the head, then hit "up" arrow - it'll let you go one bone down and create another bone pointing front for the jaw.
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Create arms and leg separately.  Do not create both arms and legs, do one copy of each because later on you'll be able to mirror the bones to the other side, it's a much cleaner method.  

Arm:  3 bones - one for the shoulder, two for the forearm.  The reason for two bones instead of one in the forearm will elt us combine different movements of the arm.
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Leg:  5 bones - hip-knee, knee-ankle, ankle-heel, heel-ball of the foot, ball of the foot-toe.
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Create a bone directly below the bottom bone of the spinal cord, parent it to that bone.(Make sure this new bone, after parenting, points up to the bone it got parented to!!!)  This is the final bone of the spine, it'll control the rotation of spinal cord in both direction.

After that, you need to create a root joint, which will control the whole skeleton.  It has to look like this:
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Connect the leg with a bone by selecting the spine, then leg and hitting “p”.

Same is done to connect the hand to the arm and the arm to the spine.  For the arm create an additional bone that will simulate the clavicle, parent the arm to it and then parent the clavicle to the spine.  
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In the end you should be able to click on the root and have the entire skeleton selected.  

Rule #3.  Once you’ve connected the left arm and leg to the spine, rename your bones.  It is very important.  The root should be ROOT, spine bones – something like spine1, spine 2, etc.  Same for the neck.  The arms must have a prefix “L_ “  in front of every bone (L_shoulder, L_pinkie_2, L_thumb_end).
Now you can mirror your bones.  Select the leg, go to Skeleton>Mirror Joint option box, make sure that you have Behavior on and in Replacement names for duplicated joints  set L_ to R_, click OK.  Your leg will get mirrored, and renamed to R_hip, R_heel, etc.  Do the same thing with an arm.  Don’t worry if your local rotation axes are looking in the opposite direction it should be like this.

Rule #4:  Once you’ve created and connected the skeleton, select all the bones (you can do it by going to hypergraph and selecting all the joint nodes) or selecting the root and then going to Edit>Select Hierarchy, and freeze transformations (Modify>Freeze Transformations).  That will set the rotational values of all the bones to be 0 in their current position.  What that means is that you can mess up the positioning of the bones completely, and then set their rotations back to zero and you’ll get your original pose.  FREEZE TRANSFORMATIONS!


IK HANDLES AND CONTROL CURVES

The IK will enable you to set up a number of movements for your arms and legs.  No IKs for the spine and hands.  

Choose IK handle from under the Skeleton Tab and click on the shoulder and then on the joint in the center of the forearm.  The reason for that will be apparent in a second.[image: image9.jpg]s

RN
4<




Now go to the Hypergraph and find a node called Effector, which, when selected will light up the end of the IK in the viewport.  Hit Insert, then hold down V and then left-click-drag the Effector to the next bone, which defines the wrist.  Hit Insert again.  Now your IK will drive the entire arm, but this cumbersome procedure will let me set up a rotation of the arm independently from the IK later on.
Create some sort of a shape (box, circle, anything), move it to be over your IK, freeze transformations on it and parent the IK to it.  This is called a control curve or control object, enabling you to select your IKs easier.  Now create a locator, put it behind the character, freeze transformations, select a locator, then the IK, go to Constrain>Pole Vector.  You should see a line going from the locator to the shoulder.  This will enable you to rotate the elbow up and down, something that the IK wouldn’t let you do.[image: image10.jpg]



Create another IK for the legs, connecting the hip to the ankle with IK#1, ankle to the ball of the foot with IK#2 and ball of the foot to the toe with IK#3.  Select them, then select a foot control curve, parent IKs to the foot control curve.
Create another pole vector constraint on the leg, it’ll control the rotation of the knee.
FINGERS

Fingers use a different technique of animation.  Select a selection curve for the arm, go to Modify>Add attribute, call it Index_curl, set minimum to -90, maximum to 90, default to 0, click OK.

Now you are going to connect the attribute to the rotation of the bones on the index finger.

Go to windows>general editors>connection editor.  Make sure the selection curve on which you created Index_curl is selected, say “Reload Left”.  You’ll see all the components of the selection curve loaded into the left part of the connection editor.  Go all the way down until you find Index_curl.  Select it.  Then click on the first bone of your index finger (closest to the palm) and say “Reload Right”.  Go to the rotation options for the finger, expand it and choose the rotation axis you need.  Click on it.  You’ll see that the font of the Index_curl and Rotate Z (or X or Y) have changed to Italic.  It means the connection has been made.  Now try to change the values for the Index_curl in the channel list on the right-hand side of Maya interface.
You’ll see the finger moving up and down.  Now you need to do the same thing for two other joints of the index finger.  Connection Editor, selection curve is loaded on the left with Index_curl attribute selected. Select the next joint on the index finger, click “Reload right”.  Navigate to the rotate Z (or X or Y) and click on it. Repeat the procedure for the last digit.  Now the finger should bend properly if you change settings of the Index_curl attribute.  Create attributes for all the other fingers and repeat the same procedure for each of the fingers.
FOOT ROLL
Foot roll is a bit too technical, so I’ll just give you a quick breakdown of it.  By this point you should have all three IKs on the leg parented to a leg control curve.  The bones should also be renamed by this point.  In the hypergraph select all three IKs for the leg and group them (Ctrl+G).  Rename the group Heel_rotation. Go to the viewport, make sure that the Heel_rotation is selected, hit Insert.  It’ll give you access to the pivot point of the group, which you need to move to the heel.  To make the move clean, hold “v” and left-click-drag, which will snap the pivot point to the heel bone.  Hit Insert again.  With the Heel_rotation selected in the Hypergraph, hit Ctrl+G again.  Call the new group Toe_rotation.  Use the technique mentioned above to snap the pivot point of that group to the toe bone (the end of the leg).  Finally, select the ankle IK and group it on its own.  Call this group Ball_rotate.  Position its pivot point on the ball of the foot.
Now go to Animate>Set Driven Keys option box.  It looks just like the connection editor, with a different orientation (instead of left and right we have up and down).  Create an attribute on the foot control curve and call it Foot roll.  Set the minimum of the attribute to -5, maximum to 10 and default to 0.  With the foot control curve selected in the set driven key box select “Load driver”.  You’ll see the attributes for the foot control curve load into the right hand side of the top part of the window.  Select the foot roll attribute in that window.  In the hypegraph shift-select all three groups we’ve just created and hit “Load driven”.  All three groups get loaded into the bottom part of the screen.  Making sure that all three groups are highlighted in the “Set driven Key” window, click “Key” at the bottom of it. You have now set up the relationship between the position 0 of the foot roll attribute and the position of all three groups.  Now set the foot roll to -5.  The go to the bottom window of “Set driven key” and select only the heel group.  Rotate it a little bit up, so that the heel is on the ground and the toe points up.  Hit “Key” again.  Set the foot roll to 5.  Then select the ball attribute and rotate it slightly so that the toe is still on the ground and the heel is raised up.  This sort of motion is very common during the walk on the back leg, the one you’re about to take your weight of.  Hit Key again.  Finally, go to foot roll 10, this time select only the Toe group and rotate it so that only the very end of the toe touches the ground.  Hit Key one more time.   Now, if all goes well when you scrub through values on the foot roll attribute you should have a nice rolling motion that starts with the heel on the ground with everything else in the air and ends with the toe on the ground and everything else in the air.  That should help you greatly when you try to simulate the walk of the character.
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If you have any questions about anything mentioned above, don’t hesitate to send me an e-mail at:

lukich@gmail.com

