-Nickelodeon CG Department-
Character BlendShapes Creation
Below you will find steps to help create blendshapes for assets.
-Right and left blendshapes should be done at the same time to ensure consistency.  This is easily accomplished by duplicating the geometry, so that you have two duplicate pieces of geometry on top of one another.  Then assign one of the pieces of geometry a –1 scale value in the X axis.  Then a lattice can be put on the necessary vertices and the blendshape modeled.
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- create facial controls to sculpt the blendshapes
The “On Face Controls”, for the main characters is a second approach to sculpting facial poses. This method combined with the blend shapes allows for nearly every imaginable facial expression to be sculpted. There are different on face controls that cover the entire face. The controls influence the following areas: left corner mouth, right corner mouth, middle upper lip, middle lower lip, nose, left cheek, right cheek, middle eyebrow, left outer/inner eyebrow, and right outer/inner eyebrow. The control curves control clusters that are weighted to each section of the face. The control curves and clusters are all named according to the naming convention that will be explained later. The on face controls allow for translating, rotating, and scaling of the face verts.
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All of the yellow controls create the on face controls for the character Tak

Each of the yellow control curves drives a cluster that is deforming the character’s skin. The naming of the control curves goes as follow:

1. CharacterName_LwrLipCtrl

2. CharacterName _UpprLipCtrl

3. CharacterName _LtMouthCtrl

4. CharacterName _RtMouthCtrl

5. CharacterName _LtCheekCtrl

6. CharacterName _RtCheekCtrl

7. CharacterName NoseCtrl

8. CharacterName _LtInnerBrowCtrl
9. CharacterName _LtOuterBrowCtrl

10. CharacterName _RtInnerBrowCtrl

11. CharacterName _RtOuterBrowCtrl

12. CharacterName _MidBrowCtrl

When applying the facial rig to new characters the naming convention must be similar except that the character’s name at the beginning would be different. After each control has been placed they all need to have freeze transformations performed as well as deleting their history. The controls are then grouped into two groups. All of the controls except the mid lower lip control are grouped together and named:

CharacterName_OnFaceCtrlGroup

This group is then parented to the last head joint of the character. The remaining ungrouped control curve (mid lower lip control) is then put into it’s own group named:

CharacterName_LowerLipCtrlGroup

This group is parented to the jaw joint.
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Above is a screen shot of the clusters that make up the on face controls. Each cluster has been circled in red.

The clusters that influence the face are all carefully weighted to the character’s skin. 
After all the controls and deformers have been created, they can be connected together. The translate, rotation, and scale attributes of the clusters are directly connected to the translate, rotate, and scale attributes of the control curve.
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                    Control Curve                                                      Cluster

After all the deformers have been connected to the control curves the input graph of the character must be arranged as shown below.
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The order of inputs should go: Skin Cluster ( Deformer Clusters ( Blend Shape Node

At this point the On Face rig should be completed. Below are some images of the on face control in action.


[image: image6.emf]
default


[image: image7.emf]                    
[image: image8.emf]
After completing the blendshape, the two pieces of geometry are duplicated and separated from each other.
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The -1 scale on the x axis of one shape is changed back to a positive value and you are then left with two blends, one for the right side and one for the left.
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-Blinks should use both the upper and lower eyelids which meet approximately 1/3 of the way up from the bottom of the eye. 
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Most blink blendshapes will also need an additional corrective blend shape to keep the eyelid from crashing through the eyeball geometry.  This is done in the Add option box under Edit BlendShape.  (As shown below)
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-Characters with long eyelashes may need to have the eyelashes moved out of the way of some of the brow down shapes.  This can either be done with a corrective blend or modeled as a part of the brow down shape.

-The tongue should not be affected by the mouth blend shapes.  Shapes that involve the tongue (ex. The L or T shapes, where the tongue needs to touch the top of the mouth) are accomplished by combining blends shapes and tongue rotation and translate values in the facial script. 

For example:          

                            Jeera_JawControl: RotateX= 7

                            B_P_Both_Ee: 1

                            TongueControl_two:  Trans. Y=.116, Rot. X=-43

                            TongueControl_four:  Trans. Y=.015

-Open mouth shapes such as A and Ah on most characters should be done with the jaw rotation after the jaw has been inserted into the rig and rough weighting on the jaw area is completed.  They should not be modeled open.  The final shapes are then accomplished in the facial scrip by combining jaw rotation values and blendshapes.  
· The character’s teeth will need to be sculpted into blendshapes to follow mouth expressions and phonemes.

Adding the blendshapes to the character:

Once the blends are all sculpted, they need to be added to the rig.

· The blend shapes are all added to the character in a single blend node, but then they are separated into specific groups. There are five specific groups that the blends are put into accordingly, they are: (mouth blends, nose blends, eyelid blends, eyebrow blends, and phoneme blends). The groups are specifically named and they have attributes added that control the envelope of each blend shape. The naming convention used in the groups and the naming of the blend shapes is extremely important for the facial animation script to work. Expression sheets will be provided for all characters that require blend shapes created.
-
In order for the facial animation GUI to work properly there must be groups made that the blend shape are organized into. The groups are given new attributes that are all named the same as the blend shapes that the group contains.
The file (FacialBlendGroups_NK_v01) contains template groups that can be used for this part of the facial rig. The file needs to be imported into the character’s scene, then the blend shapes can be put into their proper groups.
         -
If the naming convention isn’t exact, the facial script won’t work.

The next step is to add the blend shapes to the rig and create a blend shape node. Name the node (CharacterName_FaceShapes). Now all the blend shapes should be working on the base target.

The blend shape node attributes now need to be connected to the attributes created in the blend shape groups. Match the similar names with one another. Frequently test the connection by changing the value of the attribute in the blend shape group and seeing if it dials in the appropriate blend shape on the character.
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Above is an example of what connections need to be made

The blend shapes should be done at this point except for testing. After testing it may be noticed that some blend shapes may need to be fixed. Special attributes that are not listed above may be needed for certain characters as well.
An additional (CheeksSuckIn) blend shape is also required. This blend shape is activated by a set driven key when the jaw is opened
-
Eyes Wide Open Lattice

a. The eyes wide open blend shapes require a lattice around the eye geometry, so that the scale of the eyes grows with the intensity of the blend shape. A set driven key is created to drive the lattice the shrink and grow. Within the graph editor the pre and post infinity settings have been set to linear. This will allow the eye lattices to shrink and grow beyond the keyed minimum and maximum values

b. A separate lattice is created around each eye. It is important to apply the lattice to both the polygon eye geometry and the transparent nurb geometry for the cornea.
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The lattices around the eyes

c. Parent the lattice base and lattice shape to a head joint of the rig.

d. Create the set driven key to work when the (upper eyelid wide open Right and Left) is dialed in.
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The difference in eye scale before and after the blend shape is dialed in

The facial animation rigs are a combination of a facial GUI and on face controls. The Facial GUI is a custom interface created for Nickelodeon. It is similar to the appearance of the standard Maya blend shape window, but with many enhancements. With the new interface the animator has the ability to quickly block out dialogue, push the blend shapes past the default envelope of one, and search through the variety of shape sliders much quicker. The second method of animating the face on the characters is by manipulating their on face controls. There are different controls on the face of these characters that allow for even further expression posing. The control curves drive clusters that are placed in key performance areas of the face. The on face controls give the ability to translate, rotate, and scale the skin weighted to the deformer. All characters utilize a jaw joint that is placed in manually after the rig has been skinned.
-
Jaw Joint

a. Create the jaw joint for the character by first placing the pivoting joint towards the bottom of the ear. Next place the second joint just outside the chin
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    Placement of jaw joint

b. Create a control curve for the jaw joint and place it outside of the second joint. Snap the pivot point of the control curve directly to the pivot point of the jaw joint rotation
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       Control curve pivot

c. Parent the first jaw joint to a head joint. Freeze transformations on the control curve and delete history. Rename the curve to: (CharacterName_JawCtrl). 

d. Select the jaw control and then the first jaw joint, next orient constrain the jaw’s rotation to the control curve. The jaw should now rotate along with the control curve.

e. Group the jaw control curve, name the group: (CharacterName_JawCtrlGroup), and parent the group to the rig. On the jaw control curve lock and hide the  visibility attribute.
f. Ad the jaw joint to the character’s skin mesh by adding it as an influence object. Clean the skin weights around the jaw.

g. Using the blend shape (Character_CheekSuckIn), create a set driven key that activates the blend as the jaw rotates open. The blend shape, when activated, will create the appearance that the cheeks are getting narrow as the jaw opens.

    
[image: image18.emf]                                       
[image: image19.emf]
       With (CheekSuckin) blend                                                Without blend dialed in

h. The character’s teeth are just simply parented to the rig. The top teeth of the character are parented to one of the head joints, while the bottom teeth are parented to the jaw joint. 


[image: image20.emf]The image above demonstrates the placement and parenting of the teeth to the rig
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