
Advanced Rigging Techniques – Study Notes

1. Overview

Rigging is the process of creating a controllable skeleton (bones, joints, constraints) that drives a

3D model’s deformation. Advanced rigging goes beyond basic bone hierarchies to provide

animators with intuitive, flexible, and performance?friendly control systems.

2. Core Concepts

Concept Purpose Typical Tools / Nodes

Hierarchical Bone

Structure

Organize joints for logical

deformation flow.

Joint hierarchy, parent?child

relationships.

Control Curves / Shapes
Provide visual handles for

animators.

NURBS curves, custom shapes,

color?coding.

Constraints
Link attributes of one object to

another.

Parent, point, orient, aim, pole?

vector, matrix constraints.

Driven Keys / Set?Driven

Relationships

Automate complex motions

(e.g., finger curl).

Set?Driven Key, expression nodes,

utility nodes.

Deformers
Add secondary deformation

(muscle, skin slide).

Blend shapes, lattice, squash?

stretch, muscle systems.

Skinning / Weight Painting
Bind mesh to skeleton with

smooth influence.

Linear skinning, dual?quaternion,

weight maps.

Automation Scripts Speed up repetitive rig tasks. Python/MEL scripts, rigging plugins.

3. Advanced Techniques

3.1. Dual?Quaternion Skinning

Why: Reduces volume loss and candy?wrapper artifacts on rotating joints.

How:
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1. Enable dual?quat in the skinCluster (e.g., skinCluster -dq).

2. Keep joint orientation clean (zeroed out rotations).

3. Use corrective blend shapes for any remaining pinching.

3.2. IK/FK Switching with Snap

Goal: Seamlessly switch between Inverse Kinematics (IK) and Forward Kinematics (FK)

without popping.

Steps:

1. Create duplicate joint chains: IK chain and FK chain.

2. Add a switch attribute (0 = FK, 1 = IK).

3. Use blendWeighted or reverse nodes to drive the final bind joint’s rotation/translation

from the two chains.

4. Add snap utilities (e.g., matchTransform) that copy IK handles to FK controls (or

vice?versa) when the switch changes.

3.3. Pole Vector Automation

Problem: Pole vector moves when the limb stretches, causing flipping.

Solution:

Create a pole vector locator that follows the elbow/knee direction using a vector

math node (e.g., vectorProduct + normalize).

Connect the locator’s position to the IK pole vector constraint.

3.4. Stretchy Limbs with Volume Preservation

1. Measure the distance between the start and end joints using a distanceDimension node.

2. Compute a scale factor: currentDist / restDist.

3. Apply the factor to the joint chain’s scaleX (or the axis of the limb).

4. Preserve volume: Inverse?scale the other axes (scaleY, scaleZ) with a multiplyDivide

node (e.g., 1 / sqrt(scaleX)).

3.5. Dynamic Muscle / Fat Simulation

Approach: Use soft body or
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