
Introduction to Rigging

Rigging is the process of creating a skeletal structure (the “rig”) for a 3D model so that it can be

animated. It is a foundational skill for character animation, game development, visual effects, and

any project that requires moving objects realistically.

1. Core Concepts

Concept Definition Why It Matters

Skeleton
A hierarchy of bones (joints) that define how

a model deforms.

Controls the overall movement

of the mesh.

Joint / Bone
Individual elements of the skeleton; each has

position, orientation, and length.

Determines pivot points for

rotation and translation.

Skinning /

Weight Painting

Assigning vertex influence values to one or

more bones.

Dictates how the mesh deforms

when bones move.

IK (Inverse

Kinematics)

Solver that calculates joint rotations to

achieve a target position (e.g., hand reaching

a point).

Makes posing and animation of

limbs faster and more natural.

FK (Forward

Kinematics)

Directly rotates joints in a hierarchical order

(root ? child ? …).

Provides precise control for

arcs, swings, and loops.

Constraints
Rules that limit or copy the behavior of one

object to another (e.g., “Copy Rotation”).

Automates complex motions

and maintains relationships.

Controllers

Custom-shaped objects (often NURBS

curves or nulls) that drive bone

transformations.

Gives animators an intuitive UI

for posing.

2. Rigging Workflow Overview

1. Model Preparation

Clean topology (quads, even edge flow).

Ensure proper scale and orientation.
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2. Skeleton Creation

Place joints at anatomical pivot points (e.g., hips, knees, elbows).

Build a clean hierarchy (root ? spine ? limbs).

3. Binding (Skinning)

Bind mesh to skeleton (smooth bind, rigid bind, or dual?quaternion).

Paint vertex weights to refine deformation.

4. Control System

Add control curves/nulls for each major joint.

Use constraints, driven keys, or custom attributes to connect controls to bones.

5. IK/FK Switching

Set up parallel IK and FK chains.

Create a switch attribute that blends between the two.

6. Testing & Refinement

Pose the rig through extreme motions (squash/stretch, extreme bends).

Fix popping, collapsing, or unwanted stretching.

7. Export / Integration

Freeze transformations, clean up unused nodes.

Export in the required format (FBX, Alembic, etc.).

3. Detailed Topics

3.1 Joint Placement & Hierarchy

Root Joint – Usually at the pelvis or world origin; drives the whole character.

Spine Chain – Multiple joints for smooth bending; add “spine controls” for easy arching.

Limbs – Follow anatomical order: shoulder ? elbow ? wrist ? hand (or hip ? knee ? ankle ?

foot).
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Finger/Toe Chains – Short, high?density joints for detailed articulation.

Best Practices

Keep joint orientation consistent (e.g., X?axis points down the bone).

Use “joint orient” tools to align automatically.

Avoid zero?length bones; give each joint a small length for clear visualization.

3.2 Skinning Techniques

| Method | Description |
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