
Introduction to Rigging

Rigging is the process of creating a skeletal structure (bones, joints, controllers) that drives the

deformation of a 3D model, allowing it to move realistically. It is a foundational skill for character

animation, mechanical animation, and any project that requires articulated motion.

1. Core Concepts

Term Definition Typical Use

Skeleton
Hierarchical set of bones/joints that define

the model’s internal structure.

Provides the basic “bones” for

deformation.

Joint
Pivot point that connects two bones; stores

rotation, translation, and scale.

Controls articulation (e.g., elbow,

knee).

Bone
Visual representation of a joint chain; may

have length, orientation, and visual aids.

Drives mesh deformation via

skinning.

Skinning /

Weighting

Assigning vertex influence values to one or

more bones.

Determines how the mesh

follows bone movement.

Controller

Custom object (NURBS curve, shape, null)

that animators manipulate instead of raw

joints.

Simplifies animation workflow

and adds UI controls.

Constraints
Rules that force one object’s transform to

follow another’s (e.g., Parent, Orient, Aim).

Automates complex relationships

(e.g., foot planting).

IK (Inverse

Kinematics)

Solves joint rotations automatically to reach

a target position.

Used for limbs, tails, spines

where end?effector positioning is

primary.

FK (Forward

Kinematics)
Rotates joints sequentially from root to tip.

Gives precise manual control,

useful for swinging motions.

Blend/Hybrid
Mixing IK and FK (often via a slider) to

switch or blend between the two.

Gives animators flexibility without

rebuilding rigs.

Deformer

Non?linear modifier (e.g., BlendShape,

Lattice, Squash & Stretch) that adds extra

shape control.

Enhances facial expressions,

muscle bulges, etc.
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2. Rigging Workflow Overview

1. Model Preparation

Clean topology (quads, edge loops around joints).

Ensure uniform scale and proper pivot placement.

2. Skeleton Creation

Place joints at anatomical pivot points.

Align joint orientation (X?axis usually points down the bone).

3. Skinning / Weight Painting

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

Paint vertex weights for smooth deformation.

4. Controller Setup

Build NURBS curves or shape objects for each major joint/segment.

Parent controllers to appropriate hierarchy (usually root ? spine ? arms/legs).

5. Constraints & IK/FK Systems

Add IK handles for limbs, pole vectors for elbow/knee direction.

Set up FK chains and create a blend attribute (0 = FK, 1 = IK).

6. Deformer Integration

Add BlendShapes for facial rigs or muscle bulge.

Use Lattice or Cluster deformations for secondary motion.

7. Testing & Refinement

Perform range?of?motion tests (walk cycles, extreme poses).

Adjust weight maps, tweak controller limits, and lock/unlock attributes as needed.

8. Export / Integration

Export the rig (FBX, Alembic) or reference it in the animation scene.
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3. Practical Tips
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