CAREERS THROUGH MATHS: ANIMATOR

JOB DESCRIPTION

An Animator is a digital artist who creates the illusion of movement and life for a wide
array of media, including feature films, television series, video games, and
advertising. Their daily responsibilities are deeply technical and artistic, involving
the creation of characters, objects, and environments that move in a believable and
engaging way. A typical day might involve using specialised software to rig a
character's skeleton, defining how its joints bend and move, creating keyframes for a
complex action sequence, or simulating the realistic flow of cloth and hair. In the UK,
animators are employed by major studios like Aardman Animations (Bristol),
Framestore (London), and Rockstar North (Edinburgh), working on projects ranging
from the stop-motion charm of Wallace & Gromit to the blockbuster visual effects for
the Harry Potter franchise and the immersive worlds of games like Grand Theft Auto.
The work environment is typically collaborative and project-based, situated within a
studio setting. Animators work closely with directors, modellers, texture artists, and
lighting technicians to ensure their work integrates seamlessly into the final product.
They receive briefs and storyboards, and their key duties include developing
storyboards into animatics (moving storyboards), creating 2D or 3D models, and
painstakingly crafting animation sequences frame-by-frame. This requires not just an
artistic eye but also immense patience and precision to meet tight production
deadlines common in the UK's fast-paced media industries.

Mathematics is central to the animator's role, forming the hidden framework upon
which all digital artistry is built. Every movement, transformation, and effect is



governed by mathematical principles. From calculating the parabolic arc of a
jumping character to ensuring a 3D model deforms correctly when it moves,
animators constantly apply geometry, trigonometry, and algebra. The software they
use, such as Maya or Blender, is essentially a complex mathematical engine;
understanding the underlying maths allows an animator to work more efficiently,
solve technical problems creatively, and achieve a higher degree of realism and
control in their animations, which is a key selling point for UK studios competing on
the global stage.

HOW MATHEMATICS IS USED

* Geometry & Trigonometry: This is the foundation of all 3D animation. Animators
use vertices, edges, and faces (polygons) defined by coordinates in 3D space to
build models. Trigonometry is essential for calculating rotations, angles, and
trajectories. For example, when an animator at a UK studio like Blue Zoo in
London rigs a character's arm, they use trigonometric functions (sine, cosine) to
define the rotation limits of the elbow and shoulder joints, ensuring the arm
bends naturally. Similarly, to animate a character throwing a ball, they must
calculate the parabolic trajectory using quadratic equations to make the motion
look physically accurate.

Linear Algebra: This branch of mathematics is crucial for manipulating 3D
objects within a digital scene. Vectors are used to define direction and velocity,
while matrices are used for all transformations—translation (movement), rotation,
and scaling. When an animator moves a camera through a digital environment
created by a UK VFX house like DNEG for a film, they are using matrix
multiplication to change the camera's position and orientation in the world space.
Similarly, scaling a character up or down, or making a crowd of digital people
move in a scene, relies entirely on linear algebra operations.

Calculus: Animators use the principles of calculus, particularly derivatives, to
create smooth and believable motion. The concept of the derivative defines an
object's velocity (the first derivative of position) and acceleration (the second
derivative). By manipulating animation curves in a graph editor, an animator is
effectively fine-tuning these derivatives. For instance, to make a car animated for
a BBC natural history documentary slow down and stop realistically, the animator



would adjust the curve so the position graph flattens, representing deceleration
(negative acceleration).

Physics and Kinematics: To create realistic motion, animators must understand
and simulate physics. This involves Newton's laws of motion, gravity, friction, and
momentum. Inverse kinematics (IK) is a specific mathematical technique used in
character rigging; it allows an animator to position a character's hand, and the IK
system automatically calculates the required angles for the elbow and shoulder
joints. This is used extensively in video game development at UK studios like
Rocksteady Studios (makers of Batman: Arkham¥* series) to create fluid character
interactions with the environment.

* Statistical and Analytical Methods: Data analysis is key in modern animation,
particularly in performance capture and procedural animation. When an actor's
performance is captured using motion capture suits, the raw data (a point cloud
of markers) is processed and cleaned using statistical methods to filter out noise
and create a clean skeletal animation. Furthermore, for complex effects like
simulating a flock of birds for a project at MPC (Moving Picture Company) in
London, animators use algorithms that analyse and replicate group behaviours
based on mathematical models, ensuring each agent in the flock moves in a
statistically believable pattern relative to its neighbours.

KEY SKILLS & TOOLS

Skill/Tool ABpplication

The industry-standard 3D animation software in the UK. Animators use

its graph editor to manipulate Bézier curves, which are mathematical

Autodesk . . . » . .
functions defining an object's position, rotation, and scale over time.
Maya o
They use its rigging tools to create complex skeletal systems governed
by inverse kinematics (IK) and forward kinematics (FK) solvers.
A powerful procedural software used for complex visual effects (VFX).
UK VFX studios like Framestore use Houdini to create dynamic
o simulations of water, fire, and destruction. This involves writing
Houdini

expressions and using node-based workflows to define physical
properties (density, viscosity) and forces using mathematical
parameters.



A fundamental programming language for automating tasks and
developing custom tools within animation software. An animator might

:Z:;?ng write a Python script in Blender to automatically generate a field of
flowers with mathematically random variations in height and rotation,
saving hours of manual work.

Specialised equipment using cameras and sensors to record

Motion movement. The data captured is a set of 3D coordinates for each

Capture marker. Animators use mathematical filtering and solving algorithms to

Systems translate this raw point cloud data into a clean, usable skeletal
animation, a common practice at UK game studios like Playground
Games.

A core tool within animation software for visualising and manipulating
interpolation curves. Each curve is a function (e.g., a cubic Bézier

Graph Editor spline) representing a changing value. The animator's skill lies in

tweaking the tangents and control points of these curves to perfect the
timing and spacing of movement, which is the essence of animation.

The process of presenting work to directors and leads in daily review
sessions ("dailies"). Animators must clearly communicate their
Presentation & technical and artistic choices, often explaining how they used
Dailies mathematical principles (e.g., "I increased the drag coefficient here to
make the cloth settle more slowly") to achieve the desired creative
outcome.

Before final output, scenes are checked for mathematical errors like
intersecting geometry or incorrect scale. The rendering process itself

ualit
g . Yl & solves the "rendering equation" — a complex mathematical integral that
ontro
. calculates the colour of every pixel in the final image by simulating the
Rendering

physics of light transport, a computationally intensive task performed
by UK-based render farms.

Typical Pathway: The most common route is through higher education, with a
foundation in strong GCSEs (especially Maths, Art, and ICT) and A-levels (or a Level
3 Diploma in Creative Media) that demonstrate both creative and analytical aptitude.
Most professional animators hold an undergraduate degree (BA/BSc) in Animation,
Computer Animation, or Visual Effects from a UK institution such as Bournemouth
University, the National Film and Television School (NFTS), or University of the Arts
London. Entry-level positions include Junior Animator or Runner, where individuals
learn studio pipelines. Career progression leads to Mid-level Animator, Senior



Animator, and eventually Lead Animator or Animation Director. While not
mandatory, membership in organisations like BAFTA or the UK Screen Alliance
provides networking and professional development opportunities.

Industry Demand: The UK's creative industries are a major economic success story,
with the animation and VFX sectors experiencing significant growth. According to the
UK's ScreenSkills council, there is high demand for skilled animators, particularly
those with strong technical and problem-solving abilities. The expansion of streaming
services, the video game industry (the UK is one of the largest in the world), and the
country's leading position in high-end VFX for film continue to drive demand. The
ability to combine artistic talent with mathematical and technical proficiency is highly
sought after and commands a premium in the job market.

Real-World Impact: Animators in the UK contribute significantly to the nation's
cultural and economic landscape. They are central to the creation of globally
recognised content, from the beloved characters of Aardman Animations that
promote British culture worldwide, to the Oscar-winning visual effects work by
studios like Framestore and DNEG that pushes the boundaries of cinematic
storytelling. Their mathematical and technical expertise not only creates
entertainment but also drives innovation in other sectors, including medical
visualisation, architectural modelling, and simulation training, making them vital
contributors to the UK's technology and creative economy.
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