
CAREERS THROUGH MATHS: VISUAL EFFECTS ARTIST

JOB DESCRIPTION

A Visual Effects (VFX) Artist is a creative and technical professional responsible for

integrating  computer-generated  imagery  (CGI)  with  live-action  footage  to  create

believable  environments,  creatures,  and  phenomena  that  would  be  impossible,

expensive, or dangerous to film. On a daily basis, a VFX Artist in a UK studio like

Framestore,  DNEG,  or  MPC  might  be  tasked  with  creating  photorealistic  digital

doubles of actors, simulating a large-scale explosion in central London for a film like

1917, or crafting magical effects for a major series such as Doctor Who. The work is

highly collaborative, involving close work with VFX supervisors, CG leads, and other

artists across disciplines like animation and lighting.

The work environment is typically a fast-paced studio setting, often following project-

based  schedules  that  can  involve  periods  of  intense  work,  or  'crunch',  to  meet

deadlines for major film or television releases.  Key duties vary by specialism but

generally include: modelling 3D assets from concept art, texturing surfaces to look

realistic,  rigging characters for animation, creating dynamic simulations (e.g.,  fire,

water,  cloth),  and  compositing  all  elements  seamlessly  into  the  final  shot.  This

process  is  iterative,  requiring  artists  to  respond  to  feedback  and  make  precise

adjustments to achieve the director's vision.

Mathematics is central to every aspect of this role. It is the invisible framework upon

which all  digital  reality  is  built.  From the geometric  calculations  that  define a  3D

model's  shape  to  the  complex  algorithms  that  govern  how  light  interacts  with  a

surface or how a crowd of digital characters moves, VFX is an applied mathematical



discipline.  A  strong  grasp  of  mathematical  principles  is  not  just  beneficial  but

essential  for  solving the complex problems inherent  in creating believable digital

imagery,  optimising  workflows,  and  innovating  new  techniques  within  the  highly

competitive UK VFX industry.

HOW MATHEMATICS IS USED

Linear Algebra: This is the cornerstone of all 3D graphics. Vectors are used to define

points in 3D space, while matrices are fundamental for transformations such as moving

(translation), rotating, and scaling 3D objects. For example, when a VFX artist at ILM

London animates a creature running through the Scottish Highlands in  The Batman*,

matrices calculate its changing position and rotation for every frame. Similarly, the

entire  virtual  camera  system—its  position,  orientation,  and  lens  properties—is

defined  and  manipulated  using  linear  algebra,  allowing  artists  to  match  the

movement of a physical camera used on set.

Calculus  (Differential  and  Integral): Calculus  is  crucial  for  simulating  natural

phenomena and creating smooth, realistic motion. Differential calculus, which deals with

rates  of  change,  is  used to  calculate  velocity  and acceleration,  making an  animated

character's movement appear physically plausible. Integral calculus is used in rendering

to calculate the total light arriving at a point on a surface by summing (integrating) light

contributions  from  all  possible  directions—a  process  essential  for  achieving

photorealistic lighting and global illumination, as seen in the work of UK studios like

DNEG on Oscar-winning films such as Dune*.

Trigonometry: This branch of mathematics is used extensively for calculations

involving angles and rotations.  When rigging a  character—creating its  digital

skeleton—an artist uses trigonometric functions to define the rotational limits of

joints, such as elbows and knees, ensuring they bend realistically. It is also vital

for camera mapping, where artists calculate the angles and field of view of a live-

action camera to perfectly match a 3D virtual camera, allowing CGI elements to

be composited into the scene with correct perspective.

Geometry: Both Euclidean and parametric geometry are fundamental. Polygonal

geometry  forms  the  basis  of  all  3D  models,  from  simple  props  to  complex

characters. Artists must understand how to manipulate vertices, edges, and faces

to create efficient and detailed models. For more organic shapes, NURBS (Non-

Uniform Rational B-Splines) and subdivision surfaces use parametric equations to
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define  smooth,  curved  surfaces,  such  as  the  body  of  a  car  or  a  fantastical

creature.

Statistical  and Analytical  Methods: VFX pipelines  generate  vast  amounts  of

data. Artists use analytical skills to profile render times; for instance, identifying

that a complex shader is causing a render to take 10 hours per frame instead of

two,  and  then  mathematically  optimising  it.  Procedural  generation,  a  key

technique used at UK studios like Escape Technology, relies on algorithms and

noise functions (like Perlin noise) to create natural-looking textures, landscapes,

or crowds in a efficient, controllable way, which is essentially a form of applied

statistics to mimic natural variation.

KEY SKILLS & TOOLS

Skill/Tool Application

Houdini

Houdini is a node-based procedural tool used for complex

simulations. Artists use mathematical expressions to drive

dynamics, such as defining the viscosity of a fluid or the turbulence

of smoke. For a project like the flooding of London in a major

production, an artist would use Houdini to solve the Navier-Stokes

equations for fluid dynamics in a controlled, artistic manner.

Python

Python is the primary scripting language used for automation and

tool creation within VFX software like Maya, Nuke, and Houdini. An

artist might write a Python script to automate the tedious

mathematical process of placing hundreds of trees on a terrain

based on slope angle and altitude, saving days of manual work.

Nuke

Nuke is a compositing tool where artists mathematically combine

multiple image layers. This involves using colour space

transformations, keying algorithms (to separate foreground from

background), and applying geometric transformations with sub-

pixel accuracy to seamlessly integrate CGI.

Maya/3Ds Max

These are core 3D modelling and animation packages. Every

action, from moving a vertex to setting up an inverse kinematics rig

for a character's leg, is a mathematical operation. Artists constantly
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use the graph editor to refine animation curves, which are

mathematical functions controlling an object's movement over time.

RenderMan/

Arnold

These are photorealistic rendering engines. Artists set up shaders,

which are mathematical models that describe how a surface

interacts with light (using principles from BRDF - Bidirectional

Reflectance Distribution Function). They analyse render statistics to

optimise scenes for computational efficiency.

Shotgun/ftrack

These are production tracking tools. While not directly used for

creation, they are vital for project management. Artists use them to

log time, track iterations, and analyse data on shot progress,

requiring basic statistical understanding to manage their workload

and meet deadlines.

Communication &

Documentation

Artists must clearly document their technical setups and present

their work in dailies sessions. This involves explaining complex

mathematical or technical challenges, such as why a particular

simulation approach was chosen, to supervisors and colleagues in a

clear, concise manner.

Typical Pathway: The most  common route is  through a university degree, with a

strong preference for specialised courses accredited by ScreenSkills, such as those

offered by Bournemouth University, the National Film and Television School (NFTS),

or  Escape  Studios.  While  a  foundation  in  art  is  important,  A-levels  (or  Scottish

Highers) in Mathematics, Further Mathematics, Physics, and Computing are highly

advantageous for developing the necessary technical mindset. Entry-level positions

include Junior VFX Artist or Runner, often secured through a standout showreel and

networking at UK events like the VIEW conference in London or Bristol's Encounters

Film Festival. Career progression leads to mid-level and senior artist roles, then to

technical or supervisory positions like CG Supervisor or VFX Supervisor. Continuous

professional  development  is  essential,  often  through  short  courses  offered  by

organisations like Escape Technology or online platforms.

Industry  Demand: The  UK  VFX  sector  is  a  global  leader,  with  hubs  in  London,

Manchester, Bristol, and Cardiff. According to the British Film Institute (BFI), the UK

VFX industry contributed over £1 billion to the economy in a recent year. Demand for

skilled artists remains high, driven by the influx of major international film and high-

end television  productions  attracted by the  UK's  Creative  Sector  Tax  Reliefs.  The

growth of streaming services and virtual production techniques further fuels the need

for artists with strong mathematical and problem-solving skills.

Real-World Impact: VFX Artists are at the heart of the UK's world-leading creative



industries, contributing significantly to the economy and cultural output. Their work

on blockbuster films like the Harry Potter series, 1917, and many Marvel productions

is recognised globally, with UK studios frequently winning Academy Awards for Best

Visual  Effects.  Beyond  entertainment,  the  mathematical  and  technical  expertise

developed  in  VFX  is  increasingly  applied  in  adjacent  fields  in  the  UK,  such  as

medical  visualisation,  architectural  simulation,  and  the  development  of  the

metaverse, demonstrating the broad value of these skills.
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