
CAREERS THROUGH MATHS: ART RESTORER

HOW MATHEMATICS IS USED

Geometry  and  Trigonometry: This  is  fundamental  for  understanding  form,

structure, and spatial relationships. Restorers use it  to reconstruct objects from

fragments by matching broken edges and calculating angles of  breakage. For

example, when reassembling a medieval stained-glass window for a cathedral

like  York  Minster,  resturers  must  calculate  the  precise  curvature  and  leading

required to fit the panel back into its stone framework. They also use principles of

symmetry and proportion to inpaint (retouch) lost areas of a geometric pattern on

an Islamic ceramic tile, ensuring the new work aligns perfectly with the historic

design.

Chemistry and Algebra: The preparation of conservation materials relies heavily

on algebraic calculations for concentration and dilution. A restorer must accurately

mix  adhesives,  consolidants,  and  cleaning  solutions  to  specific  percentages.  For

instance, creating a 5% solution of Paraloid B-72 adhesive in acetone requires using

the formula C1V1 = C2V2* to dilute a stock solution. Furthermore, understanding

pH  levels  is  crucial  when  treating  acidic  paper  in  archives  or  developing

aqueous  cleaning  systems  for  sensitive  surfaces,  such  as  cleaning  a  soot-

damaged oil painting from a historic house fire.
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Physics  and  Calculus  (Principles): While  not  always  performing  complex

calculus,  restorers  must  understand  its  principles,  particularly  relating  to

mechanics,  force,  and material  stress.  When designing a  support  for  a  large,

heavy canvas, they calculate the tension and distribution of weight to prevent

further tearing. For a warped wooden panel painting from the National Gallery's

collection, they might model the stress forces over time to design a cradle that

allows for natural movement without causing cracks, applying concepts of rate of

change and material fatigue.

Statistical and Analytical Methods: Data analysis is key to interpreting scientific

results.  Restorers  use  statistical  methods  to  process  data  from  analytical

techniques  like  X-ray  fluorescence  (XRF)  or  Fourier-transform  infrared

spectroscopy (FTIR). For example, when analysing a portrait suspected to be by

Gainsborough,  they  might  take  multiple  pigment  readings  across  the  canvas.

Using  statistical  analysis,  they  can  determine  if  the  elemental  composition  is

consistent  with  18th-century  materials  or  if  there  are  modern  anomalies,

providing  objective  evidence  for  authentication  and  informing  the  treatment

approach.

Photogrammetry and 3D Modelling: Modern conservation increasingly uses

digital tools rooted in mathematics. Photogrammetry involves taking hundreds of

overlapping  photographs  of  an  object  and  using  software  to  calculate  spatial

data, creating a precise 3D model. A restorer at Historic England might use this to

digitally document the erosion on a stone sculpture before and after treatment,

allowing for quantitative measurement of material loss. Similarly, 3D modelling

software is used to virtually test restoration options or to 3D print missing parts of

an object with exact mathematical precision.

KEY SKILLS & TOOLS

Skill/Tool Application

Digital Microscopy

& Imaging

Software

Used to examine surface topography at a microscopic level.

Mathematical applications include measuring the size of pigment

particles, calculating the width of a paint crack, or using software's
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measurement tools to quantify the area of paint loss before and after

treatment, providing objective data for condition reports.

Multispectral

Imaging Systems

These systems (e.g., infrared reflectography) capture images at

specific wavelengths of light. The analysis is mathematical, as

resturers interpret different layers based on how materials absorb

and reflect light, helping to reveal underdrawings on a painting by

Turner or identify later overpaints.

Scientific Data

Analysis Software

Software like Origin or even advanced Excel is used to process

data from instruments like XRF and FTIR. This involves creating

calibration curves, performing statistical analysis on spectral data,

and modelling chemical interactions to identify unknown materials

found on artworks in UK collections.

CAD (Computer-

Aided Design)

Software

Used for designing custom mounts, supports, and storage

solutions. Restorers apply geometric and trigonometric principles

to create precise technical drawings for a bespoke frame for a

fragile watercolour or a structural support for a complex

archaeological object from the Museum of London.

Environmental

Monitoring

Equipment

Data loggers continuously record temperature and relative

humidity (RH). Restorers use statistical analysis to interpret this

data, calculating averages, deviations, and rates of change to

ensure the environment in a gallery at the Victoria and Albert

Museum remains within the safe parameters for the preservation of

organic materials.

Technical Report

Writing

The ability to communicate complex mathematical and scientific

findings is crucial. Restorers must present quantitative data,

analyses, and condition scores in clear reports for curators, clients,

and funding bodies like the Heritage Lottery Fund, justifying

treatment proposals with objective evidence.

Material Testing &

Quality Control

This involves mathematically rigorous methodologies for testing

the properties of conservation materials (e.g., tensile strength of an

adhesive, lightfastness of a pigment). This ensures any material

added to a culturally significant object meets strict performance

and longevity standards.

Typical  Pathway: The  primary  route  into  art  restoration  in  the  UK  is  through  a

specialised  postgraduate  degree,  typically  an  MA  or  MSc  in  Conservation,



accredited  by  the  Institute  of  Conservation  (ICON).  To  access  these  highly

competitive courses, candidates usually need a strong undergraduate degree (2:1 or

above) in a relevant subject such as Fine Art, Art History, Chemistry, or Archaeology.

Crucially,  applicants  must  demonstrate  substantial  hands-on  experience,  often

gained through voluntary work or internships at museums like the British Museum or

National  Trust  properties.  Prior  to  university,  A-levels  (or  equivalent)  in  Science

(especially  Chemistry),  Mathematics,  and  Art/Art  History  provide  an  excellent

foundation. Career progression starts with a junior conservator role, advancing to a

senior  conservator,  and  potentially  to  a  managerial  position  such  as  Head  of

Conservation.  Gaining  accreditation  from  ICON  (Accredited  Conservator-Restorer

(ACR)) is a key milestone for career advancement and professional recognition.

Industry Demand: The UK heritage sector is a significant part of the economy, with

demand for skilled conservators remaining steady. Key employers include national

museums, regional galleries, local authority archives, and private auction houses like

Sotheby's and Christie's. Demand is driven by the ongoing need to preserve the UK's

vast  national  collections,  the  increased  focus  on  preventive  conservation,  and

projects funded by the National Lottery Heritage Fund. While the number of roles is

not  vast,  there  is  a  consistent  need  for  highly  qualified  individuals  with  strong

scientific and analytical skills to work on high-profile projects.

Real-World Impact: Art Restorers play a vital role in safeguarding the UK's cultural

identity  and  economic  prosperity.  Their  work  ensures  that  masterpieces  in  the

National  Gallery  remain  accessible  to  the  public,  that  historic  documents  in  The

National  Archives  are  preserved  for  research,  and  that  the  collections  of  local

museums  continue  to  tell  regional  stories.  Significant  projects,  such  as  the

conservation of the Portland Vase at the British Museum or the ongoing restoration of

paintings  damaged  in  the  2019  fire  at  Clandon  Park,  demonstrate  the  critical

application of their skills. By preserving cultural heritage, they directly support the

UK's tourism industry and ensure that the nation's history is physically present for

future generations to study and enjoy.
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