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ExaminationExamination ofof inscriptionsinscriptions on on easeleasel
paintingspaintings withwith OCTOCT

Ludmiła Tymińska-Widmer1, Magdalena Iwanicka1, Michalina 
Góra2, Bogumiła J. Rouba1, and Piotr Targowski2

Nicolaus Copernicus University, Toruń – Poland
1Institute  for the Study, Restoration and Conservation of Cultural Heritage

2Institute of Physics
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• Central wavelength: 845 nm, Δλ =50 nm

• Very low irradiation: 200 – 600 μW

• Axial (in-depth) resolution 9 μm

• Transversal resolution ~15 μm

• Acquisition rate: 30 μs/A-scan 

0.1 s / 2D image (cross-section)

3 -10 s / 3D (volume data)

FdOCT in Toruń – the propertiesFdOCTFdOCT inin ToruToruńń –– the the propertiesproperties
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Specific application of OCTSpecificSpecific applicationapplication ofof OCTOCT

- estimating the position of inscription in the
sequence of varnish and glaze layers

- improving readability of convex and
concave inscriptions hidden under a thick
layer of varnish or even overpainting

by analysis of volume data consisting of
pararel cross-sectional images recorded
by non-invasive and non-contact OCT 
scanning
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Region of inscriptionRegion Region ofof inscriptioninscription

Is the inscription
located directly
on the paint
layer?

Not necessarily...
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Original signature?OriginalOriginal signaturesignature??

VIS UV
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Obrazowanie 3D – położenie sygnaturyObrazowanie Obrazowanie 3D3D –– popołłoożżenie sygnaturyenie sygnatury

3D

leaves

signature

200 µm

200 µm
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Position of signature - alternative methodPositionPosition ofof signaturesignature -- alternativealternative methodmethod

0

0.2
m

m

Skannig step: 4 μm
Cohererence gate position: 

thickness (binned) 24μm

SignatureSignature betweenbetween
twotwo varnishvarnish layerslayers
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Position of signature - alternative methodPositionPosition ofof signaturesignature -- alternativealternative methodmethod

50÷90 μm

90÷160 μm

Appl. Phys. A 92, 1–9 (2008)
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Now – the real subjectNowNow –– thethe realreal subjectsubject

Painted in 1797

Declared to be Saint in 1867
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The position of inscription „St. Leonard”TheThe positionposition ofof inscriptioninscription „„St. LeonardSt. Leonard””

inscription

original paint layer
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Second inscription in the backgroundSecondSecond inscriptioninscription inin thethe backgroundbackground

Convex inscription covered
with overpainting
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Region of convex inscriptionRegion Region ofof convexconvex inscriptioninscription

overpainting

varnish paint layer
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Convex letter under overpaintingConvexConvex letterletter underunder overpaintingoverpainting

Photograph in strong
trespassing light

Gated OCT image
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Concave inscription – improving readabilityConcaveConcave inscriptioninscription –– improvingimproving readabilityreadability

Surface of paint layer recovered virtually
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Appl. Phys. A 92, 1–9 (2008)
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ConclusionsConclusionsConclusions

The OCT examination can be applied with success for:

- detrmining position of inscription in the sequence of
varnish and glazes layers

- reconstructing concave and convex details of
painting’s surface by virtual removal of varnish
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