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ABSTRACT

METHODOL @&EEWELOPMENMR GEOMETRI C
DOCUMENTATI ON AND DEFODRMACTI ON | N
PAI NTI N&ISNG HI GH PRECI S| ON METHOD

This dissertation focuses on the st
that combines the fields of geodesy
technical examination requirements f
cul tur al heritagtehiasssméshodSopleocgiyf i ca
geometric documentation of paintings
over different epochs.

The motivation was the combination
safeguarding cultural heritage and
i ntegration of geodesy and precisiol
photogrammetric data are predominant

The originality of the dissertation

AThe precision measurements and geod
the gedonmeumerct ati on of paintings.

AThe use of advanced measuring syste
ar ms and | aser trackers (whi ch arl
applications) and now are used for

such as paintings.

AThe aulittier i a anal yses for t he sel
equi pment and documentation met hod.
AThe geodetic deformation model s wh

detecting and predicting position c

AThe statistical anal ysi s whi ch I S
regarding the existence or not of d
AThe geodetic networks that are util
scanning of a | arge overlap bet ween
A A f | edxoichuneent ati ofifomephodoi agy, wh i
"mov'edgpred f draunaerd ous environments.

A A documentation methodol ogy {for pai
di mensi onal information in real tin
such as photogrammetry.

A The methodol ogy that i's developed
brushstrokes in artwor.ks that have
AThewn ways of depicting deformati ons

[X X X V]I |



AThe recoding moégarldi ntgh et hset aigrepsl e me |
propmseeldodol ogy.

The dissertation 1 s divided into tIl
chapters.

First Part

This part consi iBt)s anfd saiddr el s @tse rtsh

review and detail ed réSpercdifnmngalolfy, r
di ssertation I S based on combining
examination for the preservation and
with the field of precision measur e
geodesy. Ed®Pah tc ODaet arel vfes I nto a spe
compl eteness.

| n ftihrest ,c hahpet ewal ue of cul tur al h e
encompasses are described, with par
preservation and restoration. The b
i mportance of the conservatdor avhid @l e
t he t er ms Il nvasi ve conservation, re
conservation and maintenance, are cl
given to the documentation of conse
i ncl udhey aintd iws the most <critical tool

I n $bdeond ,chalplt edi agnostic met hods
examination of paintings are recorde
essenti-cad dtyr urcdan ve met hods used t o
document the damages and alteration:
i ncldade ng processes.

More specifically, Il maging and chem
study spectroscopic data to identify
of the artwork. Additionally, measur e
phot ogrammetri c dtartiac tfoe ad xutrreasc ta ngle oc
di mensi onal model s of the paintings.

| n tthhier d ,c htalpd edconcept of positional
analysis is described, as defined wi!t
emphasis on models for detecting cha
model s as wdlflects modebsed adef carnnad tyizoe
detection algorithms currently appli

I n tderth ,chnaeptthbrds and processes
positional change of a point are int
requirements for predicting defor mat

[XXXV] | |



Théifth cedaptes and thoroughly ana

preci sion measur ement s. Af ter descr |
currently in use iIs presented in dei
coordmeas er e machi nes, | aser tracke
measuring arms are analyzed. For eact
measur ement met hodol ogi es, and error
the calibrations andurcdatee kand erqaili ir seldl
Finall yw,i xtm (wchampftermati on 1 s provi

selection of t he most suitabl e equi
di ssertat-¢moint erAi anuddadgi si on analysi s
equi pment presented in the fifth c¢cha,
reqguirements of conservators for a
documentation of paintings.

Based on the evaluation <criteri a, 1
measuring arm i s chosen for smaller
arm and a | aser tracker iI's selected

Additional l vy, I n t his chapter, t he
determining deformations in painting
and M3C2 found to deliver the best r

Second Part

Il n this part of the dissertation, W
and 10) , t he proposed met hodol ogy
def ormation determinati on, and predi
and document ed. Each sstdem cafi btelde | me td
its application to various paintings

Speci ficadMegnt h,ncdivdiget erst ep of t he n
geometric documentation of paintings

x Sel ection of the most suitabl e eqgu

painting and its preparation
x Geometric documentati on, or scanni
x Data processing for the point <cl ou
x And finally, edrieretnisan noafl tmhoed etlhr e e
To ensure accuracy and reliability
and calibrations must be carried out
the preparation stage. Thagsd harceh agpd ®
and concern both | aser trackers and

[X X X 1] X



n nihret h chtalpé emet hodol ogy for det el

I
def ormati ons I n paintings S prese
determination, the following steps a
x Alignment of moedpedcshsf,rom di fferent
x Statistical testing for the preset
x Def ormation calcul ati on,
x And, finally, vi suali zation of t he
For predisctriiers, dtaitrme and i nformati on

of each painting are required.
Finall yent h ,thtelpé eproposed met hodol

four different paintings. These i ncl
with variations in both their pi gme |
undergone. Each painting was subj ec
geometally documented at | east at tw

di fferences (deformations) between t

The experiments conducted are summa

Si ze :
[ Suppo(Crn . Pi gment Def or mat
1¢ Wo o d 35 x | con pain‘Scratchln
removal
o Al cebhaoslec Exposur e
2 Pap2e0gor 29 . 7 mar ker s humi di t
3 Canva 40 x Oi |l pai Col or re
4° Papbedr0 42 x Wat ercol Spraying
T hiPradr t
The final part of the dissertation
the overall conclusions and proposal
|t I s demonstrated that the propose
produce i mmediate and highl yem)c,cur at ¢
gener atdinmen hireral data for artworKks

conservation process.

| n d@lheevent h and ftihrealf i mhdd jmtgesr ar e s
several suggesti orseamre hmaoetfioru afturo
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Synopsis | Interim Test Deviations

Paint Az (deq) Ze (deg) D (mm) Tolerance (mm) Deviation (mm) In Tolerance
1 91 5965 0.100 0.031
2 47 92 2001 0.080 0.019
3 44 133 2000 0.080 0.019
2 -7 115 1159 0.052 0.014
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m Sphere Compensation mm Active Device Number / Probe E09-05-15-31256 / 6mm Ball Probe @

Overview

Step 1

Point the probe to Position #1.

Dlgitlze 11 points around the top of the sphere holding the handle
in the same direction and orientation.

Step 3
Point the probe to Position #1.
Step 4

Rotate the handle 90 degrees.

Step S
Digitize 11 points around the top of the sphere holding the handle
in the same direction and orientation.

Step 6
Point the probe to Position #2.

Step 7
Digitize 11 points around the front of the sphere holding the handle
in the same direction and orientation.

Step 8
Point the probe to Position #2. :
Step : i

tep 9
Rotate the handle 90 degrees.

Step 10
Digitize 11 points around the front of the sphere holding the handle
in the same direction and orientation.

Guidance ‘ | Use Known Master Sphere Diameter i Angular Adapter | [
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m Arm Compensation mm Active Device Number / Probe E09-05-15-31256 / 6mm Ball Probe @

Steps

Step 2
Move the elbow to one
button.

Step 3
Sweep the elbow to the

Step 4
Sweep the elbow back.

Step 1
Place the probe in the con

of the ends and press the green Front

ical socket.

opposite end.
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