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Liege, St. Martin’s Basilica
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‘ S Colourless and coloured glass
bl u e~ , painted with grisaille and

highlighted with silver stain
nm;muw 1%" i Y M‘ “ S
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Colourless glass painted with grisaille
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Repaired pieces of glass with mending leads




- L a0 SN W

. | Ty

oy -

B

‘e BB




Page 17

Virtual restoration of stained-glass windows

s
o
Q
=
-
o
>

LA CRISE EST CONJUREE

inter,
entre I'U.R.S.S. et les E.-U.| Promise | Les trois Partis de la Majorité

La
Terre

W
i
i
i
:
i
i
i
i
H

stifie une guerre

en ne ju

DECLARATION DE L' AMBASSADEUR RUSSE A _WASHINGTON
.

*N

doivent étre riglées,
et jo crois qu'elles le seront ™

sur

Jjour commun

N orage d
s'est abattu
gion liégeoise.

gl i
w%a

—: .T_

violence

une extréme

By se-

cultures et
de

hier soir sur la ré-
La gréle est tombé2
dans toute la vallée, provoquant ou-

région fruitiére

tre des inondations de rues et de

caves, des dégits aux

dans la

Me

La Lanterne, 4 Jul. 1946, p. 1

It mmz .z:

_Wg *“g i i

:.

.: i .:.w_.__w ma

gl

~_-:.... W
m
“—:?TM umm:ME

F |

.:-

ﬁésﬁ
__““n:*_ur_w_ _

mmz__. _J_ i

les gréves

Fin
v l

m___.._”m sl
i :_
mw:__ il rmzr

i

i
i

P
'“-l-

Sretations

LA SITUATION

que

en Terre Sainte?

Créera-t-on une Républ

:ifé

il

3: _J: :-

il _. (o]

_.E: i __m
:: 2

i _:_____= Izt |8 W,

¢ ..= a_

mﬁ_ : ~

»w .r .E it
_~_ 3_ m_.
wﬁ_m.a_m.s

::: ' ::

_m. ._. _ .
m — zm.: w :_
=_=u.~.n m _

y L.E _
il

Gt
i :

:___._“*_
_a_ %
_E ____ liih

:E%i

~_

4.soo tonnes de
bearre néo-
= uu.'uh.'. pour
— les Etats-Unis

*m
E_E:_




q
K o

_-wu-l-

e

'7 \g;..
T@IW
WA

L ﬁ“

o .;'..*.i?\.

i
Wll

A\N

.brh-f

S

I8
41

"
|

i BN )Je’ :

- : - “
ST VTR BN

-y e 3

S EEs, B PSS el et

- 4 r
3
p - “ i
- f
k) st B |
s . "* ' 1
5 ¢
o | !
R b
] e
> 4

e
I~
3
X —
" o

. o . y
|25 ool - 1o N g
: f ‘/ - S22 a 54.1_ 5 #Jf'i,gf \ ,," e P S 1
A R = F : R ==
N W A S Al 3 o
D D PO - - am - a——— -
2 =2 e <o R e =
3 3 :. R rrrrvorsn s k= - a
‘*“ ; yaild{ - /1 ..
o &
e -
: : A L —F
| \ g? 7 ;f/
- . J

@ :
: |
~
h ‘-_
.(f"
v A
=\
w1
LY
| 1N
e : | \
»









CORPUS VITREARUM







Virtual restoration of stained-glass windows Page 23

S ani NEE"EP Semewa .l NNEERE | 1NEEN]
l.E.I ._. ) ! ) | | | L& & ?:gij!l ':ﬁ -l‘
"NRaRE LRAN ~ . A £4
mrzsst B = ANEE

esg
RV L \N7=/p;

b - — - - & —
itk s ] §
NEWE %=

o |V e Fl (2 _dY

-'_- T 1
Vad EEm PR
e SRl
LAWY

/A
= v ﬂ'z‘ml
7

jiasery
B |
ﬁn

Record of damage to the four historic stained-glass windows in the transept (1998):
a. Virgin and Child, b. Alms of Saint Martin, c. Arnold de Bocholtz window, d. Conrard de Gavre window.
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A transdisciplinary project

With 14 students in computer science

(University of Mons, Belgium)
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3 main steps

Image registration Damage detection Inpainting (virtual restoration)
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Image registration: aligning images of the same section
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Color image converted to grayscale Original grayscale image Registered grayscale image
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Detect anchor points (ORB features)

_ Image registration

Estimate deformation
(homography)
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Damage mask extraction from manual annotation
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Damage mask detection from the data

1st method Iumlnance difference

Final damage mask

2nd method: white areas detection

Manual correction
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Reference-guided inpainting

el skip connection dl
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Convolutional UNet6 neural network
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Training without prior data:
self-supervised training

Original non-damaged image patch Random mask Result: artificially damaged image
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Self-supervised training

Neural network
UNet6
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A web-based user interface

ETAPE 2

CONFIGURATION & CHOIX DU MASQUE;,

Choisissez I'algorithme de restauration :
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Demonstration

BALaT picture a023618
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Demonstration

BALaT picture a023634
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Demonstration

BALaT picture a023611
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The importance of documentation and
open data

KIK-IRPA database BALaT, where the archive pictures are available
https://balat.kikirpa.be

Structured open data under a Creative Commons license
https://zenodo.org/records/17160139

Open-source code

https://qgitlab.com/nnadisic/virtual-restoration-of-stained-glass-windows

BALaT picture a023069


https://balat.kikirpa.be
https://zenodo.org/records/17160139
https://gitlab.com/nnadisic/virtual-restoration-of-stained-glass-windows
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Conclusion
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Conclusion

Beyond virtual restoration, this project has the potential
to support and prepare the restoration itself.
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Conclusion

Al-generated image
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Gracias. Bedankt. Merci.

Thank you.

Contact

Isabelle Lecocq
isabelle.lecocq@kikirpa.be

Nicolas Nadisic
nicolas.nadisic@ugent.be

Code and data
https://balatai.kikirpa.be
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