m

_ VE NETIA .
remwgorate [v] To give new I|fe energy or
strength to someone or somethlng to revitalize

Raimund Schnurer

Postdoctoral scientist

Swiss Federal Institute of
Technology in Lausanne

https://parametric-architecture.com/wp-content/uploads/2023/10/0ld-Map-of-Venice-1636.jpg

Reinvigorating
thematic
historical maps
- Insights into

the Parcels of
Venice project

PO Tl -y e Kok
I~y )

Bologna, 25.10.2024


https://parametric-architecture.com/wp-content/uploads/2023/10/Old-Map-of-Venice-1636.jpg

=PrL

B CartoHeritage 2024 - Reinvigorating thematic historical maps

The Parcels of Venice
project

= Time frame: 2019 — 2025

= funded by Swiss National A
Science Foundation Al

SUB_PARCELNU 1
MBER

OWNER ROELA Giammaria

PARCEL_NUMBER 8859

= Principal Investigators:
 Prof. Frédéric Kaplan
* Dr. Isabella di Lenardo
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Rinaldo Zoppis

Current state of the web application
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Parcels of Venice -

Datasets

Venezia Apprenticeships Cadasters of Commercial Toponomastica
romanica in Venice Venice guides Venezia
| | | | | >
| | | | | g
976 - 1408 1575 - 1772 1582 - 1808 1853 - 1947 1887
integrated

planned

w

Raimund Schnirer



=PrL

B CartoHeritage 2024 - Reinvigorating thematic historical maps

Wiadimiro Dorigo

= 1927 - 2006
= Politician, historian, professor

= Research about Venice in Late
antiquity and Middle ages

https://www.youtube.com/watch?v=i29ifQvTifE
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unita informazioni data proprieta fonte
areale urbanistico-edilizie

1 combusta fuit ecclesia Sancti Petri 1120 Fulin, 346
nostri episcopatus cum tota domo
episcopale et pluribus adiacentibus

casis
1 ad ecclesiam S. Petri Olivolensis 1123 lascito testamentario  SGioM, Il, 136

nostri episcopatus in sua restauracione di Pietro Enzio maior ‘
1 proprietatem terre et case coopertam 1219  Inginamo Juliano, gia MP, 11

et discoopertam di Pascale da Molin

calli . Petri de Castello [...] iuxta
ecclesiam S. Johannis Babtiste

sanera
1 de campanile et ecclesia sic fieri 1226 deliberazione del Deliberazion,
debeat, sicut apparuerit domino Duci placito dell’episcopato I, 102

Summed pixels Zero sums Y-gradient
(from left border) (= gaps) of sums

B Carto



=PrL

B CartoHeritage 2024 - Reinvigorating thematic historical maps

Curvature estimation

tensorflow.keras.layers.Layer

Linear regression:
f(x) =mx +n

Weighting:
2/3 Zero sums
1/3 Gradient of sums
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unitd informazioni data proprietd fonte
areale urbanistico-edilizie
1 combusta fult ecclesia Sancti Perri 120 Fn e
nastri epitcopatus cim fora dimo
episcopale et pluriies adiacentibuy
casis
1 ad ecclesi 1123 SGoM I, 135
1 proprietaten terre et case coopertam 1219, Inginamo Juliano, gid  MP, 11
e  Pascale da Molin
callt S. Petri de Castello ...} iuxta
ecclesiam S. Johannis Babiiste
Rosanera
1 de campanile et ecclesia sic fieri 1226 deliberazione del
debeat, sicut apparaerit domino Duci placito dellepiscopato. 1,102
et suo Consilio dicastello
1 proprietatem ferre et casarum 1243 Vidota Runco, moglie  MP, 11
coopertam et discoopertam di Pietro Urso, vende
 Sidiana Bonzi, soeella
di Pictro Pino, vescovo
di Castello
proprieae gih di Danicle, prete
domibus episcopato di Castello
1 pontem longum de Casello 1352 cin e
1 episcopuli pallacio Castellans, 1348 episcopatodi Castello MADP, 15
in sala magna versus viridariun
dicti episcopars
1 is 1318 episcopato di Casiello SGi.1
1 ‘ 1303 episcopato di Castello, MP,1 Cat
i i parci-
S, Johamuis Baptiste diacono castellano
campo castellano
cavanam episcopato di Castello
i publica que ransceit ad ecclesian
duas domos peirineas coniuncias sib episcopato di Castello
wno tecto [ que f tim
suarm habiiacionum in solario
et partim bn piano [..) deputate pr
habitacione canamicorian
2 proprictatem terre et casam ligneam 1244 Andriota Bon vende s MP, 11
coapertam et discoopertam Sidiana Bonzi, socclla
di Pietro Pino, vescora
di Castello
Nicold ¢ Matteo Venier
vineam episcopto di Castello
piscing ecclesie castellane piscopato di Castello.
2 proprietas lignea 1244 Cecilia, vedova di MP, 11
Vamerio Nani, vende a
Sidiana
di Pietro Pina, vescovo
di Castello
Simeone ¢ Dians.
2 pecia de terra 1244 Sidiana Bonzi MR, 11
Filippa Pitalo
Giacamo Longo
proprictate gid di Barwlomeo Zorzi
2 proprietas et casa lignea 1244 Sidiana Boazi P11
terra et proprietate episcopato di Castello
calle comuni
calli
2 1244 Gi Z MR
terrarum et casarum coopertanim vende a Pictro P,

etdiscoopertarum

proprietatem

calli comuni de convicinis

vescovo di Castello
‘Sidiana Bonzi, gid
i Piero Longobard

unitd informazioni data | proprietd fonte
areale urbanistico-edilizie
1 combusta ful eeclesia Sancti Perri 1120 A s
nostr epitcopatuy cum fora domo
episcopale et pluribus adiacentibus
casis
1 adecclesion S Perr Olivolensis 1123 lascio lestamenianio | SGoA I, 135
1 proprletatem terre et case cooperiam 1219 Ingitamo Juliano, gid WP, 11
et discooperiim  Pascale da Molin
calli S, Petride Castello ... uxta
ecclesiam S Johannis Babiste
Rosanera
1 decampanile et ecclesia ic feri 1226  deliberazione del
debeat,sicut apparuerit domino Duti placito dell episcopato 1,102
et suo Consilio dicastello
1 roprietatem ferre et casanum 1243 Vidota Runco, moglie e, 11
coopertam et discoopertam di Pietro Urso, vende
di Castello
proprietate il di Danicle, prese
domibus episcopato di Castello
1 pontem longum de Castello 1352 11
1 episcopali pullacio Castellano, 1348 cpiscopato di Castello MADP, 15
in sala magna versus viridariun
dict eplscopatus
1 i 1318  episcopato di Castello SGv.1
1 d 1303 episcopato di Casielio, WP, 1 Cat
(] Farci-
5. Joharmis Bapriste discono castellano
campo castellano
cavanam episcopata di Castello
via publica que ranscurrit ad ecclesian
i piscopato di Castello
uno tecto [...] que habent partim
suarum habitacionum in solario
et partin i piano ..} deputate pro
habitacione canonicorian
2 proprictatem terre et casam ligneam 1344 Andriota Bon vende s MP,11
coopertam et discooperiam Sidiana Bonzi, sorella
di Pitro Pino, vescora
di Castello
Nicold ¢ Matteo Venier
vineam episcopto di Castello
piscopato di Castello
2 proprictas lignea 1244 Cecilia, vedovadi  WR11
Vamerio Nani, vende a
Sidiana Bonzi, sorella
i Pietro Pina, vescov
diCastello
Simecas ¢ Dians
2 peciadetern 1244 Sidiana Boazi e
Filippa Pitalo
Giacomo Lango
proprietate gid di Barwlomeo Zorzi
2 proprietas et casa lignea 1244 Sidiana Boazi P11
terra et proprietate episcopto di Castelo
calle comuni
calli
2 1244 G w1
terrarm et casanam coopertarim vende a Pietro Pino,
et discoopertarum vescovo di Castello
proprictotem Sidiana Bouzi, gid
i Pietro Longobardi

calli comuni de convicinis
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Curvature estimation

Pre processing:
Filter first and last gap

Post processing:

Filter tiny gaps

Calculate average position of gaps
Manual correction of 0.12% of lines
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Grid cell determination

GalliS. Petrde Caselo ... ta
ecclesian S.Johawis Babiiste

‘debeat, sicut apparuerit domino Duct

et o Consillo

1 propriciatem terre i casarum
coopertam et discooperiam

| e
domitus episcopato di Casiello

1 ponem longun de Castelln 1352 i ite

1 episcopuli pallacio Castllana, 1348 episcopato i Castello. MADP, 1
in sala magna versus viridarium | ¢
dict episcopuatus

1 inlogia episcopali palatio castellano 1318 | episcopato di Castello SG.1
1303 episcopato i Castello, MP, 1 Gat
abitazione dell"arci-

diacono castellano

proprietate

2 proprietas et casa lignea 1244 Sidiana Boazi it
terna et proprictate | episcopatodi Castello
calle comumi |
calli

2 1244 u MR
et discoapertarum vescovo di Castello
proprietatem  Sidiana Bonzi, gid

i Petro Longobardi

calli comuni de convicinis

shapely.LineString.intersection ()
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Text recognition

1 ad ecclesiam S. Petri Olivolensis 1123 lqsc@to testamentario
nostri episcopatus in sua restauracione di Pietro Enzio maior

1 ad ecclesiam S. Petri Olivolensis 1123 lascito testamentario
nostri episcopatus in sua restauracione di Pietro Enzio maior

# single character recognition for first column
pytesseract.image to string(config='—--psm 10")

# text block recognition for other columns
pytesseract.image to string(config='--psm 6', lang='itallat')

SGioM, II, 136

SGioM, I, 136
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Geometry data extraction
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Grayscale image

cv2.Canny ()
cv2.findContours ()
cv2.approxPolyDP ()
cv2.convexHull ()

Pixel area and color
heuristics
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Mask2Former
(pre-trained)

—

skimage.
morphology.
remove small
_objects ()

Manual correction of 2.4% boundary pixels
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https://digihistch24.github.io/book-of-abstracts/submissions/454/
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skimage.morphology.skeletonize ()

.spatial.distance()

scipy
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Vectorization
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DeepSolo
(pre-trained)

torical maps
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https://github.com/ViTAE-Transformer/DeepSolo



https://github.com/ViTAE-Transformer/DeepSolo
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Number extraction

RIDELLUSREVOLVENS,

22
Subtract boundaries 2
cv2.findContours () é
EfficientCapsNet
(re-trained on Typography-MNIST)
.T
.B .1
.6
.19
09 .5 .2
) .
12 1 o' e
.13 [ ] L]
.18
.14 15 .16 17
.20

Manual correction of 11.2% numbers

https://github.com/EscVM/Efficient-CapsNet
https://github.com/Ekinn7188/TMNIST-Classifier/blob/master/TMNIST Data.csv



https://github.com/EscVM/Efficient-CapsNet
https://github.com/Ekinn7188/TMNIST-Classifier/blob/master/TMNIST_Data.csv
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Combine polygons and
points

geopandas.sjoln
(predicate="intersects")
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Thematic map creation
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Thematic map creation -
Topic

= Find occurences of rows with
public/communal properties

= Treat other entries as private
properties

via'publica
aliam domum petrinam [....] divisa

in duas domos sub uno tecto in
quibus debent duo [...] mansionarii

domum ligneam cum suo orto

domo

duas domos lingneas parvas

domo lingnea

terram super quod teretorium |...]
sunt tres domus de pariete

proprietate

via Eommuni discurrente supra

cana ‘ Castello
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Thematic map creation -
Inspiration

Marco Polo leaves Venice, 1271

https://cdn.thecollector.com/wp-content/uploads/2022/10/marco-polo-leaves-venice.jpg
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Discussion & Conclusion
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Challenges

Coding (amount, time effort)
Heterogeneous technologies

Handling wrong recognition results
Dealing with special cases

7

domus 1331 Marchesina, vedovadi  SGioM, 49
Donato de la Scala,
dona al monastero di S.
Giorgio maggiore

via comuni
campum de duobus putheis S. Ternite
campo sancti Georgii 1303-1309 MP, 1 Cat.

Inconcise table structure

Raimund Schnirer



=PrL

B CartoHeritage 2024 - Reinvigorating thematic historical maps

Summary

= A pipeline of machine learning models and computer vision algorithms
has been developed to extract tabular and geometric content of a
digitized work (while preserving the link to the original source).

= |t can be expected that more thematic maps will be created which allow
to gain new insights about the past.
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[Tsorlini 2017]

w
(-]

Raimund Schnirer



Ry . . . > Reinvigorating
; Thematlc map /" | o thematic
o 57 | o historical maps

L
A e !

* - InsightsInto
the Parcels of
Venice project

https://de.wikipedia.org/wiki/Michelangelo#/media/Datei:'Adam's_Creation_Sistine_Chapel ceiling'_by Michelangelo JBU33cut.jpg

Raimund Schnurer

Thank you for your attention!



https://schnuerer.dev/
https://geoai.icaci.org/
https://de.wikipedia.org/wiki/Michelangelo#/media/Datei:'Adam's_Creation_Sistine_Chapel_ceiling'_by_Michelangelo_JBU33cut.jpg

