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reinvigorate [v] To give new life, energy or 

strength to someone or something; to revitalize

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

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


▪ Time frame: 2019 – 2025

▪ funded by Swiss National 
Science Foundation

▪ Principal Investigators:

• Prof. Frédéric Kaplan

• Dr. Isabella di Lenardo

The Parcels of Venice 
project
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Current state of the web application

https://data.snf.ch/grants/grant/185060

https://data.snf.ch/grants/grant/185060


Parcels of Venice -
Datasets
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Venezia 

romanica

976 - 1408 1582 - 1808

Cadasters of

Venice

1575 - 1772

Apprenticeships 

in Venice

Toponomastica

Venezia

18871853 - 1947

Commercial

guides

integrated

planned



Wladimiro Dorigo
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▪ 1927 - 2006 

▪ Politician, historian, professor

▪ Research about Venice in Late 
antiquity and Middle ages

https://www.youtube.com/watch?v=i29ifQvTifE

https://www.youtube.com/watch?v=i29ifQvTifE


Venezia romanica
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26 maps

71 tables

[Dorigo 2003]



Attribute data extraction
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Cropping table columns
along vertical lines
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7Binarize image

skimage.morphology.skeletonize()

cv2.connectedComponents()

Bounding box heuristics



Binarize image

cv2.erode()

cv2.dilate()

cv2.connected

Components()

Pixel count

heuristics

Header, note, line and 
whitespace removal
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Straight line detection
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tensorflow_probability.

batch_interp_regular_1d_grid()

Y-gradient 

of sums

-5° 0° 5°

angle of possible 

horizontal lines

Zero sums

(= gaps)
Summed pixels

(from left border)



Curvature estimation
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tensorflow.keras.layers.Layer

Linear regression:

f(x) = mx + n

Weighting:

2/3 Zero sums

1/3 Gradient of sums



Curvature estimation
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Pre processing:

Filter first and last gap

Post processing:

Filter tiny gaps

Calculate average position of gaps

Manual correction of 0.12% of lines



Grid cell determination
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shapely.LineString.intersection()



Text recognition
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1 1123 lascito testamentario

di Pietro Enzio maior
SGioM, II, 136ad ecclesiam S. Petri Olivolensis

nostri episcopatus in sua restauracione

# 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='ita|lat')



Geometry data extraction
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Cropping maps within a 
rectangle
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Grayscale image

cv2.Canny()

cv2.findContours()

cv2.approxPolyDP()

cv2.convexHull()

Pixel area and color

heuristics



Georeferencing
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QGIS 

Georeferencer



Color filtering
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Red

thresholding



Boundary extraction
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Mask2Former

(pre-trained)

Manual correction of 2.4% boundary pixels

skimage.

morphology.

remove_small

_objects()

https://digihistch24.github.io/book-of-abstracts/submissions/454/

https://digihistch24.github.io/book-of-abstracts/submissions/454/


Thinning
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skimage.morphology.skeletonize()

scipy.spatial.distance()



Vectorization
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grass:r.to.vect

qgis:polygonize



Number prediction
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DeepSolo

(pre-trained)

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

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


Number extraction
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Subtract boundaries

cv2.findContours()

EfficientCapsNet

(re-trained on Typography-MNIST)

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


Combine polygons and 
points
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geopandas.sjoin

(predicate="intersects")



Thematic map creation
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▪ Find occurences of rows with
public/communal properties

▪ Treat other entries as private 
properties

Thematic map creation -
Topic
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Thematic map creation -
Inspiration
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Marco Polo leaves Venice, 1271

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

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


Discussion & Conclusion
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▪ Coding (amount, time effort)

▪ Heterogeneous technologies

▪ Handling wrong recognition results

▪ Dealing with special cases

Challenges
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Inconcise table structure



▪ 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).

▪ It can be expected that more thematic maps will be created which allow 
to gain new insights about the past.

Summary
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[Tsorlini 2017]



Raimund Schnürer

https://schnuerer.dev
.

https://geoai.icaci.org

Thank you for your attention!

Reinvigorating 
thematic 
historical maps 
– Insights into 
the Parcels of 
Venice project

Attribute data

Geometry data

Thematic map

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

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

