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Something about me

Assistant Professor @ Sapienza, with a focus on deep learning. 

Strong interest in promoting machine learning in Italy.

Co-organizer

ML/Data Science Meetup Rome

Co-founder / chairman

Italian Association for Machine Learning

Google Developer Expert

Machine Learning









Lector

an ongoing research project at RM3 
in collaboration with UofA

3M new facts

extracted from Wikipedia



Fun fact:
Rome hosts the 
largest historical 
archive in the world



How large is the Vatican secret archive?

All shelvings

of the 

Archive, 

vertically 

stacked

85 km

Mt. Everest

8.8 km



What is in the archive?





What do data scientists and archivists have in 
common?

Reasoning from BIG data!



What we are working on



Challenge #1: transcription

-eptus. Cum igitur unicu(m) obtinere te asseras beneficiu(m) curans h(abe)ns a(n)i(m)ar(um) anne-

xam de cuius p(ro)ventib(us) congrue sustentari no(n) potes nos tuis precib(us) i(n)clinati

presentiu(m) t(ib)i auctoritate concedim(us) ut unu(m) aliud beneficiu(m) cui cura similiter

sit a(n)i(m)ar(um) annexa si t(ib)i canonice offeratur possis de p(er)missio(n)e n(ost)ra 
recip(er)e et cum

illo primum lib(er)e retinere. Nulli (er)go et c(etera) n(ost)re concessionis infringere. Siq(ui)s aut(em)



Challenge #2: scalability
# 

o
f 

o
cc
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rr

en
ce

s

# of words

5 words have 1000 
occurrences

1 word has 10000 
occurences

100 words have less
than 5 occurrences



Let’s start from characters



Crowdsourcing the 
annotation process 
(2016 edition)

120 high school students

25 symbols

263 029 images

Every image labeled by 4 students

1M labelled images

13 008 positive examples



Crowdsourcing the 
annotation process 
(2018 edition)

500+ high school students

33 symbols

500k + images

Every image labeled by 5+ 
students

> 40k annotations



Convolutional neural networks



Our model

Firmani, D., Merialdo, P., Nieddu, E. and Scardapane, S., 2017. In Codice Ratio: OCR of Handwritten 

Latin Documents using Deep Convolutional Networks. In AI* CH@ AI* IA (pp. 9-16).



The complete pipeline



Current post-processing pipeline



The post-processing phase

P(anno) = 1,7*10-7

P(aiiiio) = 2,4*10-21



What’s next?



Image segmentation



Syntethic data generation



A full neural pipeline
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To learn more (publications)
Donatella Firmani, Marco Maiorino, Paolo Merialdo, Elena Nieddu.Towards Knowledge Discovery from the 

Vatican Secret Archives. In Codice Ratio - Episode 1: Machine Transcription of the Manuscripts. KDD 2018: 

263-272.

Donatella Firmani, Paolo Merialdo, Elena Nieddu, Simone Scardapane. In Codice Ratio: OCR of Handwritten 

Latin Documents using Deep Convolutional Networks. AICH@AIIA 2017: 9-16. 

Artificial Intelligence Is Cracking Open the Vatican's Secret Archives - The Atlantic (Italian version, by 

Internazionale)

AI tackles the Vatican’s secrets - MIT Technology Review

Focus-on: In Codice Ratio – Blog of the Italian Association for Machine Learning

To learn more (media)

https://arxiv.org/pdf/1803.03200.pdf
http://ceur-ws.org/Vol-2034/paper_2.pdf
https://www.theatlantic.com/technology/archive/2018/04/vatican-secret-archives-artificial-intelligence/559205/
https://www.internazionale.it/notizie/sam-kean/2018/05/13/l-intelligenza-artificiale-svela-i-tesori-nell-archivio-segreto-vaticano
https://www-technologyreview-com.cdn.ampproject.org/c/s/www.technologyreview.com/s/610530/ai-tackles-the-vaticans-secrets/amp
https://iaml.it/blog/focus-on-in-codice-ratio



