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Using models to investigate the world and perform scientific
inquiries became popular during the 19th century—mainly within
physics when ideas from classical mechanics were applied to
other fields within physics.



Essentially, the idea—or concept—of a model has three
meanings:
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Essentially, the idea—or concept—of a model has three
meanings:

First of all, the Latin word modellus—stemming from modulus—
refers to a small measuring device.

Secondly, the word “model” also has an everyday meaning—how
something should look like or how some procedure ought to be

carried out.

Finally, more explicit scientific models function as
simplifications.
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Gerlee and Lund argues that the word model also applies—at
least to some degree—to world views that “existed before the
scientific revolution of the 18th century, such as the geocentric
model of the solar system. An important ditference between this
use and the modern concept of a model is that the scientists of
antiquity and the Middle Ages didn’t consider their models as
simplifications or idealisation of a more complex world, but rather
as direct representations of reality. In this sense the pre-modern
concept of a model lies closer to models as ideals, and not
models as simplifications.”
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What we today call scientific models have thus historically been
perceived as idealisations or abstractions and even analogies—
illustrated by this image from 1568: Figure of the heavenly bodies

by cosmographer and cartographer Bartolomeu Velho from the
Bibliotheque Nationale.


https://en.wikipedia.org/wiki/Bartolomeu_Velho

However, during the 18th century these ideas were gradually

transformed—and the notion of models also began to refer to
small-scale physical manifestations.




[

Importantly, the actual word "model” has had its current
meaning only since the beginning of the 20th century—before the

word was used exclusively to denote actual physical models.




Models as lllustrations




Models as lllustrations

llustrations as Medels
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Models as lllustrations

llustrations as Medels

Images of models as illustrations



Yet, if scientic models function as simplifications—does such a
perspective apply for history as well?




Can the history of models or modelling practices, for example,
tell us something about the relation between models, theory
and experiments?
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Christopher Polhem'’s hydro-dynamic “experimental machine” for water pressure measurements (1705).
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1. Introcluction

2. From Archival to Data Driven Humanistic Research
3. Albout the Research Project "Digital Models”

4, Texctual Models or the Past

5. Visual Moedels o the Past

6, Conclusion

All slides in the form of a PDF can be found at http://pellesnickars.se/
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Mocdeling the Past



Mocleling the Past
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Ivy Broder and Allan J. Lichtman

Modeling the Past: The Specification of

Functional Form Increasingly historians and other social
scientists are relying on regression analysis for assessing the influ-
ence of variables on a particular behavior of interest. Unlike
correlation coefficients, which only indicate the strength and di-
rection of the association between variables, regression measures
disclose how the values of one variable (termed the devendent
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This research and educational project aimed to create virtual 3-D walkthroughs of four

principal buildings from the Princeton Unive y avations at Polis Chrysochous,

Cyprus. The structures date from the Cypro-Archaic period beginning in the 7th century

bee to the Late Antique period of the 7th century ce. The project was conceived together Source:WikiMedia Commons

with a special exhibition, a long-term exhibition in Cyprus, and a presentation on the

web. In a joint Computer Science and Art and Archaeology seminar in the spring of 2012,

students created reconstructions and populated them with 3-D scanned objects. The AbOUt the eve nt
challenge was to find appropriate visual metaphors for conveying uncertainty and change

in these 3-D visualizations as well as to create a computer-animated movie focused on With generous funding from an anonymous donor and the National Science Foundation, and in

the buil.dings, their spatial relationships, and possible reconstructions consistent with the close cooperation with the Soprintendenza per i Beni Archeologici del Lazio, an international team

excavations. has been creating a restoration model of Hadrian's Villa, a World Heritage Site, and the best-
preserved imperial villa in the hinterland of Rome. The model includes terrain, gardens, water

Keywords features, sculpture, buildings, furnishings, and avatars representing members of the imperial court.
The IDIA Lab at Ball State University, a partner in the project, has taken the 3D model and ported it

3-D digital modeling 3-D scanning archaeology Arsinoe Cyprus excavation to the game engine, Unity3D, so that it is possible to explore the reconstructed villa interactively

exhibition Marion museum Polis Chrysochous public students over the Internet. This talk will present the project, its history, goals, current state, and future
prospects.

Preview

ww.centerforthehumanitie: ramming/model he-past
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Data modeling in computer science and software engineering
is esssentially a process of creating a data model for an
information system—through the applications of certain formal
techniques.



Data modeling in computer science and software engineering
is esssentially a process of creating a data model for an
information system—through the applications of certain formal
techniques.

The term "“data modeling” in computer science is often used in a
fairly restrictive sense for the modeling of relational databases
—while according to Julia Flanders and Fotis Jannidis, the
digital humanities has a more general understanding of the
term:



"Data modeling is the modeling of some segment of the world in
such a way to make some aspects computable, referring to
creating database schemas ... XML schemas [or] ontologies.”

Flanders & Jannidis white paper, “Knowledge Organization and Data Modeling in the
Humanities” (2015) — https://hcommons.org/deposits/item/hc: 12445/
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To observe strong regularities in the word vector

space, it is needed to train the models on large data
set, with sufficient vector dimensionality as shown in
[1]. Using the word2vec tool, it is possible to train

models on huge data sets (up to hundreds of billions
of words).

... to train models ...

https://code.google.com/archive/p/word2vec/
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numbers—representing semantics as
mathematical vectors.

A word-embedding model embeds a
word in a space that represent
semantic and syntactic relationships
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Abstract

We propose two novel model architectares for computing continuoes vector repee-
scotations of woeds from very lange data sets. The quality of these representations
is measared in & word similarity task, and the results are compared 1o the previ-
ously best performing sechaiques based on different types of ncural networks, We
obscrve larpe improvements in accuracy at much lower competational cost, i.e. it
takes less than a day 10 leam high quality woed vectors from a 1.6 ballion woeds
data set. Farthermare, we show that these vectors provide state-of -the-art perfor-
mance oa our test sct for measuring syntactic and semantic woed similanitics.

1 Introduction

Many current NLP sysiems and tochniques treat woeds as atomic units - there is no notion of simlar-
ity between words, as these are ropresented as indices in a vocabulary. This choice has several good
reasons - simplicity, robustness and the observation that simple models trained on huge amounts of
data cutperform complex systems trained oa less data. An example is the popular N-gram model
used for statistical language modeling - 1oday, % is possible to train N-grams on visveally all available
daa (enllions of words [3]).

However, the simple sechasques are at their mits in many tasks, For example, the amousnt of
relevant in-domain data for automatic speech recognition is limited - the performance is usually
doménamed by the size of high guality transcribed speech data (often just millions of words), In
machine transkation, the existing corpora for many languages contain only a few bilons of words
or less. Thas, there are situations where simple scaling up of the basic techaiques will mot result in
any significant progress, and we have to focus on more advanced technigues.

With progress of machine learning technigoes in rocent years, it has become possible to train mare
complex models on much larger data set, and they typically outperform the simple models. Probably
the most successful concept is to use distributed representations of woeds [10). For example, neural
neswork based language models significantly owtperform N-gram models (1, 27, 17).

L1 Goals of the Paper

The main goal of this paper is 10 introduce techaiques that can be used for lkeaming high-quality woed
vectors from hage data sets with billions of words, and with millions of words ia the vocabulary. As
far as we know, none of the previously proposed aschitectures has been successfully trained on more
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In these models words are represented as vectors along a few
hundred artificial dimensions—that do not correspond to
documents or other real textual contexts. It is pure numbers—

words become vectors.

Some word-embedding models are therefore prediction-based.
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Interestingly, word-embedding models can
mathematically represent and predict semantic
relationships between words as complex as

analogy.
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Abstract

We propose two novel model architectares for computing continuows vector repre-
scotations of words from very large data sets. The quality of these representations
is measared in a word similarity task, and the results are compared 1o the previ-
ously best performing sechaiques based on different types of neural networks, We
observe larpe improvements in accuracy at much lower competational cost, i.e. it
takes less than a day 10 leam high quality woed vectoes from a 1.6 billion woeds
data set. Farthermoare, we show that these vectors provide state-of -the-art perfor-
mance on our test sct for measuring syntactic and semantic woed similaritics.

1 Introduction

Many current NLP sysiems and techniques treat woeds as atomic units - there is no notion of similar-
ity between words, as these are ropresented as indices in a vocabulary. This choice has several good
reasons - simplicity, robustness and the observation that simple models trained on huge amounts of
data cutperform complex systems trained oa less data. An example is the popular N-gram model
used for statistical language modeling - today, & is possible to train N-grams on visteally all available
daa (enllions of words [3]).

However, the simple sechadques are at their lmits in many tasks. For example, the amouat of
relevant in-domnain data for automatic speech recognition is limited - the performance is usually
doménmed by the size of high guality transcribed speech data (often just millions of words), In
machine translation, the existing corpora for many languages comtain only a few billkons of words
or less. Thas, there are situations where simple scaling up of the basic techaiques will ot result in
any significant progress, and we have to focus on more advanced technigues.

With progress of machine leaming technigues in rocent years, it has become possible to train mare
complex models on much larger data set, and they typically outperform the simple models. Probably
the most successful concept is to use distributed representations of woeds [10]. For example, neural
neswork based language models significamly outperform N-gram models (1, 27, 17).

L1 Goals of the Paper
The main goal of this paper is 10 introduce techaiques that can be used for keaming high-quality woed

vectors from hage data sets with billions of waords, and with millions of words ia the vocabulary. As
far as we know, none of the previously proposed aschitectures has been successfully trained on maore

"What is the word that is similar to
small in the same sense as biggest is
similar to big?”
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Abstract

We propose two novel model architectures for computing continuoes vector repre
scotations of woeds from very large data sets. The quality of these representations
is measared in & word samilarity task, and the results are compared 1o the previ-
ously best performing sechaiques based on different types of ncural networks, We
obscrve larpe improvements in accuracy at much lower competational cost, Le. it
takes less than a day 10 leam high quality woed vectors from a 1.6 ballion woeds
data set. Farthermare, we show that these vectors provide state-of -the-art perfor
mance oa our test set for measuring syntactic and semantic woed similanities.

1 Introduction

Many current NLP sysiems and tochniques treat woeds as atomac units - there is no notion of simalar
ity between words, as these are ropresented as indices in a vocabulary. This choice has several good
reasons - simplicity, robustness and the observation that simple models trained on huge amounts of
data cutperform complex systems trained oa less data. An example is the popular N-gram model
used for statistical language modeling - 1oday, % is possible 1o train N-grams on virteally all available
daa (enllions of words [3])

However, the simple sechasques are at thelr Bméts in many tasks. For example, the amousn of
relevant in-domain data for automatic speech recogniton is limited - the performance is usually
domenamed by the size of high quality transcribed speech data (often just millions of words), In
machine translation, the existing corpora for many languages comtain only a few billsons of words
or less. Thas, there are situations where simple scaling up of the basic techaiques will mot result in
any significant progress, and we have to focus on more advanced technigues.

With progress of machine lcaming technigues in rocent years, it has become possible to train more
complex models on much larger data set, and they typically outperform the simple models. Probably
the most successful concept is to use distributed representations of woeds [ 10]. For example, neural
neswork based language models significamly owtperform N-gram models (1, 27, 17),

L1 Goals of the Paper
The main goad of this paper is 10 introduce techaiques that can be used for leaming high-quality woed

vectors from bape data sets with billions of words, and with milbions of words ia the vocabulary. As
far as we know, none of the previously proposed aschitectures has been successfully trained on more

"Somewhat surprisingly, these
questions can be answered by
performing simple algebraic
operations with the vector
representation of words. To find a
word that is similar to small in the
same sense as biggest is similar to
big, we can simply compute vector X
= vector(“biggest”) — vector("big”) +
vector(”"small”). Then, we search in the
vector space for the word closest to X
measured by cosine distance. When
the word vectors are well trained, it is
possible to find the correct answer
(word smallest) using this method.”



Type of relationship

Common capital city
All capital cities
Currency
City-in-state
Man-Woman
Adjective to adverb
Opposite
Comparative
Superlative

Present Participle
Nationality adjective
Past tense

Plural nouns

Plural verbs

Word Pair 1

Athens
Astana
Angola
Chicago
brother
apparent
possibly
greal
easy
think
Switzerland
walking
mouse

work

Greece
Kazakhstan
kwanza
Ilinois
sister
apparently
impossibly
greater
easiest
thinking
Swiss
walked
mice

works

Word Pair 2

Oslo
Harare
Iran
Stockton
grandson
rapid
ethical
tough
lucky
read
Cambodia
swimming
dollar
speak

Norway
Zimbabwe
rial

California

granddaughter

rapidly
unethical
lougher
luckiest
reading

Cambodian

swain
dollars

speaks




Type of relationship

Common capital city
All capital cities
Currency
City-in-state
Man-Woman
Adjective to adverb
Opposite
Comparative
Superlative

Present Participle
Nationality adjective
Past tense

Plural nouns

Plural verbs

Switzerland

Word Pair 1
Athens
Astana
Angola
Chicago
brother

apparent

Greece
Kazakhstan
kwanza
Ilino1s
sister
apparently
possibly impossibly
greal
easy
think

greater
easiest
thinking
Swiss
walked

mice

walking
mouse

work works

Word Pair 2
Oslo Norway
Harare Zimbabwe

Iran rial
Stockton California
grandson | granddaughter
rapid rapidly
ethical unethical
tough

lucky

lougher

luckiest
read

Cambodia

swimming

reading
Cambodian
swam
dollar dollars

speak speaks

Which more abstract concepts can be detected through word-
embedding models? Is it possible to discern the conceptual
limits of what can be said and stated (Foucault) in a larger
corpus, for example?
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5. Visual Moedels o the Past

6, Conclusion

All slides in the form of a PDF can be found at http://pellesnickars.se/
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Images from Nyképing (Svenska Bio, 1909)



Mediehistorier kring
Stockholmsutstélliningen




Palls Snckars

Mediearkeologi:
Om utstélIningen som mediearkiv

Tslnterav Andrezs Hasselgrensk-énika éver Stackhelmsutstil ningen 1897
finns ctt vackert fotografi med titeln *Vy af utstdllnicgsomradet. (Den 15
ma:s 18y8)™. Fabilden @& astillningsomdder Loju snd odi inte eo man-
niskair synlig. Men nigot annat aade varitférvinande. Nir dversiktsbilden

E e togs uppe frin Skansens sluttningar med det halvfardiga Nordiska muszet
Mediehistorier kring;. och Strandvigen 1 bildfonden, hade den Allmdnna kenst- och industriue-

Stockholmsutstéllningen

stillnirgen varit stingd i mer dn ett helvdr, Platsen dir den dgr rum pi

Tejonslitren pa Djnrgirden var inte hara folkrem. Alla de Syggnader och
paviljonger som tidigare varit uppstillda pd omradet var ocksd Horta.

RED. ANDERS EKSTROM,
SOLVEIG JOLICH & PELLE SNICKARS

Ert halvdr efter stingningen fanre dara spir och limningar ov utstillniagen

kvar. Fotografi av Axel Lindahls forcgrafiaffir. Ur Andreas Hasselgren, Unsedll-

nirgen i Stocklolrs 1897: Beskrilming i ord och bild dfver Allmdnna honse & industri
wttaliningen (Stockholm, 1897).
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Aterkopplingar

N arie Cicagvist, Palis cunee!, Felle Snichas fred.), 2002
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Information som problem: Medieanalytiska texter fran medeltid till framtid
Olied Ceuka, Junas Nord's & Felke Srichas (ed.), 2014

Om hakserlen
Medier|storiskt arkiy
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Mediehistoriska vandningar
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kommonikation och rmecior vid
Lurds urniversitet /dla bocker
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Vetenskzperidet

Idéseminarium om digitalisering och tillgiingliggirande av kulturarvisamlingar

Vetenskapsrdet har fitt reger ngens nppdraz stt stidja datacriven fardknirg Halva denna
betydande satsning rir digitaliscing och tillgingliggdraade av kultureevisemlirger, frimst
inom bumaniere och sumad Isve.enskap, men dven inom endras vetensiupligs omriiden med
hégt virde o forskning’. Riksbankens judileumsfond och Kurgliga Vitethetsakademien kar
tidigare giort zemensarima sasringar inom dettz omedde. Tillsammans slenerar ru
Vitenekaperddet, Riksbarkens jubileurrsfond och Kuagliga Viterhetsakademien hur fortsatta
satsningar bds ghras fOr ait biist svara mot forskningens behov. Vi bjuder dirfUn in forskare
sami foretredare for ku turarveinstitutioner til ett icésemiranum. Syfiet aratt fa uncerlag for
utformning av eveatuclia ut yeningar el er andra 2emensamma saisringar under kommande dr
e att ikapa en Skad tillghng 6l stora dig tala datavolymer som kar Sppaa upp fie nya

frigestillningar och metodutvecklingar,

Seminarizt hillls den 17 ogtober 2017 k. 13.00— 17,00 i Kreugersalen, Téndstickspalalset,
Viswra Tricgrdegatan 151 Stockholm. Frin kl. 1230 serveras en enkel amwérgdslunch.

V. ser [ram et ott (& ta Jdel av synpankter, cilfaculct och (Geslag fdn aval alare som
seminzriedeltagare.

Iljirtligt vilkomaa'

Kerstin Sahlin, Huvudsekrererare fir Humaniora och sambillsvetenskap vid Vetenskapstidet

Giaran Rlnmauist, VD fiir Rikshantens jubilsnmefone
Birgitta Svensson, stindig sakreterare for Kungliza Vitterbetsakademien

L Undnig ur Veter skapsridets nghringsiey 1or 2017

VEIersKapsrHIet $ha 1IDersca Kr I NINSen Cels QgItl NMASYUITY” S0M SRS JMAATVEN FONRsKmn), oels
digiaisering och tiglogigybrande av huitu aressamlinga , fi&Ms1 i bumanione ouh sanhélilsveiersheg,
men Jven nom andra vetensiapigs omriden med hig: virde fir ‘orckring. Avenende tilgingliggbranie av
vurrarsssamiinga” ska Jetersiaperidet samuerta med Samamnnosscretaria: fir cigitalicedng, digtal:
bevaarde och doralt tloing icobrande s kuturarvet (Ciaisam) vid Ricsant kvariembetet,



From my perspective data driven humanities research—with a focus
on the historical sciences—departs from the fact the epistemic
foundation of "the archive” has been altered and modified due to
digitisation.

Nothing more, nothing less.




As a consequence, some humanistic research practices—but far from
all—needs to adapt and try to take advantage of scholarly
possibilities that arise when ‘documents as data’ are sharable and
networked, linkable and traceable, reusable and processable.
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The Digital-Humanities Bust

After a decade of investment and hype, what has the field accomplished? Not much.

By Timothy Brennan | OCTOBER15,2017

v PREMIUM

Andrea Levy for The Chronicle Review

irst came the debacle of the high-priced "Ada"

algorithm, the control center of Hillary Clinton’s ill-

fated operation. Next ESPN wonk Nate Silver, after
flubbing the 2016 election forecast, defended his numbers by
claiming that he was not more wrong than every other statistical
predictor since 1968. Finally, consider the kerfuffle over
Cambridge Analytica, the British company whose
"psychographics” method of data modeling and "emotion
analysis" claimed to be the Trump camp’s secret weapon —
until skeptics recalled that Ted Cruz and Ben Carson had

employed their services as well.

The dream that algorithmic computation might reveal the
secrets of complex social and cultural processes has suffered a
very public and embarrassing results crisis. These setbacks have
also led to some soul-searching in the university, prompting a
closer look at the digital humanities. Roughly a decade’s worth
of resources have now been thrown in their direction, including



Data Driven Humanistic Research

What type of data is going to drive the research process?



Deata Driven Humanistic Research

Well, it naturally depends and hinges on which research question
that are being posed—in analogy to the ways in which

historical sources are used and conceptualised within the various
sciences of history.
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"Data are evidence that underpins
the answer to the research question,
and can be used to validate findings
regardless of its form (e.g. print,
digital, or physical).”
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British Library Data
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From Archival to Data Driven Humanistic Research

My own research was for a number of years driven by what |
found in “the archive”.
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My own research was for a number of years driven by what |
found in “the archive”.

Today—qgiven the rapid pace of the digitisation of cultural
heritage—it is increasingly driven by the access and analyses of
data, including the various tools and mehods on offer.



From Archival to Data Driven Humanistic Research

My own research was for a number of years driven by what |
found in “the archive”.

Today—qgiven the rapid pace of the digitisation of cultural
heritage—it is increasingly driven by the access and analyses of
data, including the various tools and mehods on offer.



From Archival to Data Driven Humanistic Research

Importantly, data driven humanities research needs to pay
attention to the altered materiality of the archive, the
production processess of data, to various forms of data
"agency” or the epistemic machinery that produces data

etcetera etcetera.



Workshop datadriven humanistisk forskning 15/9
2017, KTH

1 patiksy @

datadriven forskning
snabb takt kraftigt dkande
¢ sétt fordndrat forutsdtinin

Workshop om datadriven humanistisk forskning
15 september 2017, KTH (¥DHUM17)
A108, Arkitektskolan

crne sida itmchllcr progran inbjudaa delagere ceineferenzern'maieial for den worksha s v datad: ven
rorskning  humaniars som ager rum 2a KTk, 51ockholm, dan 13 septemcer 2017, Oreanisatdrer ar Pelle Snickars,

Laned un e2isitetoch Patik Seenssen, Lined urdcersitet'ucLa,

"Digitally driven humanistic research has in recent years shown a
potential to connect critical and technological perspective—where the
task is not only about managing data, building tools or studying digitally
distant phenomena but also to engage and intervene with this data.”

http://patriksv.net/2017/09/om-datadriven-forskning/


http://patriksv.net/2017/09/om-datadriven-forskning/

1. Introcluction

2, From Archival te Data Driven Humanistic Research
3. About the Research Project “Digital Models"

4, Texxtual Mocdlels ot the Past

5. Visual Moedels o the Past

6, Conclusion

All slides in the form of a PDF can be found at http://pellesnickars.se/
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Based on selected parts of the Technical museum’s

collections the project aims to explore the potential

of digital technologies to reframe Swedish

industrialisation and its stories about society, people
onments.




In short, the project uses three different\\cultural heritage
| ion ~and its

e —. . G— & T

perspectives to examine '
>

potential to bridge research, institutional heritage and interest from
the general public. Material from the museum'’s collections se
for digitisation and research are all related to diff

)

Swedish industrialisation. ' A 2




(A). Parts of the business leader and industry historian,
Carl Sahlin’s (1861-1943) extensive collection.

14 EH AR AR BE ,’; 1 (B). All editions of the museum
| yearbook, Daedalus ( 1931-2014).

' (C). 31 wood models from Swedish

ore-industrial inventor Christopher
Polhem’s “mechanical alphabet”

from the early 1700s.
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These materials and phases correspond to three
methodological approaches: traditional digitisation (A),

mass digitisation (B) and critical digitisation (C).

Digitisation methods are also correlated with different
industrial-historical periods, and will result in three sets
of digital tools and applications focused on various

narratives of Swedish industrialisation.



Digitala modeller

T

Meny — In English

Med utgangspunkt i Tekniska museets samlingar utforskar vi
den digitala teknikens mojligheter att omgestalta industri-
aliseringens berattelser om samhalle, manniskor och miljGer.

Modell 1: Sahlins arkiv

Var bild av industrialismen ar fast cementer-
ad i berattelser om framsteg, materiell
utveckling och manliga bedrifter. Hur kan
digital teknik hjalpa till att finna nya ingan-
gar till befintliga samlingar, samt att
nyansera cch problematisera bilden av
industrialismen?

Modell 2: Daedalus

Dadalus ar en arshok som alltsedan 1931
har publicerats av Tekniska museet. Projekt-
modell 2 handlar om att massdigitalisera
denna tidskrift och studera dess totala
textméngder i jakt efter lingvistiska och
teknik-, miljg-, medie- och genushistoriskt
signifikanta monster.

Modell 3: Polhems alfabet

Kan man utvinna ny historisk kunskap ur
Christopher Polhems mekaniska alfabet
som digital modell - och samtidigt anvénda
artefakterna for pedagogiska andamal som
svarar mot samtidens behov?

http://digitalamodeller.se/




Digitala modeller

Arders Houltz

Docent i teknik- och
vetenskapshistoria
och farskningschef
vid Centrum for
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Asa Marnell

Avdelningschef for
Kunskap & Samlin-
gar p2 Tekniska
museet

Anna Foka

Bitradande lektor i
humaniora och in-
formationsteknik vid
HUMIab, Umea
universitet

Eritta Isaksson-
Bergholm

Pedagog och inten:
dent, Tekniska
museet

Anna-Karin Nilsson
Stal

Intendent pa
Tekniska museets
avdelning Kunskap
& Samlingar

Finn Arne Jergensen

Docent och univer-

sitctslcktor i teknik-
och miljéhistoria vid
Ume3 universitet

Jenny Attemark-
Gilgren

Lotta Oudhuis

Pel'e Snickars
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One important part of the project is to try bridge and
scholarly connect the digital and environmental
humanities—by a set of linked research questions, for
example centered around the Falu copper mine.



Modell 1 (A). Carl Sahlin

Digitizing Carl Sahlin’s
archive: A digital
environmental
humanities
perspective

Finn Arne Jgrgensen
Professor of environmental history

University of Stavanger, Norway







The DH scholar Anna Foka is, for example, interested in
the very nature and structure of the Sahlin archive (A.)—
and it it is possible for new digitisation practices or tools to

bring in a feminist perspective on an archive assembled
pre-feminism.



s it, for instance, possible with different digitisation
practices to look into the Sahlin archive and retell stories
of women in the Swedish industry that are concealed

and untold?






{

P MuseeT
N OCH30TALET

“

R bbbl LY

I\b’ Dadalus | Dadalus
eleiriciteten | il

)

TEKNISCA MUSEETS TEEMNISKEA MUSEE'S
ARSBOK Arzrocx

.
Bl Ol O

1964 1963

TIRNATA AT BTAEA DS 1P8 LT T TR T R T T e




TAL INVENTARIUM

OM
NYTTAN OFVER DE
AP ET s A, e} T TP
Laboratoriym  Mechanzcum, Met CH | N E R

HALLIT FOR OCH

KONGL. YETENSKAPS ACADEMIEN : 2 : R
CARL KNUTBERG,

: Cariraine MEcnaxrcus, SOM FINNAS
DA HAN DER BLEF SASOM LEDA-
MOT INTAGEN

pea el KONGL. MODELL - KAMMAREN

YiLp

I STOCKHOLM,

BELAGEN UTI GAMLA KONGSHUSET
]. Al
K, RIDDAREIIOLMEN.

Pé Komgl. Vesenfiars Academions befallning.
\ N 7 . j' b}
ST OCKHOL M , b1 OCRAOLaN

Trycke hos LARS SALVIUS, k754 Txrexr xos ANDERS J. NORDSTROM, 1479.

Book frontispieces of Carl Knutberg's, Tal om nyttan af et laboratorium mechanicum, hallit for
kongl. vetenskaps academien (Stockholm, 1754), as well as the inventory (of models and
machines) at the Royal Swedish Model Chamber in 1779 (compiled by Jonas Nordberg),
Inventarium Ofver de machiner och modeller, som finnas vid kongl. modell-kammaren i
Stockholm, beldgen uti gamla kongshuset pa k. Riddareholmen (Stockholm, 1779).



:‘A
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A representation of the Royal Swedish Model Chamber (with some original models)
displayed at the Swedish National Museum of Science and Technology in 1947.





http://pellesnickars.se/

The meta-museological aspect of our project is as stated
the digitisation of the more than 80 museum

accentuated by
yearsbooks—Daedalus, published between 1931 and 2015—

resulting in a minor cultural data set with some 15,000 pages and a

few million words.
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http://digitalamodeller.se/modell-2-daedalus/alla-arsbocker/

Digitala modeller Meny — In English
Introduktion

Daedalus 1931-2015

S0k | Daedalus Artiklar c¥ Lzdda ner paf | wml | 3x:

Daedalus som dataset 1. Christopher Polhems modell till ett skeppsupphalningsverk

2. Wilhelm Teodor Unge
3. Den opliska telegrafen i Furusund

Las online ol Lacida ner i

Dzdalus

TEKNISKA MUSEETS
ARSBOK



http://digitalamodeller.se/modell-2-daedalus/alla-arsbocker/

DAEDALUS 1966

Tekniska Museets Arsbok

Dr E THULIN

: bnd/g;

The plan is to use different types
of text analyses tools and
methodologies to work and
wrangle this data—i.e algortihmic
models and packages such as
topic modeling, NER-analyses
and word2vec.
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Cultural heritage as digital noise:
nineteenth century newspapers in
the digital archive

Johan Jarlbrink and Pelle Snickars
Department of Culture and Media Studies, Umed University, Umed, Sweden

Abstract

Purpose ~ The purpose of this is to explare and analyze the digitized collection at the
National Libeary of Sweden, onculunlhmme digital moise. In what specific ways are
newspapers transformed in the digitization If the digitized document is not the same a5 the source
document — is it still a histoeical record, or hmndmmdimomhimehe’
Design/methodology/approach - The authors ha bﬁhMﬂsﬁlimml&

i mmz;d.sr mmdbyawmmmmtanu&a
i study of the digitimtion process.

l-‘lndw mmmldnmm«Mmm«mmmdm
of misinterpreted words generated by OCR, and millions of texts reedited by the auto-segmentation

lodl'bnthewohm is mostly unknown to the staff involved in the digitization process? Sticking o any

idea of a provenance chamn is hence impossible, since many steps have been outsourced to unknown fctors

affecting the source document,

Originality/value ~ The detail examination of dgitally transformed is valuable to scholars

i

WMadmnmpmmannmzdbyﬂnhhnanlhhwyofmmelSWOmobu
copy of Aflmbladet was digitized in 2013 at the Swedish Media Conversion Centre.
The newspaper Aftonbladet, founded in 1830, was one of the key titles in nineteenth century
Sweden. It is often described as the first modern newspaper — consequently, it was also the
ﬁrstmwmbccmrpktzlyd:gxmadbythcbhmalmnwy Then again, if a telegraph
struck by lightning in the kate 1840s produced some real uncanny results, the same can be said
of present day digitization processes. The digital version of the paper with the lightning-
tedegraph incident, in fact, Bterally reported that the struck assistant “saw a dazzling
light along the wires on the walls conducting electricity de visl devardigavid vardigavid
dejemte fullkomen thdfievintparkersiagna farvintparkerslagna parkerslagna ken - tas tilli70
70 misvart fruktarsnart tAf eoch sisrans njes ¢j [...] which fell down in pieces, burning the
table and the floor.”

This research has been funded by The Tarsten Soderberg Foundation.
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feature article

FREDRIK NOREN AND PELLE SNICKARS
Umead University

Distant reading the history of
Swedish film politics in 4500
governmental SOU reports

ABSTRACT

Using computatiomal methods, digitized collections and archives can today be
scrutinized in their entirety. By distant reading and topic modeling one particu-
lar collection ~ 4500 digitized Swedish Governmental Official Reports (SOU)
from 1922 to 1991 — this article gives a new archival perspective of the history of
Sewedish film politics and policy-making. We examine different probabilistic topics
related to film (and media) thet the algorithm within the topic modeling software
Mailet extracted from the immense text corpora of all these Official Reports. The
article methodologically recounts and anmalyses novel tways fo understand the
history of Swedish film politics and policy-making through topic modeling the
massive text corpora of SOU publications, Topic modeling is a computationsl
method to study themes in texts by accentuating words that tend to co-occur and
together create different topics. Basically, it is a research tool for the discovery of
hidden semantic structures, exploring @ collection through the underlying topics
that run through i, Hence, our article captures @ number of film discourses and
trends within the SOU material. In comclusion, twe argue that topic modeling
should be recognized as @ method and research aid for gathering an overview of a
major material; as @ way to pose new and unforeseen research guestions; and as a

www.Intellectbooks.com 155
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Textual Mocels of the Past

The industrialisation of Sweden put brand new geographical
places on the map. Towns grew up around mines, saw mills,
and mechanical tfactories all over the country.

Yet, precisely where is the national history of technology
located geographically when presented by Daedalus? And how
does this historiographical geography change over time?



Textual Mocels of the Past

We extracted the texts from the alto-xml files and cleaned the
texts manually in order to get rid of place names in
bibliographies, advertisements etcetera.

A named-entity recognition (NER) implementation for
Swedish was used to extract place names from the cleaned
texts. Unique hits were checked, false hits deleted and the place

names assigned GIS coordinates (using Google Maps
Geocoding API).






Textual Models of the Past—
Where is the World of Technology (according to Daedalus)?




Textual Models of the Past—
Where is the World of Technology (according to Daedalus)?




When is the history of technology?—most frequent years
mentioned in Daedalus.
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How frequent are years mentioned in Daedalus—as for example
18977
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1932293529411945194719512.95419571963196819711973197619781598218841938619881591193419971999200120122014




And what about the time horizon of the history of technology
(according to Daedalus)? Amount of years that each yearbook
looks back in time.



Textual Mecdels of the Past

At present we are working with preparing the Daedalus data set

for topic modeling, where articles need to be clearly
segmented.

We have also begun—in collaboration with our programmers at

Humlab—to try to understand if and how word-embedding
models can be useful.



Textual Mecdels of the Past

At present we are working with preparing the Daedalus data set
for topic modeling, where articles need to be clearly
segmented.

We have also begun—in collaboration with our programmers at
Humlab—to try to understand if and how word-embedding
models can be useful.

Some of our first try outs, for example, show that the word

1

vector “technology” has an analogy an affinity to “iron
handling”—which is hardly suprising. But also to a word vector
as "possibilities”, hinting at the ways in which technology and

future are linked concepts.



i
;"A'/']‘;. X (/ ) , ([

- [ \ | ’ : E: .
osut 'm'{(ft ﬂzz//}Zz‘/L ;i\}‘d(mf)z‘ g K&mﬁ‘g {,

l
'L

il



http://pellesnickars.se/







According to Polhem, mechanics was the foundation of all
knowledge. As a pre-industrial inventor working during the
early 1700s, he sincerely believed that physical models were
always superior to drawings and abstract representations.



Since a writer naturally had to know the alphabet in order to
create words and sentences, Polhem argued that a
contemporary mechanicus had to grasp a similar mechanical
alphabet to be able to construct and understand machines. This
seems to have been Polhem’s main idea for constructing and
establishing the different wooden models in his so called
mechanical alphabet.



Models from Christopher Polhem’s “mechanical alphabet” from the early 1700s.
Actual models—whether in the form of originals or copies—can today be found at
the Mining Museum in Falun as well as at the Swedish National Museum of Science

and Technology in Stockholm.






During the latter half of the 18th century these models—and
many others—were displayed at the Royal Swedish Model
Chamber—I|ocated at the fashionable Wrangels Palace on
Riddarholmen in Stockholm. The institution was open to the
public, and counted as one of the finest physical model
collections in Europe.



Visual Models of the Past

In order to investigate the specificity of three-dimensional
scanning, rendering and modeling, we decided to apply five
different forms of 3D visualisations of Polhem’s alphabet—

executed in altered media modalities.



l. Stupic Scanning

We used an ordinary iPhone—and the Agisoft Photoscan
software—to repeatedly photograph one of Polhem'’s models.
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Simple scanning of one wooden model from Polhem’s mechanical alphabet—using an iPhone and the
software Agisoft Photoscan. The IMG.jpg-markers indicate where photographs were taken.

polhem_modell.psz




Il. Computer Animated Models

We collaborated with the professional Swedish animator Rolf
Lindberg who computer-animated some models (rather than
scanning them).



Rolf Lindberg simulated a model from Polhem’s mechanical alphabet—by way of a few photographs—
and constructed a brand new virtual object in the software Cinema 4D.
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Naturally, computer code could make all models run completely
smooth. In one original model, however, a cogwheel caused a
lot of friction; the model was built by wood after all.

We hence asked Lindberg to make friction more noticeable in
his animations when the cogwheel moved (which he did).

In fact, the tricky issue of how to represent friction in a technical
rigours way in 3D, became an interesting research question for
us.



1. CT-Seanning Meodels

We CT-scanned some models—that is, X-ray computed
tomography—at Linkoping University Hospital in a collaboration
with the Center for Medical Image Science and Visualization.



CT-scanning a model from Polhem’s mechanical alehabe

and Visualization at Linkdping University Hospita
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Inside Polhem—CT-scanning a model in collaboration with the

company Interspectral made it possible to see inside models
without breaking them.
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IV, Student Scanning)

We collaborated with two students that—training to become 3D
technicians—who used photogrammetry to make 3D
visualisations of all models.



Student photogrammetry

O

http://digitalamodeller.se/modell-3-polhems-mekaniska-alfabet/visualiseringar-av-modeller/


http://digitalamodeller.se/modell-3-polhems-mekaniska-alfabet/visualiseringar-av-modeller/

Visual Models of the Past

The purpose of these try-outs of multiple scanning procedures—
or perhaps models of models—was to raise awareness within

the heritage domain that 3D digitisation and visualisations can
be done in various ways.



Visual Models of the Past

It might not come as a surprise, and the London charter on
computer-based visualisation recognises a wide range of
available methods. Yet it is quite another matter for a heritage
institution to have the ability to practically test differences in

3D procedures and results.



Visual Models of the Past

The specificity of 3D digitisation depends on factors as
selected materials, scanning, rendering and modeling
procedures—not to mention funding. It goes without saying
that the contrast between self-scanning Polhem’s models and
CT-scanning them is foremost one of money.



Visual Models of the Past

Using Polhem’s mechanical alphabet as a case, different 3D
digitisation methods will result in representations that share
some attributes with the original models—but not all of them.

You can, for example, move a 3D model around—but not move
its parts. In an animation, on the other hand, all parts move—
but you cannot steer movement yourself.



V. Remodeling the Swedish Model Chamler in VR

At Humlab we hence decided to re-modelled Polhem’s
mechanical alphabet by building a virtual reality model—for

HTC Vive glasses with the software Unity—of the Royal Swedish
Model Chamber around 1760.
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Conclusion

As long as the library or "the archive” was considered a place
for historical scholarly practices—that is, essentially a
repository of a static set of documents against which history
refined itself—digital resources were foremost a way or an
instrument that provided access to the past.




Conclusion

However, all forms of digitisation transforms “the archive”—in
quite different ways—and makes it processable and

calcuable.

Documents and resources then become constitutive parts of
the digital repository. They also become subject to analysis in
their own right—as James Mussel and others have argued—
and they can be analysed anew with the help of novel tools or

applications.



Conclusion

| would argue that it the epistemic foundation of "the
archive” is altered—then scholarly historical practices needs
to change too. Not all—but some.



Conclusion

Modeling the past—in textual, visual or algorithmic ways—is
one way to understand and scholarly work with both the
science of history as well as the history of science and
technology (in my case) from a somewhat ditferent
perspective, where the history of technology hopetully
appears in a new light.

3D digitisation can, for example, be done through various
modeling procedures, even if textual and algorithmic
models on big data sets needs repeated computational
training.



Conclusion

| would, however, finally also like to stress the advantage for
the humanities—and in particular the digital humanities—to be
able to work with the more general concept of scientific
modeling.



Conclusion

| would, however, finally also like to stress the advantage for
the humanities—and in particular the digital humanities—to be
able to work with the more general concept of scientific
modeling.

't might help us to learn more.
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