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Background and research focus

® Background

® BSc Psychology with Cognitive Science

® MSc Computational Science

® PhD candidate in data-driven modeling of
socio-historic systems

® My research

® System: Letter correspondence of reformers

® Data: 20,000 letters, 3,000 people, sending-
and (receiving) dates + locations

® Method: Social network analysis

® Who writes how many letters to whom

® From where to where and when

® No letter content

<> Insights about Reformation with
quantitative methods
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Motivation

Research question

How does the religious ideology of reformers affect their letter correspondence network?

® No information on religious ideology of reformers in letter correspondence data

® Holy Roman Empire (HRE) was comprised of lots of territories (patchwork rug)

® Territory ruler determined religion

® Reformers moved between territories

® Test assumption that reformers moved to places that support their religious ideology

e Match reformers to territories < assign religious ideology to reformer
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Motivation

Research question

How does the religious ideology of reformers affect their letter correspondence network?

® Match reformers to territories = assign religious ideology to reformer

HistoGis: Where was point X,Y at time Z

w
T About - Browse the Data = Retrieve the Data ~ »
HISTOO

Temporalized Spatial Query
Lat* 4722
Lng* 833

When 182001-01

o Schweiz (1815-06-09-1919-12-31)
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Assign religious ideology to reformers within a certain period

® Steps

® Temporalised spatial query: Where was reformer (point X,Y) at time Z =9 territory A
¢ Content query: Which religious ideology did territory A support at time Z < Lutheran

® |nference: Reformer was Lutheran at time Z
e Problems

® No geo-political vectorised maps from 16th century available
® No structured data on territory-religion match available

Chair of Systems Design www.sg.ethz.ch | Ramona Roller Research visit at Austrian Centre for Digital Humanities | 17/06/2019
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Assign religious ideology to reformers within a certain period

e Approach: Construct geo-spatial dataset of territories

Get geo-spatial data of territories
Vectorise raster map

Assemble territory-specific data set Assign ideology to reformer

Get non-geo-spatial data of territories
Crawl Wikipedia

¢ Desired Output

® GeoDataFrame of reformers who are matched to activity places, territories, and religious ideologies
(potentially over time)

reformer placeGeo territoryGeo territoryName activityStart activityEnd

religion
Luther Point(...)  Polygon(...)  Kfm. Sachsen 1530 1540 lutheran
Calvin Point(...)  Polygon(...) Genf 1530 1540 calvinistic
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Workflow: Vectorise raster map

Get geo-spatial data of territories
Vectorise raster map

Get non-geo-spatial data of territories
Crawl Wikipedia

=" Assemble territory-specific data set Assign ideology to reformer
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Vectorise raster map: Input

® Raster file of geo-political map

® Territories separated by colour
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Vectorise raster map: Scan, pre-process, geo-reference

@ Scan geo-political map

® Pre-process scan

® Crop legend

© Geo-reference scan

® Look-up geo-coordinates of locations

Chair of Systems Design |

www.sg.ethz.ch |
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\GIS

File Edit View Settings

B> (L2605 @ PEMIE OPPP QAL « foll '

GCP table
Visible D SouceX SourceY & Dest.X | Dest.Y dX(pixels)  d(pixels) Residual (pixels)
0 1095.52 -2605.42 833 47.22 [ 0 [
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Vectorise raster map: Polygonise

@ Scan geo-political map

® Pre-process scan

© Geo-reference scan

O Polygonise map

® Extract polygons based on pixel colour

red

geometry

390155
292477
552917
102464
507497

240.0
247.0
206.0
247.0

213.0

POLYGON ((13.70047412479831 53.503530946035324,...
POLYGON ((17.12797152035539 53.55143751701807....
POLYGON ((8.992564741574409 46.46126501422215....
POLYGON ({20.5424034874669 53.615775211321086, ...
POLYGON ((15.5122135359187 47.23648043528951, ...
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Vectorise raster map: Fill

@ Scan geo-political map =
® Pre-process scan =
© Geo-reference scan

O Polygonise map

@ Fill holes in polygons
® Buffer function »
® Measure accuracy by randomly sampling .
points in bounded rectangle and categorising
them as
true positives, false positives,
true negatives, false negatives

51
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Vectorise raster map: Prepare filtering °

@ Scan geo-political map

@® Pre-process scan

o0 os 1o 1s 20 25 30

© Geo-reference scan

@ Polygonise map
@ Fill holes in polygons .

@ Prepare filtering of non-territory polygons
@ Filter by area

® Hardcoded rule: Discard all polygons with
area < threshold

T B 1 5 % B 1 B T B 1 5 6 B 1 b T B % 5 1 B 1 b

red green blue geometry

_ 0 40 30 40 POLYGON ((20.12430977722094 54 98863464595235, ..
® Match polygons of different colours

1 40 30 40 POLYGON ((18.24288808104642 54 400690365044, 1 ..
® If area(polyr) ~ area(polyg) and 0.95 x

2 160 170 17.0 POLYGON ((12.25021156735244 52 69782952526276, ...
area(po/y,R) < area(po/yR N PO/}’B) : 3 40 30 40 POLYGON ((20.79500177076869 52.43216581356172,...
Match 4 B1.0 970 169.0 POLYGON ((11.56645414535705 54.40940065156943, .

Chair of Systems Design | www.sg.ethz.ch | Ramona Roller Research visit at Austrian Centre for Digital Humanities | 17/06/2019 | 13 /28



ETHziirich

Vectorise raster map: Filter

® Rivers

@ Scan geo-political map
® Pre-process scan

© Geo-reference scan ® La bels
@ Polygonise map
@ Fill holes in polygons PY BOrderS

@ Prepare filtering of non-territory polygons

@ Filter non-territory polygons by colour
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Vectorise raster map: Merge

@ Scan geo-political map
@® Pre-process scan

© Geo-reference scan

@ Polygonise map

@ Fill holes in polygons

@ Prepare filtering of non-territory polygons

@ Filter non-territory polygons by colour
® Merge polygons belonging to the same
territory
® |f same colour and shared border or

intersection: Merge
® Does not work for enclaves

o T 2 ] 1 s 16 7
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Vectorise raster map: Output

red

green blue originalld geometry
0 247.0 2240 1960 7912 POLYGON ((14.558437235939442 45.33328302513392,...
1 247.0 2240 196.0 7896, 7907, 7908, 7909  POLYGON ((19.984943521 52.30620324, 19.98494321...
2 240.0 2500 201.0 7911, 7432, 7883, 7788, 7868, 7860 POLYGON ((19.0181035 49.94102412339576, 19.018...
3 247.0 2240 196.0 779, 7910, 7533, 7444, 7897 POLYGON ((4.593870498229246 46.77048015408438, ...
4 213.0 1720 48.0 7904, 7905, 7653, 7852, 7797, 7896, 7900 POLYGON ((13.765801267 45.4465167383, 13.79193...

® 6,562 territory-polygons

® For comparison: 611,854 polygons after polygonisation step

Chair of Systems Design |
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Vectorise raster map:

DAS HEILIGE ROMISCHE REICH
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Workflow: Crawl Wikipedia

Get geo-spatial data of territories
Vectorise raster map

Get non-geo-spatial data of territories
Crawl Wikipedia

=" Assemble territory-specific data set Assign ideology to reformer
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Crawl Wikipedia: Get territory names .

@ Crawl Wikipedia’s list of HRE territories
® Parse Wikipedia's page on ‘List of

territories in the Holy Roman Empire’

® Extract HRE territory name from html

old_name modern_name

o e
G ok
W

ta

WIKIPEDIA

Die freic Enzyklopidic

Haupisaite
Themenportaie
Zutaliger Artkel

Mitmachen
Artkel verbessem
Neuen Arkel aniagen
Autorenportal

Hife

Letzte Anderungen
Kontakt
Spenden

Werkzeuge
Links auf dlase Safte

Anderungen an
veriinkien Soiten

Speziaisaiten
Permanentar Link
Seierinformationen
Wiidata-Datenobjekt
Artike zitloren

n anderen Projeken

Commons.

Drucken/exportieren
Buch erstellen

Als PDF herunteriaden
Druckversion

In anderen Sprachen €
-

Engisn

Espariol

Artikel Diskussion

Liste der Territorien im Heiligen Romischen Reich

Diese Liste der Territorien des Heiligen Romischen Reiches enthait Territorien, die dem Heiligen Rom
Reichsstande zu verstehen, im Reichstag im Kurfarstenrat, und
bildeten keinen Reichsstand mit vollem Stimmrecht

Die in der alphabetischen Liste aufgefilrten Links verweisen entweder direkt auf einen gleichnamigen A
Territorien bzw. Regionen oder auf Adelsfamilien. Problematisch ist hier, dass bei kleineren Gebieten eini
geistichen Territorien bestent die Schwisrigkeit darin, zwischen geisticher und welticher Sphre zu trent
(als Didzese) bilden vielfach eine Ausnahme. Allerdings wird oftmals zwischen Bistum und Firstbistum/
Weitere Schwierigkeiten ergeben sich daraus, dass der Name einer freien Stad oftmals auch der Name
dessen Einflussbereich sie sich mit der Zeit herausgelsst hatte (z. B. Liibeck, Nimberg, Bremen). Ferne:
(insbesondere Gsterreich, Bayern, Sachsen)

SchlieBlich sind die Territorien des Heiligen Romischen Reiches gegeniiber solchen Territorien abzugren
Bevslkerungsteile aufwiesen, aber nicht Teil des Heiligen Romischen Reiches gewesen sind. Ofimals ha
Reiches (insbesondere Preuen, Ungam, Schieswi iehe die Liste am Ende des Artikels).

Es sei auch auf die Kategorien Weltiches Geistliches

Erlduterungen (searbeiten | Quelitext bearbeiten ]

Die Liste enthalt zunachst den Kurznamen des Gebietes, in Klammer seine damalige Rechtsstellung un
liegt - gema ISO 3166-2:DE.

Inhaltsverzeichnis A B (

»

[Bearbeiten | Quelltext bearbeiten ]
1. Aach (Herrschaft), DE-BW.
2. Aachen (Reichsstadt), DE-NW
3. Aalen (Reichsstadt), DE-BW

4. Aalst (Grafschaft), BE

5. Aarberg (Grafschaft), CH

6. Aargau (Grafschaft), CH

7. Abenberg (Grafschaft), DE-BY

type_of_rule modern_country

0 Aach (Hegau) Aach
1 Aachen Aachen
2 Aalen Aalen

Chair of Systems Design | www.sg.ethz.ch | Ramona Roller

[Herrschatt (Territorium), Herrschaft] [DE-BW]

[Freie Reichsstadt, Reichsstadf] [DE-NW]

[Freie Reichsstadt, Reichsstadf] [DE-BW]
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Crawl Wikipedia: Structured

i

WIKIDATA  Prince-Bishopric of Paderborn (gs0:02)

P
« nmre anuages
abe Desrpton =i
o Prce i Patesom
Goman gisictes
Rektos Docoe ot
Sviss Goman
P Padertn
[pe—
Statements
— § price Binopc o
- .y . . . ormtrences
® Crawl Wikipedia's list of HRE territories
T
® Extract HRE territory name from html J -/ .
|
|
© Structured crawl ‘
® Query wikidata to extract HRE territory
attributes i
T & 120 P
[ ——
ity
1 eeence
old_name type_of_rule 1 _of P dissolved religion geolLoc
Landgrafschaft ['Graf#Landgraf, siate of the Holy Roman siate in the Holy +1967-01- +1803-01- n
28 Hessen-Kassel ‘Landgrafschaft] Empire in 1567—1803 Roman Empire  01T00:00:00Z  01T00:00:00z -UMNETaNISm  (9.497778, 51.319722)
" — +0801-01- +1802-01- . (10.026097222222,
158  Stift Gandersheim ['Reichsstift] monastery monastery 17T00:00:00Z  01T00:00:00Z Lutheranism 51.870307222222)
[Graf#Pfalzgraf, historical territory of the Holy P +1085-01- +1803-01- -
LEE UL ‘Pfalzgrafschaft] Roman Empire countship 41 100:00:002  01T00:00:00z  CAMINISM (EDIEERRC2)
Chair of Systems Design | www.sg.ethz.ch | Ramona Roller Research visit at Austrian Centre for Digital Humanities | 17/06/2019 |

/28


wikidata

ETHziirich

Crawl Wikipedia: Semi-structured

® Crawl Wikipedia's list of HRE territories
@® Extract HRE territory name from html

© Structured crawl

® Semi-structured crawl
® Crawl Wikipedia's infoboxes of HRE territories

Territorium im Heiligen Rémischen Reich
Hochstift Paderborn

Alternativnamen

Entstanden aus

Herrschaftsform

Herrscher/Regierung

Stift Paderborn, Hochstift
Paderborn, Flrstbistum
Paderborn, Paderborner
Land

im 14. Jahrhundert
herausgebildet aus
Herzogtum Sachsen
Wahifirstentum/Standestaat

Furstbischof, Administrator
oder in Vakanz: Domkapitel

eold_name type_of_rule infobox_keys inception dissolved religion geoloc
'y . . b o 1793/1801: [[Erste bis 1533: [[Rémisch-

Pfalz- [name', ‘wappen’, karte', 1444: [[Pfalz-Simmern- n (nan,

41 Zweibriicken (RS Ehai] “bildtext, 'vorid... Zweibriicken]], <br>1444:... FIEEEEs _ katholische ")
Republik|Frank... Kirche[katholi...

16 Anhalt- [Firstentuny] ["2Me’, 'Wappen’, lkarle’, NaN NaN [lutherisch]], ab 1525 (13N

Kéthen periode’, 'regier... nan)

44 Farstentum [Markgrafschaft#¥Markgraftum’, [name’, ‘wappen’, karte’, NaN [[KBnigreich Bayern]] [[katholisch]] bis 1525, (nan,

Bayreuth "Markgraftum’] ‘regierungsform’, ... (1810) seitdem [[lutherisch]] nan)
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Crawl Wikipedia: Evaluation of crawlers

® Crawl Wikipedia's list of HRE territories
® Extract HRE territory name from html

© Structured crawl
© No hardcoded string-formatting needed
@ No time-stamped data (change of religious ideology)
@ Large loss: from 687 to 30 territoies

O Semi-structured crawl
© Time-stamped data available (change of religious ideology)
@ Hardcoded string-formatting needed
@ Large loss: from 687 to 58 territoies
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Workflow: Assemble territory-specific data set

Get geo-spatial data of territories
Vectorise raster map

Get non-geo-spatial data of territories
Crawl Wikipedia

=" Assemble territory-specific data set Assign ideology to reformer
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Assemble territory-specific data set

@ Match polygons to territories

® Spatial join
old_name red green blue geometry inception dissolved religion
6 Kurpfalz 193.0 236.0 179.0 POLYGON ((8.267031605513741 49.06999556039447,... 1085-01-01 1803-01-01 Calvinism
8 Landgrafschaft Hessen-Kassel 186.0 185.0 205.0 POLYGON ((9.384327594944018 51.39564182360063.... 1367-01-01 1803-01-01 Lutheranism
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Workflow: Assign ideology to reformer

Get geo-spatial data of territories
Vectorise raster map

Get non-geo-spatial data of territories
Crawl Wikipedia

=" Assemble territory-specific data set Assign ideology to reformer
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Assign religious ideology to reformer

@ Approximate place of activity

® | ocation where reformer sent+received most

letters
® Match activity places to territory
® Spatial join

©® Match religion of territory to reformer

name geometry territory  religion

81 martin luther POINT (12.6279659 51.8739831) Kfm. Sachsen lutheran
85 philipp melanchthon POINT (12.6279639 51.8739831) Kfm. Sachsen lutheran
Eh heinrich bullinger POINT (8.541694 47.3768866) Zlrich  reformed
160 ulrich zwingli POINT (8.541694 47.3768866) Zirich  reformed
33 johannes calvin ~ POINT (6.1431577 46.2043907) Grafschaft Savoyen calvinism

Chair of Systems Design www.sg.ethz.ch | Ramona Roller
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Workflow: Evaluation

® Automated vectorisation of raster map

® Generalisable approach with few manual inspections (buffer size, cut-off area, filtered colours)
® Spot test are promising

<> Systematic validation with manually vectorised map

<> Refine exploration of parameter space

<> Filter first then fill holes

® Crawl Wikipedia
® Enrich shapefiles with non-geo-spatial attributes
® Unstable solution which requires a lot of manual work
< Also consider other more structured data sources
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Summary

@ Generalisability

® Automated vectorisation by RGB-values
® Enrichment by Wikipedia

® Feedback

® Validation and publication

©® Communication of reformers

® Effect of religious ideology on letter correspondence network (initial RQ)

O Migration of reformers

® Factors and events driving the movement of reformers
(e.g. support for religious ideology, wars, characteristics of ruler)

@ Confessionalisation
® Factors and events driving adoption of protestant ideologies (e.g. situation in neighbouring territories)
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