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William Playfair's chart of wheat price and wage, 1784
(image in public domain ®)

Charles Minard's map of Napoleon's Russian campaign, 1869
(image in public domain ®)

Jacques Bertillon’s thematic map with pie-chart glyphs, 1886
(image in public domain ®)
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How many historical visualizations have survived to date?

Finding historical visualizations (images + metadata)
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The OldVis project stack

Application
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Data Processing

Data Querying
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Data Source

General-purpose image search engines?

Google old visualizations 4y & Q @ i
Al Images Videos Shopping News i More Tools Wl Saved  SafeSearch ~

@ Bloomberg.com ® vintagevisualizations.com @ Pinterest
19th-Century Data Visualizations ... Posters of Old Maps and Historic Data Viz Historic data visualizatio...

# The Interaction Design Foundation @ insightsoftware as Jim Vallandingham as Jim Vallandingham
Information Visualization — A Brief Pre ... A Brief History of Data Visualization ... Jim Vallandingham Jim Vallandingham
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Digital Libraries

David Rumsey Map Collection (https://www.davidrumsey.com/)

About View Collection Publications 2 Help Search the Collection Go

'h“VIS 2023

David Rumsey Map Collection

Browse 124,306 Maps and Images
CARTOGRAPHY ASSOCIATES POWERED BY LUNA IMAGING
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Digital Libraries

Internet Archive (https://archive.org/)

ﬁ INTERNET
ARCHIVE

Search the history of over 817 billion web pages on the Internet.

mn“"nﬂ" mﬂﬂ"l"ﬂ Qemer URL or keywords

Internet Archive is a non-profit library of
millions of free books, movies, software,
music, websites, and more.
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817B 38M 1o0M 15M 26M ™M 4.7M 251K 1.8M

Search @

Advanced Search
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New to the Archive?

Archive News

Bowling Green State University Music
Library and Bill Schurk Sound Archives
partners with Internet Archive

Book Talk: Moving Theory Into Practice

Preserving the Past, Empowering the
Future: Unveiling the Wayback Machine’s
Vital Role in Investigative Work

More posts

; How to download files Q How.to search the
archive

‘ .ll How do | borrow a book?

Listening to music on the
archive

Top Collections
Terms of Service (last updated 12/31/2014) v
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Digital Libraries

Gallica (https://gallica.bnf.fr/)
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Digital Libraries

Library of Congress (https://www.loc.gov/collections/)

LIBRARY — :
llnnnn'm: CONGRESS Dightal Collections b ﬂ

Library of Congress » Digital Collections

Share

Digital Collections

© Featured Content
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Data Obtaining

Querying, parsing, and cleaning

() https://github.com/oldvis/libprocess

pypi [v0.1.4 | code style black | commitizen 'friendly

Installation

pip install libprocess

Usage Example

from libprocess import DavidRumseyMapCollection

base_url = "https://www.davidrumsey.com"

service = "/luna/servlet/as/search?"

query = "g=type=chart"

querier = DavidRumseyMapCollection("./metadata/", "./imgs/")
querier.fetch_metadata([f"{base_url}{service}{query}"])
querier.process_metadata(save_path="processedMetadata.json")

FeVIS 2023

10/ 22
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Data Obtaining Data Obtained

Querying, parsing, and cleaning Number of images with corresponding metadata

() https://github.com/oldvis/libprocess

Digital Collection #lmages

([ callica 195585
Installation e -

¢fi Internet Archive 82225

pip install libprocess

British Library 39312
Usage Example ME Library of Congress 27742
& David Rumsey Map Collection 25563
FE Telefact 264
query = "g=type=chart" K] Alabama Maps 142
Total 370883
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Metadata Schema

interface Entry {
uuid: string
authors: string[]
displayName: string
publishDate: Date | [Date, Date],
downloadUrl: string
viewUrl: string
languages: string[]
tags: string[]
abstract: string
md5: string
phash: string
resolution: [number, number]
fileSize: number
rights: string
source: {
name: string
url: string
accessDate: Date
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e Bibliographic information
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displayName: string

publishDate: Date | [Date, Date],
downloadUrl: string

viewUrl: string

languages: string[]

tags: string[]

abstract: string
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e Bibliographic information

e Image file properties

md5: string

phash: string

resolution: [number, number]
fileSize: number
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Metadata Schema

rights: string
source: {
name: string
url: string
accessDate: Date

}

Bibliographic information
Image file properties
Copyright information

FeVIS 2023
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Labeling System

Distinguish visualization images from other images

OldVisOnline signin View Annotate  Contribute  About 3 )
YV Selectors Q_ UnLabeled | Q Labeled Search Q
BB Entries 1/1in page labeled  #entries: 25563

29. Statistical Diagram: Aspects of British Trade.

author: Bartholomew, J. G.

year: 1907

source: David Rumsey Map Collection
language: English

tags: Statistical Atlas, Statistical Diagram

PN

€ view metadata [® copy metadata & url G google

FCVYL HSILIYE I0 SLOIJSY

'DEVELOPMENT OF EXPOKT TRADE T0 BRITISH POSSESSIONS CONPARED WITH.

previous 1entry | next1entry | goto first unlabeled
_ #Vis/Not: #Map/Not: #Text/Not: #Unsure: #Not-Labeled: #Confident:
7= Progress download | upload
9790 /15773 15795 / 9768 5811/19752 2279 (o] 23284
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Distinguish visualization images The workflow

OIdVisOnIine Sign in View  Annotate  Contribute  About & €)

¥ Selectors Q UnLabeled Labeled Search Q
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author: Bartholomew, J. G.
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source: David Rumsey Map Collection

language: English

tags: Statistical Atlas, Statistical Diagram

£ view metadata (B copy metadata &% url G google

FAVHL HSILIEE 40 SIOTASY

e TR R R e

R o
previous 1 entry | next 1entry | goto first unlabeled

— #Vis/Not: #Map/Not: #Text/Not: #Unsure: #Not-Labeled: #Confident: )
¥= Progress submit | download | upload
9790 /15773 15795 / 9768 5811/19752 2279 9 23284
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- Stntsicl Dlgron: Apoct of i Trde. 2. Finetune VGG-16 for text/map/vis detection
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source: David Rumsey Map Collection

language: English

tags: Statistical Atlas, Statistical Diagram

£ view metadata (B copy metadata &% url G google
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previous 1 entry | next 1entry | goto first unlabeled
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Distinguish visualization images

OldVisOnline signin View Annotate  Contribute  About & )
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29. Statistical Diagram: Aspects of British Trade.

author: Bartholomew, J. G.
year: 1907
source: David Rumsey Map Collection

language: English

tags: Statistical Atlas, Statistical Diagram

€ view metadata (B copy metadata &} url G google

ZaVEL HSILIEE 40 SI0TA

previous 1 entry | next 1entry | goto first unlabeled

— #Vis/Not: #Map/Not: #Text/Not: #Unsure: #Not-Labeled: #Confident:
¥= Progress submit | download | upload
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VIS 2023
Semi-Automatic Labeling

The workflow

1. Manually annotate 25K images
2. Finetune VGG-16 for text/map/vis detection

3. Predict on the remaining 345K images
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Distinguish visualization images The workflow

OIdVisOnIine Signin View  Annotate  Contribute  About & €) M ” 2 5 K .
S = a anually annotate Images
BB Entries 1/1in page labeled  #entries: 25563

Finetune VGG-16 for text/map/vis detection

29. Statistical Diagram: Aspects of British Trade.

author: Bartholomew, J. G.

Predict on the remaining 345K images

Manually screen and correct the predictions

S N

. Filter visualizations by publish date

ntry | next1entry | goto first unlabeled

— #Vis/Not: #Map/Not: #Text/Not: #Unsure: #Not-Labeled: #Confident:

¥= Progress submit | download | upload
9790 /15773 15795 / 9768 5811/19752 2279 9 23284
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Qutcome

13K images with metadata

Digital Library #lmages #Vis Before 1950
4 David Rumsey Map Collection 25563 9790 7816
m Internet Archive 82225 6885 2985
([ Gallica 195585 2183 2090
27742 299 212
264 225 225
39312 137 132
Alabama Maps 142 52 51
Total 370883 19571 13511
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Online Gallery
) https://github.com/oldvis/gallery

[=] olavisonline  signin
W Selectors  search: 'Playfair, William' X

i Temporal bin size: 50 years year range: [618, 1950] (#unknown: 101)
6000 —
4000 —

2000 —

0
T T T T T T T T T T T T T T T T T T T T T T
600 650 700 750 800 850 900 950 10001050110011501200125013001350140014501500155016001650170017501800 185019001950

i Tags #tags: 265 1 Authors #authors: 1327
Atlas Map (4202) i Sloane, Charles S. (1332) I
Statistical Atlas (1636)
Chart Atlas (1632)
Nautical Charts (1591) Budapest (Hungary). Févaros Statisztikai
Chart Map (1523)  Statistical (1498) Hivatal (439)

National Atlas (1317)  World Atlas (1142)  llivefalvi, Lajos 1. (439)

Ministere des Travaux Publics (428)

Cheysson, Emile (428)

United States. Census Office (1003)
Gannett, Henry (922)

Statistical Diagram (945)
Agriculture (852) Historical (794)

i Languages #languages: 38 1 Sources #sources: 7
English (7717)  French (3304) David Rumsey Map Collection (7816)
German (1086) Hungarian (360) Internet Archive (2985) Gallica (2090)
Slovenian (293) Spanish (226) Telefact (225)  Library of Congress (212)
Italian (169)  Portuguese (152) British Library (132)  Alabama Maps (51)
Swedish (95) Turkish (76) Latin (69)

Czech (55) Croatian (49)

Hebrew (36) Russian (22)

Multiple languages (20)

View  Annotate Contribute  About B )

BB Entries #matched: 89  #entries: 13511

= VIEW IISlaudia | CUPY TISlaudld 355 Ul \J BUUEIE

3.Carte statistique représentant létendue, la population et les revenus des
principales nations de I'Europe, suivant l'ordre le leur grandeur.

CARTE Suivique Ropreimtons Liondi, & papulstin. o b Rovomsc dos rivcsalis Natins do LEurspe, iant Lt ol Gramon .

Fedr¥sd
|

o U e e
i L

author: Playfair, William

year: 1802

source: David Rumsey Map Collection

language: French

tags: Atlas Map, Population, Statistical Diagram, Statistical Atlas, Statistical
abstract: Fold-out statistical map shows the extent, population, and income of the
principal European nations, in order of size. Diagram overlaid onto a chart, allowing
comparison of scale. Engraving hand-colored in pastel palette.

€ view metadata (B copy metadata & url G google

FeVIS 2023
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Online Gallery

) https://github.com/oldvis/gallery

ﬂEﬂOIdVisOnIine Signin View  Annotate  Contribute  About & )

W Selectors  search: ‘Playfair, William' X Search Q

i Temporal bin size: 50 years year range: [618, 1950] (#unknown: 101) BB Entries #matched: 89 #entries: 13511

= view 1etaUaLa L LURY HItauaLa S5 Ul D BUURIE

00—
3 Carte statisti I'étendue, la ion et les revenus des
- principales nations de [Europe, suivant lordre le leur grandeur.
00—
o
b0 %0 100 /%0t 050 500 20 1000100110010 1801010
i Tags #tags: 265 1 Authors #authors: 1327
Atlas Map (4202) Sloane, Charles S. (1332)
Statistical Atlas (1636) United States. Census Office (1003)
Chart Atlas (1632) Gannett, Henry (922)
Nautical Charts (1591) Budapest (Hungary). Févaros Statisztikai
Chart Map (1523)  Statistical (1498) Hivatal (439)
National Atlas (1317) World Atlas (142) ~ lyefalvi, Lajos . (439)
Statistical Diagram (945) Ministere des Travaux Publics (428)
Agriculture (852)  Historical (794) Cheysson, Emile (428)
i Languages #languages: 38 1 Sources #sources: 7
English (7717)  French (3304) David Rumsey Map Collection (7816) author: Playfair, William
German (1086) Hungarian (360) Internet Archive (2985) Gallica (2090)  year. 1802
Slovenian (293)  Spanish (226) Telefact (225)  Library of Congress (212)  source: David Rumsey Map Collection
Italian (169) Portuguese (152) British Library (132) Alabama Maps (57)  'anguage: French
tags: Atlas Map, Population, Statistical Diagram, Statistical Atlas, Statistical
Swedish (95) Turkish (76) Latin (69)

abstract: Fold-out statistical map shows the extent, population, and income of the
principal European nations, in order of size. Diagram overlaid onto a chart, allowing
Hebrew (36) Russian (22) comparison of scale. Engraving hand-colored in pastel palette.

Multiple languages (20) £ view metadata ( copy metadata

Czech (55) Croatian (49)

16 /22


https://github.com/oldvis/gallery
https://github.com/oldvis/gallery

Online Gallery

) https://github.com/oldvis/gallery

| oldvisOnline  signin

W Selectors search: ‘Playfair, William' X
1 Temporal bin size: 50
00—

o

2000 -

o
el 20 700 120 u0 10 200 950 10001001 10010 1200125015001

years year range: [618,1950] (#unknown: 101) EB Entries

View  Annotate  Contribute  About 38 )

= view 1etaUaLa L LURY HItauaLa S5 Ul D BUURIE

2 Carte statisti létendue, la etles revenus des
principales nations de [Europe, suivant fordre le leur grandeur.

CARTR S Ay Sk & i o & A o il i B bt e

i Tags #tags: 265 1 Authors
Atlas Map (4202) 1
Statistical Atlas (1636)
Chart Atlas (1632)

Nautical Charts (1591)

Sloane, Charles S. (1332)
United States. Census Office (1003)
Gannett, Henry (922)

Chart Map (1523) ~ Statistical (1498) Hivatal (439)
National Atlas (1317) World Atlas (1142) lilyefalvi, Lajos 1. (439)
Statistical Diagram (945) Ministere des Travaux Publics (428)

Agriculture (852)  Historical (794) Cheysson, Emile (428)

i Languages #languages: 38 1 Sources #sources: 7

English (7717)  French (3304)
German (1086) Hungarian (360)

David Rumsey Map Collection (7816)

Slovenian (293)  Spanish (226)

Italian (169)  Portuguese (152)
Swedish (95) Turkish (76) Latin (69)
Czech (55)  Croatian (49)

Hebrew (36) Russian (22)

Multiple languages (20)

#authors: 1327

Budapest (Hungary). Févaros Statisztikai

Internet Archive (2985) ~ Gallica (2090)

Telefact (225) Library of Congress (212)
British Library (132) ~ Alabama Maps (51)

T

author: Playfair, William

year: 1802

source: David Rumsey Map Collection

language: French

tags: Atlas Map, Population, Statistical Diagram, Statistical Atlas, Statistical
abstract: Fold-out statistical map shows the extent, population, and income of the
principal European nations, in order of size. Diagram overlaid onto a chart, allowing
comparison of scale. Engraving hand-colored in pastel palette.
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#matched: 89 #entries: 13511

]
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Dataset Downloading

) https://github.com/oldvis/oldvis_dataset

pypi v 1 § code style black § commitizen [friendly

Installation

pip install oldvis_dataset

Usage Example
from oldvis_dataset import visualizations, fetch_images

visualizations.download("./visualizations.json")
fetch_images("./visualizations.json", "./images/")
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What can we use historical visualizations for?

Usage scenarios of historical visualizations
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Fig. 7. Graphique de la marche des trains sur un chemin de fer, d'aprés la méthode de fbry.

Etienne-Jules Marey's schedule chart"
(image in public domain ®)

[1] La Méthode Graphique dans les Sciences Expérimentales et Principalement en Physiologie et en Médecine, Etienne-Jules Marey, 1878

[2] ViDX: Visual Diagnostics of Assembly Line Performance in Smart Factories, Panpan Xu et al., IEEE Transactions on Visualization and Computer Graphics, 2017 18/ 22
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Etienne-Jules Marey's schedule chart"
(image in public domain ®)

[1] La Méthode Graphique dans les Sciences Expérimentales et Principalement en Physiologie et en Médecine, Etienne-Jules Marey, 1878

[2] ViDX: Visual Diagnostics of Assembly Line Performance in Smart Factories, Panpan Xu et al., IEEE Transactions on Visualization and Computer Graphics, 2017 18/ 22
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Etienne-Jules Marey's schedule chart"
(image in public domain ®)

[1] La Méthode Graphique dans les Sciences Expérimentales et Principalement en Physiologie et en Médecine, Etienne-Jules Marey, 1878

[2] ViDX: Visual Diagnostics of Assembly Line Performance in Smart Factories, Panpan Xu et al., IEEE Transactions on Visualization and Computer Graphics, 2017 18/ 22
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Etienne-Jules Marey's schedule chart! Xu et al's redesign!?
(image in public domain ®) (image © 2017 IEEE)

[1] La Méthode Graphique dans les Sciences Expérimentales et Principalement en Physiologie et en Médecine, Etienne-Jules Marey, 1878

[2] ViDX: Visual Diagnostics of Assembly Line Performance in Smart Factories, Panpan Xu et al., IEEE Transactions on Visualization and Computer Graphics, 2017 18/ 22
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Gutun Owain's volvelle™
(image in public domain ®)

[1] Hen Almanac Cymreig & C., Gutun Owain, 1489

[2] Vol2velle: Printable Interactive Volume Visualization, Sergej Stoppel and Stefan Bruckner, IEEE Transactions on Visualization and Computer Graphics, 2017 19/22
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Gutun Owain's volvelle™
(image in public domain ®)

[1] Hen Almanac Cymreig & C., Gutun Owain, 1489

[2] Vol2velle: Printable Interactive Volume Visualization, Sergej Stoppel and Stefan Bruckner, IEEE Transactions on Visualization and Computer Graphics, 2017 19/22
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Gutun Owain's volvelle!™ Stoppel and Bruckner's redesign!?
(image in public domain ®) (image © 2017 IEEE)

[1] Hen Almanac Cymreig & C., Gutun Owain, 1489

[2] Vol2velle: Printable Interactive Volume Visualization, Sergej Stoppel and Stefan Bruckner, IEEE Transactions on Visualization and Computer Graphics, 2017 19/22
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Volvelle

Opportunities for Redesign

e Adding interaction

e Improving scalability

(image in public domain ®) (image © 2017 IEEE)

[1] Hen Almanac Cymreig & C., Gutun Owain, 1489

[2] Vol2velle: Printable Interactive Volume Visualization, Sergej Stoppel and Stefan Bruckner, IEEE Transactions on Visualization and Computer Graphics, 2017 19 /22



Textual Criticism

How many cholera cases are plotted on John
Snow’s Map!!?

T Chefbos L, Soctuamgien B0 Lden

SCALE 30 INCHES TO A MILE.



Textual Criticism

How many cholera cases are plotted on John
Snow’s Map!!?

. 579[2]
. 578[3,4]

[1] On the Mode of Communication of Cholera, John Snow, 1855

[2] MI3: Machine-Initiated Intelligent Interaction for Interactive Classification and
Data Reconstruction, Yu Zhang et al., ACM Transactions on Interactive Intelligent
Systems, 2021

[3] The Map as Intent: Variations on the Theme of John Snow, Tom Koch,
Cartographica, 2004

[4] The mortality rates and the space-time patterns of John Snow's cholera
epidemic map, Narushige Shiode et al., International Journal of Health Geographics,

2015
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Textual Criticism

The lineage of the data sources

1855 editionl] 1936 edition[2]
2002: binary image by Frerichs[! 1994: Dodson and Toblerl3! (578)
2021: Zhang et al. (579) 2004: Koch (578) 2015: Shiode et al. (578)

[1] On the Mode of Communication of Cholera, John Snow, page 44-45, 1855

[2] Snow on Cholera: Being a Reprint of Two Papers by John Snow, M.D., John Snow, page 44-45, 1936

[3] Snow's Cholera Map, Rusty Dodson and Waldo Tobler, 1994

[4] John Snow - a historical giant in epidemiology, Ralph R. Frerichs, 2002 21/ 22
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The lineage of the data sources

1855 edition[!]

1936 edition!2]

2002: binary image by Frerichs[4!

1994: Dodson and Tobler[3] (578)

-

™

2021: Zhang et al. (579) 2004: Koch (578)

2015: Shiode et al. (578)

[1] On the Mode of Communication of Cholera, John Snow, page 44-45, 1855
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author: Snow, John
year: 1855
|| source: Internet Archive
 |language: English
tags: Cholera
abstract: Includes bibliographical footnotes
&€ view metadata (@ copy metadata &% url G google

= author: Snow, John

| year: 1936

| source: Internet Archive

[ language: English

tags: Cholera

| abstract: xiviii, viii, 191 pages, 2 folded leaves of plates :

| 23 cm On the mode of communication of cholera.--2nd
ed.--Originally published London : John Churchill, 1855.-
| -On continuous molecular changes.--Originally

| published London : John Churchill, 1853 "The principal
writings of John Snow, M. D": p. 187-191
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[2] Snow on Cholera: Being a Reprint of Two Papers by John Snow, M.D., John Snow, page 44-45, 1936

[3] Snow's Cholera Map, Rusty Dodson and Waldo Tobler, 1994

[4] John Snow - a historical giant in epidemiology, Ralph R. Frerichs, 2002
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1l author: Snow, John
| year: 1936

source: Internet Archive

~ |{language: English

tags: Cholera

abstract: xiviii, viii, 191 pages, 2 folded leaves of plates :
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-On continuous molecular changes.--Originally
published London : John Churchill, 1853 "The principal
writings of John Snow, M. D": p. 187-191
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= 1855 edition": 8 in the highlighted area (579 in total)

[1] On the Mode of Communication of Cholera, John Snow, page 44-45, 1855

[2] Snow on Cholera: Being a Reprint of Two Papers by John Snow, M.D., John Snow, page 44-45, 1936
[3] Snow's Cholera Map, Rusty Dodson and Waldo Tobler, 1994

[4] John Snow - a historical giant in epidemiology, Ralph R. Frerichs, 2002
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The lineage of the data sources

Q The 1855 edition of Snow’s map

.
Al K /- On the mode of communication of cholera - Page 58

author: Snow, John
|| year: 1855
source: Internet Archive
language: English
. | tags: Cholera
abstract: Includes bibliographical footnotes
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= Packages for data collection and processing
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