Visualization of Cultural Heritage Collection Data



Complex cultural things - what's the issue?
Close Reading & Viewing
Distant Reading & Viewing

Multiple Views & Bridging the Gaps



a) Can we see topic X with our naked eyes? b) Can we see it well enough?

> If not, we have a case for VIS.




What about

AU

3

cultural collections?



1. Complex Cultural Things
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Concepts of “Culture’
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a) artful / aesthetic / unique / sacred things b) useful / practical / daily / mundane things

+ ¢) awful / unintended / discomforting things



Challenges & Issues with Cultural Things
A quick data(1), user(2) & task(3) analysis

» 1. different types of ,,things*“

= texts & intertexts

* images
= objects S
"  music \ 7 '
—_—— \
= movies / '\: . .
SO /I

= performances
= customs & practices

= etc.
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(””;Il | 3. different
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activities

2. different types of users

= object collections, corpora,

editions & aggregated collections

= experts

= ,casual users” (non-experts)

71\

to see / observe
to remember

to represent

to mediate

to analyze

to enjoy / to savour

to interpret
to evaluate
to contextualize

to understand



The Challenge of Scale

" complex cultural objects T individual ohject level
= texts & intertexts
= images
= objects
= music
= movies et et N S selection level

= performances,

= customs & practices

= etc.
= object collections, corpora, o 0ee'te, 00000 00%8% 2L S eete o
editions & aggregated collections S s e SR deert e QL corpus / collection level
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http://lab.culturalanalytics.info/2016/04/mondrian-vs-rothko.html

individual object level

corpus / collection level

2.1 ,Close Reading



3 Phases of Close Reading

Read for 3 purposes

Phase 1 Read for

- wiho, what, when, where
WHAT the text says

From,Close Reading Introduction Lessons”

CLOSE READING

STEPS ﬁ/

.g::: ) SECOND READING \

+ Think

+ Question

« Teacher reads aloud

« Student listens,
thinks, writes

- structure

- text features

From ,Poster Close Reading” (link)



https://www.abcteach.com/documents/anchor-chart-for-reading-close-reading-posters-ccss-posters-for-reading-54863

CHAPTER 2
1 OBSERVE
The first gbjects that assume a distinct presence be-
fore me, as | look fi back, into the(blank of my in-
/ fancy, are my mother with her pretty hair and youth-
911a0ces) ful shape, and Peggotty [with no shape at all, and .
Ny eyes so dark that they seemed to darken their whole Qf‘\\
neighbourhood in her face, and cheeks and arms so |\,
hard and red that 1 wondered the birds didn't peck <~f§\
her in preference to apples. |- 4% ™t ~‘m
1 believe I can remember these two at a little
i
distance gpart, dwarfed to my sight by stooping
down or kneeling on the floor, and I going unsteadi-
. ly from the one to the other. I have an impression on
e, —my mind which | annot distingaish from ctus -
¥ membrance, of the touch of Peggotly's forefinger as
“he usedTo hold it oﬁmc. and of ts being rough- &
ened by needlework, like a pocket nutmeg-grater.
44& * This may be fancy, though I think the
oryof most of us can go farther back into such
“F times than many of us suppose; just as I believe the
power_of gbservation)in numbers of very young
children to be quite wonderful for its closeness nnd/‘\
accuracy. Indeed, I think that most grown men who
are remarkable in this respect, may with greater pro-
priety be said not to have lost the faculty, than to
have acquired it; the rather, as I generally observe:
An uch men Yo retain a certain freshness, and gentle-
Dick ?
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&
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NRNT 1 OBSERVE 109

ness, and capacity of being pleased, which are also

an mhcnmnce they have preserved from their child-

l might have a misgiving that | am
'meandering’ in stopping to say this, but that it
™ brings me to remark that I build these conclusions,

i partupon my own experience of myself; and if it
should appear from anything | may sct down in this

\narrative that I was a child of ZOSC observation, o
e E:m as a man | have a strong ry of my child-

ool , 1 undoubtedly lay claim to both of these char- )
\  ncteristics.
W Looking back, as I was saying. into the blank
uu'\‘ of my infancy, the first objects I can rcmembﬂ as
A

mdmg out by themselves from a o of
things, are my mother and Peggotty. What else do |
remember? Let me e, At
‘There comes out of the cloyd. our honge—nol} 3
new to me, but quite familiar, in its earliest remem- |/ 4
kitchen, |\l
~ opening into a back yard; with a pigeon-house on a
" pole in the centre, without any pigeons in it; agxcal
=) dog-kennel in a comer, without any
4 / "quantity of fowls that look terribly tall to me, »ulk
ing about, in a menacing and ferocious manner.
There is one cock who gets upon a post to crow, and
/‘i.P " seems 10 take particular notice of me as I look at
%@ ,, him through the kitchen window, who makes me

%5,

eMargin

TH practice 0
annotation + visualization
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David Copperfield - Chapter 2 by charles Dickens

Al Groups
Extract from hitp /Awww gutenberg org/ebooks/766 < Switch
1869 Edition 2aofe

Section 1

1 | cHapTer2 |oBSERVE LoRUsRVE E

® o 2 s o
John Thomes seid
Al early chapter titles cast Dawd in passive role: 1am

2| The first BBJSEHS that assiime a distinct présence before me, as | Bom’. 1 Obsen’, 1 have a Change’, 1 fal into Disgrace’
s 1am sent away from Home' This changes after he is

3 | far back. into the blank of my infancy. are my mothet with her g¢ forced to leave home: 1 enlarge my Circle of
ot

o | haiand and wilhino shaps st ang| X"

Feter rugpes s2
s S (G de ek 1Obsene'is not quite passive but | agree that David
6 | and cheeks and arms 5o hard and red that | wondered the birds| be9is to play a more active role ater he is forced to

T e leave home.

7 | pack het in preference to apples =

Sorah Young st

Obsenation and memory are closely knked thioughout
o | st con S s o g 1 chapter and troughout the novl
9 | tomy sight by stooping down or kneeling on the fioor, and | goin |

10 | unsteadily from the one to the other. | have an impression on my |
1t | which | cannot distinguish from actual remembrance, of the toucu v y

DH practice o
annotation / NLP + visualization

(Janicke et al., 2017, link)


https://onlinelibrary.wiley.com/doi/abs/10.1111/cgf.12873
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Q. Search Annotations

=] Page 868

My Library

= Page 868

Many great tools support
close reading, analyzig &
annotating, incl.

Page 868
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Annotations
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Figure 1. Principal manufacture technique for each pandanus tool design (also see § 2). (a) A crow making a basic cut and rip
with the bill on the left edge of a section of pandanus leaf with an action that could be similar to that used in leaf ripping.
The ripped strip is held between the bird’s mandibles. The bill tip 15 level with the rip and only the left side of the bill, in this
case, makes the short cut in from the leaf edge. The leaf section is ca. 5 cm wide and the leaf-edge barbs face away from the
trunk towards the tip of the leaf at right. A wide tool is drawn alongside its counterpart shape on the right edge. Circles below
the counterpart indicate when a cut with the bill is made. Numbers inside the circles give the temporal sequence of cuts (see

b-d); question marks indicate that the sequence of cuts cannot be inferred. An arrow attached to a circle indicates an
associated rip and its direction. (b-d) The same symbols and leaf section as in (a) describe the techniques used to
manufacture a narrow tool, a one-step tool and a three-step tool, respectively. An arrow is missing from the second cut to
make a narrow tool (b) because birds make a rip towards the trunk then appear to nip the hanging strip off the leaf before the
end of the rip. To form a step on stepped tools (¢,d), a crow holds the leaf edge between the mandibles and positions its bill
tip close to and above the termination of the previous rip (Hunt 2000a). It then makes a step by cutting the leaf across the
fibres with only one side of the tip of the bill before ripping the leaf longitudinally. The body of the tool is held further back
in the mandibles and is rarely damaged due to the cutting of steps.

l%c\cial transmission is the only known transmission
mechanism associated with both diversification and cumu-
lative change in tool design. Cumulative tool evolution by
social learning requires cognitive and behavioural skills
that enable the development and high-fidelity transfer of
distunct designs (Heyes 1993; Tomasello er al. 1993).
Social learning is not required for tool use in woodpecker
finches Cacrospiza paliida, but seems to depend on a spe-
cial learning disposition that involves trial-and-error
experience during a sensitive period in early development
(Tebbich er al. 2001). Acquisition of tool skills by chim-
panzees also seems to involve mainly individual trial-and-
error, combined with simpler social learning mechanisms
such as ‘stimulus enhancement’ and ‘emulation learning’
(Paquette 1992; Nagel er al. 1993; Tomasello 1996; Tom-
asello & Call 1997; Celli ez al. 2001). These methods of
obtaining tool knowledge do not allow the finished design
of tools to be transferred with high fidelity between indi-
viduals, and therefore would prevent any cumulative
change from occurring in chimpanzee and finch tools.

We investigated New Caledonian crows to see if there

trees, or screw pines, that crows use for tool manufacture
consist_pf a leaf crown situated at the top of a narrow
trunk. eir long (generally 2-3m), narrow, leathery
leaves have strong parallel fibres, which run longitudinally
along their length and barbs along each edge facing away
from the trunk. The manufacture of pandanus tools pro-
vides a unique opportunity for study because of the arte-
fact record of tool ‘counterparts’ on leaves. The tool
shapes that crows fashion from leaf edges are faithfully
recorded in their counterparts, the outlines remaining on
the leaf edge (Hunt 1006, 2000a; Hunt er al. 2001) (figure
1). This provides a complete artefactual history of the
shapes and number of pandanus tools made at a site over
the ca. 4 vears that leaves stay on trees (Hunt 2000a). We
collected counterparts between March and July 2000 to
survey the current variation in pandanus tool manufacture
throughout New Caledonia. Our specific objectives were:
(i) to quantify the physical differences in the shape of pan-
danus tools; (ii) to describe any local and geographical
differences in tool design; and (i) to determine whether
or not these differences might relate to ecological facrors.

(Hunt and Gray, 2003, p. 868)

“A crow making a basic cut and rip with the
bill on the left edge of a section of

similar to that used in leaf ripping. The
ripped strip is held between the bird’s
mandibles. The bill tip is level with the rip
4 Show Iltem €6 Edit Citation X Hide Citation
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edge.” (Hunt andEray, 2003, p. 868)

“Social transmission is the only known
transmission mechanism associated with
both diversification and cumulative change
in tool design.” (Hunt and Gray, 2003, p.
868) Open-source development process

PO L e

“Their long (generally 2-3 m), narrow,

which run lonaitudinallv alona their lenath

Related: Imitation, culture and cognition

Tags: Crow Tools
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Stereoscope

e

m Selected annotations

Es ist ein eigentiimlicher Apparat

Apparat Der Reisende schien
nur aus Hoflichkeit der Einladung des
Kommandanten gefolgt zu sein, der ihn
aufgefordert hatte, der Exekution eines Soldaten
beizuwohnen, der wegen Ungehorsam und
Beleidigung des Vorgesetzten verurteilt worden
War.
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Approach No. ¢:
Computational
Text Analysis

& Visualization

HACKING HISTORY

The Venice Time Machine will scan and digitize millions of documents
that record 1,000 years of history, enabling researchers to reconstruct
social networks from centuries ago.

Books are automatically scanned, using a robotic arm to turn
pages. Also, a computed tomography scanner is being
developed to read books without opening them.

Algorithms
tease out
writing from the
scanned pages,
and turn words
into digital text.

3D scan of
book contents

Individuals
appearing in the

same document
form the nucleus
of a social network,
which can be
linked to maps,
property records
and trade ledgers.

These social

connections build | Sar ti — q ‘

up into a vast,
searchable

network that spans
time and space. @

@ ® onature

https://www.nature.com/articles/546341a



https://www.nature.com/articles/546341a

individual object level

corpus / collection level

2.2 ,Close Viewing*



Jan Asselijn (1640-1652) — , The Threatened Swan“ (link)
in the 3D Streetview of the Rijksmuseum



https://artsandculture.google.com/asset/the-threatened-swan-jan-asselijn/6QGUR58bRgIKEA?hl=en

-
-~ -
—

~ -
-
-




https://www.insidebruegel.net/
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Storymap https://storymap.knightlab.com/examples/bosch-garden/



https://storymap.knightlab.com/examples/bosch-garden/

Overview

Back To Beginning ®

HEAVEN AND BIRTH INTO THE EARTHLY SPHERE:
PANEL 4

I'he lake represents birth, life, death, and influences that affect man.
The central tower represents the human condition, it is made in the divine image and resembles the tower from the
first panel.

T'he rivers from left to right:

Divine influences - birds rest upon this tower and the army of God underneath bears fruit

Birth - coming from the mountain rooted in earth (blue) but with divine influence (pink and birds)

Death - a divine and earthly mountain representing the soul’s return to heaven (birds fly out of the top and upwards)
Material influences - blue, veiny, phallic crystals are piercing through the pink of the divine leaf

htlab.com/exam


https://storymap.knightlab.com/examples/bosch-garden/

individual object level

corpus / collection level

3. Distant Reading & Viewing



“Distant reading”  (Morets, 2000

galleries, libraries, archives, museums

vita brevis.”
¢) life is short . . ..

“Ars longa,
1) Artislong.....

3) comp. is fast. ...

4) visualizations make big data structures & dynamics visible ....... ... o



Different Types of Metadata
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(Moretti, 2005; Janicke et al., 2015, Arnold & Tilton, 2019)



Galleries, libraries, archives, and museums - /

How can we
re-arrange
these rich

cultural

small screens?
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= Google Arts & Culture HOME  EXPLORE  NEARBY  PROFILE Q

Discover this artist

44 items Organize by 6

"Art should comfort the disturbed and disturb the
comfortable’

Banksy

https://artsandculture.google.com/
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NZD1.00042MTLO16 @:23 NZD1.00042MTL028 @:19

https://belowthesurface.amsterdam/en/vondsten



The Threatened Swan

Jan Asselijn, around 1650

nest against a dog.

In later centuries this
scuffle
politica whi
swan was thought to sym-

Johan de Witt (assassin-
nated in 1672) pro-tecting

aaaaaaaa

A swan fiercely defends its

8sa
hite

bolize the Dutch statesman
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Visualization of Cultural Heritage Collection Data:
State of the Art and Future Challenges

Florian Windhager “, Paolo Federico™, Giinther Schreder™, Katrin Glinka“™,
Marian Dork ™, Silvia Miksch™, Member, IEEE, and Eva Mayr ™

Abstract—A~After decades of digitization, lange cultural hentage collections have emerged on the web, which contain massive stocks of
content from gallenes, libraries, archives, and museums. This increase in digital cultural heritage data promises new modes of analysis
and increased levels of access for academic scholars and casual users alike. Going beyond the standard representations of search-
centric and grid-based interfaces, a multitude of approaches has recently started to enable visual access to cultural collections, andto
axplone them as complex and comprehensive information spaces by the means of interactive visualizations. In contrast to conventional
webinterfaces, we witness a widening spectrum of innovative visualization types specially designed for rich collections from the cultural
heritage sector. This new class of information visualizations gives rise to a notable diversity of interaction and representation technigues
while lending currency and ungency to a discussion about principles such as senendipity, generosity, and criticality in connection with
visualization design. With this survey, we review information visualization approaches to digital cultural hentage collections and reflect
on the state of the art in technigues and design choices. Wa contextualize our survey with humanist parspectives on the field and point
out opportunities for future research.

Index Terms—Information visualization, introductory and survey, digital libraries, arts and humanities
+

1 INTRODUCTION

RGUABLY, itis cultural expression and exchange that dis-

tinguish humans from other animals. Devising and shar-
ing objects, ideas, and practices enrich behavioral options,
facilitates problem-solving, and thus drives the evolution of
human callectives [1], [2]. From physical tools and informa-
tion artifacts to arts and entertainment—cmuliures create and
collect things and pass them on across space and time. While
doing so, cultures are changing, and so are the means of trans-
mitting their assets [3]. Digitization has expanded the means
for representing and transmitting cultural collections, which
makes large stocks of cultural content available, in principle
for everyone and everywhere. Against the background of
these large data collections, new bypes of typically web-based
interfaces are assuming a role similar to galleries, libraries,

IR R T T I T T T I I

In this report, we collect recent developments of interfaces,
which leverage methods of information visualization (Info-
Vis) to enhance access to cullural collections in order to sup-
port their scholarly analysis and casual appredation. The
survey sheds light on this emerging field, and aims to assess
the state of the art for a diverse group of readers and audien-
ces. We assume the findings and discussions to be of mele-
vance for InfoVis researchers and prmactiioners, cultural
scientists and digital humanities scholars, as well as owners,
aurators and custodians of CH collections. The general pur-
pose of this paper is to explore and consolidate this new field
by summarizing recent achievements and by reflecting on
future challenges. Todo so, wewill discuss the background of
CH data (Section 1) and describe our survey methodology

P L. L = T L I R T - T .

(Survey Study, 2018, link)


https://ieeexplore.ieee.org/document/8352050

Freefall

Google Arts & Culture Experiment

\
Interactive Demo: https://artsexperiments.withgoogle.com/freefall/ ¢
Video: https://www.ted.com/talks/amit_sood every piece of art you ve ever wanted to see up close and searchable ,&"

e I 2



https://artsexperiments.withgoogle.com/freefall/
https://www.ted.com/talks/amit_sood_every_piece_of_art_you_ve_ever_wanted_to_see_up_close_and_searchable

Interactive: https://artsexperiments.withgoogle.com/freefall/

SHOWING ARTWORKS FROM 623 PARTNER COLLECTIONS


https://artsexperiments.withgoogle.com/freefall/
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https://artsexperiments.withgoogle.com/freefall/

Olafur Eliasson
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‘o Visualization of 5000 paintings

VIS method: scatterplot . . of French Impressionist

Bat e _ artists

x and y - first two dimensions
of PCA using 200 features

The familiar paintings of French
impressionists (see closeup on
next slide) turn to be only %20-
%30 of their whole creative

output

2 i : | http://www.culturalanalytics.info


http://www.culturalanalytics.info/

VIS method: Geo Map & Timeline

Load Data

Load Overlay Dataset Information

Static Data v KML File URL v Magnetic Link
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William Shakespeare v  load load KML

Filter Publication Place
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INFO

i) https://uclab.fh-potsdam.de/coins/


https://uclab.fh-potsdam.de/coins/
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https://doi.org/10.1177/1473871612473590

VIS method: Grid & Sunburst Diagram
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VIS method: Grid & Node-Link Diagram
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VIS methods: Grid & Node-Link Diagram
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4. Multiple Views and Beyond



»» One View is not Enough !

(Dork, Pietsch & Credico, 2017)

utilization of “multiple views"

2,63 non-temporal views (from 1 to 6)

1,16 temporal views (from 0 to 3)

Can we foster the synoptic understanding
of cultural collections? = PolyCube project

It's a rope!




Assignment No. 1

The Cushman Photography Collection

Charles W. Cushman Photograph Collection
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The PolyCube visualization framework

case study: The Charles W. Cushman Photography Collection (link)

N

. . | 1048 %T—
time axis -/
\

geo-temporal perspective

( categorical-temporal perspective

relational-temporal perspective

Paper: CG&A 2020 Iink
Interactive Demo: https://danubevislab.github.io/polycube/cga2020/



https://danubevislab.github.io/polycube/cga2020/
https://webapp1.dlib.indiana.edu/cushman/index.jsp
https://www.computer.org/csdl/magazine/cg/2020/03/09057396/1iUHRAGtNOE

The POLYCUBE visualization framewaork

Case Study: Highly Cited Movies / IMDB (link) o
Selected Comedy [ SErEEE" BE" SESSESD

categorical-temporal perspective

showing movie genres over time
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https://doi.org/10.1371/journal.pone.0108857

Wrapping up & Bridging the Gap



Towards scalable & co-supportive DH-TH Cycles

strengths: large scale capture and analysis limitations: focus on relatively few objects
of cultural object data and features only, due to constraints of schaolarly time

(practices of “distant reading & viewing") — and attention
limitations: possible only for low-level ') strengths: historical-critical interpretation,
features of cultural objects ;+ evaluation and contextualization of cultural

materials (practices of “close reading & viewing")
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