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®* information and

communication technologies,
I[CTs

* BRI S U

Tl

2007 ANALOG
19 exabytes

- Paper, film, audiotape and vinyl: 6%
- Analogvideotapes (VHS, etc): 94 % ANALOG
- Portable media, flash drives: 2 %

- Portable hard disks: 2.4 %
- CDs and minidisks: 6.8 %

Global Information Storage Capacity
in optimally compressed bytes

DIGITAL @

- Computer servers and mainframes: 8.9 %

- Digital tape: 11.8 %

1986 1993 &~
ANALOG i / ‘
: - WD/Blu-ray: 22.8 % OJ

2.6 exabytes :
| ANALOG STORAG E -

DIGITAL
STORAGE

E—

DIGITAL
0.02 exabytes \

-PC harddisks: 44 5%
123 billion gigabytes

2002:

“beginning
of the digital age”
50%
% digital: e~
1% 3% 25 % 94 % S
280 exabytes

Source: Hilbert, M., & Lopez, P. (2011). The World's Technological Capacity to Store, Communicate, and
Compute Information. Science, 332{6025), 60 —65. http://www.martinhilbert.net/WorldinfoCapacity.html




®*Digital technology i1s transforming the assemblage and dissemination of
historical information. Museums, libraries, archives, and universities
increasingly modify their digital research infrastructures in order to

make data open and available.

®* Digital technology has been shaped the cyberinfrastructure, environment
and condition of humanities studies.
® digitized/born—digital text, image, video and data
®* computational analysis, multimedia, VR/AR, H(GIS) and 3D modeling tools
and softwares

® Popularization and personalization of digital technology



“Big Data is a term applied
to data sets whose size 1S
beyond i

the ability of commonly
used software tools to capture,
manage, and process the data

Big data sizes are a constantly
moving target currently ranging
from a few dozen terabytes to
many petabytes of data in a
single data set”

within a tolerable elapsed time.

Sﬁeed at which data is emanating and
changes are occurring between the
diverse data sets

Volume

This refers to the sheer volume
of data being generated
every second.

Having access t:r bi data
1s all well and

thatsnnl use ?LH |fwe
can turn |t Into a value,

Veracity

Data reliability and trust.
Verifying and validating the data

Variety

Can use structured as well
as unstructured data.



® Aside from how we define big data as a technological phenomenon, the
wide variety of potential uses for big data analytics raises crucial
questions about whether our legal, ethical, and social norms are
sufficient to protect privacy and other values in a big data world.
Unprecedented computational power and sophistication make possible
unexpected discoveries, innovations, and advancements in our quality
of life. But these capabilities, most of which are not visible or
avallable to the average consumer, also create an asymmetry of power

between those who hold the data and those who intentionally or

inadvertently supply 1it.

Executive Office of the President, Big Data. Seizing Opportunities, Preserving

Values, 2014-5



* “The idea behind the Digging into Data Challenge is to address how
‘big data’ changes the research landscape for the humanities and

social sciences. Now that we have massive databases of materials used
by scholars in the humanities and social sciences—ranging from
digitized books, newspapers, and music to transactional data like web
searches, sensor data or cell phone records—what new,
computational ly—based research methods might we apply? As the world
becomes increasingly digital, new techniques will be needed to search,

analyze, and understand these everyday materials”

“Digging into Data Challenge” , by the NEH together with a number of
other research agencies in the United States, Canada, the UK, and the

Netherlands



®* In the twentieth century, the study of the social and the cultural relied on two types of

data: “surface data” about lots of people and “deep data” about the few individuals

or small groups.

* The first approach was used in all disciplines that adapted quantitative methods (i.e.,

statistical, mathematical, or computational techniques for analyzing data). The relevant

fields include quantitative schools of sociology, economics, political science,

communication studies, and marketing research.

® The second approach was used in humanities fields such as literary studies, art history,

film studies, and history. It was also used in qualitative schools in psychology (for
instance, psychoanalysis and Gestalt psychology), sociology (Wilhelm Dilthey, Max Weber,
Georg Simmel), anthropology, and ethnography. The examples of relevant methods are

hermeneutics, participant observation, thick description, semiotics, and close reading.

Lev Manovich, “Trending: The Promises and the Challenges of Big Social Data” , Debates in
the Digital Humanities, https://dhdebates. gc. cuny. edu/read/untitled—88c11800-9446-469b—a3be—
3rfdb36bfbdle/section/65b49184-0ab4-4129-859¢c—7f02d875d8d




* iz HIUERMF=HIOR, AW M E=RGE, I, BLE
=] ﬁﬁ*ﬁﬁﬁ/x /x ﬁgﬁlﬂmuf}ﬂf HR, EgE
TWAHE X, E&E#AEHﬁE’J 7I< . ALK
é&aﬁaﬁf 7 52 BT ﬁfj T\m/x NN 77&1l]$§? 121
fEAY, mHIRZE R —FE 2 =FHHE, iz B 45
Rt ign] '*xtﬁl%tm, m?@g“i%iﬁ TiJBiFﬁS
%‘%&ﬁam/\ﬂ%ﬁﬁu 4| W AE B, IX A D ET . b
:fe 'T e r‘f’ KA TR, Emmm L, BRI K
e AE AR B, B0 PR B E®ED EJ‘)U Fhe
E}Tuwrﬁtﬂ% 13%E%t4§l€3@/ﬁé~ﬁﬂ AE, B/o
N - B2 (L8 EI’JEX%: 8 T NAR Y [y s 208 Fe il B W, P DL~ A
LA B E TR N, XN R

B olliE,  CHrBHCS P Seut7e)

Ilh II

—

5‘;{3 Frap iy ema
hitp;s /mww. hugtp.com



CHRISTOF SCHOCH, “Big? Smart? Clean? Messy? Data in the Humanities”, Journal of Digital Humanities 2(3): 2-13.
®Big data in the humanities is not the same as

. N ®Smart data as we find it in scholarly big data in the natural sciences or in
.Ihita:]ll the }ugmiﬂltleﬁs COUl(ylge digital editions, in annotated linguistic  economics.
considered a dlglﬁfﬂq Selfﬂfth61Y' corpora and in carefully curated image *Velocity does not play a key role in big
constructed, machine—actionable collections is immensely useful:+it does humanities data right now. Also, the large
abstraction representing some not scale well---ultimately smart data “volume” 1is less usefully defined in the
aspects of a given object of depends on manual work by real people. This hymanities by a shift from databases to
humanistic inquiry. means that it is very time—consuming to distributed computing. Variety of formats,
create large volumes of smart data. complexity or lack of structure does come
into play.

increasingly big data

increasingly smart data

The iterative process of modeling descriptive
techniques with keywords. Image published with a
CC-BY license.

Digitization and availability of British Nineteenth-Century

Novels. Image published under a CC-BY license. The story of smart and big data



messy

big data smal l

smart
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* T

digitalization/digitization

* The Oxford English Dictionary (OED) ® digitization: the material
traces the first uses of the terms process of converting individual
‘digitization’ and
‘digitalization’ in conjunction
with computers to the mid-1950s.

Y

analogue streams of information
into digital bits.

®* In the OED, digitization refers to * digitalization: the way in which
€¢ .
the action or process of many domains of social life are

digitizing; the conversion of g nd dieital
analogue data (esp. in later use restructured aroun ?--—glla

images, video, and text) into communication and medila
digital form.” Digitalization, by infrastructures.

contrast, refers to “the adoption
or increase 1n use of digital or

Daniel Kreiss and Scott Brennen, International
computer technology by an Encyclopedia of Communication Theory and
organization, industry, country, Philosophyhttp://culturedigitally. org/2014/09/digitalizat

" ion—and-digitization/

etc.



® The range of digitized material captured as digital images is as broad
as the range of material held in libraries, archives, museums and
private collections, including (but not limited to) printed books,
printed journals, manuscripts, maps, photographs, photographic

transparencies, music manuscripts, woodcuts, line drawings, paintings,

archaeological site plans, archaeological finds, blueprints and

architectural illustrations or plans, medical illustrations, documents,

correspondence, newspapers and papyri. If processable, searchable text
1s required, further work is needed to generate this from an image of a
text. Text can be ‘rekeyed’ , where images of individual pages are used

as the basis for an operator manually typing in content.

® Melissa Terras, “Digitization and digital resources in the humanities”

Digital Humanities in Practice, Facet Publishing, 2012



® Anything visual that is accessible to photography can be digitized, and there are many
digitization processes, including: image scanning, microfilming and then scanning the microfilm;
photography, followed by scanning of the photographic surrogates; rekeying (typing in) of textual
content; OCR (Optical Character Recognition) of scanned textual content; encoding textual content
to create a markedup digital resource; and advanced imaging techniques for large format or

specialist items (Deegan and Tanner, 2002, 34).

® Sound and moving images can also be digitized, by rerecording video and audio onto digital media.
The digitization process creates the core content for a digital resource, but additional
infrastructure (such as a database, a website front end and an explanatory apparatus or
additional teaching material) is required, in order to deliver the content successfully to users.
Digitization is never a substitute for proper, structured collections management; although the
development of detailed, uptodate catalogues and metadata of institutional holdings may be a
byproduct of digitization, this should not be the primary motive for carrying out the

digitization in the first place (Hughes, 2004, 51 -2).



ImageTrac 6300 Class Scanners

*Harvard Law School

*280 pages per minute
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OCR Software: Abbyy
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Proofreading the formatted data
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Collecting data points
(with the help of regular expressions)
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Disambiguate the data
Personal names
Alternative names
Dates of posting

Kinship relations ... etc.
name inner  |fy ly office  [full raw
disambig
. uate | | .
FH 898 AR |co (HPREMRRRE) ANIE "LRER - X
FAORETERZEET  AFEATESERES it
| B FHHS0MmERE - O8—A%F0000
c personid -c_name -t_name_dm t:_hirthye-c_deamV Ic_deaﬂry -c_index_ BLE S pages loffices |Kins
ar ear ear _rang |year
e
187579|Li Jiu  |Z=5% 902 2| 902 528 EE(R
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Coding the Data

(with Excel formulas, Macros, machine learning)
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Humanities Data

About

search or Browse Resources

Browse Tags

Showing 1 to 10 of 125 rows

| ogin

Search or Browse Resources

Search

Title "

"Genre, Computation, and the Varieties of Twentieth-Century U.S. Fiction" derived
data

"Linguistic Markers of Status in Food Culture: Bourdieu's Distinction in a Menu
Corpus" data and scripts Version 1.0

"The Migrant Letter Digitised: Visualising Metadata® datasets

"Topic Madeling, Epistemology, and the English and German Novel® data

"Towards a Poetics of Strangeness: Experiments in Classifying Language of
Technological Novelty" data

"Understanding Gender and Character Agency in the 19th Century Novel" derived
data

2015 New Year's Hesolutions

20th Century Poetry

72 Hours of #Gamergate

A TEI XML edition of James Joyce's A Portrait of the Artist as a Young Man,
corrected and revised

10 « rows per page

https://humanitiesdata. com/resources

View Only Datasets View Only Recipes

Description

Code and data to support analysis reported in
"Genre, ...

Supporting data and python and R scripts for the

Datasets used to support analysis reported in "The
Migrant ...

Novel text files, spreadsheets, stopword lists, and
Python notebooks ...

Code and data for "Towards a Poetics of
Strangeness: ...

Code and data to support analysis reported in
"Understanding ...

A Twitter sentiment analysis of users' 2015 New
Year's ...

A table of derived word counts from a collection ...

Unfortunately, as it turns out, distributing the
contents and ...

This is the open collaborative scholarly edition of
James ...

an 3 | 4 | 5

View Both Resource Types

Resource Type

dataset

dataset

dataset

dataset

dataset

dataset

dataset

dataset

recipe

dataset

Full Record

Full Record

Full Record

Full Record

Full Record

Full Record

Full Record

Full Record

Full Record

Full Record

Full Record

13



Humanities Data  About  Search or Browse Resources  Browse Tags  Login

20th Century Poetry

Description

A table of derived word counts from a collection of 75,297 English-language poems. A table with the top 20K words is located here and three tables of POS, Hypernyms, and word
counts.

Resource Fields
Resource Type:
dataset
Submitted By:
Matthew Lavin
Date Submitted:
2018-09-07 17:00:23
Access URL:

https://dataverse.harvard.edu/dataset.xhtmli?persistentld=doi:10.7910/DVN/YVNBIW

Tags

Project Open Data Required Fields (version 1.1) Project Open Data Required-if-Applicable Fields

Modified (version 1.1)

[No data] Access Level Comment

Publisher [No Data]

[No data] Bureau Code

Contact Name [No Data]

Andrew Piper Program Code

Unigue Identifier [No Data]

[No data] License

Public Access Level [No Data]

[No data) Rights
Project Open Data Additional Fields (version 1.0) oI

Contact email Spatial

[No Data] [No Data]

Endpoint Temporal

[No Data] [No Data]

Format

csv, tab



& HARVARD

Dataverse

Add Data ~ Search ~ About User Guide Support Sign Up Log In

I XTLAB

FROIECTS = FUBLICATIONS

HEWE

txtLAB (McGill University)

A laboratory for cultural analytics

Harvard Dataverse > txtLAB > 20C Poetry

% Contact (2 Share

= 20C Poetry

=

Andrew Piper, 2018, "20C Poetry", https://doi.org/10.7910/DVN/YVNEIW, Harvard Dataverse, V1, Dataset Metrics
UNF:8:gxiF/P1xhAixReh8a8ACXg== [fileUNF]

iZ Cite Dataset =

Description ©*
Subject ¢}
Keyword ©

Related Publication

Files Metadata Terms

37 Downloads ¢
Learn about Data Citation Standards.

This is a table of word counts for a collection of 75,297 English-language poems. (2018-08-07)
Arts and Humanities
Poetry, Document term matrix

This data was used in Andrew Piper, Enumerations: Data and Literary Study (Chicago 2018). isbn: 9780226568751

Versions

Search this dataset... Q, Find

Fllter by
File Type: All=  Access: All =

1to 2 of 2 Files

20CPoetryAll_Authors.tab

Tabular Data - 81.3 KB - Aug 7, 2018 - 25 Downloads

27 Variables, 455 Observations - UNF:6:qxiF/P1xhAixReh9aBACXg==
Metadata of authors.

_B 20CPoetryAll_DTM.csv.zip

ZIP Archive - 28.6 MB - Aug 7, 2018 - 12 Downloads
MD5: f11328d80de0fc22cB5f35e0d9ef2bi7
Word counts of twentieth century poems.

Copyright @ 2020, The President & Fellows of Harvard College | Privacy Policy | Accessibility

11 Sort~

&} Download ~

3z Explore~ & Download ~

& Download

Powered by nataverse v. 4.19 build 331-affbf4f
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: Apps @ Apple Yahoo! 5 News B3 YouTube W Wikipedia [E3 Popular ) Mac Buyer's Guid.. [E3 Digital Humanities [E5 Online courses [E5 Creative/Cultural... o AJUDE @ Similar Diversity 5 Adsrelated B3 Pol
Search Import
Location Title Author Edition Features

ctext & & Q.4
ctext & & Q4
ctext & & Q.4
ctext & HSRE & Q 4,
ctext & EFMEAES @ Q4 A
ctext & 04~ = & Q4
ctext & S ENESSE & Q4 &
ctext & Q4
ctext & & Q.4
ctext & & Q4
ctext & & Q4
ctext & N s=E i Q 4, [ad
ctext & IFErie s @ Q4 G
ctext & iR & Q 4,
ctext & IE&riEm & QL A
et E4E 6 QLW
ctext & IE#EriEE & Q4
ctext IEHEE#E & Q 4 W
ctext & e 3=k @ Q 4,
ctext = F&EriEm @ Q 4, [
ctext & IE&riEE & Q4 &
ctext & TESEESE & Q 4, &
ctext & IFEriER & Q4 A
ctext & IPSEM @ Q 4,
ctext & IFE e @ Q 4 A

Total 54671 results. Jumptopage: 12345 ... 2187

https://textref. org/textref. pl?method=browse&page=1&page=4
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C[About the site]
Introduction
Font test page
[[Help us
[ IFrequently Asked
Questions
instructions
[Tools
System Statistics
[IDigital humanities
Pre-Qin and Han
FlConfucianism
IMohism
[IDaocism
[lLegalism
[lSchool of Names

[JSchool of the Military
[[IMathematics

[IMiscellaneous Schools

[Histories
[lAncient Classics
[IEtymology
IChinese Medicine
[lExcavated textis

[IQing
[[IRepublican era

Notes

Res o
Dictionary
Discussion

Library
Wiki

Search _
Pre-Qin and Han | <

for:

Search | Advanced

Title search:

Search

Log in
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2% Chinese Text Project L0 s

Welcome

Welcome to the Chinese Text Project homepage. The Chinese Text Project is an online open-access digital library that makes pre-modern Chinese texts available to readers and researchers all around the world. The site attempts to make use of the digital medium to explore new ways of interacting with
these texts that are not possible in print. With over thirty thousand titles and more than five billion characters, the Chinese Text Project is also the largest database of pre-modern Chinese texts in existence.

You may wish to read more about the project, view the pre-Qin and Han, post-Han or Wiki tables of contents, or consult the instructions, FAQ, or list of tools. If you're looking for a particular Chinese text, you can search for texts by title across the main textual sections of the site.
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This site is provided as an open-access resource. If you use this site in your teaching or research, please ask your university library to subscribe. Donations are also greatly appreciated.

Latest additions

Date Content E)

Harvard Yenching Library Chinese materials added
2016-10-10 Thanks to the support of Harvard Yenching Library, over 5 million pages of scanned materials from the Yenching Library collection have been added to the Library section of the site, including high quality images from the Chinese Rare Books Collection. Approximate transcriptions
created using the ctext.org OCR procedure have also been added to the Wiki, making these materials full-text searchable. In future we hope to collaborate with other libraries to include materials from their Chinese language collections.

Support for Unicode 8.0 adds new characters

2015-07-02 A new version of the Unicode standard has been released, defining thousands of additional rarely used and variant Chinese characters. Support for these has been added to the dictionary section of the site; to view these characters, please install the |latest version of the Hanazono
font. Many new characters belong to "CJK Extension E" - you can confirm system support for these from the Font Test Page.

Previous technical updates are listed in the "Latest updates” forum. Please note that only major technical updates are listed here; for content updates and recently added texts (which occur daily and hourly), please log_in and refer to the Wiki Recently Updated sections.

Recent discussion topics

Date Content E)
2020-03-01 B AR TETEIE S 2A08E
by ethanyet HENRERYAEFERSITITFNRSERDEFZER - BER—E/ESE - [More...]

There are so many translation errors on Mengzi (Mencious)

ﬁﬂzhﬂa: :rﬁ;_?‘ For example;
4 https://ctext.org/mengzi/liang-hui-wang-i [More...] [2 replies]
BHE "o XB"
2020-02-23 ‘11;1;32
by haenim e v
HaE
[More...]

Fonts and Compatibility

In order to view the Chinese text on this site, you will need to have a Chinese font and compatible web browser installed. In addition, because the ancient texts on this site incorporate many now obsolete and rarely-used characters, you will need to install a Unicode font which provides support for such
characters (often referred to as CIK Extensions A through D). A suitable font is the freely downloadable "Hanazong" font; "Han Nom" also includes many (though not all) of the required characters. To confirm whether your system properly supports these characters, please see the Font test page. Proper
support for Unicode (including so-called 'surrogates') is also needed, which may cause additional problems for users with older operating systems.

The site is designed to comply to relevant W3C standards, and so should be usable in any standards-compliant web browser. However, as the emphasis on this site is on usability and not compatibility with legacy browsers, it is recommended that you upgrade to a browser with good CSS support such as
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The Paintings Dataset

Elliot ). Crowley, Ernesto Coto and Andrew Zisserman

Overview

The dataset covers ten of the categories present in PASCAL VOC, and is split into training, validation, and test sets. Objects have a variety of sizes, poses and

depictive styles, and can be partially occluded or truncated.

The paintings have been obtained from Your Paintings. The annotations have been provided by the public as part of the Tagger Project as well as having been

extracted from the painting titles.

Downloads
The URLs for the paintings and their labels are provided in the following spreadsheets:

1. Spreadsheet of Data (March 2018): "Your Paintings" has been completely moved to ArtUK. This new spreadsheet contains the updated URLs to the images
and the web pages with information about them. Unfortunately, please be aware that 56 images from the original dataset are now innacessible. They

are marked as "N/A" in the spreadsheet. In addition, all ArtUK URLs are pointing to images with a fixed width of 550px.

2. Spreadsheet of Data (old version)

Class Examples

Aeroplane Bird

)

Train

Dog

Painting Statistics

The table below shows the number of images in the dataset containing an instance of a particular class, as well as the total number of images for each subset.

Aero Bird Boat Chair Cow Dtable Dog Horse Sheep Train Total
Train 74 319 862 493 255 485 483 656 270 130 3463
Val 13 72 222 140 52 130 113 127 76 35 865
Test 113 414 1059 569 318 586 549 710 405 164 4301

Total 200 805 2143 1202 625 1201 1145 1493 751 329 8629
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The State of the Art: Object Retrieval in
Paintings using Discriminative Regions

Visual Geometry Group
Department of Engineering Science
University of Oxford

Elliot J. Crowley
elliot@robots.ox.ac.uk

Andrew Zisserman
az@robots.ox.ac.uk

Abstract

The objective of this work is to recognize object categories (such as animals and
vehicles) in paintings, whilst learning these categories from natural images. This is a
challenging problem given the substantial differences between paintings and natural im-
ages, and variations in depiction of objects in paintings,

We first demonstrate that classifiers trained on natural images of an object category
have quite some success in retrieving paintings containing that category. We then draw
upon recent work in mid-level discriminative patches to develop a novel method for re-
ranking paintings based on their spatial consistency with natural images of an object
category. This method combines both class based and instance based retrieval in a single
framework.

We quantitatively evaluate the method over a number of classes from the PASCAL
VOC dataset, and demonstrate significant improvements in rankings of the retrieved
paintings over a variety of object categories.

1 Introduction

The question we investigate 1n this paper 1s: can paintings containing an object category (e.g.
a train or a bird) be retrieved starting from a model learnt from natural images? At first sight,
we might not be optimistic since natural images (i.e. everyday photos taken with a camera)
and paintings can have very different low level statistics, and paintings vary considerably in
depiction style from photo-realistic renderings through particular movements (e.g. impres-
sionism, pointillism — which are almost designed to disrupt the fine scale measurement of
local gradients in a HOG or SIFT feature) to more abstract depictions (Fauvism, Cubism).

Apart from the challenge in its own right, this goal of automatically obtaining paintings
with a particular object is of much interest to Art Historians who currently find paintings
manually or from memory [8, 22, 34]. They can then study the change in the depiction style
over time [25], or determine when an object first appeared in paintings.

The problem is essentially one of domain adaptation (also referred to as domain trans-
fer) [12, 24, 31] from natural images to paintings. The problem of generalizing across depic-
tion styles has been studied recently by Wu and Hall [35]. They took the interesting approach
of building a multi-layer depiction invariant graph model that was shown to be capable of
generalizing to drawings and cartoons in particular. However, a limitation of the method was

(C) 2014. The copyright of this document resides with its authors.
It may be distributed unchanged freely in print or electronic forms.
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that it was restricted in both training and testing to uncluttered Caltech101 [15] style images
— where the object of interest fills the image against a uniform background. In our work,
both training and testing images are PASCAL VOC style [13] where the object may only
occupy a small part of the image, and can be partially occluded, see figure 1. Others [6, 32]
have recently considered the problem of using a (single) natural image to retrieve paintings,
in particular for the case of a specific building, rather than a class of objects: Shrivastava
er al. [32] use an Exemplar SVM [26] for retrieval, and Aubry er al. [6] improve on this
method by employing mid-level discriminative patches (MLDPs) [7, 23, 27, 33] to allow for
more variation. We build on and extend the method of [6] from specific buildings to classes
of objects, and overcome its two principal limitations: that the training images must have a
very similar pose to the target object, and that the training images have the object (a building
in their case rendered from a 3D model) segmented. Others have investigated classification
and retrieval in paintings, e.g. the interesting analysis of [9], but have not considered this
domain adaptation aspect.

We make the following contributions: (i) we show, somewhat surprizingly, that image
classifiers and object detectors learnt from PASCAL VOC images can retrieve paintings
containing an object class (section 2); (ii) we introduce a method of re-ranking that is based
on spatial consistency of MLDP correspondences (section 3), and show that the precision of
low ranked paintings (1.¢. the ones that would appear on the first webpage in an image search)
can be significantly improved based on how spatially consistent the paintings are with the
natural images used to train the classifiers (section 4); and (iii) we compare other methods of
training and re-ranking including training from Google images (where the images are more
CaltechlO1 style) and using a DPM [16] detector, and also investigate hybrid re-ranking
strategies.

Note, although using spatial consistency to re-rank 1s standard practice in large scale
object instance retrieval [21, 30], using it in this manner for object categories is novel, and
contrasts to the spatial consistency implicit in Spatial Pyramids and DPMs.

Figure 1: Example class images from the Paintings Dataset. >From top to bottom row: dog,
horse, train. Notice that the dataset is challenging: objects have a variety of sizes, poses and depictive
styles, and can be partially occluded or truncated.
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We collected data from Freebase.com (FB) (3), the General
Artist Lexicon (AKL) (4-6), and the Getty Union List of
Artist Names (ULAN) (7), representing spatiotemporal birth and
death information of notable individuals, spanning a time
period of more than twomillennia. The data sets are included
in the supplementary materials (SM), accompanied by an

explanation of their nature and data preparation (8) (tables
S1 and S2).
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Al technologies

vast amounts of information from complex
historical data sets.

the transformation of fragmented data - with
content ranging from medieval manuscripts and
historical objects to smartphone and satellite
images - 1nto useable knowledge for industry

a large—scale computing and digitisation
infrastructure

cultural heritage investment/an important
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a constant source of new knowledge/an economic
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pages. Also, a computed tomography scanner is being
developed to read books without opening them.
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same document % =%
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linked to maps,
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