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Conclusion

Writ ing in 2012, Paul Gold man poin ted out to the prob lem of “ori ginal
ma ter ial” in il lus tra tion stud ies. “In simplest terms,” he writes, “one
can not study a sub ject if the raw ma ter i als are not avail able re l at ively
eas ily and equally im port antly in ter na tion ally” (Gold man 2016, 20).
This was only five years after one of the early schol arly di gital il lus‐ 
tra tion archives, the Data base of Mid- Victorian Il lus tra tion (DMVI),
was pub lished on line in 2007 (Thomas 2017, Ch 1, note 8). In a mat ter
of years, an un pre ced en ted num ber of il lus tra tions began to pour
onto the web. Nowviskie ob serves that “hand- crafted, boutique di git‐
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iz a tion by hu man it ies schol ars and arch iv ists (in the in trepid,
research- oriented, hypothesis- testing mode of the 1990s) was jarred
and over whelmed” (Nowviskie 2015, 386). As I would like to show in
this art icle, with the in creas ing avail ab il ity of large col lec tions of il‐ 
lus tra tions from the 2010s, the con cern over the avail ab il ity of ori‐ 
ginal ma ter ial has been re placed by the need to make the ex ist ing
ma ter ial useable and use ful. Since the mid-2010s, mil lions of il lus tra‐ 
tions have been ex trac ted from the scanned pages of books, peri od ic‐ 
als, news pa pers from the fif teenth to early twen ti eth cen tury. Com‐ 
puter sci ent ists have not only proved the power of com puters, but
they have also con firmed the im port ance and quasi- ubiquity of visual
cul ture in the pre vi ous cen tur ies. It is now up to the (di gital) hu man‐ 
ists to tame this grow ing ocean of il lus tra tions.

For a long time, the text mono pol ised at ten tion in di gital hu man it ies.
Text- mining, con cord ance ana lysis, voy ant tools have be come fa mil‐ 
iar terms in the field. This cent ral place oc cu pied by the text in di gital
hu man it ies is largely due to the fact that it is the most widely avail‐ 
able source thanks to the ad vance of the Op tical Char ac ter Re cog ni‐ 
tion (OCR) tech no logy. OCR is a ma chine learn ing model trained to
re cog nize the char ac ters (let ter, num bers and other sym bols) on the
pho to graph of a page. These char ac ters are then added over the pho‐ 
to graph as a layer, en abling us to see the same thing as the com puter.
It is no won der that this tech no logy which pri or it ises the text over
any other ele ment on the page pro moted such an avid in terest in the
text. It would, how ever, be un fair to put the blame for the ob lit er a tion
of il lus tra tions en tirely on the OCR tech no logy. Julia Thomas con‐ 
tends that the mod ern ed it or ial prac tices have im posed an im bal ance
between the text and the il lus tra tion by cut ting out the visual con tent
from the lit er ary works (Thomas 2017� 17-19). This gave the il lu sion of
the mid- Victorian period as an age dom in ated by the text whilst it
was ac tu ally the golden age of il lus tra tion. 1

2

Nev er the less, a visual turn has been un der way in sev eral fields in‐ 
clud ing di gital hu man it ies. In peri od ical stud ies, 2 in the his tory of
sci ence, 3 the in terest in visual ele ments has been re in vig or ated. The
avail ab il ity and grow ing num ber of di gital archives con trib ute to this
re newed in terest in the il lus tra tion and pho to graphy on the prin ted
page. 4 The visual turn is most clearly ob served in di gital hu man it ies
as it is ap par ent from the Ap pendix list ing about thirty pro jects. 5
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New pro jects tap into the ex per i ence of the ex ist ing ones to de velop
their own an swers to the chal lenges pre vi ous pro jects faced. Every
pro ject, on the other hand, is dif fer ent in its aims which in form the
way the ma ter ial is se lec ted, treated, presen ted, and the func tion al it‐ 
ies offered to the “users”. 6 To such an ex tent that the same ma ter ial
might be treated dif fer ently in dif fer ent pro jects. In other words, as
Mus sell con tends, every di gital hu man it ies pro ject is an ed it or ial pro‐ 
ject which in volves a con sid er able amount of “ed it or ial prac tice” to‐ 
wards their aims. 7 The aims, ma ter ial treated, lim it a tions and chal‐ 
lenges of most of these pro jects are re coun ted on their web sites and,
al beit much fewer, in a mono graph or journal art icles. Julia Thomas’s
Nineteenth- Century Il lus tra tion and the Di gital: Stud ies in Word and
Image stands out in this lit er at ure not only as an over view of the im‐ 
port ant ques tions in the cre ation of di gital visual archives, but also as
a guide to the field. As the Prin cipal In vest ig ator of two pro jects
(DMVI and the Il lus tra tion Archive), Thomas provides in sights into the
re la tion ship between the text and the image while de tail ing the mak‐ 
ing of di gital archives. In less than a dec ade since the pub lic a tion of
this im port ant work, how ever, the ad vances in ma chine learn ing
tech no logy gave rise to an other gen er a tion of di gital archives, and
thus a need for a new re view of the field. Be sides in cor por at ing re‐ 
cent pro jects in its ana lysis, this art icle seeks to un der stand how di‐ 
gital archives of il lus tra tions have been con struc ted in the last dec‐ 
ade. In this art icle, as a first step to wards the con struc tion of a di gital
data base of the nineteenth- century sci entific il lus tra tion, I ex plore
the land scape of visual pro jects. In spired by Bar man et al.’s (2021)
paper which in vest ig ates the user in ter faces of ex ist ing di gital news‐ 
pa per archives, this art icle ex am ines a se lec tion of di gital hu man it ies
pro jects which take visual con tent from pub lic a tions as source. By
ana lys ing the solu tions these fi nal ised or on- going pro jects offer re‐
gard ing the ex trac tion of visual con tent, its present a tion on a di gital
plat form, and its dis cov er ab il ity, this art icle seeks to con trib ute both
to visual stud ies and to di gital hu man it ies.
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1. De tect ing and ex tract ing im ‐
ages
Des pite its ini tial de vel op ment with the tex tual ma ter ial in mind, OCR
en gine has been shown to be an ef fect ive tool for de tect ing visual
con tent in scanned pages. Di gital archives of il lus tra tions ex trac ted
from pub lished ma ter ial make use of OCR data to de tect visual con‐ 
tent on the pho tos of the prin ted pages. The OCR pro cess pro duces
an XML file which, Leetaru ex plains, “con tains an enorm ous wealth of
in form a tion nor mally in vis ible to users of the con sumer ver sion”. 8

Most im port antly for the pur pose of ex tract ing visual con tent from
scanned books and peri od ic als, it con tains in form a tion in dic at ing the
bound ar ies of non- textual con tent in the scanned page. While de not‐ 
ing the parts of the page which they omit due to the ab sence of text,
OCR en gines de marc ate the bound ar ies of the re gions where there
might be visual con tent. The irony was not lost on the schol ars of il‐ 
lus tra tion stud ies who lament the undue su prem acy of the text over
the image. “The iden ti fic a tion and isol a tion of the il lus tra tion in the
di git ised and OCRed… pages were en abled not so much be cause of
their visual dif fer ence but be cause of their neg at ive re la tion to the
text: they were re cog nised as im ages be cause they were not words”
(Thomas 2017� 35).

4

Early di gital archives of visual con tent from his tor ical books and peri‐ 
od ic als re lied ex clus ively on OCR data to de tect and ex tract im ages.
In re cent pro jects, how ever, more ad vanced tech niques in cor por at ing
cus tom ma chine learn ing mod els com ple ment it. A dec ade ago, two
large pro jects, each tak ing a dif fer ent cor pus of scanned doc u ments
as its source, brought this as pect of the OCR to lime light. First of
these was Ben O’Steen’s Mech an ical Cur ator. 9 Al though un con ven‐ 
tional in its logic of show ing con tent “al most ran domly” and not aim‐ 
ing at the dis cov er ab il ity of the items, this pro ject re quired the ex‐ 
trac tion of im ages from scanned books. 10 O’Steen used the Mi crosoft
Books/BL col lec tion which in cluded 25 mil lion pages, 68,000
volumes, 65,000 titles scanned by Mi crosoft. 11 In his quest to de velop
a cost- effective and simple method for ex tract ing visual ma ter ial
from this vast cor pus, he dis covered that the re gions of the pages
which the OCR en gine pre dicted to con tain visual ele ments were
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marked with the an nota tion “Graph icalEle ment” in the XML file con‐ 
tain ing OCR data. 12 The res ult is a cor pus of about a mil lion il lus tra‐ 
tions and pho to graphs ex trac ted from the Mi crosoft/BL col lec tion,
avail able for view ing on Flickr. 13

The second pro ject came a few months after O’Steen’s large batch
was up loaded to Flickr. Tak ing a lar ger cor pus as its source, Kalev
Leetaru’s 500 years of the im ages of the World’s Books, sought to ex‐ 
tract visual con tent from 600 mil lion di git ised books avail able on the
In ter net Archive. 14 Ex amin ing the OCR XML files which are provided
for al most each scanned pub lic a tion on the In ter net Archive, Leetaru
found that the re gions of the page which the pro pri et ary Abbyy OCR
en gine “thought” to in clude visual con tent were marked as “Pic ture”
block. 15 Like O’Steen a few months earlier, Leetaru de veloped a soft‐ 
ware which de tects the pic ture blocks in each page, if there is any,
and then ex tracts the cor res pond ing co ordin ates of the page from
the pho to graph. The res ult is a cor pus of visual ma ter ial con tain ing
about five mil lion im ages hos ted on Flickr. 16

6

Today, the pro cess of using the XML file con tain ing OCR data, avail‐ 
able for the ma jor ity of items hos ted on the In ter net Archive has been
sim pli fied. Any one with a lim ited know ledge of the com mand line and
the pop u lar pro gram ming lan guage Py thon can con duct their own
pro jects (Krewson 2019). It must, how ever, be re cog nized that OCR
does not al ways pro duce the best res ults. This is es pe cially the case
with hy brid formats such as news pa pers and peri od ic als in which the
con tent is usu ally or gan ised in sev eral columns. To over come this dif‐ 
fi culty, more soph ist ic ated solu tions to visual con tent de tec tion have
re cently been de veloped.

7

The re cent avail ab il ity of ar ti fi cial in tel li gence chat tools for pub lic
use has drawn a great deal of at ten tion to ma chine learn ing. As its
name sug gests, this tech no logy con sists in “teach ing” the com puter
with a train ing data set based on the ana lysis of which the com puter
cre ates an al gorithm and can ana lyse and clas sify data which it had
not “seen” be fore. In stead of OCR data, more re cent pro jects rely on
ma chine learn ing to de tect and ex tract visual con tent from the scans
of the prin ted pages. This is es pe cially the case with pro jects which
in volve the treat ment of visual con tent from news pa pers and peri od‐ 
ic als. Due to their multi- column or gan isa tion, these hy brid formats
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tend to defy even the re cent im prove ments on OCR en gines. From
many per spect ives, the ma chine learn ing tech no logy and its ap plic a‐ 
tion to visual di gital hu man it ies makes enorm ous pro jects in clud ing
mil lions of im ages more vi able than be fore. It does not, how ever, di‐ 
min ish the im port ance of human con tri bu tion. The suc cess of a ma‐ 
chine learn ing model de pends on the qual ity of an nota tions in the
train ing data set as well as the di versity of its con tent. The im ages in
the train ing data set need to be rep res ent at ive of the cor pus on which
the model is in ten ded to run. If a train ing data set is based largely on
news pa pers from the early twen ti eth cen tury, it might not pro duce
the best res ults when the ma chine learn ing model is fed news pa pers
from the nine teenth cen tury. Also, a model which clas si fies im ages
re quires a train ing data set which in cludes an not ated im ages for each
cat egory pro por tion ate to the scale of the cor pus. Fi nally, the qual ity
and pre ci sion of the image an nota tions play a vital role in the out‐ 
come. There fore, while the cre ation of di gital archives con sist ing of
mil lions of im ages which are more dis cov er able than ever has be come
a pos sib il ity due the min im ised need for human input, for an not at ing
a small part of the cor pus rather than its en tirety, the need for ex‐ 
pert ise has be come ever greater. Be sides tech no lo gical ex pert ise,
bet ter guided an not at ors and a good know ledge of the cor pus to se‐ 
lect the doc u ments or pages which rep res ent it best have be come
very im port ant in the cre ation of the train ing data set. In this sense,
ma chine learn ing, ever more than the pre vi ous dec ade’s large- scale
pro jects which re lied mainly on the ex pert ise of com puter sci ent ists,
brings the two sides of the di gital hu man it ies to gether.

One of the re cent di gital archives of news pa per il lus tra tions, the
News pa per Nav ig ator based on the im ages from the Chron ic ling
Amer ica news pa per archive ad opts such an ap proach. 17 To de tect the
visual con tent in 16 mil lion pages of Amer ican news pa pers pub lished
between 1770 to 1963, in stead of re ly ing on the OCR data, Ben jamin
Lee de veloped a ma chine learn ing model trained on an aug men ted
ver sion of the Bey ond Words, a crowd sourced pro ject where vo lun‐ 
teers were asked to identify a vari ety of con tent on scanned news pa‐ 
per pages (Lee et al. 2020). Lee’s model does not only de tect visual
con tent on the scanned pages, but it also clas si fies them. How ever,
the Bey ond Words data set con tain ing 3,437 im ages with 6,732 veri fied
an nota tions did not, Lee found, pro por tion ately rep res ent the six cat ‐

9
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egor ies into which he wanted to clas sify the im ages. In order to in‐ 
crease the num ber of these un der rep res en ted cat egor ies in the data‐ 
set Lee added 32,424 an nota tions to pages in clud ing head lines, ad‐ 
vert ise ments and maps. By using this aug men ted ver sion of the Bey‐ 
ond Words data as train ing data, Lee, in his News pa per Nav ig ator,
uses ma chine learn ing to im pose the fol low ing cat egor ies on the im‐ 
ages: pho to graph, il lus tra tion, map, com ics/car toon, ed it or ial car‐ 
toon, head line, ad vert ise ment. Un like Leetaru’s pro ject which does
not im pose any clas si fic a tion on the il lus tra tions, al beit a great asset
for a pro ject in volving news pa pers which in clude a vari ety of im ages,
News pa per Nav ig ator opens up new pos sib il it ies for the treat ment of
di git ised pages. This pro ject also provides im port ant in sights into the
best prac tices in the cre ation of a train ing data set. For in stance, as
the Bey ond Words data set only in cludes an nota tions on the news pa‐ 
pers from the WWI era, Lee’s model does not per form so well on
scanned pages of the news pa pers from the nine teenth cen tury as it
does on those from the twen ti eth (Lee et al. 2020� 3061). In its final
form, the News pa per Nav ig ator in cludes about 1.5 mil lion items of
visual con tent from news pa pers pub lished between 1900 and 1963. 18

News pa per Nav ig ator ex em pli fies the cur rent in terest in ma chine
learn ing mod els to de tect and ex tract visual con tent from di gital
archives. 19 Des pite the at tempts to gamify and op tim ise cit izen sci‐ 
ence plat forms, the lar ger the data sets grow and the more te di ous
the tasks de man ded from vo lun teers be come. The dif fi culty of mo tiv‐ 
at ing vo lun teers for time con sum ing tasks such as tran scrip tion has
grown the need to de velop meth ods which min im ise human in ter‐ 
ven tion while at the same time op tim ising the res ults. Only with ma‐ 
chine learn ing mod els can we ima gine an archive of big data whose
con tents can be dis covered. In News pa per Nav ig ator, for in stance, the
ratio of the train ing data set to the cor pus is about 3%. 20 Re cent
stud ies prom ise that the need for large train ing data sets, hence
large- scale vo lun teer ef fort, might soon be some thing of the past
with the de vel op ment of new meth ods which min im ise the size of the
train ing data set (Bar man et al. 2021). This might fur ther in crease the
im port ance of the se lec tion of the items in the train ing data sets,
hence the ex pert ise of the lit er ary schol ars and his tor i ans.

10
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2. Plat forms
Ex trac tion of the visual con tent from prin ted pages is now a re l at ively
straight for ward pro cess, and it is rarely the ul ti mate aim of a visual
archive pro ject. The as pect of a pro ject which de term ines its li fe cycle,
aims, and pub lics is re lated to the plat form on which the im ages are
made avail able (Tabak 2017). Some pro jects like Sci ence Gos sip (see
below) have a pre de ter mined lifespan dur ing which they aim at col‐ 
lect ing data about their cor pora of im ages through crowd sourcing.
The out put is data sets. Oth ers, usu ally with lar ger data sets, opt for an
“in- progress” ap proach which al lows both data col lec tion and con‐ 
sulta tion for an un deter mined period of time on a ded ic ated or gen‐ 
eric plat form. In this second case, the choice of plat form, its in ter face
de term ine the lim it a tions and po ten tials of a pro ject. Here I first treat
the is sues re gard ing the in ter face and search para met ers and then
focus on the ques tions re lated to per man ence and re- usability.

11

2.1. In ter faces

One com mon fea ture of the large- scale pro jects which began around
the mid-2010s was that they did not rely on cus tom in ter faces for
their re pos it or ies of im ages. In stead, both Kalev Leetaru and Ben
O’Steen up loaded the out put of their pro jects, five mil lion and one
mil lion il lus tra tions, re spect ively, to Flickr. 21 The il lus tra tions ex trac‐ 
ted from the Biod iversity Her it age Lib rary (BHL) as part of the “Art of
Life” pro ject were also up loaded to Flickr. 22 As a so cial plat form op‐ 
tim ised for shar ing visual con tent, Flickr provides a venue where the
out put of visual di gital hu man it ies pro jects can be viewed, tagged,
and shared. Al though his tor ical il lus tra tions on Flickr the or et ic ally
have a bet ter chance of being viewed by a lar ger pub lic than if they
had been de pos ited on a cus tom di gital archive, from sev eral per‐ 
spect ives Flickr poses prob lems.

12

The Il lus tra tion Archive launched in 2015 by a group of re search ers
from Cardiff Uni ver sity is one of the few and prob ably the best ex‐ 
ample of an “in- progress” di gital archive. 23 The team led by Julia
Thomas seeks to make one mil lion il lus tra tions ex trac ted by O’Steen
from the Mi crosoft/BL col lec tion into a search able il lus tra tion
archive. As men tioned above, this cor pus is already avail able on Flickr

13
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and the ex ist ence of the Il lus tra tion Archive is a clear sign that the
lim ited func tion al it ies of Flickr do not meet the re quire ments of
every re search pro ject, al though the tags added to the items on Flickr
are also fed into the Il lus tra tion Archive (Thomas 2017� Ch 1, note 43).
On the Il lus tra tion Archive, vis it ors to the web site can both con trib‐ 
ute to the archive by an not at ing the il lus tra tions through a guided
ques tion naire and con sult the il lus tra tions. In this part, I only focus
on the in ter face and search func tion al ity of the web site by com par ing
it to Flickr, and below I treat its an nota tion in ter face.

The be spoke search func tion al ity of the Il lus tra tion Archive in cludes
the fol low ing search fields: keyword, il lus trator, au thor, book title,
pub lisher, place of pub lic a tion, pub lic a tion date by range or by dec‐ 
ade. 24 This is a sig ni fic ant im prove ment on the lim ited num ber of
search fields which Flickr of fers. First, Flickr’s search in ter face is not
in tu it ive. In the Brit ish Lib rary’s (BL) Flickr pho to stream which largely
in cludes the same items as the Il lus tra tion Archive, the user needs to
click on the mag ni fy ing glass just above the im ages in the pho to‐ 
stream, in stead of the search bar at the top of the web site, to run a
query within the BL col lec tion. Fur ther more, to the frus tra tion of il‐ 
lus tra tion schol ars, Flickr is biased against il lus tra tions. Search ing for
“girl” within the BL pho to stream pro duces no res ults be cause the
user first needs to click on “Ad vanced” search and tick “il lus tra‐ 
tion/art” from the “con tent” types which is by de fault un ticked, un‐ 
like “pho tos” and “videos” (Thomas 2017� 22). Secondly, Flickr’s search
func tion is very lim ited and cer tainly not suit able for his tor ical re‐ 
search. It can be dif fi cult on the search in ter face to find il lus tra tions
from the same book un less they were put to gether in a col lec tion by
the owner of the ac count. Sim il arly for the search between date
ranges, Flickr of fers only two op tions “date taken” and “date up‐ 
loaded”, there is no op tion to in dic ate such es sen tial in form a tion as
the date of pub lic a tion. For these reas ons, Flickr is far from meet ing
the basic re quire ments of sci entific re search on the il lus tra tions un‐ 
less the user is quite adept at pro gram ming and can use Flickr API.
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2.2. Per man ence of re cords and the re ‐
usab il ity of data
Flickr has been one of the pop u lar plat forms for re search ers work ing
with visual ma ter ial (Spyrou and Mylo nas 2016). Launched in 2004,
like Face book, and pur chased by Yahoo the fol low ing year, Flickr soon
be came one of the prodi gious chil dren of the Web 2.0. The 2010s,
nev er the less, saw the entry of new com pet it ors such as In s tagram in
the mar ket of visual con tent and Flickr again changed own er ship in
2017. Dur ing this period, sev eral fea tures such as free stor age space
offered, and search para met ers also went through changes. 25 When
Flickr an nounced that it was going to de lete the volume of pho tos ex‐ 
ceed ing its new freem ium limit in 2018, it was met with cri ti cism. 26

Its audi ence is es tim ated to have thinned to “an old com munity of
pho to graph ers,” and its pro spects as a busi ness are as sessed to be
bleak, un less it “come[s] up with a new and re volu tion ary fea ture,”. 27

We have very re cently wit nessed the drastic changes Twit ter went
through after its sale, and it is al ways a pos sib il ity that any Web 2.0
plat form might go through sim ilar ex per i ences. It can be ar gued that
from the per spect ive of the per man ence of re cords also, Flickr is
prob ably not the best solu tion.

15

Nev er the less, the prob lem of longev ity is not only lim ited to the
privately- owned gen eric content- hosting plat forms. Cus tom di gital
plat forms, too, run the risk of be com ing ob sol ete in a short period of
time, re quir ing a par tial and some times com plete renov a tion, or
aban don ment be fore or after the com ple tion (Sol berg et al. 2021� 23).
Vis it ors to the Il lus tra tion Archive’s tag ging in ter face might no tice
that the image for “ad vert ise ment” op tion is miss ing in the ini tial
ques tions of clas si fic a tion. 28 Fur ther more, after spend ing some time
on the web site, the user is asked if they want to fill out a feed back
form, nev er the less, this form turns out to be empty. More im port‐ 
antly, the server gives an error when the user tries to sign up. As a
res ult, more ad vanced fea tures of the plat form such as cre at ing user
col lec tions are cur rently not avail able. This lack of main ten ance be‐ 
comes all the more un for tu nate as the Il lus tra tion Archive is an on go‐ 
ing pro ject still seek ing to crowd source an nota tions from vo lun teers.
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These two ex amples show that plat forms might fal ter, be come out‐ 
moded, or re main un main tained. To over come such a situ ation and to
save the ef forts made through out the li fe cycle of the pro ject, DH pro‐ 
jects must make the data they col lec ted as well as their source code
avail able to the pub lic. In this way, in the event that the in ter face is
no longer avail able, the pos sib il ity of using the data re mains in tact.
This also en ables other re search ers to use the data for pur poses
other than the ori ginal aim of a DH pro ject, for in stance, as a train ing
data set. For tu nately, the data from the ma jor ity of di gital visual
archives have been made avail able to pub lic. Re cent pro jects al most
by de fault share their source codes as well as their out puts, and older
pro jects fol low their lead. 29 The data in clud ing tags and de scrip tions,
as well as the im ages them selves hos ted on Flickr can also be down‐ 
loaded for more con veni ent ma nip u la tion by using its API (Ap plic a‐ 
tion Pro gram ming In ter face). 30

17

Per man ence and re usab il ity have more re cently be come a big ger
con cern than in ter faces. A new trend is afoot in the di gital visual
archives which aim at provid ing only the data and a script to the
users in the form of a Jupy ter Note book. 31 Be sides re usab il ity, this
move seems to fa vour en vir on mental con cerns. Lee, for in stance, cal‐ 
cu lates the car bon emis sion as a res ult of the im ple ment a tion of his
Newpa per Nav ig ator, about 380 CO , com par able to the car bon emis‐ 
sion of one per son fly ing from Wash ing ton, D.C. to Bo ston (Lee 2020�
29).

18

2

3. Mak ing Im ages Dis cov er able
The dif fer ence between an archive and a pile is a cata logue or an
index which helps find ing what we look for. Once the visual con tent is
de tec ted and ex trac ted from scanned files, how to make those image
files dis cov er able? The prob lem posed by dis cov er ab il ity far su per‐ 
sedes that of the ex trac tion of im ages. Here again there is no solu tion
which fits all. The ob ject ives of the pro ject, the lay out of the con tent
on the pages, fin an cial and human re sources avail able enter into the
equa tion. Most of the early pro jects de pended solely on the OCR out‐ 
put to dis cover the visual con tent ex trac ted from pub lic a tions. Re l at‐ 
ively smal ler pro jects which out lined a clear his tor ical re search per‐ 
spect ive em ployed labour- intensive, stand ard ised and manual
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method of an not at ing visual con tent. Some pro jects, on the other
hand, opted for a con tinu ous an nota tion by vo lun teers on their own
be spoke plat forms. In re cent years, more soph ist ic ated meth ods have
been de veloped.

3.1. Metadata
Lit er ally mean ing data about data, metadata have en abled hu mans
and com puters to com mu nic ate through a stand ard ized struc ture. In
the lib rar ies, mu seums, archives, and re pos it or ies, metadata im pose
an order on the items, mak ing them ac cess ible to the read ers, vis it‐ 
ors, and users (Gart ner 2021� 1-6). Ac cord ing to Buck land, metadata
has two main pur poses. First, it de scribes tech nical (format, size, col‐ 
ours, etc) as pects, ad min is trat ive (copy right in form a tion etc.) lim it a‐ 
tions, and the con tent (period, the sub ject, au thor, etc.) of an item.
This in form a tion is usu ally re cor ded in stand ard de script ive formats
such as Dub lin Core to fa cil it ate stor ing and pro mote in ter op er ab il ity
with other formats. 32 The second pur pose of metadata is to en able
and fa cil it ate the dis cov ery of doc u ments in the re pos it ory. In this
case, the re la tion ship between the data and metadata is re versed be‐ 
cause the user has the op tion to “start with a query or with the de‐ 
scrip tion rather than the doc u ment—with the metadata rather than
the data—when search ing in an index” (Buck land 2017� 118). For in‐ 
stance, in a di gital archive of il lus tra tions from Buffon’s His toire
Naturelle, a user should thus be able to search for “in sects” or “birds”
which should be in cluded in the metadata at tached to the in di vidual
files even if the cap tions of the il lus tra tions might not in clude the
com mon names of the spe cies they de scribe. The metadata can also
in clude col ours used in the il lus tra tion as well as the tech nique em‐ 
ployed such as wood en grav ing or pho to graphy. In clu sion of such in‐ 
form a tion trans forms the metadata from a sec ond ary po s i tion to a
primary source of in form a tion.

20

In a DH pro ject, prob ably the most im port ant step is the design of the
metadata fields and schemes. Drucker con tends that this is “where
the in tel lec tual and con cep tual mod el ling of re search pro ject takes
place” (Drucker, 2021, 53). What in form a tion to in clude, to what de tail
in the metadata are cru cial and might be con tro ver sial in the pro ject
design. Al though there are well- established metadata schemes and
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clas si fic a tion sys tems, they might not be suit able to a par tic u lar pro‐ 
ject. For in stance, the clas si fic a tion sys tem based on the twenty- six
let ters of the Roman al pha bet used by the Lib rary of Con gress (LoC)
re serves the let ters E and F for the his tory of Amer icas and only one
let ter, D, for the his tory of the rest of the world (Le Deuff 2018� Ch 8).
It would prob ably not be very suit able for a lib rary out side of the US
to fol low the LoC clas si fic a tion ex actly. For the clas si fic a tion of il lus‐ 
tra tions how ever we need to look else where. Icon class, “the most
widely ac cep ted sci entific tool for the de scrip tion and re trieval of
sub jects rep res en ted in im ages (works of art, book il lus tra tions, re‐ 
pro duc tions, pho to graphs, etc.),” can be con sidered one of the op‐ 
tions. 33 In spite of its de tailed and wide- ranging defin i tions how ever,
Icon class is con sidered scarcely ad apt able to de scribe il lus tra tions.
In ven ted in mid- twentieth cen tury by the art his tor ian Henri van de
Waal, Icon class is an opini ated clas si fic a tion of visual art into “28,000
hier arch ic ally struc tured defin i tions within 10 main di vi sions”
(Thomas 2017� 57). Al though it has gone through fre quent modi fic a‐ 
tions to ac com mod ate such visu als as novel artistic im agery, it pri or‐ 
it ises fine art over pop u lar visual forms. “A browse through the clas si‐ 
fic a tion sys tem be gins with the cat egory ‘Re li gion and Magic’, while
‘The Bible’ and ‘Clas sical Myth o logy and An cient His tory’ fea ture as
part of the ten main icon o graphic cat egor ies” (Thomas 2017� 57).

Due to these reas ons, Thomas ex plains that her team opted not to
use Icon class in the clas si fic a tion of the il lus tra tions in the DMVI. 34

Launched in 2004 and com pleted in 2007, mak ing it the earli est di‐ 
gital archive of his tor ical il lus tra tions, the DMVI con tains 868 “lit er‐ 
ary il lus tra tions” ex trac ted from books and peri od ic als pub lished in
1862. 35 This lim it a tion is ex plained both by the cov er age of the il lus‐ 
tra tion col lec tions cut by Vic torian col lect ors which DMVI uses as its
source and by the de sire to show the abund ance and di versity of
wood- engraving il lus tra tions in their hey day in the 1860s. 36 The
DMVI pro ject di vides its items into seven main cat egor ies (peri ods,
geo graphy, set tings, people, activ it ies, ob jects, themes) and then into
1,123 hier arch ical cat egor ies. The cat egory “hol i days” under “travel
and tour ism” under the main cat egory “themes,” for in stance, yields
thirty- six il lus tra tions, while “ac ro bat ics” under “phys ical mo tions”
under “ac tions and speech” under “activ it ies” main cat egory pro duces
only two res ults. Thomas ex plains that “The re l at ively small and uni‐
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form cor pus of ma ter ial in DMVI en abled us to de velop the clas si fic a‐ 
tion for the icon o graphic search by a prior ana lysis of the im ages
rather than fit ting the il lus tra tions into pre con ceived cat egor ies.” 37

In deed in a large data set such an ap proach de part ing from the il lus‐ 
tra tion to clas si fic a tion is un feas ible. The grow ing num ber of his tor‐ 
ical il lus tra tions ex trac ted in the last dec ade promp ted the de vel op‐ 
ment of sev eral meth ods with vary ing de grees of suc cess.

3.2. Crowd sourcing
With the avail ab il ity of large amounts of il lus tra tions from the mid-
2010s and the pop ular ity of so cial media out lets such as Flickr as well
as ded ic ated cit izen sci ence plat forms such as Zo on i verse, a new
method of mak ing im ages dis cov er able emerged: crowd sourcing. 38

Two main prac tices of crowd sourcing can be dis cerned in the ex ist‐ 
ing pro jects based on their de mands from the vo lun teers: Folk sonomy
and cit izen sci ence. Defined as “A user- generated sys tem of clas si fy‐ 
ing and or gan iz ing on line con tent into dif fer ent cat egor ies by the use
of metadata such as elec tronic tags,” folk sonomy has quickly be come
one of the ways for deal ing with large cor pora of visual ma ter ial. 39

Al though pro jects seek ing to un der stand pub lics’ en gage ment with
art have pro duced in ter est ing res ults, folk sonomy is far from provid‐ 
ing a stand ard de scrip tion of im ages (Thomas 2017� 71-4). When ap‐ 
plied to the “mil lion im ages” of the Mi crosoft/BL col lec tion on Flickr,
free tag ging pro duced hardly useable res ults.

23

Cit izen sci ence pro jects, on the other hand, de mand more spe cific
tasks from vo lun teers, and so the vo lun teers are provided with a
guide or train ing. Apart from the con veni ence of provid ing a ready- 
made plat form for visual con tent, Flickr is also a so cial media plat‐ 
form. Pro jects have been de veloped to tap into this so cial as pect of
Flickr. The “Art of Life” pro ject (2012-5) which uses the il lus tra tions
from the hold ings of the Biod iversity Her it age Lib rary (BHL) was one
of the early pro jects to crowd source the an nota tion of about 300,000
il lus tra tions in its Flickr pho to stream. 40 A nineteen- page guide to
tag ging BHL il lus tra tions on Flickr was pro duced and is avail able on
the BHL blog. In this guide, the vo lun teer is given de tailed in struc‐ 
tions how to “read” a his tor ical sci entific il lus tra tion. Step three
dwells on how to identify the name of the spe cies; step four ex plains
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how to “ma chine tag” spe cies in the form of “tax onomy:bi no‐ 
mial="Genus spe cies"” or with the name of the il lus trator, for in‐ 
stance, “en graver:name="[Given name Middle name Fam ily name]"”, so
that these tags can be dif fer en ti ated from folk so nomic tags. 41 At level
three of the fourth step, vo lun teers are asked to “box tag” the il lus tra‐ 
tions if there are mul tiple spe cies in the il lus tra tion. Fur ther ad vice is
provided in the doc u ment to find the cur rent taxo nomic names of the
spe cies as well as their com mon names and to enter this in form a tion
as tags. 42 As of Septem ber 2023, al most a dec ade after the com ple‐ 
tion of the Art of Life pro ject, out of about 300,000 im ages, around
52,000 have been tagged with at least one spe cies name, and 30,000
with the name of the artist.

In con trast with other col lec tions treated in this art icle, some of the
con tent in the BHL Flickr pho to stream is or gan ised under col lec tions.
This is es pe cially the case with peri od ic als and multi- volume works
which are or gan ised in 227 col lec tions. 43 Volumes of peri od ic als like
the well- known Curstis’s Botan ical Magazine are or gan ised fur ther
into sub- collections, one for each year. 44 Be cause the search func‐ 
tion of Flickr is not geared to wards re search ers’ needs, or gan isa tion
of con tent in col lec tions is the only way to en able the user to see en‐ 
tirety of the visual con tent in a volume.

25

Flickr is lack ing from many per spect ives to provide a plat form for
schol arly present a tion and crowd sourcing of visual con tent. As a res‐ 
ult, DH pro jects with defined re search ob ject ives either use more ad‐ 
apt ive plat forms such as Zo on i verse or cre ate their own be spoke
plat form. One of the first Zo on i verse pro jects to go viral, “Sci ence
Gos sip” as part of “Con struct ing Sci entific Com munit ies” (2014-9)
pro ject, asked the mem bers of the pub lic to an not ate the scanned
pages from nineteenth- century sci ence peri od ic als on Zo on i verse. 45

The “Sci ence Gos sip” pro ject pro duced 34,108 an nota tions for 10,535
pages in clud ing at least one il lus tra tion from six teen peri od ic als. 46

Al though the pro ject did not in clude the cre ation of an archival plat‐ 
form where users could con sult this out put, it con sti tutes an im port‐ 
ant source of train ing data for the fu ture pro jects on the visual con‐ 
tent of nineteenth- century peri od ic als.

26

Il lus tra tion Archive, on the other hand, has its own be spoke plat form.
The vis it ors to the web site are in vited to clas sify and tag il lus tra tions
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shown to them in a guided man ner. In the first step, the vo lun teer is
asked to choose one of the ten pre- defined cat egor ies (ad vert ise‐ 
ment, por trait, dec or a tion, title page, loc a tion, map, sci entific, lit er at‐ 
ure, pho to graph or none of these) which de scribe the il lus tra tion
best. A second ques tion fol lows to put the il lus tra tion in a sub- 
category. For in stance, loc a tion is fol lowed by a two- choice ques tion:
“by name” or “on a map”; while sci entific is fol lowed by eight sub- 
categories: geo lo gical, med ical, en gin eer ing, botan ical, zo olo gical, ar‐ 
chae olo gical, ar chi tec tural, and none of these. After this two- step
clas si fic a tion of the il lus tra tion, the user is asked to enter tags and it
is es pe cially here that the Il lus tra tion Archive makes an im prove ment
on the ex ist ing crowd sourcing plat forms. Its tag ging in ter face is con‐ 
nec ted to Word Net, a large lex ical data base of Eng lish where “Nouns,
verbs, ad ject ives and ad verbs are grouped into sets of cog nit ive syn‐ 
onyms (syn sets), each ex press ing a dis tinct concept”. 47 When the
user enters a tag, a list of choices comes up and the user is asked to
choose the most suit able one. Ac cord ing to Thomas, the be ne fits of
this link with Word Net are two fold: First, it im proves the col lec ted
data by re cord ing at the backend of the Archive, not only the term
entered but also its broader cat egor ies up to three in her ited hy per‐ 
nyms. In this way, when the user enters “ship” it is re cor ded with the
broader cat egor ies of “ves sel, wa ter craft”, “vehicle”, and “trans port”.
This does not only en sure a more pre cise de scrip tion of the il lus tra‐
tions and link them se mantic ally, but it also fa cil it ates the task of the
tag ger and re duces the amount of la bour re quired for the de scrip tion
of im ages. The second be ne fit of this ap proach is to cur tail the
vocab u lary of the user- generated tags and stand ard ise them (Thomas
2017� 75-6). On the other hand, this ap proach has sig ni fic ant lim it a‐ 
tions, es pe cially for pro jects which use more spe cial ist il lus tra tions as
source. First, the user is lim ited to one- word tags or phrases which
exist in the Word Net data base. Fur ther more, Word Net is only suit able
for more gen eral de scrip tions. For a di gital archive of sci entific il lus‐ 
tra tions, for in stance, a com bin a tion of En cyc lo pae dia of Life (EoL)
and Word Net would provide a bet ter source. 48 Fi nally, al though the
tag ging pro cess con cludes with the typ ing of the cap tion of the il lus‐ 
tra tion, it omits the artist.

The final as pect to con sider in crowd sourcing of il lus tra tion tags re‐ 
gards the val id a tion of tags by sev eral users. Thomas ob serves that
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“In Flickr, the in con sist ency and in stabil ity of the ‘lan guage of re‐ 
trieval’, which comes about be cause the im ages are tagged dif fer ently
by dif fer ent con trib ut ors, means that rel ev ant im ages will not al ways
be re trieved” (Thomas 2017� 22). While plat forms like Flickr which are
not spe cially geared to wards sci entific pro jects do not provide such
func tion al it ies, it is one of the de fin ing fea tures of be spoke crowd‐ 
sourcing plat forms and ded ic ated cit izen sci ence plat forms. The final
ques tion in the Il lus tra tion Archive asks the user to con firm the ex ist‐ 
ing tags by other users on the il lus tra tion and re move the in cor rect
ones. For in stance, on the most pop u lar cit izen sci ence plat form Zo‐ 
on i verse, val id a tion by agree ment is called “sub ject re tire ment” and
func tions as a pro ject para meter to “De cide how many people you
want to com plete each task”. Zo on i verse ad vises val id a tion by five to
ten vo lun teers for tag ging, and by three to five vo lun teers for tran‐ 
scrip tion tasks be fore an il lus tra tion is re tired, hence ac cep ted as
com pleted. 49 On the other hand, al though es sen tial, val id a tion by
agree ment in creases the need for vo lun teer en gage ment and delays
the com ple tion of a pro ject.

3.3. Text around the image
As sum ing that the text around the il lus tra tion should de scribe it,
some schol ars have de veloped tools and meth ods to make the text
sand wich ing the il lus tra tion speak for it. One of the early big data
pro jects on his tor ical il lus tra tions, Leetaru’s data base of his tor ical il‐ 
lus tra tions offered a solu tion. Leetaru’s aim was to ‘make them all
browseable and search able (via both the metadata of the ori ginal
book and the text sur round ing each image), “re ima gin ing” the world's
books’. 50 To en able users to search the mil lions of im ages ex trac ted
from the scans of prin ted pages on Flickr, along side such in form a tion
as the unique In ter net Archive iden ti fier for the item, page num ber,
URL, Leetaru added 1000- character text chunks pre ced ing and fol‐ 
low ing the il lus tra tion to the de scrip tion of each il lus tra tion on
Flickr. 51 This method, how ever, raises a num ber of ques tions. Even if
it is as sumed that the 1,000 char ac ters pre ced ing and fol low ing the
il lus tra tions sat is fact or ily de scribe them, it is also pos sible that these
chunks of text sand wich ing the il lus tra tion will also in clude other
“keywords,” which give rise to false pos it ives. Fur ther more, without
other search para met ers such as lim it a tions on dates and pub lic a tion
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titles, the user is only bom barded with il lus tra tions without any an‐ 
chor points.

Leetaru’s method of identi fy ing il lus tra tions by ex tract ing the text
around them is used in other pro jects. Sher lock Net, which be came fi‐ 
nal ist of the BL Labs Com pet i tion in 2016, com bined Leetaru’s ap‐ 
proach with ma chine learn ing to make the Mi crosoft/BL col lec tion
on Flickr dis cov er able. How ever, in stead of the 2,000 char ac ters
sand wich ing the il lus tra tion, Sher lock Net util ises the text on the
whole of the pre ced ing page, on the page of the il lus tra tion, and the
text on the fol low ing page to de scribe the il lus tra tion in a lim ited
num ber of tags. 52 The noun phrases ex trac ted from these three
pages through Nat ural Lan guage Toolkit (NLTK) are then com pared
with those ex trac ted from the pages sand wich ing twenty other il lus‐ 
tra tions in the col lec tion which the al gorithms have de term ined to be
the most sim ilar. 53 Cur rently about 836,000 il lus tra tions carry at
least one “sher lock net:tag=” on BL Flickr photo stream. 54 A search for
“cow” in the BL Flickr stream pro duces some cows but also a con sid‐ 
er able num ber of false pos it ives, for in stance an il lus tra tion of zebras.
On the in spec tion of Sher lock Net tags, it can be ob served that the
auto mated tag ging pro cess also in cluded such un re lated tags as port,
bird, ante lope, stone, and none for zebra. The query for cow yields
the il lus tra tion be cause the folk so nomic tags in clude cow but also
zebra. 55
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More ad vanced pro jects em ploy ing the state- of-the-art ma chine
learn ing meth ods and ad ap ted to the source ma ter ial have emerged
more re cently. The Lib rary of Con gress (LoC) News Nav ig ator de‐ 
veloped by Ben jamin Charles Ger main Lee in 2020 in cludes 1.56 mil‐ 
lion news pa per pho tos sourced from LoC’s Chron ic ling Amer ica pro‐ 
ject, which in cludes 16.3 mil lion pages from news pa pers pub lished
between 1770 and 1963. 56 To im prove the search ab il ity of the im ages,
Lee lever ages both the XML files res ult ing from OCR pro cess and
Bey ond Words train ing data set. In Bey ond Words data set, vo lun teers
were asked to an not ate scanned pages to in dic ate the tex tual con tent
in the boxes on the news pa per pages where im ages occur. As sum ing
that the tex tual con tent shar ing the same box with the visual con tent
de scribes the visual, as cap tions or titles, News pa per Nav ig ator, like
Leetaru’s pro ject but some what more finely, re lies on the text around
the visual con tent to de scribe and re trieve it. How ever, as the visual
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con tent in news pa pers are likely to be de scribed more pre cisely by
the cap tions around them than il lus tra tions in books in di verse sub‐ 
jects pub lished through a long period and in vary ing formats, the out‐ 
come is much more sat is fact ory.

There are two points to un der line from these ex per i ments. First, the
tools and meth ods at our dis posal to de scribe im ages and make them
dis cov er able based on the text around them is not yet ad equate. This
is es pe cially the case for col lec tions like that of Mi crosoft/BL, ec‐ 
lectic both in terms of the formats of pub lic a tions from which the il‐ 
lus tra tions were culled, and their genres. In deed, the re la tion ship
between the text and the image seems to vary with genre, period, and
format of pub lic a tion. In lit er ary il lus tra tion, where cap tions are rare,
Thomas con tends, re ly ing on the text around the il lus tra tion does not
al ways pro duce the ex pec ted res ults. The text re fer ring to the il lus‐ 
tra tion might ap pear sev eral pages be fore or after the il lus tra tion or
the il lus tra tion might de scribe the en tirety of the work rather than a
spe cific part of the text (Thomas 2017� 47-53). In sci entific il lus tra tion,
es pe cially in bot any, the il lus tra tion is also de pend ent on the text for
de scrip tion (Chansigaud 2009� 7, 10). Saun ders, how ever, ob serves a
change through time in the re la tion ship between the text and the
image in botan ical il lus tra tion. With the es tab lish ment of a stand ard,
uni ver sal lan guage of de scrip tion in the eight eenth cen tury by Lin‐ 
naeus “many works of botan ical the ory dis pensed with il lus tra tions
al to gether, though they re mained es sen tial for books of a prac tical,
de script ive, dec or at ive or ref er ence nature” (Saun ders 1995� 8).
Where botan ical il lus tra tions ap pear, how ever, they are likely to be
ac com pan ied by an ad ja cent cap tion or de scrip tion. 57 It can there‐ 
fore be ar gued that in a di gital archive, botan ical il lus tra tions, more
than lit er ary il lus tra tions, might be ne fit from a com bin a tion of the
meth ods men tioned above for the de scrip tion of its con tents.

32

Re cent pro jects re define the re la tion ship between the text and image
by provid ing an op tion to search for im ages based on their sim il ar ity.
Lee’s News pa per Nav ig ator en ables user to com pare im ages based
solely on image em bed dings, that is, a nu mer ical de scrip tion of the
se mantic con tent of the image in computer- readable format. 58 The
users can cre ate their own col lec tions by pick ing im ages and using
this col lec tion as a train ing data set to search for sim ilar im ages in the
data base. The big ger is the size of the train ing data set in the user’s
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‘19th Cen tu ry Di gi ti sed Books Col lec‐ 
tion’. OCR text da ta set. Bri tish Li bra ry

Re search Re po si to ry, 2014. https://bl.ir
o.bl.uk/col lec tions/b7fd2482- debd-44

col lec tion, the bet ter are the res ults. Image sim il ar ity de tec tion is a
de vel op ing field which might open up new ways to study large col lec‐ 
tions of di git ised visual con tent and might de crease to a lim ited ex‐ 
tent our de pend ence on the text to de scribe the im ages, for in this
case the im ages speak for them selves.

Con clu sion
Di gital archives chal lenge the way we have been study ing il lus tra‐ 
tions, and even only for that reason they are in valu able sources. In
what con text could the re la tion ship between text and image be bet‐ 
ter ana lysed than the prob lem of de scrib ing di git ised im ages? They
en cour age the re search ers to en gage with the pub lic in the frame‐ 
work of cit izen sci ence pro jects. But they are not only chal len ging.
They also con trib ute to our un der stand ing of the pub lish ing his tory
by show ing that visual cul ture was not the re serve of the twen ti eth
and twenty- first cen tur ies. A greater por tion of the pub lic bey ond the
spe cial ists have a chance to see, be in spired by this her it age of visual
cul ture. They bring il lus tra tions to the com fort of our homes, which
en cour ages re search. They also en cour age col lab or a tion between ex‐ 
perts from dif fer ent dis cip lines. Look ing back at the past dec ade of
the di gital archives, it can be ar gued that the fu ture is prom ising for
lar ger and more useable archives.
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Di gital il lus tra tion archives have gone through four stages in the last
three dec ades. The small- scale, hypothesis- oriented pro jects of the
late twen ti eth and early twenty- first cen tur ies were suc ceeded by
large- scale technology- dominated pro jects, only to in vite human in‐ 
ter ven tion again in the form of vol un tary clas si fic a tions in the 2010s.
Today, the scale of human in ter ven tion is not any less im port ant, but
its scale has been lim ited to the mak ing of train ing data sets. Il lus tra‐ 
tion stud ies is once again going through a drastic change, this time
com bin ing the scale and us ab il ity, as well as the spe ci al it ies of the
com puter sci ent ists and hu man ists.
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offered in these pro jects provide in sights into the mak ing of visual di gital
archives. This art icle aims at ana lys ing the land scape of di gital visual
archives by fo cus ing on a se lec tion of pro jects since the be gin ning of the
2000s. It is a crit ical re view as well as a his tory of the di gital visual archives.

Français
Au cours des dix der nières an nées, un nombre sans pré cé dent d’illus tra tions
a été trou vé au fil des pages nu mé ri sées d’ou vrages, de pé rio diques et de
jour naux, et rendu dis po nible en ligne. Té moins de l’im por tance que te nait
la culture vi suelle jadis, ces mil lions d’images po saient éga le ment la ques tion
de leur mise à dis po si tion en ligne pour être cher chées et uti li sées. Plu‐ 
sieurs tech niques (al lant de la très la bo rieuse pro duc tion par ti ci pa tive,
jusqu’à l’ap pren tis sage au to ma tique, oné reux en tech no lo gie) ont vu le jour
avec plus ou moins de suc cès pour ten ter d’at teindre ce but. Les pro blèmes
ren con trés et les so lu tions trou vées au cours de ces pro jets sont au tant de
traces de la créa tion d’ar chives vi suelles nu mé riques. Le present ar ticle sou‐ 
haite pro po ser une car to gra phie de ces ar chives, en se concen trant sur une
série de pro jets en tre pris de puis le début des an nées 2000, per met tant ainsi
un pa no ra ma cri tique et une his toire de ces ar chives vi suelles nu mé riques.
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