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2. Synaptica The text-image knowledge gap

knowledge organization systems

A knowledge gap exists between access to knowledge
in textual content versus image-based content

Most image management systems only support Textual content can also be indexed to the page,
image-level metadata. This necessarily can only paragraph and individual word or phrase.
point to whole images.

This ability to support pin-point access deep inside
It is analogous with card catalogues that point to textual content has not had, until very recently, an
shelves of books or to individual books. analogous method for accessing image content.
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> Synaptica The need for deep indexing of certain images

knowledge organization systems

The Garden of Earthly Delights, circa 1503 by Hieronymus Bosch, is an allegorical work
with dense figurative detail. The grand narrative is built up from many separate scenes,
each telling a story that is rich in allusion and symbolism.

Image-level metadata does not provide adequate access to the knowledge contained in
this image. Similar issues exist in other domains, such as medical and scientific imagery.
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,:0. synaptica® Topics to be addressed

knowledge organization systems
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2. Synaptica Existing image annotation tools

knowledge organization systems

: Image Annotation
for the Web

Add drawing and

commenting 10 images on
your Web page.

Get started with less than
three lines of code.

> ONLINE Getting Started Plugins & Useful Stuff

e Established technology with multiple
providers and tools

¢ Pan-and-zoom around images and
add annotations to points or areas

e Annotations are free-text labels and
descriptions

zOOm}'y- HOME PRODUCTS CUSTOMERS

En[e(pnse Annolations, image lters, and slidestacks
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2. Syna ptica® Emerging international industry standard

knowledge organization systems

ABOUT TECHNICAL DETAILS APPS & DEMOS COMMUNITY

International Image Interoperability

Framework

Learn how to get started

June 18th, 2015 - as a Global Consortium.

¢ International effort to promote standardised APIs for accessing
images via http-uris

e Allows parts of images to be identified using x,y coordinates and
offsets

e Strong adoption by libraries and the cultural heritage community
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> synaptica’ OASIS: a new approach to image annotation

knowledge organization systems

controlled
vocabularies

e OASIS combines current image
annotation technology with best
practices from controlled vocabulary
and semantic indexing

image semantic
annotation indexing

e It uses linked data to provide access
to reference vocabularies and to
generate URIs for the individual
visual features contained within

— e images
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g synaptica’ OASIS: technical objectives

knowledge organization systems

God blesses
Adam and Eve

dc:subject http://

iconclass.org/71A352

Garden of Eden

dc:spatial http:/
iconclass.org/71A321

(search... Ol

-
-

Ingest images of any size, Define and address Index points of interest to

including ultra high individual spatial points taxonomies and support

definition / giga-pixel or bound areas on images search and navigation of
images sub-image content

Y

Express everything as Linked Data
and publish to any device

Deep Image Annotation and Knowledge Organisation 8 Dave Clarke, Presented to ISKO, July 2015


http://iconclass.org/71A352
http://iconclass.org/71A352

e Synaptica’ Multi-resolution image management

knowledge organization systems

Very large and complex images can be Gigabytes in size, making it impractical to deliver them over the
web as discrete image files. Multi-resolution imaging technology solves this problem by converting a
large discrete source image into a pyramidal stack of images rendered at different resolutions.

Each resolution is then split into a mosaic of small image tiles that can be stitched together based on
their Cartesian coordinates. This technology supports pan-and-zoom browsing of GigaPixel images
over the web, including on mobile devices.

Original high definition Multi-resolution pyramidal Single resolution image
source image image stack tile set
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2. Synaptica Open Annotation data model

knowledge organization systems

" Open Annotation Data Model
N Community Draft, 08 February 2013

Monalisa#Annotation_1 MonaLisa#body_label

. . . / <Monalisattbody_label>
<Monalisa#Annotation_1>
oa:hasTarget

< Monalisa#targetFor_Annotation_1 >

oa:hasBody

( <Monalisa#body_label>

oji:hasBody

<Monalisa#tbody_description>

oa:annotatedBy

\ </auth/digest-users/test_user>
oa:motivatedBy

Monalisa#itargetFor_Annotation_1
<Monalisa#targetFor_Annotation_1>
/data/MonalisaTileSet
oa:hasSource
</data/MonalisaTileSet/>
</data/MonalisaTileSet/>

cnt:ContentAsText

oa:annotatedAt Left eye

2014-06-14T14:00:00.000Z > Monalisa#body_description

<Monalisa#body_description>

cnt:chars

cnt:ContentAsText
The eyes follow you and
contain secret symbols.

Monalisa#selectorFor_Annotation_1

dios:mediaType

dios:media

polygon

3752.5251645110056 ’

Monalisa#selectorFor_Annotation_1
oa:hasSelector

dios:zoom

23.03233865081121

dios:captionPosition

‘ 2590.237326979803 |

dios:motif

dios:depictionOf
dbpedia:Mona_lisa
foaf:depicts

dbpedia:Lisa_del_Giocondo

dios:pointY dios:pointX

dios:polygon
y

3465.971545268891,2433.9353528477404 4039.0787837531207,2433.9353528477404
4039.0787837531207,2746.539301111866 3465.971545268891,2433.9353528477404

The new W3C Open Annotation specification provides a data model for the
semantic annotation of images and other media types
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Applying Knowledge

Organisation methods

to image access and
discovery
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e>. Syna ptica® Knowledge organisation & discovery objectives

knowledge organization systems

1. Everyimage should have a URI and an extensible set of metadata

Visual features within images should have URIs and an extensible set of
metadata

3. Visual features should be identifiable in-line with the image, i.e. by using
point or bound-area markers

4. Visual features should be presentable as alphabetical lists

5. Visual features should be presentable as ordered lists or hierarchical
structures

6. Images and visual features should be indexable using controlled vocabularies
7. All image, annotation and indexing metadata should be searchable

8. Users should be able to pan-and-zoom to specific parts of an image from
search results or browse lists

9. Users should be free to pan-and-zoom anywhere on an image and discover
the visual features in view and their related concepts

10. The system should support the discovery of images and parts of an image
that are conceptually related to any other image or part of an image
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OASIS screen flow 1

Examples of end-user
discovery
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a discovery panel (ists the points of nterest

*“sThe Bithof Verws 08,00 x5 OASIS Managemaent

ocasis-0-8-0 linkmuse.org/data/annotations/the+ birth+ofs venus 7edit®

OASIS | The Birth of Venus

Heea of Springtime
Sea Sl

Veres

@ © 0 ©

Zephyy and Cloris

discovery panel content panel
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features can be arranged tnfo a table of contents

“% The Ambassadors 0.8.0b x  «g OASIS Management X

oasis-0-8-0.linkmuse.org/data/annotations/the+ambassadors?edit#

OASIS | The Ambassadors

POIls

Points of Interest within this Image

List Hierarchy Expand All Collapse All

P> Georges de Selve, Bishop of Lavaur

¥ Jean de Dinteville, French Ambassador

Anamorphic Skull

Dagger signifying Dintevilles's age

Lute, with one Broken String

Skull medallion on Dinteville's Hat

ie ¥V Scientific and Navigational Instruments

Arithmetical Book

Celestial Globe

Cylindrical calendar depicting April 11th

Polyhedral clock depicting 10.30 am

P Terrestrial Globe

a mini hierarchical table of contents for a specific
Image presents additional ‘browsing’ options
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/ a : / .
or you can Ssearch mside the tmage content

“& The Ambassadors 0.8.0b x  «g OASIS Management X

oasis-0-8-0.linkmuse.org/data/annotations/the+ambassadors7edit#

OASIS | The Ambassadors

Search within this Image

skul Reset

Search Results

Anamorphic Skull

Lute, with one Broken String

Skull medallion on Dinteville's Hat

search
content and
concepts

—_—
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selections pan-and-zoom around the tmage

*SThoBithof Verws 0800 x  +5 OASIS Marnagemant X

]!

w/the+birth«ofsvenusedit®

ocasis-0-8-0 linkmuse.org/data/annots

OASIS | The Birth of Venus

POIs

Points of Interest within this Image

List Mierachy 18 View View Al

Heea of Springtime s}
Sea Sl o
Verws 0
Zephyy and Cloris o
<
Oetails
Label Zephyr and Oaeis ©
Description Zephyrus, o sometimes jast Zephyt

ZEpupog Tiphyws the west wind), ia Latn
Favoniug, is the Geeek pod of the west wind. The
gentiest of the winds, Zephytes is kacwn a3 the
‘ fructifying wind, the messenger of 1pring, It was
Thought that Jephyys lved 8 3 cave in Thrace
Clors was 3 Nymph associated wih spring
Sowers and new prowth. beleved (o have dwet
n the Elysian Feigs. Roman athors equated
y her with the goddess Flora, suggesting that the
Nl sound of ber name may have been altered
By Latin speaiiers (2 popelar etymolagy ). Myths
Rad & that she was abducted by Land Later
married) Zephytes, The pod of the west wind
which, &1 Ovid henself points oo wird &
pacaliel o the story of iy brother Boreas and
Oresthyla

) hoicmese org detasrrotatom  Pe * S e rohtveraad SduiN 2yCr
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highlighting each feature as they go

*SThe Bithof Verws 0800 x  +5 OASIS Maragemant

¢ C ocasis-0-8-0 linkmuse.org/data/annotations/the+ birth«ofs venus edit#

OASIS | The Birth of Venus

e POIs C

Points of Interest within this Image

Lt Hierachy 18 View View Al

Heea of Springtime

Sea Shell o0
o~
<
] oD
Lephyr and Cloris oD
‘ POl Details
Label: SeaShelt O
i
Description: Since classical antiguity, the sea shell has been 2

metapher for female pesitalia

URL: sepiomnd 8
B
It 00D A Wl s T D Th Aol e venys 8 e M v
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and provide explanatory notfes

*% The Binth of Verws 0.8.00 “% OASIS Maragement

- > oasis-0-8-0 linkmuse.org/data/annctations/the+ birth«ofsvenus7edit®

OASIS | The Birth of Venus

POIs

Points of Interest within this Image

Uit Hieracthy |18 View View Al

Heea of Springtime ol
&
A Hl ol
" 0o 7-:
Zephyr and Cloris of
‘A 20l Details
abel: Han of Sprilgrere ©
Description Standiny on shore ready 1o dress Venus with a

Nowesed | wntle. | & Greek mythalogy the Here
were the § ddesues of the sedion and the saturd
portions of| wre. They were orginally the

persces fica) s of natare in its &feent weascrel
aspects, but | Later Simes they were segacded o
goddesses of 4 der in geseral and natural justice
“They Sring 204 Yestow ripeness, they come and
£0 I acoosdanch wth the firm law of the
periodhcities of sd we and of ", Karl Kerenyl
cbserved: "Hom M wis the cormect moment'."
TradUonally, they | wded the gates of Dlympes,
promoted the fertill of the et and ralled the
stars and comatellng |\

URL: septlomnd 8

Lirbrse g A wretil ors e trtd | Vevenns 8 AU gl

we are ‘browsing’
from metadata to
content
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2ach visual feature gets its own HTTP-URI

; -.thw\.o._ " "hoame
P - “.
moooww .

OASIS | The Birth of Venys

My name s Venus,
you can find me at:

http://oasis-0-8-0.linkmuse.org/data/annotations/the+birth+of

e e
ol .
- 0 +venus#i4skg93t1453
o0
Tephyr and Crora 00
POI Details
L atai vena O
Do vt onm The Romat padtv v ot Vvt
SN Ge] Svt Seanly wa e lidy gy
P4 s Bman eyhy P e e
Ao, e vt he 48 o Yoy o e T
ey b Damw camed b i B eviie

VoA Bt (8w 1 My W B v el
Sot e Pl A Bt W e S e
WA L0 N Bunars stagred Pe wpthe ol
wagiapty o he Lans notepet Agprde
o bprmar wt and L0LA Nt 0 e e
W W valtan of e Bl P hemares

et f ™ moel odey Wennd Mo
v St Bgrieg) o e 400N ot

ot ok woaw Ty

Pt
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http://oasis-0-8-0.linkmuse.org/data/annotations/the+birth+of+venus#i4skg93t1453

tmages are conceptually indexed

*% The Ambassadors 0.8.0b X “% OASIS Managemaent

oasis-0-8-0 linkmuse, org/data/annctations/the+ambassadors 7edits

OASIS | The Ambassadors

Concepts within this Image

Doud Ranking 1o View View A

d £ €. ambassadors; celestial globes

memento mori
scientific
Instruments. (human)

skull. Disagreement, Discord; 'Discordia’
(Ripa); education, science and learning;

exploration,
expedition, voyage
of discovery

fugacity of Time.skull

dS Symb0| of 'Wanitas' Georges
de Selve, 1526-1541. Jean de Dinvtille,
1504-1555; Lavaur, Tarn, France; London,

england. POlisy, Aulie, France,

concepts may derive from internal or
externally-curated controlled vocabularies
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a tag cloud updates as the image 15 moved

e e as we ‘browse’ within

oasis-0-8-0 linkmuse.org/data/annctations/the+ambassadors Tedits

OASIS | The Ambassadors the content...

Concepts withi

n thes image

Ooud Ranking 1o View View A

age; ambassadors; celestial globes: memento

noi. SCiENtific
INStruments. homan) sk

exploration, expedition, voyage of discovery

fugacity of Time. swias
symbol of 'Vanitas'; Georges de Selve, 1526-
1541; Jean de Dinvtille, 1504-1555; Lavaur
Tarn, France. London, England; Polisy, Aube,
France

L
1

...it triggers
‘refinement’ of the
metadata
associated with
the content in the

user’s view
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revealing the ideas behind the 1image

*% The Ambassadors 0.8.0b X “% OASIS Managemaent

oasis-0-8-0 linkmuse.org/data/annctations/the+ambassadors Tedits

OASIS | The Ambassadors

3 imapge

Otud Rankirg In View View Al

memento mori; scientific instruments
Disagreement, Discord; 'Discordia’ (Ripa)
education, science and learning

exploration,
expedition, voyage

0 { d I SCOve fy fugacity of Time;

Polisy, Aube, France
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clicking on any concept allows redirection

*% The Ambassadors 0.8.0b X

“% OASIS Maragemaent

oasis-0-8-0 linkmuse.org/data/annctations/the+ambassadors Tedits

OASIS | The Ambassadors

age ambas.saﬂcrs ct:!cfhalglobcs memento
scientific
ASTrUMEeNTS. (human) skl

exploration, expedition, voyage of discovery

‘ fugacity of Time. swias
w

symbol of 'Vanitas'; Georges de Selve, 1526-
1541; Jean de Dinvtille, 1504-1555; Lavaur
Tarn, France. London, England; Polisy, Aube,
France

Concept Details
Label e menta mort [Getty AAT) ©

Description

Refated Points of | vierest on this image

Refated Irmages / Polt s of Interest
< \

\

we are now ‘browsing’ the concepts related
to the content currently ‘in view’
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and discovery of other images on the same idea

1 W Wl Y 1 s 1 B B R BN %N, ONUII A

symbol of 'Vanitas'; Georges de Selve, 1526-
1541; Jean de Dinvtille, 1504-1555; Lavaur,
Tarn, France; London, England; Polisy, Aube,
France;

Concept Details

Label: memento mori [Getty AAT] €)

Description: Symbols, often objects such as skulls or
hourglasses, but sometimes written inscriptions,
intended to remind the viewer of death.

Related Points of Interest on this Image:

A st Cliuil
e Anamorphic Skul

Sk r ,,j-»ll ' an Ninteville < L4
o SKUHI Meganion on vinwevine s fn4dl
e Lute, with one Broken String

Related Images / Points of Interest:

Dartraid At - / rthi
o rorralt or a F\:']. :i}L

VES

revealing ‘discovery’ options to other images
related via associated KOS concepts
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OASIS screen flow 2

Examples of ontology
and taxonomy
management
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configure onfologies and predicates

*% Ust of Predicates X +5 OASIS Management X

C oasis-0-8-0 linkmuse.org/dics/templates/edt-predicates. xhtmi?view

Edit Predicate

foaf:topic

e T Pty @Bl bt adopt predicates

from open
b ontologies where

foaf:topic

cvamat possible

A topic of some pape or document. As such it is an isverse of the page
property, which relates a thing 1o a document about that thing

URI [opticnal)

http://xmins comMoal/D.1 tepic

Equivalent Predicates (optional)
- Sefect 10 add one or more Equivalent Prodcates -

Inverse Relationship
foal page )

Save
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and design KOS schemaes

2 Ust of Concept Schomes X +5 OASIS Management X

€« & ocasis-0-8-0 linkmuse,org/dios/templates/edit-concept-scheme.xhtmi ?view

Edit Concept Scheme

Label

Subjects

Comment

Count of Concepts

5 build KOS
T schemes from an
adopted base of

0

alternative Labed

S ontologies

change note
Data Type

definition
Data Type

Defete Concepts
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govern tnter-scheme relationships

* & nter-Scheme Relatiora”

0asis-0-8-0 linkmuse.org/dios/templates/nter-scheme-r

Ontology Management Inter-Scheme Relationships

Scheme A - DASIS POIs Permitted Relationships (4%) Scheme B - Getty AAT

Annctated Images det:isReferenced®y Annotated Images
Getty AAT dct:references O Getty AAT
lconClass Scheme foaf depiction iconClass Scheme
Literary Works foaf:depicts Litesary Works
DASIS PO foaliisPrimaryTopicOf QASIS POIs
M People foaf-:page Prople
Scheme Management s o ::‘:i:\v-crﬂ:w ;m‘
Subjects foaf:topic Subjects
foaf:topic_interest
has beoader J5KOS)
has broader match [SKOS)
has beoad & transitive [SKDS)
has clos s match (SKOS
has ey £t match [SXOS)
Image Management has Arrower (SKOS)
hy mamower match [SKOS
F A narrower Lransitive [SXOS)
As related [SXOS)
has refated match (SXOS
is in mapping relation with (SKOS

User Management

govern your

knowledge graph

with inter-scheme
predicate rules
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build faxonomies

*sThe Birthof Verws 08,06 x5 List of Concapt Schemes X

oasis-0-8-0 linkmuse.org/dios/templates/create-edit-concepts. xhimi Pview#

Edit Concept
Label
ambition (aspiration)

Concept Scheme

Sebjects

URi
|L5 hitp:/foasis-0-B-0.linkmuse.orp/data/concepts/subjects_ambition+aspizatior

Properties Related Concepts Rr

alternative label
detisovece

definition

- | start populating your
— KOS with concepts
to describe your
world
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create annotations

“% The Ambassadors 0.8.06 X  +5 OASIS Management

oasis-0-8-0 linkmuse.org/data/annctations/the+ambassadors Tedit#

OASIS | The Ambassadors

Edit Point of Interest

OASIS uses the
new W3C Open
Annotation
specification for
annotation content
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and ndex content

“% The Ambassadors 0.8.06 X  +5 OASIS Management

Q\sm'O'S'O.ll*mm.O‘g data’annotations/the+ambassacors fedits

OASIS | The Ambassadors

Select Relationship(s) for Tagping to Concept
Admiration [IconClass Scheme|

O feefdepicts

O feaftopic T %

Assign
Reset
Getty AAT
IconClass Scheme
v 4
> A
>

P
—
k AW
: p s AR
Jean de Ointewille, Erench Ai#assador
\ o l'
+1«'a’y » D)

content is indexed using
predicates from the
adopted ontologies
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abti
oy SY aptica

knowledge organization systems

A

.—T LCNAF
Distributed
OASIS Servers

cached copies of key
reference taxonomies

o B

:1 THE GETTY
11

RESEARCH
INSTITUTE

Deep Image Annotation and Knowledge Organisation

Working with globally distributed data

OASIS

Application Server

Federated SPARQL queries
gather and merge results from
distributed data sources

The OASIS knowledge graph
writes to a local triple store

OASIS
graph
database

=
—I
1

33

a8
DBpaciia

LOD Cloud

externally curated
Linked Open Data

-

GeoNames
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Questions

thank you
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