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The	
  text-­‐image	
  knowledge	
  gap

Most	
  image	
  management	
  systems	
  only	
  support	
  
image-­‐level	
  metadata.	
  	
  This	
  necessarily	
  can	
  only	
  
point	
  to	
  whole	
  images.	
  

It	
  is	
  analogous	
  with	
  card	
  catalogues	
  that	
  point	
  to	
  
shelves	
  of	
  books	
  or	
  to	
  individual	
  books.

Textual	
  content	
  can	
  also	
  be	
  indexed	
  to	
  the	
  page,	
  
paragraph	
  and	
  individual	
  word	
  or	
  phrase.	
  

This	
  ability	
  to	
  support	
  pin-­‐point	
  access	
  deep	
  inside	
  
textual	
  content	
  has	
  not	
  had,	
  un-l	
  very	
  recently,	
  an	
  
analogous	
  method	
  for	
  accessing	
  image	
  content.

Encyclopædia Britannica

A	
  knowledge	
  gap	
  exists	
  between	
  access	
  to	
  knowledge	
  
in	
  textual	
  content	
  versus	
  image-­‐based	
  content	
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The	
  need	
  for	
  deep	
  indexing	
  of	
  certain	
  images

The	
  Garden	
  of	
  Earthly	
  Delights,	
  circa	
  1503	
  by	
  Hieronymus	
  Bosch,	
  is	
  an	
  allegorical	
  work	
  
with	
  dense	
  figura3ve	
  detail.	
  	
  The	
  grand	
  narra3ve	
  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	
  scien3fic	
  imagery.
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1	
  
Pre-­‐exis-ng	
  	
  

tools	
  &	
  methods	
  

3	
  
Knowledge	
  

organisa-on	
  &	
  
discovery	
  

2	
  
A	
  seman-c	
  	
  

approach	
  to	
  image	
  
indexing

Topics	
  to	
  be	
  addressed
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Exis-ng	
  image	
  annota-on	
  tools	
  

• Established	
  technology	
  with	
  mul-ple	
  
providers	
  and	
  tools 

• Pan-­‐and-­‐zoom	
  around	
  images	
  and	
  
add	
  annota-ons	
  to	
  points	
  or	
  areas  

• Annota-ons	
  are	
  free-­‐text	
  labels	
  and	
  
descrip-ons
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Emerging	
  interna-onal	
  industry	
  standard	
  

• Interna-onal	
  effort	
  to	
  promote	
  standardised	
  APIs	
  for	
  accessing	
  
images	
  via	
  hNp-­‐uris 

• Allows	
  parts	
  of	
  images	
  to	
  be	
  iden-fied	
  using	
  x,y	
  coordinates	
  and	
  
offsets  

• Strong	
  adop-on	
  by	
  libraries	
  and	
  the	
  cultural	
  heritage	
  community
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OASIS:	
  a	
  new	
  approach	
  to	
  image	
  annota-on	
  

image	
  
annota-on

controlled	
  
vocabularies

seman-c	
  
indexing

linked	
  
data

• OASIS	
  combines	
  current	
  image	
  
annota-on	
  technology	
  with	
  best	
  
prac-ces	
  from	
  controlled	
  vocabulary	
  
and	
  seman-c	
  indexing 

• It	
  uses	
  linked	
  data	
  to	
  provide	
  access	
  
to	
  reference	
  vocabularies	
  and	
  to	
  
generate	
  URIs	
  for	
  the	
  individual	
  
visual	
  features	
  contained	
  within	
  
images
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OASIS:	
  technical	
  objec-ves	
  	
  

321Ingest	
  images	
  of	
  any	
  size,	
  
including	
  ultra	
  high	
  
defini-on	
  /	
  giga-­‐pixel	
  

images

Define	
  and	
  address	
  
individual	
  spa-al	
  points	
  
or	
  bound	
  areas	
  on	
  images

Index	
  points	
  of	
  interest	
  to	
  
taxonomies	
  and	
  support	
  
search	
  and	
  naviga-on	
  of	
  

sub-­‐image	
  content

4 Express	
  everything	
  as	
  Linked	
  Data	
  	
  
and	
  publish	
  to	
  any	
  device

God blesses  
Adam and Eve

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

Garden of Eden
dc:spatial http://

iconclass.org/71A321

search…
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Mul--­‐resolu-on	
  image	
  management	
  

Original	
  high	
  defini-on	
  
source	
  image

Mul--­‐resolu-on	
  pyramidal	
  
image	
  stack

Single	
  resolu-on	
  image	
  
-le	
  set

Very	
  large	
  and	
  complex	
  images	
  can	
  be	
  Gigabytes	
  in	
  size,	
  making	
  it	
  imprac3cal	
  to	
  deliver	
  them	
  over	
  the	
  
web	
  as	
  discrete	
  image	
  files.	
  	
  Mul3-­‐resolu3on	
  imaging	
  technology	
  solves	
  this	
  problem	
  by	
  conver3ng	
  a	
  
large	
  discrete	
  source	
  image	
  into	
  a	
  pyramidal	
  stack	
  of	
  images	
  rendered	
  at	
  different	
  resolu3ons.	
  

Each	
  resolu3on	
  is	
  then	
  split	
  into	
  a	
  mosaic	
  of	
  small	
  image	
  3les	
  that	
  can	
  be	
  s3tched	
  together	
  based	
  on	
  
their	
  Cartesian	
  coordinates.	
  	
  This	
  technology	
  supports	
  pan-­‐and-­‐zoom	
  browsing	
  of	
  GigaPixel	
  images	
  
over	
  the	
  web,	
  including	
  on	
  mobile	
  devices.	
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Open	
  Annota-on	
  data	
  model	
  

<MonaLisa#Annota,on_1>0 oa:Annota,on0a0

<0MonaLisa#targetFor_Annota,on_10>0

oa:hasTarget0

<MonaLisa#body_label>0

oa:hasBody0
oa:annotatedAt0

2014@06@14T14:00:00.000Z0

</auth/digest@users/test_user>0

oa:annotatedBy0

oa:commen,ng0

MonaLisa#Annota+on_1.

oa:mo,vatedBy0

<MonaLisa#body_descrip,on>0

oa:hasBody0 MonaLisa#body_descrip1on2

<MonaLisa#body_descrip2on>4

cnt:ContentAsText4cnt:chars4

a4

The4eyes4follow4you4and4
contain4secret4symbols.4

MonaLisa#targetFor_Annota0on_12

<MonaLisa#targetFor_Annota1on_1>4

<MonaLisa#selectorFor_Annota1on_1>4

</data/MonaLisaTileSet/>4

oa:hasSource4

oa:hasSelector4

MonaLisa#body_label/

<MonaLisa#body_label>1

cnt:ContentAsText1
cnt:chars1

a1

Le;1eye1

MonaLisa#selectorFor_Annota1on_13 oa:Selector3
a3

dios:mediaType3dios:zoom3

23.032338650811213

MonaLisa#selectorFor_Annota1on_13

rectangle3

polygon3

3752.52516451100563

dios:media3

2590.2373269798033

dios:pointX3

dios:cap1onPosi1on3

83

3465.971545268891,2433.935352847740434039.0787837531207,2433.93535284774043
4039.0787837531207,2746.53930111186633465.971545268891,2433.93535284774043

dios:polygon3

dios:pointY3

/data/MonaLisaTileSet/

</data/MonaLisaTileSet/>1

dbpedia:Lisa_del_Giocondo1

dios:mo9f1

foaf:depicts1

Mona1Lisa1

dbpedia:Mona_lisa1

dios:depic9onOf1

The	
  new	
  W3C	
  Open	
  Annota-on	
  specifica-on	
  provides	
  a	
  data	
  model	
  for	
  the	
  
seman-c	
  annota-on	
  of	
  images	
  and	
  other	
  media	
  types
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Applying	
  Knowledge	
  
Organisa-on	
  methods	
  
to	
  image	
  access	
  and	
  

discovery
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Knowledge	
  organisa-on	
  &	
  discovery	
  objec-ves	
  

1. Every	
  image	
  should	
  have	
  a	
  URI	
  and	
  an	
  extensible	
  set	
  of	
  metadata	
  
2. Visual	
  features	
  within	
  images	
  should	
  have	
  URIs	
  and	
  an	
  extensible	
  set	
  of	
  

metadata	
  
3. Visual	
  features	
  should	
  be	
  iden3fiable	
  in-­‐line	
  with	
  the	
  image,	
  i.e.	
  by	
  using	
  

point	
  or	
  bound-­‐area	
  markers	
  
4. Visual	
  features	
  should	
  be	
  presentable	
  as	
  alphabe3cal	
  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,	
  annota3on	
  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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discovery panel content panel
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a mini hierarchical table of contents for a specific 
image presents additional ‘browsing’ options
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search 
content and 

concepts 
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we are ‘browsing’ 
from metadata to 

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

http://oasis-0-8-0.linkmuse.org/data/annotations/the+birth+of+venus#i4skg93t1453
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concepts may derive from internal or 
externally-curated controlled vocabularies
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as we ‘browse’ within 
the content…

…it triggers 
‘refinement’ of the 

metadata 
associated with 

the content in the 
user’s view 



Deep Image Annotation and Knowledge Organisation Dave Clarke, Presented to ISKO, July 201523



Deep Image Annotation and Knowledge Organisation Dave Clarke, Presented to ISKO, July 201524

we are now ‘browsing’ the concepts related 
to the content currently ‘in view’ 
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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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adopt predicates 
from open 

ontologies where 
possible
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build KOS 
schemes from an 
adopted base of 

ontologies
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govern your 
knowledge graph 
with inter-scheme 

predicate rules
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start populating your 
KOS with concepts 

to describe your 
world
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OASIS uses the 
new W3C Open 

Annotation 
specification for 

annotation content
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content is indexed using 
predicates from the 
adopted ontologies
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Globally 
Distributed 

OASIS Servers

LCNAF

cached copies of key 
reference taxonomies

GeoNames

LOD Cloud
externally curated 
Linked Open Data

OASIS 
graph

database

OASIS 
Application Server

Federated SPARQL queries 
gather and merge results from 

distributed data sources  
 

The OASIS knowledge graph 
writes to a local triple store

synaptica
knowledge organization systems

Working	
  with	
  globally	
  distributed	
  data	
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Questions

? thank you


