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Background

Academic
* Undergrad maths at Cambridge

* PhD Computer Science at Imperial: machine learning

Computer
Commercial Vision
* Imense Ltd founded in 2004

* Beta website launched at BAPLA,
May 2008

* New product launches coming soon
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What it does

Automatic image classification and recognition:

“search inside the picture”

Regions: sand, skin, sky, hair, glass

Scenes / concepts: beach, market, basketball, Christmas

Face recognition: age, sex, ethnicity
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Applications

automated analysis and retrieval of un-annotated images
improved retrieval of pre-annotated images

automated image annotation (“keywording”)

iIndustry needs: media, advertising, satellite imaging ...
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Problems with metadata

manual image annotation:

* expensive and tedious

* inconsistent and error prone

* language-specific

* homonymy: keywords can be ambiguous
* no spatial context

* not object-specific

* binary: no relevance assessment
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The future

number of “Evolve or die”

Images

profits

annotation costs
per image

N
»

Time
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The Imense approach

Manual image annotation:

* expensive and tedious

* inconsistent and error prone
* language specific

* ambiguous keywords

* no spatial context

* not object-specific

* No relevance assessment

Imense Ltd.

Automated image analysis:

* automated, therefore cheaper

* consistent and probabilistic

* language independent (concepts)
* clear semantics

* spatial localisation

* object specific

* relevance is quantifiable
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How it works

* many thousands of labelled images as training data
* machine learning / statistical classifiers
* rich semantic and visual ontologies

* ontology-based query language
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Image analysis

Imense Ltd.

Edges, pixel, colour, Sunset 98%
textures, shapes, Clouds 98%
shading etc Water 96%

(sun above mountain) Mountain 90%

Concepts

Object

Regions

Pixels
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Image retrieval

Text S h Language
ext Searc
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mountain withouj:/ __/
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L4

Uses synonyms
and cloud, clouds,
cloudy, sky, sun,
sunset

Imense Ltd.

Semantic
Image Query
Language

Understands
semantics of queries
(sunset is over
mountain)

Index

; / - :
Sunset 98%
Clouds 98%
Water 96%

Mountain 90%
People 0%
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Scalability

Image analysis and classification is
* computationally expensive

* easy to parallelize (at the image level):
no interdependencies, no hard scheduling requirements

The High-Energy Physics (HEP) community has created a
worldwide computing Grid to meet the requirements of the
Large Hadron Collider at CERN.

This Grid provides access to tens of thousands of CPUs, with
UK participation through the GridPP collaboration
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Grid computing: overview

Collaboartion with the Cambridge eScience Centre and the HEP

group at the Cavendish (Prof Andy Parker) CGRE

Have access to CamGrid, QridPP (UK), Fonragl_iggigr:fé’
and EGEE (Europe) grids \

About 100,000 CPU, 100 PB of storage GridEr

/ = E \ s27% Prod DB

Analysis service -
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Grid computing — software infrastructure

The Cambridge HEP group has contributed in building Ganga
for managing computer jobs and simplifying use of the Grid

ommom
Ole s,

Z . What to run i§ %i]
[\:Executable} u? : Application .
(cadi ) |2 — 5 Where to run [
Coavina ) ||8 - VEE S | Backend
= /’ 5 g o Data read by application
. 7 ||E _ = a Input Dataset -
= 3 (_Y Monitoring Fils Workapace 2 Data written by application
Job/Application ||€ | |- ] InputiOutput | Output Dataset
plugins I [ Sandbox ; Rule for dividing into subjobs
[LsF]  [Cotite ] Splitter .
[ PBs |  [DIRAC | Rule for combining outputs
[Condor | [ Other | Merger
Backend plugins ~
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Grid computing — imense collaboration

sootGrid MNerth(Gnd Londen T2 South Gnd EATL T1 FE TW UE BEEEDUIT CH DE ML

Results so far:

* 5 million images processed

Running

* 6000 jobs completed

Tue Wed Thu Fri Sat Sun Man
W alice O atlas M atlas.condorg B babar B biomed O calice O camont

* Scalability to >10 million Bilc minc Mminos Dops Mpheno Bzews o e MRS
images/month

* Ported middleware to non- g

SL Linux 5 o Ly

) Improvements to Ganga DprfDBST:i.bham.a:.ejk " i = ° "

e B epgcel.ph.bham.ac.uk
(featu reS + Usablhty) B epgce?.ph.bham.ac. uk
W heplnx20l.pp.rl.ac.uk
B lcgcefl.phy.bris.ac.uk
E servd3. hep.phy.cam.ac.uk
O t2ced2.physics.ox.ac.uk
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Grid helps find one picture in a million

Loaling for irmages on the internet can be a frustrating business.
Whether you want the perfect sunset over the sea or the Landon
skiling by pight, yvoure dependent on people to describe the Images
on thelr web pages. Mow Imense Lid, a high-tech Cambridge start-up,
has ahnounced new investment to help them become the Google of
Image searching, using thelr revolutionany technalogy.

To test their software, they've made an unexpected partnership with a
group of particle physicists using a massive computer Grid.

Professor Keith Mason, Chief Executive of the Science and
Technology Facilities Council (STFC) describes how this happened
“We actively encourage the researchers we fund to consider the wider
applications of the work they do. In this case, computing problems
that had to be addressed for particle physics can also be used to

Busingss Weskly

ATE&T start-up unveils image search technology

Contributed by Business Weekly

Wedneaday, 21 March 2007

The latest in a predigiously long list of companies to be started by former researchers from
has unveiled a technology aimed at bringing order to an increasingly image-obsessed worl
Cambridge Ontology, established by former AT&T researchers, Drs Christopher Town and
an impact on the multi-billion pound digital search industry, by sclving a technology probler

has not yet been able to solve.
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Mews and Press releases
Events
5TFC in the news

Resources

Mews Front Page <P
Waorld -mail this to a friend

Wednesday, 3 September 2007, 08:34 GMT 0%:34 UK.
& Printable version

UK Hot picks: UK tech start-ups

England

Morthern Ireland The UK invests more than any other European
Scotland Country in new ideas, with more than £1bn being

wales pumped into start-ups firms.
Business

Politics . .
Health EMErging companies.

Education . yNsCENTINEL
Science/Nature ~IMENSE
| |

Hare the BBC identifies some of the UK's hottest

~MONITISE
~IONSCOPE
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