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GOOSE

An internet of connected sensors

George Azzopardi
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TNO: founded in atime of crisis (1932)
« Caters to industry and government needs for specific R&D
* Independent of public and private interests
| | 2011
Discontinuation of five
| core areas.
1043 ‘ 1981 . The_me-baseql _
TNO 'Discontinuation of n\‘ \‘/)vri?riegteirg;?if:?:c;?mes
lr | Agriculture 4 separate P
Industry organisations. 2005
11937 organisation Establishment of Dis_continuation
TNO Food discontinued 7 main groups of institutes.
and Nutrition in 1951 Establishment of
organisation five core areas
o 1946
N\‘ TNO State s @ 1993
Defence '“' * Discontinuation of
1932 organisation main groups.
Founding of 1950 Establishment of
Central TNO TNO Health institutes

organisation organisation
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Themes and innovation areas

5 HIGH-TECH SYSTEMS AND MATERIALS
6 MARITIME AND OFFSHORE
7 CHEMISTRY

2 INDUSTRIAL INNOVATION
8 GLOBALLY DEPLOYABLE ARMED FORCES

3 DEFENCE, SAFETY AND SECURITY —
9 SAFE AND SECURE SOCIETY
4 ENERGY 10 OIL AND GAS

11 ENERGY EFFICIENCY
5 TRANSPORT AND MOBILITY

6 BUILT ENVIRONMENT \
7 INFORMATION SOCIETY \

12 GEOLOGICAL SURVEY OF THE NETHERLANDS

13 RELIABLE TRAFFIC SYSTEMS

14 SAFE AND CLEAN TRANSPORT

15 DYNAMIC URBAN AREAS

16 SUSTAINABLE BUILDING AND INFRASTRUCTURE
17 FUTURE INTERNET USE

18 SOCIETAL IMPACT OF ICT DEVELOPMENTS

19 VITAL ICT INFRASTRUCTURES

20 SPACE
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TNO In ™O
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TNO Globally

Coventry TNO i
___TNO Shanghai
Brussels
~ TNO — TNO
T™NO Delft
Livonia Boston
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The power of TNO
From idea to innovation

Develop
fundamental
knowledge

« Spin-off companies
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I GOOSE - Internet of connected sensors

Ambitious Vision

A GOOSE system links user queries to inform a.ti O n from all web based Se nSO rS to deliver the
right answers....right moment.any user
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GOOSE in context

» In 2012: Program started
) Collaboration between ETP AMSN, Defence and ICT.

> Collaboration:

» iICore : Coupled with FP7 project to empower Internet of Things with
cognitive technologies

» CORTEX : DARPA Mind’s Eye Program / Action recognition.

&

e b )
' CORTEX publications: g - //
Conferences: CVPR, ICPR, ECCV, Y} //

SPIE, ICPRAM, AVSS, SSPR W V7

Journals: PRL, MVA, ICPRAI, \“‘ ‘
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DARPA Mind’s Eye Program

Visual intelligence: Action recognition challenge

throw

ﬂee carr pass vliflalk
re l?eccze%e it P exc ange

tch
take stop arrwes‘gﬁlge attach tog pICkup

hold
follow & have open hold legye
y atch drop h
get PUS

MOVE approach gjye
raise exit close f ke LU
putdown

lift chase jump furn
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Evaluation on Year-1 dataset of Mind’s Eye
Year 2: improvement track

Ref

Baseline: EP+STIP, single stage SVM [SPIE 2012]
Spatio-temporal layout [PRL 2013]
STIP + two stage SVM [ICPR 2012]
Soft assignment RF [IJPRAI 2013]
EP+STIP, two stage SVM, selective sampling [MVAP 2013]

Our advanced pipeline combining all above [SPIE 2013]

42% better than
most recent
state-of-the-art

3.4 times better

than last year
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Milit

Obs‘ervat:;n Other soldiers’ observations Obser,ation Observation | Observations
Systems Systems Svstems

1

GOOSE:
- Many different sensors GOOSE uses all military & civil sensor available
- Many different users

- Many different queries

- Instant situation awareness

to simultaneously answer many user questions

4

Users interacting with GOOSE system
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Big Technology Issues

» Scalability
» The ability to handle the growing amount of sensors and users

» Semantic gap
» To translate free text queries into something that the system
understands
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) Prototype query

"Pink Cadillac in Amsterdam”
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B pink cadillac - Google Sez
« > C

+Klamer

Search Images Maps Play YouTube News

| GOJSIC pink cadillac

Images

Related searches: elvis pink cadillsc

pin« cadillsc convertible mary kay pin« cadillsc
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, @ https://www.google.com/search?site=&tbm=isch&source=hp&

+Klamer Search Images Maps Play YouTube

| GOJSIC pink cadillac in amsterdam

Search on the internet.

News

Gmail

Drive

Calendar

More -

Safe $sarch ~




17

July 07, 2013
George Azzopardi
GOOSE

m innovation
for life e —

M refox ~

~& Goose
* : @ goosetnonl/goose/# c ' Google

G 00S é( |approaching white dog

approach 2] Results: 1 to 3 of total 3

Action approach ~ Order by :  Date descending

FLO00000054: 2013-04-09 (10:51 -

white

Color
No text available

dog ’ ‘ - ' ' No text available

GOOSE: = :
Search in ‘all’ sensors.

No text available

No text available

m

No text available
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Goal of 2012 980!O~vrdeos
TRECVID Multimedia Event Detection j_I GOOopours

» TRECVID: Challenging international benchmark.

» Aim: Automatically determine whether an event is present in a video.
» Evaluation 2013: 20 "pre-specified" + 20 new "ad-hoc" event kits

(queries) containing 100, 10 or O event videos and a text description.
» Database contains 98,000 search videos (6000 hours).

_al01a

‘1ﬂ1010
_ o DIGITAL VIDEO
1 RETRIEVAL

at

NIST
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Semantic reasoning

Systematic analysis of queries (events) using several approaches:
Query by example (Google images)
Query expansion (e.g. of “feeding an animal...”)
Synonyms (e.g., “giving food to an animal”)
Subordinate relations (e.g., “feeding a cat”)
Part-whole relations (e.g., “feeding mouth of an animal”)

Approaches can be used individually or in combination
Expanded queries can be used for better results from Google images
From specific queries we extract generic guidelines for other queries
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Query by example using Google images

Google Feed|ng an ar"mal « IEl Laura Daniete | 0 | | + share b 7 -

Web Images Maps Shopping More ~ Search tools 2 ® SafeSearch v ol

ST
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Query expansion

Feedlng a cat

Feedlng a dog

&ngm .=’- &
“ 'NS&@&A




Motion features

Database of

98,000 video data

without label

Static features

STIP SIFT
Create Create
Vocabulary Vocabulary
Vi Vi
Create BoW Create BowW

(Histograms)

(Histograms)

22

July 07, 2013
George Azzopardi
GOOSE

innovation

for life e —



23

July 07, 2013
George Azzopardi
GOOSE

: innovation
T 1 ) for life s ——
Database of
98,000 video data
without label
Semantic
analysis \
Identify Event label
Motion features Static features concepts expansion
STIP SIFT
Create Create
Vocabulary Vocabulary
v N
Create BoW Create BoW
(Histograms) (Histograms)
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Motion features

Database of

98,000 video data

without label

Static features

STIP SIFT
Create Create
Vocabulary Vocabulary
v N
Create Bow Create BoW
(Histograms) (Histograms)
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Semantic
analysis

Identify
concepts

Google/ YouTube
With concept label

T~

Event label
expansion

Google / YouTube
With event label




Motion features

Database of

98,000 video data

without label

Static features
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Identify
concepts

Google/ YouTube
With concept label

STIP SIFT
Create Create
Vocabulary Vocabulary
v \]
Create Bow Create BoW
(Histograms) (Histograms)

Create Bow
(Histograms)
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Semantic
analysis

Negative
examples

T~

Event label
expansion

Google / YouTube
With event label




Motion features

Database of

98,000 video data

without label

Static features
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Semantic

analysis

Identify
concepts

Google/ YouTube
With concept label

STIP SIFT
Create Create
Vocabulary Vocabulary
v N
Create Bow Create BoW
(Histograms) (Histograms)

Create Bow
(Histograms)

Negative
examples

T~

Event label
expansion

Google / YouTube
With event label




Database of
98,000 video data
without label

Motion features Static features Concept features
STIP SIFT
Create Create
Vocabulary Vocabulary
v \]
Create Bow Create BoW Binary vector
(Histograms) (Histograms) of concepts

A\

A\

A\

4

Event Classification
with confidence
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Semantic
analysis

Identify
concepts

Google/ YouTube
With concept label

Create Bow
(Histograms)

Negative
examples

T~

Event label
expansion

Google / YouTube
With event label




Database of
98,000 video data
without label
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Motion features Static features Concept features
STIP SIFT
Create Create
Vocabulary Vocabulary
\ v
Create BowW Create Bow Binary vector
(Histograms) (Histograms) of concepts

Semantic
analysis \
Identify Event label
concepts expansion
\
Google/ YouTube Google / YouTube
With concept label With event label
A4 y
Create Bow

(Histograms)

A\

Event Classification
with confidence

\ 72 v
v £

A\

"

Negative
examples

feature

BoW for each _|
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GOOSE: Semantic search in ‘all’ sensor streams

) GOOSE = flexible, scalable, semantic search in ‘all’ sensors.
> Alot of work to do ...
> Ambitious goals... aiming for the top!
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Conclusion

» Full life-cycle of research and development

» Involved in many research projects

» Close relationships with Universities and companies

» Open for opportunities to collaborate in research projects

innovation
for life e —
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Thank You!




