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MULTITEE IMAGEPROCESSINBEPARTMENT

Scientific and technical activities for

APartnershipin national ouEuropearcollaborativeprojects
ADevelopmentsoftware solutions & prototypesrdustrialprojects

Opn
ACreationof « spinoff » Hc',.c fandeosurveillanceapplications
intrusiondetection, roadtraffic monitoring, peoplecounting
panoramic(blue) border monitoring, etc.
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MULTITEE ACHIEVEMENEXAMPLES
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MULTITEE IMAGEPROJECT®VERVIEW

On-going projects

Reaqional Nationat
- SecureWMS €ctv & rtls dedicatedto warehouseenvironment)
-NDTLaser ¢nline laser beamveldingdefect detectior)
- 3SD-MEDIA(production, processing and display3id contenj
- DETECérsondetectionin videosurveillance data)

Eureka
-ITEACANTATA (adaptiveultimediacontentanalysi$

EraSME
- TRACHHEM fnhulti-modallocalisationand tracking services

EuropeanCommission (FP:7)
- VANAHEIMaudio/video analysis for metrstations monitoring

EuropearDefenseAgency(EDA)
- HDRHF (ultimediaapp. for highdata rateHF modem

Industry.
- Creaceeddevelopmentof cornerdetectionmodulefor iOSapp.)

- Messio(prototype for similaritymeasureon logosfor IPRcompany
- ERTMS: European Rail Traffic Management System (InvAnsgdg etc.)
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Past projects

Regional Nationat
TRACINGRYPTOMAT,
TRICTRAC, CAPTEX, IRM
IRMFOCUS

Eureka
CLOVIS, CANDELA, SERK
TIFANIS, BOSS

Europearcommision(FP6)
WCAM, WIDENS, MORYN
CARETAKER

Industry.
-SNCBG

- SNCFARV (I/1l)
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VANAHEIM GNSORTIUM

Collaboration of

A Computer vision & audigrocessing researchers
A Multitel asbl(MULT)Belgium(Coordinator)

A Institut DalleMolle d'IntelligenceAtrtificielle Perceptive (IDIAPSwitzerland
A Institut National deRecherchesn Informatiqueet Automatique(INRIA)France

A Thales Communications France (TEfnce

A Human ethologists(sociologist)
A University of Vienna (UNIVIB)ystria

A Surveillance system designer
A Thales ltalia (THALITtgly

A Public transport operators (metros)
A GruppoTorineseTrasporti(GTT))taly
A RégieAutonomedes Transport®arisien§RATP)France

Largescaleintegrating project (IP)

V  Duration: 42months(February2010¢July 2013)
V  Budget 5.471.854 (EU contribution 3.717.998)
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OBJECTIVES

Integrate innovative audio/video analysis tools ioctv surveillance system
for assessmenin realscale metro environment (Turin & Paris metros)

of cameras (cctv)
and microphones

(,nmpl(x and large infrastructure ,\ 3
(public transportation facilities) : :
Situational awareness reporting
A
Planning oriented applications L
e — Z
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= ; ; itdi Real-time applications ol e
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Scientific objectives: Technological objectives:
I Audio/video data stream modeling i Development and deployment of system
I Human behavior analysis I Technological & scientific assessments
A Human activity recognition (individual, group
5 ol =) and crowd/flow of people)
A Collective behavior modeling ?
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AUTONOMOUSTREANSELECTION

CCTV video streams never watchgzlg. in Torino, 28 monitors for 800 cameras).

Common situationmonitors in control rooms show empty scenes/spaces,
(while many others cameras look at scenes in which something (even normal) is happening)

- Probability to watch right streams at right time is very limited

VANAHEIM PROPOSAAUTOMATIC SENSOR SELECTION

U Mechanisms for selecting relevant/salient audio/video streams in control rooms

U Models to ch’aracteriseideg §treams:ontent i o
U¢CNNOAI ad OSY | NRhetptyw&dsolpidd S&E O3y Sa oA K a
U Challenging problem when almost all scenes are occupied

U Need for unsuperised modelling is even more explicigiaiio streams
UayY2al AOAYy 3¢ 2F RIFEGIF Aa AYLR2aaroftsS RdzS

Autonomous stream selection

. o L . = g
V Algorithms to model audio/video streams statistic normality (%) T 1
and detect abnormal audio/video stream content @ [
e (2
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Automatic discovery of normal /usual activities (learning stage)

Extraction ofobjecttrajectories from videos Identification of activity patterns from trajectories

People arriving from platform People taking escalator People on escalator People leaving escalator

People going to platform People arriving from platform
(by taking stairs)

Automatic learning of normal activities from several hours of muttamera videos

Activity representatiornt time representedwith color gradient: beginnigin violet/blue, end inred

Leaving Station Entering Station Vending Machine Taking escalator up Left To Right Right to Left
(from the right) (leaving) (slow)
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Likelihoodof
activities

Likelihoodof
trajectories

Abnormality

5 ot e 1= discovered
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Online recognition of current activities (most probable)
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Extension to multicamera: unusual/abnormal activity detection
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loitering
with map

Person
distributing

leaflets
Persons

phone
calling

Drunkperson
falling down

Unusualgroup
trajectory

Loiterin
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Semantic analysis of audio surveillance signals

Recognised Train Arrival, Departure)

audioactivity

Timevarying
spectral
representation
of audio signal

Rawaudio
signal

Unsupervised abnormal audio events detection

Positions of known abnormal events
(children group synthetically added to raw audio data)
I
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Timevarying
spectral
representation
of audio signal

measure

raw audio data
mixed with
syntheticevent

g g
Knownabnormaleventsdetected Unknownabnormalevent detected (bip)
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HUMAN-CENTREBIONITORING

CURRENT SITUATION

Human behaviour modellingrarely exploited in Video Content Analysis
- Need for robust and reliable humagentred features

VANAHEIM PROPOSAHUMANCENTRED MONITORING

Move one step beyond scene understanding based on location features

U Individual level
- characterize amdividual personwith his/her activities.

u Group level
- detect small group of people and identifyteractionsin it.

Situational awareness

U Crowd level
- monitor crowd/flow of people dynamicsof s B
COIIeCtive people ﬂOW) Real- time applications ‘-:""'::5‘-_,_‘,')

Two applications:
V  Event detection application$or safety/security e
V  Environmental reportingfor situational awareness S _%
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HUMAN-CENTREBIONITORINGBEHAVIORNNOTATION

Human behaviour modellingDevelopment of a behavior catalogue including
not only behaviors regarded as interesting by user,
but covering behavior repertoire as completely as possible
- Catalogue ofall behaviors of all people visible on video material

(== ( face D
straight forward eat’'drink
(laughaaiic)
equipment [ talk on the phone | (“arms swing free )
[ arm posture
look EICE. [(auto manipulation |
' manipulation of object i
[ locomaotion u'n-
carry
[ object on the floor |
[ touch someane |
EEEETT [ gesticulation
[ nonlinear movement |
rumn
hindrance of mowvement
Comssmtzmmre) s 1
- dog
[ infant carriage )
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Behaviors with respect tsinlgeor group

another
person

straight
forward

arm manipulation object

posture of objects

People posture and locomotion with respect to location (setting)

setting

[ticket hall
M platform

relative duration
(=]
(==
1

0,4

0,2

0,0

T T T
stand still  stand dynamic walk

NS
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T
nonlinear
movement

Behaviourwith respect to sex

B male
B female
arm auto primping carry onthe  manipulation
posture  manipulation floor of object
B e
B female

number of carried objects
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