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MULTITEL-IMAGEPROCESSINGDEPARTMENT

IMAGE PROCESSING DEPARTMENT :

ü Intelligent video surveillance applications 

ü Multimédia content analysis

ü Machine vision

Scientific and technical activities for

ÅPartnershipin national ou Europeancollaborative projects
ÅDevelopmentsoftware solutions & prototypes (industrialprojects)

ÅCreationof «spin-off »                for videosurveillance applications
intrusion detection, road traffic monitoring, people counting,
panoramic(blue) border monitoring, etc.



MULTITEL-ACHIEVEMENTEXAMPLES



Past projects

Regional/ National:
TRACING,CRYPTOMAT, 
TRICTRAC, CAPTEX, IRMA, 
IRM-FOCUS

Eureka:
CLOVIS, CANDELA, SERKET, 
TIFANIS, BOSS

Europeancommision(FP6):
WCAM, WIDENS, MORYNE, 
CARETAKER

Industry:
- SNCF-BG
- SNCF-ARV (I/II)

Projets Image

On-going projects

Regional/ National:
- Secure-WMS (cctv& rtls dedicatedto warehouseenvironment)

- NDT-Laser (online laser beamwelding defect detection)
- 3D-MEDIA(production, processing and display of 3D content)
- DETECT (persondetectionin videosurveillance data)

Eureka:
- ITEA: CANTATA (adaptive multimediacontent analysis)

EraSME:
- TRACE-THEM (multi-modal localisationand tracking services) 

EuropeanCommission (FP7):
- VANAHEIM (audio/video analysis for metro stations monitoring)

EuropeanDefenseAgency(EDA):
- HDR-HF (multimediaapp. for highdata rate HF modem)

Industry:
- Creaceed(developmentof corner detectionmodulefor iOSapp.)
- Messio(prototypefor similaritymeasureon logos for IPR company)
- ERTMS: European Rail Traffic Management System (Invensys, Ansaldo, etc.)

MULTITEL-IMAGEPROJECTSOVERVIEW



VANAHEIM CONSORTIUM

Collaboration of
ÅComputer vision & audioprocessing researchers

ÅMultitel asbl(MULT), Belgium(Coordinator)
ÅInstitut DalleMolle d'IntelligenceArtificiellePerceptive (IDIAP),  Switzerland
ÅInstitut National de Rechercheen Informatiqueet  Automatique(INRIA), France
ÅThales Communications France (TCF), France

ÅHuman  ethologists(sociologist)
ÅUniversity of Vienna (UNIVIE), Austria

ÅSurveillance system designer
ÅThales Italia (THALIT), Italy

ÅPublic transport operators (metros)
ÅGruppoTorineseTrasporti(GTT), Italy
ÅRégieAutonomedes Transports Parisiens(RATP), France

Large-scaleintegratingproject (IP) 
V Duration:     42 months(February2010 ςJuly 2013)
V Budget:        5.471.851 ϵ(EU contribution 3.717.998 ϵ) 



Integrate innovative audio/video analysis tools in cctvsurveillance system 
for assessment in real-scale metro environment (Turin & Paris metros)

Technological objectives: 

ï Development and deployment of system

ï Technological & scientific assessments

Scientific objectives:

ï Audio/video data stream modeling

ï Human behavior analysis

Å Human activity recognition (individual, group 

and  crowd/flow of people)

Å Collective behavior modeling

OBJECTIVES



CURRENT SITUATION

CCTV video streams never watched (e.g. in Torino, 28 monitors for 800 cameras).

Common situation: monitors 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 PROPOSAL ςAUTOMATIC SENSOR SELECTION

üMechanisms for selecting relevant/salient audio/video streams in control rooms

üModels to characterise video streamscontent
ü¢ǊƛǾƛŀƭ ǎŎŜƴŀǊƛƻ ǿƘŜƴ ŘŜŀƭƛƴƎ ǿƛǘƘ άempty vs occupiedέ ǎŎŜƴŜǎ
üChallenging problem when almost all scenes are occupied

ü Need for unsuperised modelling is even more explicit for audio streams 
üάƳƻǎŀƛŎƛƴƎέ ƻŦ Řŀǘŀ ƛǎ ƛƳǇƻǎǎƛōƭŜ ŘǳŜ ǘƻ ǘǊŀƴǎǇŀǊŜƴǘ ƴŀǘǳǊŜ ƻŦ ǎƻǳƴŘ

VAlgorithms to model audio/video streams statistic normality 
and detect abnormal audio/video stream content

AUTONOMOUSSTREAMSELECTION

Autonomous stream selection



Leaving Station Entering Station 
(from the right)

Vending Machine 
(leaving)

Taking escalator up Left To Right Right to Left
(slow)

Activity representation:  time representedwith colorgradient: beginnigin violet/ blue, end in red

People leaving escalatorPeople arriving from platform

People going to platform

People on escalator

People arriving from platform
(by taking stairs)

People taking escalator

Extraction of object trajectories from videos Identification of activity patterns from trajectories

Discovery of temporal relations between activity patterns

Automatic discovery of normal /usual activities (learning stage)

Automatic learning of normal activities from several hours of multi-camera videos



Sceneactivity

Likelihoodof 
trajectories

Abnormality
discovered

Likelihoodof 
activities

Online recognition of current activities (most probable)

Cycle of activities recognized on-the-fly

Unusual/Abnormal activity detection



Man lost, 
loitering
with map

Person 
distributing

leaflets
Persons
phone 
calling

Abnormality
index
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Unusual
trajectory
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crossing

trajectories

Loitering
groups in 
the back

Unusualgroup  
trajectory

Extension to multi-camera: unusual/abnormal activity detection

Multi -camera abnormal activity detection



Train  (Arrival, Departure) Doors(open, closing) Doors alarms Station AmbianceRecognised
audio activity

Time-varying
spectral 

representation
of audio signal

Rawaudio 
signal

Positions of known abnormal events
(children group synthetically added to raw audio data)

Knownabnormaleventsdetected Unknownabnormalevent detected(bip)

Time-varying
spectral 

representation
of audio signal

raw audio data
mixed with

syntheticevent

Abnormality
measure

Unsupervised abnormal audio events detection

Semantic analysis of audio surveillance signals 



Human behaviour modelling : rarely exploited in Video Content Analysis
­Need for robust and reliable human-centred features

VANAHEIM PROPOSAL ςHUMAN-CENTRED MONITORING

CURRENT SITUATION

Move one step beyond scene understanding based on location features
üInvestigate 3 levels of human behaviours characterization in surveillance data

üIndividual level
­ characterize an individual person with his/her activities. 

üGroup level
­ detect small group of people and identify interactionsin it. 

ü Crowd level
­monitor crowd/flow of people (dynamicsof 
collective people flow).

Twoapplications:
V Event detection applications for safety/security
V Environmental reporting for situational awareness

HUMAN-CENTREDMONITORING

Situational awareness

Real- time applications



HUMAN-CENTREDMONITORING(BEHAVIORANNOTATION)

Human behaviour modelling : Development of a behavior catalogue including 
not only behaviors regarded as interesting by user, 

but covering behavior repertoire as completely as possible
­Catalogue of all behaviors of all people visible on video material
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Behaviors with respect to sinlgeor group

People posture and locomotion with respect to location (setting)

Behaviourwith respect to sex


