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  Relations Augmented by Informatics  
  Machine to machine  
  Human with machine 
  Human with the physical world 
  Human with virtual environments 
  Human to Human 

Human 
Environnement!#

Physical 
Environnement! #

#

Virtual 
Environnement!

  New sensors, new devices : RFID, Body Area Networks, 3D sensing, 3D television, 
sensor web, blogjet, blogjets, communicating objects… 

  New information types and new services : localization and moves of persons and objects, 
traces of activity, facial expressions, emotions, behaviours and intention… 

  Tangibility and embodiement, Immersive, symbiotic, enactive systems	
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Perception : we do not see, we look… 

  Retina : photoreceptor cells of two types: rods and cones.  
  Rods function mainly in dim light and provide black-and-white vision 
  Cones are concentrated on the fovea and support daytime vision  
  and the perception of colour.  

  Two primary pathways :the dorsal stream and the ventral stream 
  The dorsal stream, (the "Where Pathway" or "How Pathway »), is associated with 

motion, representation of object locations, and control of the eyes and arms ; is used to 
guide saccades or reaching, when visual stimuli appear at the periphery of the visual 
field 

  The ventral stream, (the "What Pathway »), is associated with form recognition and 
object representation. It is also associated with storage of long-term memory. 

  Saccades are the result of the visual system reactivity to exogenous and 
endogenous stimuli : detected as salient / looked for intentionnally 

  As demonstrated by Yarbus, salience and relevance are combined in a 
competitive way in scrutation strategy development. 



4 

Scrutation strategy : salience and relevance 

  Organize affordances 
  Interior of a room with a group of people 
  A composition involving several planes, 

from the back to the front 
  The viewer's eyes sees the man immediately 

  Suggest a style 
  A construction suggestive of Degas 

  Arouse feelings 
  Different facial expressions, captured 

dramatically 
  A picture full of light, a mixture between 

seriousness, anxiety and a feeling of joy 
  Tell a story 

  A family surprised by an unexpected return 
of a political exile home 

  Il'ia Efimovich Repin: They Did Not 
Expect Him (1884-88) 
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Scrutation strategy : salience and relevance 
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Scrutation strategy : 
salience and relevance 

[Yarbus 67] 
1.  No question asked ; 
2.  Judge economic status ; 
3.  Give the ages of the people 
4.  What were they doing before  the 

visitor arrived ? 
5.  What clothes are they wearing ? 
6.  Remember the position of people 

and objects ; 
7.  How long is it since the visitor has 

seen the family ? 

The universe of images is contextually 
incomplete [Santini 2002] : taken in 
isolation, images have no assertive value 
Images : not a data, but a dynamical 
answer to a questionning process (from J. 
Bertin)  
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Perception as a situated activity 

  Perception : a multimodal sensing activity 
  Traditional exteroceptive senses : sight, 

hearing, taste, smell, touch 
  five additional senses : nociception (pain), 

equilibrioception (balance), proprioception 
and kinaesthesia (joint motion and 
acceleration), sense of time, thermoception 
(temperature differences, magnetoception 
(direction)… 

  Interoceptive senses 
  A situated activity : a multidimensional 

context (attention, motivation, decision, 
emotion, memory…)  

  Complex sensory-motor coupling (eye, 
head, body) 
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D. J. Simons 2003 - Surprising studies of visual awareness - Visual Cog Lab - http://viscog.beckman.uiuc.edu/djs_lab/ 
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New binoculars use 
brain waves to 
activate enemy 
detection 
algorithms based 
on threat response 

  Northrop Grumman Corporation begins designing prototypes of its panoramic 
binocular day/night system that uses brain wave monitoring to trigger target 
detection and alert soldiers of threats 

  The HORNET utilizes special electro-encephalogram electrodes sandwiched in a 
custom helmet against the scalp. These electrodes provide constant monitoring of 
the soldier's electrical brain activity. The system will learn and be trained to 
recognize threatening combat situations and react appropriately. 

  Cognitive Technology Threat Warning System program funded by the DARPA. Its 
goal is to not only provide the soldier with an extremely wide, panoramic field of 
view, but to also implement a neuro-optical interface to trigger target detection for 
fast-moving, elusive targets.  

  From DailyTech, 2005 
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Images as a map for action 

  For Bergson, there is no « pure » 
perception 
  Perception is guided primarily by the 

necessity of action 
  Perceiving an object indicates the plan 

of a possible action on that object 
much more than it provides 
indications on the object itself 

  Contours that we see in objects denote 
simply what we may reach, 
manipulate or modify, like ways or 
crossroads through which we are 
meant to move 

  Geometrical figure recognition and 
memorization : close links between 
haptic exploration and vision (L. Pinet 
& E. Gentaz, LPNC Grenoble) 

  Vision : a constructive activity  
  an exploration activity  oriented 

toward the gathering of information, 
the acquisition of knowledge 

  A process embodied in the action of a 
subject, guided by an intention, on an 
environment : past perceptions give 
rise to new intentions driving further 
perceptions  

  A process which operates 
transformations and modify the way 
we perceive our environment 
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Perceptual supplementation 
(C. Lenay, Costech, UTT) 

  Transform stimuli characteristic of one sensory 
modality (vision) into stimuli of another sensory 
modality (touch) : a single photoelectric cell fixed on a 
finger is connected to a vibrator held in the other hand.  

  In order for perception to arise, a continual activity 
(oscillatory movements of the hand, displacements of 
the wrist) is necessary 

  After several minutes of exploration, a blindfolded 
subject is able to succeed in localizing a light source, 
i.e. to indicate its direction and approximate distance 

  When the subject achieves greater mastery of the 
active production of tactile stimulations, he becomes 
conscious of the presence of an object situated in the 
space in front of him  

  What is perceived does not derive from invariants in 
the sensory information, but from invariants in the 
sensori-motor cycles which are inseparable from the 
activity of the subject.  
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Sensing our physical and 
social environment 
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Marking our environment 

  Intracellular labeling of tumor cells by quantum 
dots 

  Luminescent tags attached to proteins that 
penetrate cell membranes, with the nanoscale 
property that color is size-dependent.  

  Sizes are selected so that the frequency of light 
used to make a group of quantum dots fluoresce 
is an even multiple of the frequency required to 
make another group incandesce. Then both 
groups can be lit with a single light source.  

  Simultaneous tracking of different population of 
cells in lung tissue images 

  In vivo follow-up of cell metastasis, in vivo study 
of multicellular interactions 

  Tracking metastatic tumor cell extravasation 
with quantum dot nanocrystals and fluorescence 
emission-scanning microscopy, E. Vour, JK 
Jaiswal, H. Mattoussi & SM Simon, 2004 
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Tagging our environment 
(RFID) 

  http://en.semapedia.org/ 
  Create Semapedia-Tags 

(cellphone-readable physical 
hyperlinks)  

  Choose a Wikipedia URL, print 
the custom-made Semapedia 
Tag on adhesive paper, put the 
Tags up at their according 
physical location 

Snap-to-tell - CLIPS-IPAL	
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From gesture to human 
behaviour 
  N. Zouba, F. Bremond, M. 

Thonnat : a computer system to 
monitor older adults at home, 
Gerontotechnology, 2009 

  Action "Visage, geste, action et 
comportement" du GdR ISIS  

  Catherine Achard, Rachid Alami, Mohamed 
Chetouani et Patrick Horain 
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Situation modelling 

  Model construction (Thonnat) 
  users with a visual or ground experience 

(video surveillance operators, security 
agents… specify precisely the course of 
each scenario: how the individuals 
present in the scene behave before, 
during and after the event. They may 
also provide visual invariants which are 
characteristic of each behavior wherever 
it occurs  

  Vs learning  
  Learning situation models in a smart 

home, JL. Crowley, O. Brdiczka, P. 
Reignier, 2009 
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Multi-person 
tracking in busy 
environments  
  A Mobile Vision System for Robust Multi-Person Tracking, A. Ess, B. Leibe, K. 

Schindler, L. Van Gool, 2008 
  closely integrate the vision modules for visual odometry, pedestrian detection, depth 

estimation and tracking based on several cognitive feedback loops  
  first, a depth map is calculated and the new frame’s camera pose is predicted.  
  Then objects are detected, taking advantage of appearance, depth, and trajectory information.  
  The output, along with predictions from the tracker, helps stabilize visual odometry, which updates 

the pose estimate for the platform and the detections, before running the tracker on these updated 
detections. 

  incorporates automatic failure detection and recovery, allowing the system to 
continue when a module becomes unreliable 



19 

Design issues for ambient vision systems 

  Performance properties 
  Embedded Real Time View Invariant 

Image description for lowcost mobile 
devices (phones, ipods, computers, etc) 

  Toward robust Computer Vision using 
Multi-core Architectures 

  Autonomic Properties provided by 
component supervisor 
  Auto-regulatory: The process 

controller can adapt parameters to 
maintain a desired process state. 

  Auto-descriptive: The process 
controller provides descriptions of the 
capabilities and the current state of the 
process. 

  Auto-critical: Process estimates 
confidence for all properties and 
events. 

  Self Monitoring: Maintaining a 
description of process state and quality 
of service 

  Jim Crowley, ACM Queue, 2006 
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A Context Aware Connected Home 
Platform for Pervasive Applications 

  A space populated by connected devices and 
services that are interrelated with each other, 
the environment and the people, supporting the 
users’ everyday activities in a meaningful way.  

  Everyday appliances, devices, and context 
aware artifacts are part of ambient ecologies.  

  Adding context awareness to artifacts can 
increase their usability and enable new user 
interaction and experiences.  

  Given this fundamental capability single 
artifacts have the opportunity to participate in 
artifact- based service orchestration ranging 
from simple cooperation to developing smart 
behavior.  

  A flexible and distributed context-aware service 
model has been introduced using the OSGi and 
UPnP frameworks. UPnP virtualizes the home 
network environment into a common 
communication meta-medium. 

  A. Meliones, D. Economou, I. Grammatikakis, 
2008 
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Design, assessment, validation… 

  End-user assessment  
  The end-users were asked to use the system, as part as of their regular 

surveillance task, for a few hours a day during a week and evaluate its 
performance and usefulness. The results were documented by the completion 
of a comprehensive questionnaire 

  Ground-truth data  
  Visual inspection and manual video - subjective - annotation (XML language) 

performed by a competent authority examining sequences and deciding 
which behaviors have occured 

  Data set collection 
  a set of video sequences representing abnormal and closely related but 

normal situations are recorded with the help of actors if necessary 
  How to account for « abnormality »? How to account for individual 

variations? 
  Design and Assessment of an Intelligent Activity Monitoring 

Platform, Thonnat et al., Eurasip 2009 
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Pascal VOC Challenge - http://pascallin.ecs.soton.ac.uk/challenges/VOC/ 

TREC Video Retrieval Evaluation - http://www-nlpir.nist.gov/projects/trecvid/  

Design, assessment, validation 

  The concept of airplane : TREC Video Retrieval evaluation vs 
PASCAL VOC Challenge viwpoints 
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  Interactive visualization and 
filtering process based on the 
properties of objects trajectories 

  Preprocessing : analyze the moving 
objects of a video and apply 
established approaches (optical flow 
computation, background 
subtraction, object tracking by a 
Kalman filter) 

  Vizualisation : visualize the video as 
a VideoPerpetuoGram (VPG) 

  Interaction : enable the users to 
interact with the VPG by defining 
filters 

  Video Visual Analytics of Tracked 
Moving Objects, M. Höferlin, B. 
Höferlin,  D. Weiskopf (2009) 

Video interactive  
filtering & editing 

  Digital Lasso : capturing, monitoring and 
analysis of moving objects in videos 

  Interactive editing of moving objects (people, 
vehicles ,...) 

  Interactive video, video abstracts, special effects 
  http://www.lis.inpg.fr/pages_perso/bertolino/videos/

forum-4i_v23.swf  
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Interactive TV 

  Synchronized transcript of 
speech 
  The speech recognition feature 

allows virtually to transcribe all the 
words of the speakers. This feature 
allows access to deaf and hearing 
impaired. 

  Named entities extraction 
  Automatic transcription of the last 

24 hours of broadcasting, slightly 
differed, associated to named 
entities extraction (places, 
personalities, organizations) --> 
possibility to select what to look at, 
depending on subjects of interest 

  Ranking & recommandation 
tools 
  Vote for video sequence of 

interest, send a link to a friend or 
post comments on Facebook 

  FRANCE 24 Lab, Yacast Media, 
Exalead & Vecsys 

http://playerhd.france24.com/france24/playerHD/playerHDv2.html 
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Interaction & navigation within high-dimensional spaces 

  Design goals 
  Guaranteed focus visibility: multiple foci at 

the desired zoom level to be visible 
simultaneously, regardless of their location 
on the space 

  surrounding context visibility: as much as 
possible of the area surrounding each focus 
region should be visible 

  context awareness: the space between focus 
regions to be shown as a frame of reference 

  distance awareness: some notion of the 
distance between the focus regions to be 
available. 

  Interaction and navigation in large 
geometric spaces typically require a 
sequence of pan and zoom actions. 
This strategy is often ineffective and 
cumbersome, especially when trying to 
study several distant objects.  

  A new space-distorsion technique that 
folds 2D space into 3D to guarantee 
visibility of multiple focus regions 

  Mélange: Space Folding for Multi-Focus 
Interaction, N. Elmqvist, N. Henry,Y. Riche,JD. 
Fekete, CHI 2008 
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From raw data to 
surgical gesture 

  Restore to surgeons the full quality of their 
act by increasing their capacity for 
« natural » perception and action 

  Also contribute to the overall goal of quality 
care, in particular with its potential of 
traceability with strong forensics  impacts 

  A new concept, the « synergistic robot » also 
called « hands on robot » which carries the 
instrument held by the clinician and whose 
function is to limit the instrument motions 
with respect to a pre-defined surgical plan 

  This allows reaching a target position, to 
follow a trajectory or to stay inside an 
authorized region 

  O. Schneider, J. Troccaz, A Six Degree of 
Freedom Passive Arm with Dynamic 
Constraints (PADyC) for Cardiac Surgery 
Application: Preliminary Experiments, 2001 
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  Multi sensorimotor Immersion for 
collaborative co-localized interactions  
  Scenario (PSA Peugeot Citroen) : two 

people co-designing, immersed in a 
virtual assembly line car, the possible 
trajectories of their assembly seats in a 
cockpit 

  Users can interact by gesture, word and 
feel the barriers in the cockpit via a 
virtual haptics device, while receiving 
visual relief corresponding exactly to 
their position in the immersive scene  

  Tele-presence to supervise multi-
sensory remote task 
  Remote management of a vehicle from 

EVE through a remote multi-sensory 
perception of the real environment of the 
vehicle.  

  3D information from the real world and 
captured from the vehicle is integrated in a 
scene "virtualizing" its static environment.  

  The virtual scene can be "augmented" by 
the unpredictable dynamic information 
(pedestrians ...) essential to the task of 
supervision.  

Limsi - EVE 

Immersive spaces 
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The image as a mediation to 
reality 

  Rationality and truth 
  Vision : not a representation but a 

mediation to reality 
  There is no complete and consistent 

description of the world, even with a 
heavy cost 

  there is no « truth » of the world, and 
a rational behaviour has nothing to do 
with truth 

  Marvin Minsky (80’s) : « how can you 
cross a road and prove that it is 
secure? » 

  Validity of representations 
  « Valuable » vs « True » 

representations? 
  The value of a representation is to 

neglect what is not relevant and focus 
on what is related to the situation at 
hand. 

  (Daniel Kayser, conf IAF, 2009) 

  Atelier : COtation des informations : 
Théorie et Applications (COTA) - 
http://www.onera.fr/seminaires/
ic2010-cota/ 
  Information issuing from automatic 

processing or distant unknown 
sources are often approximative, 
inexact, and their authenticity may be 
questionned 

  Their integration imply a risk and 
must be associated with a 
« worthiness » measurement process 
whose goal is to estimate their 
relevance by assigning a measure 
(numerical credibility, plausibility…). 
or semantic annotation 



29 

From interaction to mutual attention 

  Man-machine communication should 
cope with the social, economic, 
technological, spiritual, moral dimensions 
underpinning our social structure and 
shaping our mental, psychological and 
emotional state 

  Communicating artefacts should be 
designed with capacities of mutual 
attention,  and provide actual guarantees 
that our intentions have been understood 

  For example, tell the partner that his 
presence was detected by standing in front 
of him and directing the gaze to his face 

  The generation of such appropriate forms 
of action is mandatory to the credibility 
and robustness of information processing 

  Des machines parlantes aux agents 
conversationnels incarnés, G. Bailly, F. 
Elisei & S. Raidt, 2010 

  A hierarchical face behaviour model 
for 3D face tracking without markers, 
R. Roussel & A. Gagalowicz, 2005 
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From raw data to narratives 

  Open information system issues : (a) performing abstractions over multiple data points, 
(b) linking disparate bits of data and reporting them, (c ) weaving them into a coherent 
picture to motivate and justify the actions taken, both to oneself and to others  

  A need for systems able to deploy linguistic resources to build narratives from raw 
information  

  Narrative as pervasive in human communication, a central feature of many of our 
attempts to inform others or to recount events, actions and observations, as well as 
explanations of their causes and underlying rationales 

  Narratives as a usual mode of sense-making in new, ambiguous or equivocal situations, 
allowing humans to vary the degree of precision with which they report on states of 
affairs, from precise statements to vague, but nevertheless informative ones  

   “Narrative competence” is a crucial part of medical practice, insofar as a clinician draws 
on a store of medical narratives (such as case histories) which serve as background 
information when dealing with new cases 

  RSCA « Récit de Situation Complexe Authentique » : describe and argue about an 
encountered situation, how it has been managed, the decisions taken and their positive/
negative results 

  (from the work of E. Reiter & A. Gatt) 
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Telesum - Generating Summaries of Data about 
Telemonitored Individuals for Carers and Family 

  Not a monitoring or alarming 
systems, but textual 
summaries of what happened 
to a monitored person over a 
period of time.  
  to provide background 

information to carers in 
medical emergencies and help 
them plan future interventions 

  to support monitored persons 
in their daily activities, by 
providing summary of her day, 
and informing friends and 
family   

  Automatic generation of 
textual summaries from 
neonatal intensive care data, 
F. Portet, E. Reiter, A. Gatt, J. 
Hunter, S. Sripadaa, Y. Freer 
C. Sykes, 2009 

Mr X had an agitated night.

He went to bed at 22:35 a s usual and his heart
rate indicates that he was resting until around
2:00 in the morning when he went to the
bathroom t wice in 2 hours staying around 20
minutes each time. This may be related to
problem he has with is digestive system
diagnosed 2 days ago.  Moreover, sound sensors
indicated that he coughed intermittently during
the night.

He woke up at 7:30 as usual and followed his
usual routine except between 19:30 to 21:30
during which time another person was with
him.
He went to bed at around 22:00.

Prescriptions for Mr X:

Due to digestive problem XXX
diagnosed from the X-ray taken
Wednesday 2nd April, the treatment YY
consisting in drug XY and YX must be
taken before going to bed.

Doctor Y.

TS-Carer : Dr Who connected

Mr X report 5th April Mr X prescription

Mr X’s Xray

Mr X location 5/04Mr X activity 5/04
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From collaborative visual  
analysis to collaborative  
sense-making 
  Characterize the role of narration in 

situations of understanding and 
collective problem solving 

  HyperStoria makes it possible to assist 
a group in the acquisition and the 
modeling of narratives charts starting 
from graphs of goals and events. 

  Narrative tools to improve 
Collaborative Sense-Making, Eddie 
Soulier*, Jean Caussanel*, 2002 

Towards Multi-User Multi-Level Interaction, Marc Streit,  
HJ. Schulz, D. Schmalstieg, H. Schumann, 2010 
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From raw data to social processes 

  The image as a social construct, the reflect of a relation to a social 
code, of actors’ relationships and their regulation modes 

  The image as immersed into specific professional situations and 
practices, and therefore constrained by set of rules 
  Its exploitation inserted in a human organization 
  As a support to coordination, it shapes in turn human organization 
  Edited, corrected, authentified, cited, ranked, recommanded, subject to 

intellectual property, transmitted and authentified according to dedicated 
rules 

  The result of socio-technical negotiations and transactions, formalized by 
rules of usage and circulation, by specific access rights 

  From Roger T. Pédauque (collective texte), 2003 
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TerraMagna 

  A prototype to automatically 
integrate urbanistic rules in a 3D 
GIS and assist decision-making 
  Vizualising constraints rules 

  Determine compliance of a building  

  Facilitate the creation of new projects 
  Dematerialization of urbanistic 

rules 
  Height limitation 
  Constructibility area, 
  Roof angle 

  Wiki 3D : an innovative tool for civic 
dialogue and participation in the 
construction of the city 
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Decision-making in complex socio-technical systems 

  Sensemaking as a social process 
involving parallelization of effort, 
discussion, and consensus building  

  Interactive visualization to support social 
interaction.  

  Design Considerations for Collaborative 
Visual Analytics, J. Heer, 2007 

Designing issues  
  Division of work among multiple 

participants  
  Common ground & awareness 

  Assessment of participant’s current level of 
understanding, awareness of others’ activities, 
of past actions…Reference and deixis 

  Successefuly referring to artifacts, people, 
places or other items, in spatial contexts, 
ambiguity resolution, interplay between gesture 
and text… 

  Incentives and engagement 
  Monetary, hedonic (personal relevance), socio-

psychological incentives (positive personal/
group level feedback) 

  Game play as a framework for increasing 
incentives and sustain attentionality and 
engagement 

  Identity, trust, and reputation 
  Group dynamics 
  Consensus and decision making.  


