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In these 10 minutesIn these 10 minutesIn these 10 minutes…In these 10 minutes…

 Field of research

 ObjectivesObjectives

 Methodology & Expertise Methodology & Expertise

 Palette of experiments Palette of experiments

Perspectives Perspectives 
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Field of researchField of research
NIW is aboutNIW is about

 RenderingRendering virtual ecological floor attributes:virtual ecological floor attributes:RenderingRendering virtual ecological floor attributes:virtual ecological floor attributes:
>>material >>texture >>elasticity>>material >>texture >>elasticity

 UnderstandingUnderstanding user inputs:user inputs:
<<foot gesture<<foot gesture

 IntegratingIntegrating such methodologies into closedsuch methodologies into closed--loop walking interfacesloop walking interfaces

NIW is NIW is notnot about theabout the
Study of locomotionStudy of locomotion Study of locomotionStudy of locomotion

 Engineering of treadmillsEngineering of treadmills

Hence, NIW Hence, NIW complementscomplements knowknow--how on locomotion interfaceshow on locomotion interfaces

Federico FontanaFederico Fontana22/04/0822/04/0833 NIWNIW



ObjectivesObjectives
1. 1. DesignDesign of multimodal floor interactionsof multimodal floor interactions

 Haptic & auditory  synthesis methodsHaptic & auditory  synthesis methods
 CrossCross--modal illusions and modal illusions and pseudopseudo--haptic effectshaptic effects
 Haptic devices Haptic devices 

>> actuated floors >> active shoes>> actuated floors >> active shoes>> actuated floors >> active shoes>> actuated floors >> active shoes
 Floor sensing methods complementary to positional and force detectionFloor sensing methods complementary to positional and force detection

<< gesture detection via TAI<< gesture detection via TAIgg

2. 2. EvaluationEvaluation of floor feedbackof floor feedback
ii d l i t (h ti di )d l i t (h ti di ) in monoin mono--modal experiments (haptics or audio)modal experiments (haptics or audio)

 in multiin multi--modal experiments (audiomodal experiments (audio--haptic, visuohaptic, visuo--haptic, …)haptic, …)

3. 3. IntegrationIntegration of validated floor interaction designs into an immersive VEof validated floor interaction designs into an immersive VE
 Walking across grounds of different natures and in presence of floor eventsWalking across grounds of different natures and in presence of floor events
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 User experiences, presence studiesUser experiences, presence studies



TimelineTimeline

TimeTime
M2M2M1M1 M3M3

1818 2727 3636

DesignDesign ValidationValidation IntegrationIntegration PrototypePrototype

HapticHaptic
devicesdevices

AudioAudio--haptichaptic
experimentsexperiments FloorFloor

eventsevents

MultimodalMultimodal
experimentsexperiments

AcousticAcoustic
devicesdevices

devicesdevices

AudioAudio--visualvisual
experimentsexperiments

eventsevents

PresencePresence
studiesstudiesdevicesdevices

VisuoVisuo--haptichaptic

experimentsexperiments

SensingSensing
devicesdevices

studiesstudies

UserUserImmersiveImmersive
scenariosscenarios

PseudoPseudo--haptic effects,haptic effects,

pp
experimentsexperiments

devicesdevices
experiencesexperiencesscenariosscenarios
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seudoseudo apt c e ects,apt c e ects,
CrossCross--modal illusionsmodal illusions



Methodology WP2: devicesMethodology – WP2: devices

Active shoes Active shoes ––
UPMC >UPMC >
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Methodology WP2: devicesMethodology – WP2: devices

Actuated floors Actuated floors ––
McGill UniversityMcGill University
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WP3: sensing and analysisWP3: sensing and analysis

Force sensing tiles Force sensing tiles ––
McGillMcGill

Force sensing shoes Force sensing shoes ––
AAU >AAU >
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WP3: sensing and analysisWP3: sensing and analysis

TAITAI--based gesture sensing based gesture sensing --
UNIVRUNIVR

Integration and analysis Integration and analysis --
McGill >McGill >
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WP4: feedback modellingWP4: feedback modelling
EventEvent--basedbased
Multimodal feedback Multimodal feedback --
< INRIA< INRIA

PhysicallyPhysically--basedbased
sound synthesis sound synthesis --
UNIVR >>>>>>>UNIVR >>>>>>>
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UNIVR >>>>>>>UNIVR >>>>>>>



WP5: experiments & evaluationWP5: experiments & evaluation
Identification of walking grounds Identification of walking grounds --
(Giordano, (Giordano, VisellVisell, , HaywardHayward, …), …)
<<<<<<<<<<

PhysicallyPhysically--basedbased
sound synthesis sound synthesis --
UNIVR >>>>>>>UNIVR >>>>>>>

INRIAINRIA
CC d lit d dd lit d d h tih ti^^^^^^^^
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UNIVR >>>>>>>UNIVR >>>>>>> CrossCross--modality and pseudomodality and pseudo--hapticshaptics



WP6: integrationWP6: integration

ForceForce--sensing shoes drivingsensing shoes driving
an audioan audio--visual headset visual headset ––

AAU >AAU >
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Palette of groundsPalette of grounds

Preliminary experiments (…, Preliminary experiments (…, VisellVisell, , HaywardHayward, …), …)
F rther characteristics (holes inclination iscosit )F rther characteristics (holes inclination iscosit )Further characteristics (holes, inclination, viscosity…)Further characteristics (holes, inclination, viscosity…)
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PerspectivesPerspectives
NIW in the NIW in the shortshort term will nurtureterm will nurture

 Birth ofBirth of new technologiesnew technologies for haptic and multimodal floor interactionfor haptic and multimodal floor interactionBirth ofBirth of new technologiesnew technologies for haptic and multimodal floor interactionfor haptic and multimodal floor interaction
 Innovative experiments assessing Innovative experiments assessing ecological navigation paradigmsecological navigation paradigms

In the In the midmid termterm
 FloorFloor--based communicationbased communication in functional spaces (airports, …)in functional spaces (airports, …)
 Assisted navigation in public (urban) spaces, for Assisted navigation in public (urban) spaces, for diverse user categoriesdiverse user categories
 Aid to Aid to sensory depriving environmentssensory depriving environments (astronautical, undersea labor)(astronautical, undersea labor)

In the In the longlong termterm
 Exploiting/repairing theExploiting/repairing the strong sensitivity of human feetstrong sensitivity of human feet Exploiting/repairing the Exploiting/repairing the strong sensitivity of human feetstrong sensitivity of human feet
 Contributing to synergize Contributing to synergize AIAI with “artificial perception” in machineswith “artificial perception” in machines
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