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Introduction

- Global typology of large interactive surfaces:

Wall
(ex.: CityWall, Helsinsky)

Shop window (or advertising panel)
(Ex.: Vitrine Chanel, Tokyo)

http://www.youtube.com/watch?v=NdGclW66q3s

Tabletop (Ex.: TangiSense V1)

Large screen
(Ex.: Minority Report movie, 2002)

Floor (ex.: Catchyoo)

http://www.gbm.co.jp/gbm-catchyoo/case/case01.html

2



© C. Kolski

- Sinceabout 25 years: Tangible User Interfaces (TUI); more and more studies, 

prototypes and products

ü ISHII and ULLMER (1997) : to manipulatereal objects

which are integratedinto a virtual environment

ü « Tangible User Interfaces (TUIs) are those in which physical objects are used to represent and 

control computational abstractions»  (BLACKWELL et al., 2007)

Introduction
Tangibility and interactive tabletops: basic concepts

- To break the barrier of the touchcreatedby the mouse

(MOGGRIDGE, 2006)

- Digital information: directly palpable (tangible) by the hands and 

perceptible by our senses(ISHII et al., 2001)

Reactable

Ý New types of applications using tangible interaction 

in our case: interactive applications using multi-agent technologies
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Agenda

- Interactive tabletops

- TangiSense: hardware and software architecture

- TangiSense: modelling

- TangiSense: demonstrators (selection)

- Conclusion and research perspectives
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Interactive tabletops
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DiamondTouch (1999) 

(Dietz & Leigh, 2001)

ReacTable (2005) (Jordà et al., 2006)

(used by Björk during concerts)

- New interaction platforms

- Collaborative and co-localizedworkspaces, allowingseveralusersto interact

(work, playé) simultaneously

Microsoft Surface 2.0/PixelSense 

(2011, with Samsung)

é

Silver Concept, Lille, 2014, applications for seniors 

in specialized centers
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Interactive tabletops
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- Growing interest for theseplatforms:

üFirst prototype: Digital Desk (Pierre Wellner, 1991)

üMovies,  TV series, manyprototypes,  severalcommercializedproducts, dedicatedconferencesand 

workshops, PhDThesis, booksé



© C. Kolski

Agenda

- Interactive tabletops

- TangiSense: hardware and software architecture

- TangiSense: modelling

- TangiSense: demonstrators (selection)

- Conclusion and research perspectives

7



© C. Kolski

Context of our research: the TangiSenseinteractive tabletop

- TangiSense: equipped with RFID technology

ï Technology which enables the user to manipulate 

tangible objects

ï Tangible objects equipped with RFID tags

ï RFID Tags which oǟer the possibility to track objects, 

to store data into objects or to superimpose objects

Tiles composing the first

version of the tabletop

(source: RFIdées company) 

- based on a Multi -Agent System (JADE platform)

ï Each (virtual or tangible) object = one agent

ï The table has an Artificial Intelligence

- Thanks to our partners: 

ï ANR TTT Project, 07-10, Partners: LIG, LAMIH, CEA, 

RFIDées

ï ANR IMAGITProject, 10-13, Partners: LAMIH , LIG, 

RFIDées, Supertec

ï CITC-EuraRFID

ï PRES Lille Nord de France, CISIT

ï CCI Grand Hainaut, ARACT 
TangiSense tabletop 

(during an experiment)
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TangiSense: hardware and software  architecture

- RFID (Radio FrequencyIdentification) as a capture technology:

ücontactlesstechnology, massive use in manyindustries, identification ata distance 

(in ourcase, max: 2 to 3 cm), withoutvision system

üUse of passive tags
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TangiSense: second generation

(Integrated HD screen)

ANR IMAGIT Project, 2013

10



© C. Kolski

From TangiSenseinteractive tabletop to distributed surfaces 11

Architecture for one tabletop:

Â agents management: to create, to delete, 
to search, etc.

Â messages protocols (MSG): to exchange 
information between agents

Â Virtual Agent (VA): associated to virtual 
objects with a graphical representation
on the interactive support

Â Tangible Agent (TA): connected to a 
Tangible object 

Interactive 

surface 1

MAS 

Platform 1

Agents management

M

S

G

1. The number of 

agents is not 

limited. 

2. An agent is 

necessarily 

associated to a 

platform
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From TangiSenseinteractive tabletop to distributed surfaces 12

Our proposition for n (=2) surfaces :

Interactive 

surface 1

MAS 

Platform 1

Agents management

M

S

G

Interactive 

surface 2

MAS 

Platform 2

Agents management

M

S

G

Messages exchange

1. A Tangible object with 

local property can be 

manipulated by users 

and have local actions 

in only one interactive 

surface.

2. A Tangible object with 

distributed property 

can be manipulated by 

users to interact 

remotely with other 

tabletops.

Cloning

Cloning

Clone agent (CA): linked to a 

Tangible agent with distributed 

property. 

MAS
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¸ Centralized distribution of UI: one 

« master» table and «slave» platforms

- A DUI can be a restriction, a global view, a local view 

- Each user can be responsible of «his/her area»

UI 1 is completed

on master tabletop

UI2 is a subsetof 

master tabletop UI 1

¸ Network of DUI: 

autonomousplatforms

From TangiSenseinteractive tabletop to distributed surfaces
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Lepreux S., Kubicki S., Kolski C., Caelen J. (2011). Distributed interactive surfaces using tangible 

and virtual objects. Proceedings Workshop DUI'2011 "Distributed User Interfaces", at CHI'2011, 

Vancouver, Canada, pp. 65-68, may, ISBN 978-84-693-9829-6. 

UI=f1(UI 1)+f2(UI2)+f3(UI3) 

Functions to consider:

complete duplication, partial 

duplication, part extractioné

UI

UI 1

UI 2

UI 3
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Modelling of the interactions

(UML diagram sequence)

15



© C. Kolski

16

KUBICKI S., LEPREUX S., KOLSKI C. 

(2013). Distributed UI on Interactive 

tabletops: issues and context model. In 

Distributed User Interfaces: Collaboration 

and Usability, Springer, 27-38. 


