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Abstract - Tangible User Interface (TUI) is an interface whatts as an intermediary between a person and
digital information thus forming a tangible-phydi@nvironment. The TUI-based descriptor offers aet@nd
versatile approach to describe the configuratiorolgects. This application consists of objects wharke
perceptible by touch. Commerce concerned and edga@eple are apt for using this descriptor. It-sdlficates

the subject about the product in one single sté dbject, when placed on the interactive areggérs the
system to exhibit the corresponding details. Weehhwilt a working prototype and tested it. The msgd
system serves as an initial proof-of-concept tlemahnstrates how TUI proves beneficent to the intgnde

Index Terms - Tangible User Interface (TUI); Human Computer latgion (HCI); ReacTIVison; TUI Objects;
fiducial markers; Descriptor; physical objects; wattobjects.

stick is the interface enabling calculated-visualthe
1. INTRODUCTION mind of the blinq. After years of practice, they no
_ _ o longer feel the stick. It becomes a part of theidy
“l differ to think that necessity is the mother Ofallowing them to experience the world. That
invention. The invention, in my opinion, arise®dily  attentional shift is what happens when an interface
from idleness, possibly also from laziness - toesaecomes intuitive. Designing great user interfaces
oneself trouble. o . requires immense creativity and a lot of work. But
_ -Aggtha C.Zhn.stle.. An Autobmghy. designing pretty good user interface is pretty easy
The intent of this application is to increase one'shis paper uses one such interface pertaining kg
productivity in work and time, and at the same t'm%eculiarity. HCI acts as a base for TUL.
making it effortless and enjoyable. _ A TUI is an interactive display intended to yide
HCI: Human Computer Interaction is a domain for all 5 aporation among multiple users.
the interfaces that requires a human to interatlt @i Tne characteristics of such a table are
machine. TUI is a subset of HCI. HCI encompasses; provides multiple users to use the interactivea

the design, implementation, and evaluation of UsQqually, as if dedicated to a single user. [3], [4]

interfaces. « The user can manipulate the physical objectsels w
The components of HCI are, as the virtual objects on the surface which would
*« Humans

depict collaborative capabilities of the table. [4]

The human is the person who uses the system and whorpe objective of TUIs is to create an unmediate
communicates or works with other people. link between the system and the way you control it
* Computer through physical manipulation of objects by havamg
Computer is the machine and other networkeflngerlying meaning or the direct correlation which
machines that run the system. associates the physical manipulations to the behgwvi

* Interface which they trigger in the system. [1]

The Interface allows the user to interact with the Tpig paper elucidates the design and developmen
system. The better the interface, the better thg 5 Tyl pased descriptor, a tangible tabletopriate

communication. _ _ _in which the user manipulates physical objects to
Often, the best-designed interface becomesibiei  5in deeper insights into a specific commercial

after frequent use. When an interface becomeg,quct. Our goal is to use physical objects itaslain
subconscious by practice, by design, and espedslly jnteractive tool.

a combination, our attention shifts from operatamgy
interface to accomplishing a task. It is similar &o
blind person who has to use a stick. Here the blind
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Figure 1 gives a Basic Overview of Tangible Userprocessing engine, llluminating LEDs as light seurc
Interface Based system. acrylic glass for better interaction and transpeyen
and processing programming language to program the

application.
Requisite components to attain tangibility are, Figure 2shows the method of operation providing
* Object with markers a clear insight into tangible interaction.

» Semi-transparent surface

* A light source The user provides input using object. These

objects are tangible. Unlike regular objects (icons

* Processor ¢

« Camera menus) they can be controlled and manipulated

« Client Application @rectly. Also, they are 3D in nature. The ta_ngdble
input is turned into digital information or dataing

, Marked-objects are unique. Thgy tr.lggerapatalr tangible-interaction logic. The output is the plain
instance of Fhe programmed application. When placgangible representation which might be windows or
on the semi-transparent surface they are captwed fgons or menu, etc. The output can also be made

objects with markers

l I semitransparent surface

compduter Sl * light source
an

camera

Figurel: Overview of Tangible User Interface System

the camera situated underneath it. This image ihentangible; it requires multi-touch recognition haahe
converted into a tangible object and provided t® thand algorithms. The human senses then perceive the
client application by the processing engine. Th@utPUL.
application maps the object to trigger a certaiangv
which is displayed to the user using a display ckevi

We propose an approach where the client
application is designed to act as a descriptor fa. MOTIVATION

commercial products. Our system uses fiducials fQIEhe commercial domain especially the people
marked-objects, ReacTIVision Engine as the P y peop

INPUT
Controd amnd manipulation with
tangible object (3D)
User
Dlgﬂal
= § Information / Data
= =
-
- —
-
5 E
a =2
OUTPUT
Intangible representation
{ Windows, ons, manu aic )

Figure2: Modus Operandi of Tangible Interaction
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involved in sales of electronic devices and othe3. LITERATURE SURVEY
appliances face immense-overhead which involves, Bertrand Schneider, Paulo Blikstein, and Wendy

* Attending a crowd of customers _ Mackay designed Combinatorix, which offers a novel
» Providing impartial and uniform service to eaChapproach that combines tangible-objects with an
customgr . _interactive table-top to help students exploreyesol

* Experiencing shortage of manpower further Ieadmgnd understand probability problems. Java was tesed
to sggunty |§sues o ] create the application. Along with marked-objeets,

« Difficulty in providing accurate details for eaChWiimote was used too, which required additional

prqduct. . ) ) library wrj4P50 to communicate with the virtual
« Time-consuming user-seller interaction objects. [4]

» Being left with unconvinced, undecided customers
subsequently affecting the sales percentage. Motoki Miura and Susumu Kunifu developed a

A_ TUI based descriptor mqkes a .difference b}fardhandling activity environment and a tabletop
maklng the. .usgrs—seller |ntera(_:t|on ProCeSterface. A glass tabletop whose transparencybean
independent, intriguing and cost-effective. managed to improve surface scanning and the display
 Independent? of supplemental data. Basically, the aim is to agigim
Customers can self-educate themselves and need nger card-handling activity without attaching any
be dgpgndent on the seller. new devices to either the cards or the user’s hands
: Intr!gumg?. . ] ~ Makes use of phidgets Interface Kit and a UMU Smart
The interactive table provides on-demand mformatloSCreen to control glass transparency for bettaitgla
of the product just by placing it on the displaga@r ,nq accurate results. ARMToolkitplus, Visual C++,
giving the user the essence of smart technology. Java and Java Native Interface (JNI) was used in

. ive? o o
Cost effective’ ] combination to create the application.
No need for the seller to hire many sales people. A

couple of employees is enough to manage exceptionIa'clmPro-Kit 2.0 is a programming tool used by Danli

situations. Wang, Lan Zhang, Yunfeng Qi, and Fang Sun for

children aged 6 to 8, is based on TUI. It considts

programming blocks and an LED pad. The pad offers
We began by conducting several semi-structureglultimedia feedback according to the arrangement of

interviews with the customers and also somgrogramming blocks with which children construct

enthusiast vendors. We found that most customepsograms to play a maze game. [12]

were,

» Not able to conceive full information about the

2.1. Participatory Design Study

product provided by the service guy. Table 1shows a related systems table.

* Not able to comprehend some technicalities. Mostly tangible user interaction systems are
* Tend to forget some aspects of the products e thimplemented using more or less the same technique
proceeded to explore the next product. but every system is different from the other beeaafs

» Weren't decisive and end up getting confused. its application which is used to solve real-world

* Queries were not entertained right away becafise groblems.
the large group of people in the shop.

» Time-consuming, etc.

Also, vendors were facing some loss due to the
indecisiveness of the buyer ending up confused and
not buying any product. Also, it was very inconeni

to provide equal attention to every customer esigci
when the manpower was less. Based on these
explorations, we designed a custom-made tabletop
with tangible objects that buyers could manipukate
express and explore such problems.
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Table 1: Related Systems Table

aspects of the object are traced to its digitakechj
The respective digital parameters are then trighere

Sr. | Author | Related System | Application Used subsequently which calls for the programmed action.
No. The user perceives the resultant action.
1. Wolfgang | Tangible Rapid  technology
Spreice interfaces as alearning application
chance for higher using TUI for aged-
technology people.
acceptance by )
the elderly. [14] E’fc@r,;‘“ =~ %,
2. Zhiying 3D story cube; The storytelling \@ \‘7
Zhou, an inter-tangible application is A
Adrian ul for | manipulated using a \ - TU| g
Cheok storytelling with | marked-cube when ‘40{ . implemented.. -
3D graphics and placed on the | __ __ _ ___ R e
audio. [5] interactive  table IrPhysicaI TdeEfOP:
Consists of audid | \ |
and video too. | // \ Plﬂffﬂl‘l‘ﬂ.
3. Bert S. Interaction Studies the : :
design for| interaction between || |
musical- musicians and the |l I
electronic technology they use, '_ ___________________________ |
interfaces. [6] by QeS|gn|ng nove Figure3: TUI based descriptor Architecture. [1]
musical interfaces.
4. Andreas | TUISTER: a| Tuister is used ta
Butz, tangible Ul for| browse and accegs 42 TUI based Descriptor Requirements
Markus | hierarchical hierarchical Figure 4 depicts a pictorial view of the components
Grob structures. [8] structures using TU|  required.
with multiple
embedded displays tangibles tagged
and sensors. ‘/w fiducials
il
4. TUl BASED DESCRIPTOR:
ARCHITECTURE AND REQUIREMENTS Mo
4.1. TUI based Descriptor Architecture m_\f{_m
Figure 3 depicts the architecture of TUI based : o
Descriptor. [1], [2] TUIO client 5
The system consists of the following components. hcati w0 .| reacTlVision
« Tangible objects using which the user interadts w appiication doios
the system
» Table-top which forms the physical aspect of the
system TUI based Desciptor Setup
« An underlying platform which adds to the digital

aspect.

The user interacts with the system using gitde

Figure 4: TUI based descriptor Requirements

object. The object is programmed for its tangibilit
When placed on the table top, its location is detktc
using a capturing device. The captured physical
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TUI based descriptor requires, programming language which is a java based open
« Tangible objects marked with fiducials: source language. The user interface i.e. the fnohod

Fiducial is a wunique identity pattern used t&he_applicati_on _along with the dat_abase consisti_ng
device details i.e. the backend is created using

distinguish the attributes of the objects. Any pbak Processing IDE. Processing IDE provides an
object when marked using a fiducial, acts as al#®9i jyiegrated development environment for developing
object. palpably interactive systems.

» TUIO Client application:

The client application is written using an opemvse  To create a TUIO Client API we require reacTIVisio
language called processing. The application it track and identify fiducial markers. A PS3 Eye
developed using processing integrated developmefRMera detects the location of the fiducial objElée

environment (IDE). This language is built on thgala fiducial devices are placed on an acrylic glasstot 1

9.5 inches which acts as an interactive surface. Th

language but uses a simplified syntax and graphiﬁ?put is processed, and the output is displayethen

programming model. It also allows the users totereagsreen. This being a basic prototype, it can
classes within the Applet sketch. This introducegccommodate only up to two users.
complex data types that can include any number of

arguments. Application program interface for TUI based
« reacTIVision Engine: Descriptor

The reacTIVision Engine provides a bridge betweenl, F"t'St we %r_eat?r(]j an i?stancefof thektutiohPr_?ggss
itself and the application thus forming a TyIECeNt providing the nstance of our sketch, The

| ReacTIVi K ally desi escriptor to the constructor using the, this-argom
protocol. ReacTlVison tracks specially - designeeryg yioprocessing client starts listening to inoan

fiducial markers in a real-time video stream aneyjo messages and generates higher level events
provides it to the application via the TUIO protbco  based on the object and cursor movements. Therefore

» Diffusing infrared light source: our sketch needs to implement the following methods
Provides clarity with object detection. Illuminagi to be able to receive these TUIO events properly,
LEDs are apt for this purpose some of these methods are,

« Camera: * addTuioObject(TuioObject obj) called when the

To capture the tangible object placed on thgbjem becomes visible.

: i ) _ ¢ updateTuioObject(TuioObject obj) called when the
interactive area. PS3eye camera is required tmmptobject moves on the table surface.

all details of the marked objects. « removeT uioObject(TuioObject obj) called when the
* Interactive table-top: object is removed from the table.

Is made from semi-transparent glass (Acrylic glass  Alternatively, the TuioProcessing class comssist
place tangible objects. some methods for the polling of the current obgat

« Processor: cursor states. There are methods which returnreithe

list or individual TuioObject, TuioCursor and
TuioBlob objects. Some of them are,
* getTuioObjectList() returns an ArrayList of all

A processing platform to run the TUIO client
application is required. A laptop with basic

configuration suffices the requirement. currently present TuioObjects.
* getTuioCursorList() returns an ArrayList of all
5. PROPOSED SYSTEM currently present TuioCursors.

) ) ) ) ) * getTuioBlobList() returns ArrayList of all currently
The interactive table-top is an integration ofresent TuioBlobs.

techniques consisting interactive multi-touch TUIs.
[7], [9] For many TUls Tabletop surface is an
interaction base. A tracking mechanism is used to
monitor the surface. reacTIVision is a toolkit wic

enables the provision of tangible-input and multi-
touch, the most Illustrious example being the
reacTable, a tool for computer music performerg. [2

[9]

In TUlI based descriptor system, the Descriptor
application is designed to describe the objectse he
the objects are mobile devices or any applianchs. T
application is programmed using a processing
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6. EXPERIMENT RESULT

Table 2: TUI based descriptor: An Experiment

No.

Description

Result

A Samsung
Galaxy serieq
mobile device
marked with
fiducial  marker,
bearingfiducial id
1tag.

The layout of the
interactive  table-
top where tangible
interaction  takeg
place.

PS3 Eye camer|
sitting in  the
interactive-box

facing the
interactive acrylic
glass, monitoring
and locating
marked-objects.

When the input ig
processed by th
TUIO application,
it provides the
following output

11%

7. PROPOSED SYSTEM

In this paper, we described a working protetgb
a TUI-based descriptor for appliances which would a
as an inspirational-milestone  for  further
implementation. We successfully implemented an
application which provides a description of marked
devices when placed on the interactive surface. A
database of devices description was stored in the
application created using Processing 2.0. The
ReacTIVison engine traced the input provided by the
camera and then forwarded it to the applicationrethe
the output related to the given input is triggeesdl
displayed on the screen.
Shortly, we will be attempting to recognize fingeps
[10], [11], [13] on the interactive screen, to pidey
better interaction with additional data or othertual
objects.
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