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Research Scope

Research scope of olfactory display

Olfactory Presentation Olfslctory Recognltlon
- Olfactory coding and information - Electronic nose
- Gas sensor
v v
Software Hardware
- Digitalization of smell - Scent Generator
1 }
Application
Considerations * - Multimedia
- Multi-modal user interface - Virtual and augmented Reality
- Olfactory communication - Game and E-entertainment
- MPEG
- Environmental Monitoring
- Measurement

- Medical Application
: COPD, H &, AX2ZE, =8 S

(&8l 2S00l 2L US)



Olfactory Recognition

- To mimic some aspects of biological olfactory system
*  Electronic Nose
— An array of chemical sensors
(Olfactory Receptor)
— Electronics and Software
— Pattern recognition
(PCA, SOM, FCMA, RBF, BP)

Raw Normalized Odor class Postprocessed
measurements measurements Feature vector (confidence level) odor class

m e i i Gﬂg"“ ?
> > (a2 =)

Time Feature 1
Sensor array Preprocessing Feature extraction Classification Decision making

Feedback/adaptation




Different Sensor Technologies

Film

Quartz microbalance Metal Oxide

Aromascan plc

L

_ !!’ ‘.!'3iF 1.!"W 4‘! 1l!k‘i:q:i.
Conducting polymer

EERLEERRERRTS
! LEE

€ An 65536 conductive polymer sensor array was built with one-chip
board through NEUROCHEM project.

- This sensor array consist of different polymer materials that are
doped with a variety of organic ions and with different dopant
concentrations.

- Hence, a high degree of redundancy is implemented.

- The huge redundancy can enhance the sensitivity in biological system

and artificial olfaction




Osmetech Electronic Nose ~ AromaScan Electronic Nose Hoseo University

PocketEnose

cmm:l:ml Disconnect | @

Operation mode select
o [(:}Sl:hed.l'e Oy Waring (@9 Data |

= HOSSRLCH

To2s — Av —— 2/l:l| data select

———— s / | id scheduie data to the tangst
COHAZELNUT L T v H VT S By yd weanirg voltage to thi taget,

0154 COFFEE gn ~ 1 0154— L COFFEE 1 -

o T S N I 0.1+ El“

oAzsfgilf\g —
UNKNOWN . @
02} SAMPLE1 &

UNKNOV
~1 0.05-SAMPLE

RAISON
005-—_MANSOL - & rasoN
% RAISON T e ——
) MOCHA
| & MOCHA 0 .+ | MANSOL | Mo
S sEEN———— - COFFEE = IANSOL || COFFEE
MIED SEVEN T €| MILD SEVEN
005-|THSPLUS - 0.05 THISPLUS " >

Nz

01 MARLBORQ

0l DENHILMARLBORO | —— | 0. Tt @
— | — N L
L DENHILL 1
_—qi5— -
g | e L%
1 2,05 2.0




Olfactory Recognition 2
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Olfactory Presentation
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Firefighter training system

Sensorama

Intruducmz

SeNSoraa s

The Revolutionary Motion Picture System
that takes you into another world
with :

e 3D

D.I.V.E. Firefighter training system
in use. Cater (2001)

Application at stock market

o WIDE VISION
o MOTION

o COLOR

o STEREO-SOUND
o AROMAS

e WIND
 VIBRATIONS

SENSORAMA, INC., 855 GALLOWAY ST., PACIFIC PALISADES, CALIF. 90272

. u ¥ ’ | _'\ ; ] ,.A' Bk
Ren used pmwheels as an ambient ;
display device for stock market ‘ ,

data. (Ren 2000)




Tokyo Institute of Technology

- Olfactory Recorder : Gas Sensor

i

«  Spirited Away ‘
— 4Minutes ‘@\f

— 11 scenes (i\ 1553

TeigoiEL
+ Olfactory display system with “Cooking Game”.

+ Olfactory Display for Virtual Reality




Smellovision : smelling your way around
your home theater



http://www.coroflot.com/public/individual_file.asp?portfolio_id=1738427&individual_id=161987&sort_by=1&c=1&

Integrating a projection-based olfactory display with

interactive audio-visual contents

NTSC video

Camera

Capture [« 2-DOF Platform

] Current orientation
N { air cd :
Delivering . o Tosck ) AD | Lo ennen Potentiometer
scented air by Tracking nose direction TacKer
oog vortex rings Camera | VPE—
0o €~ __ D/A Jotor Crivers # DC motors
=== for platform
SRRy —
B . L —
- < Desired orientation
Aiming at of air cannon a
user’s nose -
Motor for air
| cannon (crank)
Platform Pulse Motor drivers -
senerator| ¥ # for air cannon/ > Milm for
shutter shutter
Chamber to inject ~ Air cannon Y——
n) N Motor fi
scented air body RS232C > otor for
scent selector
~—
Control voltage (on/off) o| Air valves
Valve/pump
controller Control voltage (on/off) =
Aperture > Pumps

[Player2  [FERTT

Scent cartridge

2-DOF
platform




TriSenx

We're Sniffin® Now...

~Click Here for details on the
DEVELOPER'S PACKAGE

SCENT DOME™ COMPLETE PACKAGE (ONLY $ 369)

Everything you need to Get Your Smel On. Includes the scent unit {four
colors to choose from), free cartridge with 20 base scents, and software to
help you to create hundreds of aromas. Powered by battery or AC adaptor.

Click for Details..

Nicola; Jamaica: Anonymous; United Kingdom:
"I play the first-ever scent-enabled "Mmmmm..."
CD from Zan. It's SENXational!"

Aromaldet

Game Medical
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Photo sensors

Scent generators

3D sound system

Control server Zigbee

Image server
for floor projector

Image server
for wall screen projector

Wall screen ' Floor '




Olfactory Modality

Multimodal Combination

(1) Az st et &2+ CIAZSd|0l(Olfactory Display)

=2t 2l XI(Olfactory perception)2 Al2f@I X0l HIGHH &&35| =2lJ] 20 /XSS Al
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MSotl =0l &l X0l 2gXHel Hel Z&E 0| Jtsaotlh
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Cross Modality
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Olfactory Interaction Model and Services for MPEG-V
Proposal to modify Scent Capability Type and Scent Preference Type

ISO/IEC JTC 1/ Proposal to modify Scent Command Type
SC29/WG11 Proposal to modify Scent Effect Type
(IFEERY, Proposal of E-Nose Capability Type

Proposal of Sensed Information for E-Nose
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(1) User Interface -dE S oy A Y Y
- Multimodal User Interface - MPEG & = &Y

- Visualization

(2) Olfactory Information ~ B
- Visualization
- Olfactory Communication

(3) Multimedia -2AS 0|86t ota 2 S s 222 I8 g
Virtual reality —) o sSsEEuYE
- Augmented Reality -HAMOl Oiet 2 EOF Y
- Fusion Method
(4) Olfactory Recognition _|EEE 14512 0|25t AQIE Ml A
- Electronic Nose - L= =X g B
- Smell Sensor
(5) Hardware _—) |IEEE 14512 0|8 3._ &
- Scent Generator - IEEE 1451 J|8t @2t I K13 L

- Hardware unification V ‘4 \V




