Fig. 23. Dragon vessel timepiece.
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Learning Goals

= Understand ...
= The challenges of olfactory output devices
= What parameters are used to create an artificial taste
= Know
= Historic an example of using smell as information display

= The basic components and functions of an olfactory output
devices
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= Humans use their sense of smell
= |s food save to eat?
= |s there danger due to a fire?
= Relationships

= Unexplored medium in human computer
interaction

= technical difficulties in emitting scent on
demand

= chemical difficulties in creating accurate
and pleasant scents

Joseph "Jofish" Kaye, Making scents: aromatic output for HCI, Interactions, Volume 10, Number 1 (2004), Pages 48-61
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Incense Clocks

Historic smell output devices: Dragon vessel timepiece

Fig. 23. Dragon vessel timepiece. Bedini, S. A. (1963). The scent of time. A study of the use of fire and incense for time
measurement in oriental countries. Transactions of the American Philosophical Society, 53(5), 1-51.
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Fig. 23. Dragon vessel timepiece

Incense Clocks
Historic smell output devices
= timekeeping device (China, East Asia)

= Clock body holds incense sticks or
powdered incense

= Different incenses along the body

= Calibrated brining rate to measure time
= Can include bells (auditory signal)

= Used in homes and temples

= New smell / other incense signals
passage of time

= ...you can smell the time

Bedini, S. A. (1963). The scent of time. A study of the use of fire and incense for time measurement in oriental countries.
Transactions of the American Philosophical Society, 53(5), 1-51.
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Physiology and Chemistry of Smell

= Athousand different kinds of olfactory receptors in
our nose,

= each can sense a single kind of chemical bond in a
molecule

® No abstract classification of smell
= Examples: how does mint taste? It tastes like ...mint
= Compared to colors: green vs. spinach colored

* Rapidly acclimatized - Less than 1 minute

= Human Olfactory Bandwidth... ... hard to tell

= Perfumers and florist can distinguish many different
smells - potentially thousands

Joseph "Jofish" Kaye, Making scents: aromatic output for HCI, Interactions, Volume 10, Number 1 (2004), Pages 48-61
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n » Aroma Jet o=
. ) Overview
%) Electronics Vapor generation technology can be also used to create vapors of fragrances and
=an odorants. Such aroma generation equipment can be incorporated in virtual reality type
*) Bonding & packaging systems (training, entertainment eg. games and movie theaters) to enhance the user’s
») Energy environment. Other applications include kiosks for marketing or point of sale tools for
: . retailers.
) Biomedical i _
%) Micro-optics Gaming and Entertainment / |
*) Displays Aromas enhance the actions of the game by bringing natural smells to the gamer; T

o

. Vapor Generation however, the use of aroma goes much deeper. Studies have shown that aromas can be
aC O ry C O I l S o used to trigger fear, excitement and many other emotions. Adding this dimension to ﬁ
verview

games will create a more realistic gaming experience.

Olfaction MicroFab created a prototype aroma generating system, code-named Pinoke, to
demonstrate how compact and simple the technology can be in a gaming environment. A
Pinoke type device could reside next to your monitor, directly in front of you or even be
Aroma Jet worn similar to a doctor's stethoscope. Digital signals written into software code trigger the aroma generator to emit precise
amounts of the appropriate aroma. The mohawk atop Pinoke is an aroma cartridge, which is simply removed and replaced
when the aroma materials are consumed.

Sensor Calibration

Photorealistic Printing
3-D Printing

The same technology in the gaming prototype, Pinoke, is applicable to the movie
watching experience. The same way sound revolutionized silent films, aroma will
revolutionize modern movies. Aroma generating devices will also enhance the virtual

= Smell a “shot” fired each time you press the
trigger in your game

| Ambient Notlflcation’ e.g. SmeIIOf rose to reality training will bring the training environment closer to real fe.
notify you of a date or an incoming message

The next dimension to the internet or your local grocery store will be the addition of
aromas. Imagine walking down the aisle at your local grocery store. You walk by the
baking section, in particular the boxed brownie section. Your movement triggers a sensor

- T : 7 to emit the aroma of fresh baked brownies. Would this entice you to buy the brownies or
. a I n 0 r I I l a I 0 n S O u e I S a e even make you hungry for brownies? The use of aromas can be very powerful and even
L] more persuading than packaging alone.
Market research can be a challenging undertaking in the perfume industry. With the use of an aroma generation device, a

company can perform market research on end user consumers at a more affordable cost than current methods. These tools
are not only highly applicable to the perfume industry but also to any industry that wants to learn more about the impact

= An Olfactory display is useful for slowly-

Kiosks with fragrance generating devices mounted inside will be a valuable tool when

placed in department stores and linked back to fragrance manufacturers. An individual

. . - . .
using the kiosk could select from different scents or “fragrance nodes” in any
- combination and smell the newly created fragrance within seconds. The program could
] then ask the consumer their likes and dislikes of the created fragrance all the while the
information is being recorded and sent back over the Internet to the manufacturer. This

info rm a‘“ o) n. for Wh | Ch an agg reg ate ko ok el b g
representation is slowly changing.

Joseph "Jofish" Kaye, Making scents: aromatic output for HCI, Interactions, Volume 10, Number 1 (2004), Pages 48-61
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Multimedia Applications with Olfaction

Table I. Video Categories and the Smells Used

Video Burnt Flowery Foul Fruity Resinous Spicy
Name
Video Documentary | News broadcast | Documentary Cookery show | Documentary Cookery show
Description | on bush fires in | featuring about rotting on how to on Spring on how to make
Oklahoma perfume launch | fruits make a fruit allergies & chicken curry
cocktail cedar wood
Smell Used | Burning Wood | Wallflower Rubbish Acrid | Strawberry Cedar Wood / .
= o )/
‘§ :
User-perception of the sense of reality of the olfaction- Perceived level of annoyance of the olfactory media
enhanced multimedia clips 'The smell was annoying’
'The smell heightened the sense of reality’ -
O Control B Experimental
Strongly O Control @ Experimental Strongly
Agree Agree
g Agree g Agree
€ =
‘s Neutral ‘2 Neutral
o o
£ Disagree S Disagree
= =
Strongly o Strongly
Disagree Disagree
Burnt  Flowery  Fruity Foul  Resinous Spicy Burnt  Flowery  Fruity Foul  Resinous Spicy
Video Clip Category Video Clip Category

Gheorghita Ghinea and Oluwakemi Ademoye. 2012. The sweet smell of success: Enhancing multimedia applications with olfaction. ACM
Trans. Multimedia Comput. Commun. Appl. 8, 1, Article 2 (January 2012), 17 pages. DOI:https://doi.org/10.1145/2071396.2071398
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Wearable Olfactory Output Device (Research)

Clamps

Heating coil

Pin header

Absorbing layer
soaked with scented liquid

Scent cartridge

Battery of scent cartridges
each containing different scent aroma

Dobbelstein, D., Herrdum, S., & Rukzio, E. (2017, September). inScent: A wearable
olfactory display as an amplification for mobile notifications. In Proceedings of the 2017
ACM International Symposium on Wearable Computers (pp. 130-137).
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Olfactory Output Device

= Key challenges
= Creating a certain smell
= Storing and providing the smell

= Timed delivery of the smell to the 2: Speed B St
user 4 M 11i: oPhone DUO

IV: Aroma Shooter

= Neutralizing / replacing the smell -
= Parameters of scent delivery {
= Distance § {
= Volume g e X: Distance
" Speed e i
Y: Volume

Dmitrenko, D., Vi, C. T., & Obrist, M. (2016, October). A comparison of scent-delivery devices and their meaningful use for in-car

olfactory interaction. In Proceedings of the 8th International Conference on Automotive User Interfaces and Interactive Vehicular
Applications (pp. 23-26).
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Taste Output Device (Research)

= Tongue interface
= Peltier Element
= Silver electrode

= Qutput Parameters

= Electro stimulation (polarity,
frequency, OuA to 200uA,
50Hz to 1000Hz.)

= Temperature
(cooling/heating,
20°C to 35°)

Peltier
module
and silver
electrode

PC/Laptop

Ranasinghe, N., Karunanayaka, K., Cheok, A. D., Fernando, O. N. N., Nii, H., & Gopalakrishnakone, P. (2011, November). Digital
taste and smell communication. In Proceedings of the 6th international conference on body area networks (pp. 78-84).
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Did you understand this block?

Can you answer these questions?

= What are the key challenges when creating an olfactory
display?

= What components do you need for outputting smell?
= What parameters are relevant for olfactory output devices?
= How is artificial taste created?

= Give a historical example of a smell output device and explain
Its basic function-
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