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Abstract

Smell adds much vital information to the experiencthe concept of the world without smell existstha
Internet but that is about to change .Digital s¢eohnology is an equipment to sense, transmiraceive i.e. to
communicate a scent-enabled digital media (suchveds pages, video games, movies and music) which wil
create a more immersive and attractive environnfentthe audience . Downloaded images via internet
technology are matched with the image-databasesjray the essence of the image generating appr®pdade

is the key features of this proposed research. pigse of research work deals with the evolutionrodbur
involving multimedia technology contributing a ngwath in the research and development of Digitahtsce
technology.
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1. Introduction

An odour (Trygget al. 1991) is generally caused by one or more volatilizhemical compounds at a very low
concentration. The sense of smell is very importarthe humans or other animals which they cangpegchy

the sense of olfaction. Development in modern teldgy has enriched human life with immense speed.
Existing multimedia systems generate audio-visffacts, making it transferrable and readable wamgling,
coding and processing techniques. But transfességce to a long distance via cable or other waresiireless
medium is not possible till today .The hardwardrinwients like chemical sensors, biosensors, elictimoses
(E-noses), mass spectrometers (MS) and differeofitital absorption spectrometers (DOAS) (Sichietal
2009) can detect and classify the odour. Recertly Vlarious developments mail service as an instant
communication is playing a vital role. Through maibt only the data also various images, videognds can

be transferred. But till today ultra-modern sciBottechnologies are yet to transfer smell effemftsmages as
well as objects. Today odour effect creation is@wng topic of interest among researchers.

There is a technology of odour effect creation darinternet based e-image, named ‘e-image spray&B
interfaced device is developed for emitting the wdof the object present in the image sent throuonglil via
internet by someone. The mail receptor gets th@é&snamatches automatically with coding techniquitk its
original smell and sprays the smell (which is aleatored in various bottles of essence) to thepee.

2. Relationship between Odour Intensity and Concentration

Odour intensity is the strength of the perceiveduwdensation. Odour concentration is a sensonygpty which
produces an olfactory response or sensation. BBsite odour intensity increases with the odorant
concentration. The relationship between odour sitgrand concentration can be represented as:

I=k(C)"
or, log I=log k + n log (C)

where, | = Odour intensity
C = Concentration
k = Constant
n = Exponent (Guidelines 2008)
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This is well-known as Power law or Steven’s laweTitanges of ‘n’ depends on the odorant and the rodou
intensity is expressed in parts per million of Imada According to research it is shown that thegemof ‘n’ is
from 0.2 to 0.8. The rating of odour intensity ®ially stated that,

1= Barely perceptible

2= Slight

3= Moderate

4= Strong

5= Very strong (Guidelines 2008)

3. Bio-M echanismsto Sense the Aroma

Bio mechanisms of odour sensing are still beingrémad. The process which allows the brain to maioper
perception about olfactory information is not coatply understood till now even. Olfactory sensoeyinons
develop axons in the brain within the olfactoryveefcranial nerve 1). Due to lack of myelin sheathgse nerve
fibres pass to the olfactory bulb of the brain tlyl perforations in the cribriform plate, whichtimn speculates
the olfactory information to the olfactory corterndaother areas (Morrist al. 1953). The axons from the
olfactory receptors join in the outer layer of tb¥actory bulb within small (~50micrometers in diater)
structures called glomeruli. Mitral cells are Iahin the inner layer of the olfactory bulb forrnapses with the
axons of the sensory neurons within glomeruli. Thegyd the information of the odour to the othetgaf the
olfactory system, where multiple signals may becpssed to arrange a synthesized olfactory percefiiiale
Purveset al.2001).

When an odorant is perceived by receptors, theptecein a sense break the odorant down and thebrtin
locates the odorant back together for identifiaatiperception and remark (Wilson DA 2001).The odbtands
to receptors which only recognize a specific fumtdl group, or feature, of the odorant. After bingdlithe
odorant, the receptor is triggered and will sersiigaal to the glomeruli (Leon Mt al. 2003). Each glomerulus
accepts the signals from numerous receptors thattdsimilar odorant features. Various receptoresyare
activated due to the different chemical featurethefodorant. Thus several glomeruli will be matidchas well.
All of the signals will then be directed to the iordrom the glomeruli, where the combination of mleruli
activation will encrypt the different chemical faeds of the odorant. The brain will then essemtiglit the
pieces of the stimulation pattern back togethesroter to detect and distinguish the odorant (Jomiisa et al.
2000). Odorants that are analogous in structugegeri similar patterns of glomeruli, which lead toanalogous
perception in the brain (Leon bt al. 2003; Johnson BAt al. 2000).
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Figure 1. Olfactory System (Benjamin Auffaghal.2011)
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4. An Overview of Concept for Odour Sensing

Digital Scent Technology aims to modify the intdhae& entertainment experience creating a more irsiver
and attractive environment for the audience. Tlea id to make movies, games, music, animationnydaital
media scent-enable. The power of scent makes doenemely immersive and attractive creating a dasoich
as vision or feel intensifying the emotions, sushaaxiety or affection establishing place and sedbat help
to develop characters giving an intensified sesfseealism (Digital Scent Technology 2003). The eleped
"iSmell Personal Scent Synthesizer" could creataighnds of everyday scents with a small containat t
contains 128 primary odours. These principal odevweee mixed together to generate other smellsdlasely
duplicate common natural and artificial odoursridught about new revolution in the digital med?aX. Dawes
1996). Today few computer generated environmenigd@nolfactory displays. Olfaction is a significasgnse
and can been shown to stimulate both responsiveeadl (S. Chu & J.J. Downes, 2000) responseBedelet
al. (2000) suggested that occasional informationdsuaial constituent of olfactory memory and thatfiinction

is comparable to that of form and structure in @aisand auditory memory systems. On the other haedtudy
on electronic nose in various fields of odour istawied and in 1999 the concept of “iSmell” indaxhtthe
future application of a smell emitter system vitetnet (Tadayosi Yosimurat al. 2006). A good summary of
past and existing commercially accessible olfactbsplays (iSmell) has been compiled by D.A. Washlat al.
2004. It is noteworthy that numerous commercidiatives proven to develop and advertise olfacttisplays
have not survived. In order to avoid the emissibarpleasant or offensive odours during manage rileamiium
dioxide maintained in silica gel a photo catalysiptevent the anaerobic/aerobic digestion of hoaldelvaste.
By using the photo catalyst in combination withecamposition tank, improves the technique for edating
the salinity from the household waste (Yuichi Salias2006). The concept of development of a Perfume
Emission System via Internet is progressing alorily Wme and the mail receiver system is hence fmeco
capable of emitting perfumes from the emission de{FBC Television 2006). By combining the elemeafts
the perfume, NTT is marketing the perfume-genegatisvice (NTT Communication 2005). The study of a
bidirectional model, of smell as media and its agpions in the physical world made the possibithigt apart
from video and audio, smell can also become a dinaedium for exchanging information establishectiomn
planned model (Aman Raf al. 2012). J Bellensoat al. (2001) proposed a system where scent depictiofean
communicated over computer networks, such as tieeniet, for re-creation at remote locations, and lwa kept
for re-creation of the scent at times differentniréhe time of sampling of the scent and hence unéba
profound application in the contemporary world. &kfa lot research work, the scent generating de\8cent
dome” was manufactured by Trisenx , US based coynpested it by UK internet service provider Teletves
Broadbandried to allow to transmit aromas to the usersugtointernet (Smelly device 2004).

5. Tabular Representations with Chemical Structure of Essence

Some odorant compounds are enlisted in followirnetavith their chemical component’s name, IUPAC Bam
basic structure and synthesis reaction. The oda@npounds are like some fruits, flowers or différmaterials.
From this table it is shown that the various odfiavours are mainly the organic compounds of carbon
hydrogen, and oxygen molecules.

27



Innovative Systems Design and Engineering www.iiste.org
ISSN 2222-1727 (Paper) ISSN 2222-2871 (Online) J LA L]
Vol.4, No.13, 2013 ||S E

Table 1. Tabular representation of different oduord their chemical structure and synthesis teclesidi{arl-
Georget al. 2003; Alphhuset al. 2009; Maryadelet al. 2013; Louiset al. 2007; S.Tsubogt al. 1988; Bartling K
et al.2001; Hanumargt al. 2010, David Eet al. 1990; V.K.Ahluwaliaet al. 2000;Kurt Baueet al.1997;
S.Shimizu et al. 2005)

Odorant Chemical IUPAC Name Sructure Preparation Reaction
Source Compound
Banana Isoamyl acetate 3-methylbut- o HSO, 0
1-yl ethanoate OH+ HoJk s )\/\ok O
Pineapple | Allylhexanoate prop-2-enyl : e A,
hexanoate A R, T \/\/Y
Pear Ethyl Ethyl (2E,42)- s
decadienoate 2,4-decadienoate prenagie . ey
Orange Limonene 1-methyl-4-

(1-methylethenyl)-
cyclohexene

Rose Geranyl acetate 3,7-Dimethyl-2,6
-octadiene acetate

Wine Ethyl acetate Ethyl acetate canon —2 o e
Jasmine Nerolidol 3,7,11-Trimethyl-1,6, *f’" ch T . i?"‘
10-dodecatrien-3-ol A, T e o fen
Vanilla Ethylvanillin | 3-methoxy-4-hydroxy| o S
benzaldehyde o b £
Wintergreen Methyl Methyl2-hydroxy o 1§ . P
salicylate benzoate h @ news — e I\:H °
Grape Methyl methyl 2- E\fo ) N,
anthranilate aminobenzoate QQJO e @Coocm e
Almond Benzaldehyde Benzaldehyde e,
Li;ﬂ zzmo [/\Zj . Hem - 3w,
Belladonna Pyridine Pyridine o 0
y y e g Hzc/\fo *H3c—< « NH, —> @ C2HO 4 H,
H Q’N’?(’\H H W N/

6. Technology Behind

There is a technology of odour effect creation dor internet based e-image, named essence effeetgthr
internet technology (EETIT). The device is namedmage sprayer’. USB interfaced device is develofmrd
emitting the odour of the object present in thegmaent through mail via internet by someone. Imaigiebe
downloaded from e-mail and there will be an optionget the essence of that image. An USB interface
technique is used to justify the proper essendhaifimage which is to be later emitted from theide The
mail receptor gets the images, matches automatiedih coding techniques with its original smelldagprays
the smell (which is already stored in various lesttbf essence) to the receptor. An image of aecblig sent
through mail to another user who is in differentdtion. The user will download the image from hés/mail
account. When the user will open the image of thga there will be an option to get the essencé¢haft
particular image. If the user chooses this optiba,image of the object will be decoded and it Wwél matched
with the pre-saved image of image-sensor. If thages match, it will give a signal to microcontroll&he
microcontroller will take the proper signal andwvitl choose the correct pressure sensor which lvélplaced at
odour container and it will automatically generétem the container. So, proper essence of the blojethe
image is received. The scent of rose, for exampéess accurately identified more often when preseafedg
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with the colour red — and subjects’ ability to itinthe scent significantly enhanced their ratio its
pleasantness.

7. Prototype M odel Representations of Essence Effect through Internet Technology (EETIT)

This is the prototype model representation of esseffect through internet technology (EETIT) ig.#. Here
the sender sends a multimedia data through thengtteat transmitter side. The multimedia data comes
receiver side via wireless communication mediume Téceiver downloads that data by internet teclgylo
There is an activation button of smell effect. Bgrdund processes have been run to match the newbds
object with the pre saved objects. After matchimgagpropriate image, the program gives an inswocto
control box to operate the microcontroller. The nmaontroller takes the proper port address andtivated the
corresponding pressure sensor. The essence gefoutontainer and the user at receiving sectiets ghe

proper odour of an object of that image.
- L
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b

_ e
Sensor

Odor Containers

Figure 2.Prototype Model Representation of e-Image Sprayer
8. Process Flowchart of Proposed System

Flowchart has been described in fig.3, where thétimedia data is ready to send through internemfrihe
sender. Enabling the smell effect option a suitablding will be generated for this specific multoffee data. The
generated coding will be encrypted and attachel thiit multimedia data and ready for sending opmeraf he
multimedia data will be sent through internet semtethe proper receiver by internet technologye Téceiver
receives the data through server and downloadeédhit@mugh internet. Receiver activates the smedpevation
option of that image or multimedia data. Getting thformation from user, the coding will be decpgbfor the
specific multimedia data precede to EETIT with moformat through USB. The controller device of EET
accepts the data corresponding information andkshée upcoming information with the stored mappiiagg.
If the information will be matched the controllénexks the atomizer condition and precedes the tiperdf
any mismatch occurs, the system sends an acknoereely signal at the computer for different stepis lva
taken. When the system precedes, it will check sheayer condition of EETIT and gives a signal te th
controller for activating the proper pressure serieevaporate the essence of the multimedia datals the
sender to receiver.
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internet to proper receiverlg with multimedia data |¢{ smell of images encrypted«
——4
Receiver receives the Receiver activates the Coding decrypted for
multimedia data through serve, smell evaporation option specific multimedia data
’__
Controller device of EETIT accept Decrypted specific multimedia data coding procegd
the data corresponding informatiohg— to EETIT with proper format through USB

Controller matched the
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N

Controller checks the
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Controller activated the proper pressure sensor td
evaporate the particular essence of multimedia data

Figure 3. Flowchart of EETIT

8.1 Algorithm

Step 1: Initialize the multimedia data to be sénbagh internet as input.

Step 2: The smell effect option is enabled to nexéie smell of the object as the output.

Step 3: Codes are generated for specific multimedia to be sent.

Step 4: Sent option is preceded.

Step 5: Generated coding of smell of the imagesdsypted

Step 6: Encrypted coding is attached to the mutliméata

Step 7: Multimedia data sent via internet technplisgeceiver by a proper receiver through server.
Step 8: Receiver activates the smell evaporatitdiowjfor the smell emission.

Step 9: Coding is decrypted for specific multimediza

Step 10: Decrypted specific multimedia data codéngroceeding to EETIT with proper format.
Step 11: Controller device of EETIT accepts thedatrresponding information.

Step 12: Controller mismatched the upcoming infdimmawith the stored mapping data, then
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information is mismatched else controlleecks the sprayer condition
Step 13.The sprayer condition checked activateprityger pressure sensor to evaporate the particular
essence of multimedia from the controllseaieeds refill.

9. Future Plans

In this era internet has a revolutionary impactaoofture and commerce, including the rise of neataint
communication by electronic mail (e-mail), instaméssaging (IM), Voice over Internet Protocol (VolRideo
conferencing and so on. Modern technologies perfatmaudio-visual domain in a full motion to the
surroundings also transfer various data from onether. Development of 3G and 4G enhance the puweed
speed. But the scope of smell sensory domainlidistited. Enrichment of this domain signifies airg human-
machine interaction research activities. Transmissi proper fragrances from one to other with Endsimages
and sounds is the future plan which is completehgw achievement in techno -social environment dilserial
corporates a kitchen event and easily get the syhédlods can be received.

10. Conclusion

The smell of an object helps in triggering moreeir@nt emotional responses, increases reports gfveosiood
but the genuine smell can have dramatic effecisproving our frame of mind and sense of well-beifige
positive emotional effects of pleasing fragrancks affect our perceptions. There really are sariefiorts
underway to make the digital capture and produatioaromas a reality. This paper is an effectiveeagch work
on digital odour technology which successfully dealith the evolution of smell (only of a few object
mentioned here) via internet technology to the mouterld. It will pave a new path in the future
commercialization of innovative gadgets making aifpee social impact on humanity.
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