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Introduction - loT
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loT - Connecting people to physical
things and also among the physical
things, all in real time.

IBM data source (IDC) has estimated
that by 2020 there will be 30 billion
internet-connected and sensor-enabled
objects.

Image from ibmcai.com, “The next phase of the Internet: The Internet of Things”



Introduction — Olfaction

(Analysis part

http://www.profumo.it/internet-documents/olfatto/biological.htm
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Introduction — Olfaction as a Sensing
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PY Introduction — Olfaction as an Actuating
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Exhale Breath Analysis (I)
What Yeur Breath Reveals

*

EXHALED BREATH CONTAINS thousands of chemical
compounds that can signal health issues. Scientists are developing
tests to diagnose a growing list of diseases based on breath.

Some diseases—and the clues that come out of your mouth:
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Exhale Breath Analysis (ll)

IEJAPPLIED MATERIALS
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Chemiresistive Electronic Nose toward Detection of Biomarkers in
Exhaled Breath

Hi Gyu Moon;'"* Youngmo _]ung,j:'” Soo Deok Han, * Young-Seok Shim,’ Beomju Shin,* Taikjin Lee™
Jin-Sang Kim, " Seok Lefe,J' Seong Chan _]un,” Hyung-Ho Parl(,*'1 Chulki ij,*'J'

and Chong-Yun Kang®'*
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* Exhale Breath Analysis (lll)

Breath Collection Breath Delivery
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Exhale Breath Analysis (1V)

Table 7. List of control group for breath

Table 8. List of diabetics group for breath

measurement. measurement.
Sample no.| Sex Age Glucose(mg/dl)
Sample n Glucose(mg/

o? Sex | Age e dl)( g N . ” 125
1 M 37 92 2 M 33 130
£ M| 2 87 4 M 58 164
i B 5 5 M 69 154
5 F 26 94 5 - e 206

6 F 34 99
7 F 63 111

M 30 93
8 F 67 98

8 F 30 90
9 M 75 150

9 F 24 82
10 M 53 112

10 F 22 83
u | F | s4 100 & F 78 92
12 F 47 100 12 F 54 129
13 M 50 106 13 F 80 148
14 F 58 97 14 M - 108
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Fig. 14. PCA result of measured breath samples




N Exhale Breath Analysis (V)
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Exhale Breath Analysis (VI)

E-NOSE SYSTEM




o Odor Display for Multimedia (I)
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Odor Display for Multimedia (ll)
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e Odor Display for Multimedia (lll)

Olfaction for VR Application
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Odor Display for Multimedia (I1V)

OLFACTION FOR VR
APPLICATION




Odor Display for Multimedia (V)

OLFACTORY AUTHORING TOOL &
SIMULATOR
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Summary

» Introduction functionality of sensors and actuators based on
nanotechnology for human sense of smell (Olfaction)

» Implementation for Olfaction as a device applicable to loT
» Olfaction Sensing Device for heath care monitoring system based
on chemical sensor array to exhale breath analysis.
» Olfaction Actuating Device for multimedia applications based on
odor display

» Olfaction sensing and actuating capabilities based on
nanotechnology and ICT are a strong candidates for loT
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® Further Works for Collaboration

» Hybrid Sensors and Interface development for various
applications

» Standard Operation Protocol (SOP) development
» Standardization protocol individual device operations
» Connectivity protocol between devices

» Safety and Security developments for devices applicable |oT
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