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

 IoT - 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. 

Introduction - IoT 



Introduction – Olfaction 

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



Exhale Breath Analysis (II)  
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Exhale Breath Analysis (III)  

Identification 

SPME fiber 

X 10 

Breath Sampling 

Breath Collection Breath Delivery 

Breath test 



Exhale Breath Analysis (IV)  

 

Fig. 14. PCA result of measured breath samples 

Table 7.  List of control group for breath 

measurement. 

Sample n
o. 

Sex Age 
Glucose(mg/

dl) 

1 M 37 92 

2 F 32 97 

3 M 29 87 

4 M 31 85 

5 F 26 94 

6 F 34 99 

7 M 30 93 

8 F 30 90 

9 F 24 82 

10 F 22 83 

11 F 54 100 

12 F 47 100 

13 M 50 106 

14 F 58 97 

  

Table 8.  List of diabetics group for breath 

measurement. 

Sample no. Sex Age Glucose(mg/dl) 

1 F 24 125 

2 M 33 130 

3 F 56 151 

4 M 58 164 

5 M 69 154 

6 F 45 306 

7 F 63 111 

8 F 67 98 

9 M 75 150 

10 M 53 112 

11 F 78 92 

12 F 54 129 

13 F 80 148 

14 M - 108 

  



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



Odor Display for Multimedia (I)  
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Odor Display for Multimedia (II)  



Odor Display for Multimedia (III)  
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Odor Display for Multimedia (IV)  



Odor Display for Multimedia (V)  



Summary 

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

 Implementation for Olfaction as a device applicable to IoT 
 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 IoT  



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 IoT  
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