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Intelligent Olfactory Sensor
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ABSTRACT

With advances in olfactory sensor technologies, the number of reports on various intelligent applications
using multiple sensors (sensor arrays) are continuously increasing for fields such as medicine, environment,
security, etc. For intelligent and point-of-care applications, it is not only important for the sensor
technology to perform chemical or physical measurements rapidly and accurately, but it is also important
for artificial intelligence technology to recognize and quantify specific chemicals or diagnose diseases such
as lung cancer and diabetes. In particular, great advances in pattern recognition technologies, including
deep learning algorithms, as well as sensor array technologies, are expected to enhance the potential of
various types of olfactory intelligence applications, including early cancer diagnosis, drug seeking, military
operations, and air pollution monitoring.

KEYWORDS olfactory sensor array, common-edge technologies, deep learning, artificial intelligence
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Sensor type Operation Principle Sensitivity Advantages Disadvantages
. . -~ inexpensive .
Metal oxide Conductivity 0.1~500ppm microfabricated Operated at high temperature
Conducting Conductivity 0.1~100ppm Operateds at room Very sensitive to humidity
polymer temperature
Mass Atomic mass Potential analytical| Sample
Low ppb . .
spectrometry spectrum accuracy pre—concentration required
Gas Molecular Potential analytical | Sample
Low ppb . .
chromatography | spectrum accuracy pre—concentration required
Light spectrum Light spectrum Low ppb No samplg ReC_|U|re tunable quantum-well
consumption devices
. High electrical noise | Restricted
Optical Fluorescence Low ppb immunity availability of light sources
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PAS (Photo-Acoustic Spectroscopy) A 2{|0|X HAEZ JtA
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Lt EE= 092 712 2EFM H|S(convolutional layer)2t St 7|
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oto] Hel

Al Artificial Intelligence

ANN Artificial Neural Network
AutoMC  Automated Model Compression

CNN
CO
CO»
CWAs
DNN
DT
EBP
E—nose
FLOPS
FOM
FWHM
GC—MS

GPU
HF
ICT

MEMS
ML
MLPs
MM
MNN
MOS
NO
PAS
PLS
PPB
PPM
PPT
QCM
ReLU
SAW
SFs
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Convolutional Neural Network
Carbon Monoxide

Carbon Dioxide

Chemical Warfare Agents

Deep Neural Network
Decision Tree

Error Back—Propagation
Electronic Nose

Floating Operations Per Second
Figure of Merit

Full Width at Half Maximum
Gas Chromatography—Mass Spec—
troscopy

Graphics Processing Unit
Hydrogen Fluoride
Information & Communication
Technology

K Nearest Neighbors
Micro—Electro Mechanical Systems
Machine Learning
Multi—Layer Perceptron
Multi—Modal

Multilayer Neural Network
Metal Oxide Semiconductor
Nitrogen Oxide
Photo—Acoustic Spectroscopy
Partial Least—Square

Part Per Billion

Part Per Million

Part Per Trillion

Quartz Crystal Mcirobalance
Rectified Linear Units

Surface Acoustic Wave

Sulfur HexaFluoride
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SPM Scanning Probe Microscope

SPR Surface Plasmon Resonance

SnO» Tin Oxide

SVM Supporting Vector Machine

TiO» Titanium Oxide

TIR Total Internal Reflection

TNT Trinitrotoluene

VOCs Volatile Organic Compounds

ZnO Zinc Oxide

EuEs
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