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Sensors

AMetal Oxide Semiconductors
AElectrochemical

AMass sensitive Devices

ABulk Conducting Polymers
APolymer Solvatochromic Dyes
APolymer Composite Sensors
ACarbon Semiconductors
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Sensor Technology
Nanocomposite Array (NCA) Sensors
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Nanocomposite Sensor Array

Composite sensor = polymer + conducting nanoparticles

Sample polymers:
Koly(vinyl butyral)
Koly(vinyl acetate)

Koly(styrene)
Koly(ethylene oxide)

Conducting nanoparticles:
fearbon black

conductive Jfearbon nanotubes
polymer

composite
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Sensor Technology
Array Based Chemical Sensing
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SENSOR ARRAY RESPONSE

Using proprietary pattern matching algorithms, the data is converted
into a unique response pattern
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Sensor Materials

Conductors Non-Conductors
Carbon black Oligomers/Polymers
Carbon nanotubes Organic molecules
Metal nanoparticles Enzymes

Intrinsically conducting Antibodies

polymers
Semiconductors

A vast range of sensor compositions are possible.
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Sensor Characteristics
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A Background interference accommodated
A Temperature compensated sensor array
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Simple Air Sampling System
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Calculation of Sensor Response
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Chemical Identification with
Sensor Arrays
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Chemical Detection - Summary

} Sensitive

A Detection at or below IDLH for many compounds
A Linear response over wide ranges

} Reversible and Repeatable
AResponse in seconds

v ldentification
AUnique response patterns
A Discrimination from interferents
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— MultiLinear Regression

— Partial Least Squares
— Component Analysis

— Principal Component Analysis

— Discriminant Function Analysis

—— Template

Back Propagation

—— Learning Vector Quant.
— Back Propagation

Forward Learning Vector Quant.

— Genetic Algorithm

Quantitative Supervised
Statistical _
Unsupervised
Pattern
] ] analysis
Multivariate Supervised
An aIyS IS Quantitative
Unsupervised SOM
Structural
Neural
Supervised
Adapted From: Electronic Noses: Principles Network i
and Applications. Gardner and Bartlett, 1999 Pattern
Analysis Self-
Supervised
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— Adaptive Resonance Theory




