
Accepted Manuscript

Title: Polymer selection approaches for designing electronic
noses: A comparative study

Authors: Prabha Verma, Siddhartha Panda

PII: S0925-4005(18)31120-1
DOI: https://doi.org/10.1016/j.snb.2018.06.015
Reference: SNB 24852

To appear in: Sensors and Actuators B

Received date: 7-1-2018
Revised date: 31-5-2018
Accepted date: 4-6-2018

Please cite this article as: Verma P, Panda S, Polymer selection approaches for designing
electronic noses: A comparative study, Sensors and Actuators: B. Chemical (2018),
https://doi.org/10.1016/j.snb.2018.06.015

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.snb.2018.06.015
https://doi.org/10.1016/j.snb.2018.06.015


 
 

1 
 

Polymer Selection Approaches for Designing Electronic Noses: A 

Comparative Study 

Prabha Verma1,2 and Siddhartha Panda1,2, 

1Department of Chemical Engineering, 2The National Centre for Flexible Electronics, 

Indian Institute of Technology Kanpur, Kanpur, 208016, India 

Highlights 

 Sensor array response and LSER parameters are two approaches of polymer selection 

 These selection approaches are compared using PCA with raw and standardized data 

 Raw noise free sensor array response/LSER data results in optimum set of polymers 

 Both  result in same set of polymers for noisy/noise-free standardized data 

 Simpler, less time consuming LSER approach is a better polymer selection approach 
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Abstract 

The chemical sensor array is a key unit of electronic noses and polymers are popular choices 

as the sensing materials.  The selection of the polymers is an important aspect in designing the 

array.  While the conventional approach for polymer selection which is based on the analysis 

of a large sensor array response (SAR) in smaller subsets of arrays is very well explored, 

relatively less attention has been given to another approach which is based on the LSER 

parameters of the polymers and the analytes.  Although both of these approaches of polymer 

selection have independently shown to select the efficient subset of polymers, however the 

efficiency of the LSER parameters based approach has not yet been benchmarked with the 

conventional sensor array response approach. And this is the motivation of our work. In this 

paper we present a comparative analysis of these two approaches using the principal component 

analysis in combination with raw as well as standardized data, as a common method of polymer 

selection utilizing two SAW chemical sensor array response datasets available from the 

published literature. The study shows that the optimum sets of polymers are obtained with the 

raw noise-free SAR data but not with either the raw noisy data or the standardized (both noise-

free/noisy) data. The same optimum sets are also obtained by the raw LSER parameters based 

approach which can be used as it is difficult to generate completely noise-free SAR data. The 
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