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' thermal transients
¥ temperature cycling (oscillation)
¥ discontinuous step functio
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¥ Signal processing
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" baseline manipulation
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Abstract

Detecting the Methane and determination of it’s concentration is a key
problem in many industries and applications. Different methods used for
detecting Methane and one of this methods that used widely in industry is
optical method. Due to limitation in providing of infrared detectors for
manufactoring optical gas sensors, we decide to use semiconductor sensor
arrays as alternative method. One of the main obstacles on mass
production of semiconductor sensor arrays ,specially in detecting
Methane and determining it’s concentration, is the calibration of the
sensors. Calibration is a expensive and complex process for sensor arrays
and instruments that using for such a exact process, should be traced to
“National Standards”. In this thesis, we design and build a configuration
that can traced to national standards. Then for detecting methane and
subtle estimation of it’s concentration @ method has been used that called
“Calibration Transfer”. We build and used two new methods for
calibration transfer that includes polynomial regression and direct
standardization modification. Then a comparison has been done between
current methods and proposed methods and results showed that new
proposed methods has the least error in unknown concentration

estimation for detecting the methane’s concentration.

Keywords: Calibration, Sensor Arrays, Metal Oxide gas sensors,
Calibration Transfer, Regression, Linear Regression, Polynomial

Regression



s/ L’C}‘."}%u
Shahrood University of Technology

Faculty of Physics and Nuclear Engineering

M.Sc. Thesis in Nano Physics

Investigating the calibration process of gas analyzing

systems for sensing the Methane

By: Mohammad Ahmady

Supervisor:
Dr.Hamid Haratizadeh

July 2018



