Accepted Manuscript o
thermachimica acta_
Title: Predicting kinetic triplets using a 1d convolutional

neural network

Author: Dongyang Kuang Bang Xu

PII: S0040-6031(18)30432-5

DOI: https://doi.org/doi:10.1016/j.tca.2018.08.024
Reference: TCA 78083

To appear in: Thermochimica Acta

Received date: 27-6-2018

Revised date: 24-8-2018

Accepted date: 31-8-2018

Please cite this article as: Dongyang Kuang, Bang Xu, Predicting kinetic triplets
using a 1d convolutional neural network, </[CDATA[Thermochimica Acta]]> (2018),
https://doi.org/10.1016/j.tca.2018.08.024

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/doi:10.1016/j.tca.2018.08.024
https://doi.org/10.1016/j.tca.2018.08.024

Predicting kinetic triplets using a 1d convolutional
neural network

Dongyang Kuang
Department of mathematics and Statistics, University of Ottawa, CA

Bang Xu*

Department of Chemical Engineering € Petroleum Engineering, University of Wyoming,
USA

Abstract

In the past few years, methods of deep learning approaches such as convo-
lutional neural networks have demonstrated their great power in tasks that
are usually difficult, inefficient or expensive if conducted by human labor.
Though these tools are very successful in the field of computer vision and are
spreading soon in other fields, few papers have reported their uses in thermal
analysis. This paper constructs a novel 1-dimensional convolutional neural
network that is generally applicable for predicting kinetic parameters during
pyrolysis. The proposed network makes efficient predictions of parameters in
a unified pass instead of dealing with them separately. When compared with
some classical methods including the commonly used Kissinger - Akahira -
Sunose(KAS) method, Flynn-Wall-Ozawa(FWO) method and a multi-linear
perceptron type artificial neural network, it demonstrates promising perfor-
mance with high prediction accuracy and strong robustness to input noises.
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