
Author’s Accepted Manuscript

Application of Soft Computing Techniques to
Multiphase Flow Measurement: A Review

Yong Yan, Lijuan Wang, Tao Wang, Xue Wang,
Yonghui Hu, Quansheng Duan

PII: S0955-5986(17)30465-X
DOI: https://doi.org/10.1016/j.flowmeasinst.2018.02.017
Reference: JFMI1418

To appear in: Flow Measurement and Instrumentation

Received date: 20 November 2017
Revised date: 9 February 2018
Accepted date: 11 February 2018

Cite this article as: Yong Yan, Lijuan Wang, Tao Wang, Xue Wang, Yonghui
Hu and Quansheng Duan, Application of Soft Computing Techniques to
Multiphase Flow Measurement: A Review, Flow Measurement and
Instrumentation, https://doi.org/10.1016/j.flowmeasinst.2018.02.017

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/flowmeasinst

http://www.elsevier.com/locate/flowmeasinst
https://doi.org/10.1016/j.flowmeasinst.2018.02.017
https://doi.org/10.1016/j.flowmeasinst.2018.02.017


1 

 

Application of Soft Computing Techniques to Multiphase Flow Measurement: A Review 

 

Yong Yan
1,2*

, Lijuan Wang
2
, Tao Wang

3
, Xue Wang

4
, Yonghui Hu

1
, Quansheng Duan

1
 

 

1
School of Control and Computer Engineering, North China Electric Power University, Beijing 102206, China 

2
School of Engineering and Digital Arts, University of Kent, Canterbury, Kent CT2 7NT, U.K. 

3
KROHNE Ltd., 34-38 Rutherford Drive, Wellingborough NN8 6AE, U.K. 

4
School of Mathematics, Statistics and Actuarial Science, University of Kent, Canterbury, Kent CT2 7NF, U.K. 

*Corresponding author: y.yan@kent.ac.uk 

 

Abstract:  

After extensive research and development over the past three decades, a range of techniques 

have been proposed and developed for online continuous measurement of multiphase flow. In 

recent years, with the rapid development of computer hardware and machine learning, soft 

computing techniques have been applied in many engineering disciplines, including indirect 

measurement of multiphase flow. This paper presents a comprehensive review of the soft 

computing techniques for multiphase flow metering with a particular focus on the 

measurement of individual phase flowrates and phase fractions. The paper describes the 

sensors used and the working principle, modelling and example applications of various soft 

computing techniques in addition to their merits and limitations. Trends and future 

developments of soft computing techniques in the field of multiphase flow measurement are 

also discussed. 

 

Keywords: Multiphase flow measurement; Soft computing; Machine learning; 

Computational intelligence; Sensor fusion; Data-driven model 

 

Nomenclature 

a                     Bias 

b                      Bias 

C                     User-specified parameter 

Cb               Concentration of biomass 

Cc                 Concentration of coal 

Cj                  The centre vector for the j
th

 hidden node 

d                   A constant 

f(x)                   Transfer function 

Hi                     The i
th

 hidden neuron 

L                    Number of hidden nodes 

m                   Number of input variables 

n                     Number of training samples 

O               Node in the adaptive neuro-fuzzy inference system 

qm                Mass flow rate of the mixture 
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