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A stochastic and integrated model of maintenance
scheduling, production control and x - s2 control chart
design in deteriorating manufacturing systems

Seyed Mohammad Hadian!, Hadi Talebi Ghadikolaei®
!Department of Industrial Engineering, Faculty of Engineering, University of
Kurdistan, Sanandaj, Iran
2Department of Master's degree in mathematics, operations research, Science
and Technology University of Mazandaran, Behshahr, Iran

Abstract

In this paper, a mathematical model is presented to integrate the
decisions of maintenance scheduling, quality control and production
control in deteriorating production systems. The simultaneous
consideration of these three aspects improves the efficiency of the
production. In this study, the probability of the state transition follows a
general distribution. X — S2 control chart is applied to monitor the mean
and the variance of the process. Preventive maintenance and corrective
maintenance as perfect maintenance actions and minimal maintenance
as imperfect maintenance action are applied to maintain the process in a
proper condition. The objective of the integrated model is to plan the
maintenance actions, determine the optimal values of the control chart
parameters and optimize the production level to minimize the expected
total cost of the process per time unit. To evaluate the performance of
this model, a numerical study is solved and a sensitivity analysis is
performed on some important parameters of the model.

Keywords: deteriorating production system, Preventive maintenance,
production control, quality control.



9th International Conference on
Industrial Engineering, Productivity and Quality

AN 0[@

(((((((((((((((

| === || -om. [[Sponsored and indexed vy

A Heuristic Fuzzy MADM Method as SFVIKOR
With New Asymmetrical Fuzzy Scales: Shakila (2022)
& Sheida (2022) and problem solving of Business
Performance Excellence Assessment according to
EFQM Model

Saint Francis (Seyed Farid) Sadrizadeh
E-Lily Adrianne Sahar CEO in Armenia; Imperial College London
Researcher; PhD in Business Analytics, Post-doctoral in Socio-Economic
System

Abstract

Indeed FVIKOR (2011) has presented by Serfim Opricovic (2011) as
fuzzy MCDM method preferably. In my post-doctoral dissertation has
been expressing two new modern fuzzy scales as called Shakila (2022)
& Sheida (2022) well. In this study | am going to introduce new heuristic
innovative FVIKOR as SFVIKOR (2022) overall and | will solve a
problem application with name Business Performance Excellence
Assessment according to EFQM Model individually. Furthermore
mathematical equations of all FVIKORs (contain SFVIKOR) method
are the same of Opricovic (2011) method except IFVIKOR, and are
defined all the variables under uncertainy as TFNs in fuzzy solution
space inaccurately. This paper scope is about SFVIKOR (2022) that
both of them, criteria and alternatives evaluation implement by fresh
asymmetrical fuzzy scale Shakila (2022) and Sheida (2022) more
closely.

Key words: SFVIKOR (Sadrizadeh post-doctoral Dissertation, 2022),
Business Analytics (Sadrizadeh PhD Thesis, 2021), Multi Criteria Fuzzy
Decision Making Management Model (Opricovic, 2011),
Entrepreneurship Assessment Model (Arabion et al., 2010; Sadrizadeh
et al., 2017; Sadrizadeh et al., 2018), Procurement & Purchase
Management (Bag, 2016, Sadrizadeh MSc. Thesis, 2018), Suppliers
Evaluation Problem (Abginechi & Zan Jirani Farahani, 2016; Hakimi
Asl & Ghaderi, 2016), Business Performance Excellence Evaluation (S.
Aydin & Khahraman, 2012).
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Modeling overall equipment effectiveness as a key
performance indicator using deep learning

Nader Asadi'' Mehrdad Kazerooni?*
K.N. Toosi University of Technology, Tehran, Iran.

Abstract

Key performance indicators (KPI) are essential monitoring measures
that can indicate the performance of an organization in various sectors.
To ensure progress toward organizational goals and to enhance
productivity in different areas of an organization, accurate prediction of
these indicators is mandatory. In operational processes, overall
equipment effectiveness (OEE) is an essential monitoring indicator that
can determine the effectiveness of machines. Thus, this study utilized a
new set of features including planned downtime, unplanned downtime,
total quantity produced, and total quantity defective for accurate OEE
prediction, and for this purpose, the deep neural network (DNN) method
and the long short-term memory (LSTM) method were employed. The
models were trained based on k-fold cross-validation technique and
optimal hyperparameters were selected for these methods. The models
were evaluated and compared based on root mean square error (RMSE),
mean absolute error (MAE), and coefficient of determination (R2)
metrics. The results show that the LSTM method outperformed the DNN
method for OEE prediction. The RMSE, MAE, and R? metrics of the
LSTM method are 1.436, 2.477, and 0.954, respectively, showing the
robustness of the model for OEE prediction.

Keywords: Key performance indicators, Overall equipment
effectiveness, Deep learning, Long short-term memory.
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Investigating the Autocorrelation in Surgical Data
with Ordinal Outcomes

Ramezan Khosravi'*, Hadi Gholinezhad?
!Department of Chemical Engineering, University of Gonabad, Gonabad, Iran
2Department of Chemical Engineering, University of Gonabad, Gonabad, Iran

Abstract

Performance monitoring of care providers is naturally of great
importance. As in production environment, by use of well-defined
quality characteristics, we can detect any deviation from the desired
performance, which can be helpful in avoiding unintended
consequences as well as in providing valuable information for quality
improvement of the care delivery system. However, unlike the
manufacturing processes in which materials are relatively
homogeneous, there is a considerable heterogeneity in the
characteristics of patients. To have a fair judgment about the
performance, the heterogeneity of patients has to be considered. Risk-
adjusted control charts account for this heterogeneity. These widely used
control charts have been developed on the assumption of independent
observations. However, some empirical evidence suggests that the data
related to some of the surgeons have some type of dependence. In this
paper, we investigated this for surgical data when they have multinomial
ordinal outcomes. The results showed that the autocorrelation is
significant.

Keywords: Healthcare, Risk-Adjusted Control Charts, Parsonnet Score,
Ordinal Logistic Regression, Proportional odds, Autocorrelation.
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A Survey on the Coefficient of Variation and
Multivariate one:Recent Developments and
Extensions

Seyed Sina Jalali
Faculty of Industrial Engineering, Azad University, South Tehran Branch

Abstract

Element of quality with a certain numbers of uses in applicable statistics
Is coefficient of variation (CV).One of the vital concepts of operation
control in terms of statistic is that an operation with normal distribution
can not be said to be in control unless it has a continuous mean (1) and
variance (¢?). It means that a change in the p and/or the standard
deviation (o) renders the operation out of control. Methods related to
control charts:however, have newly been expanded to different sections
where 1 and o might not be persistent entire of the time, nevertheless
the operation is in control.In this instance, the utilization of the CV is
obviously to be investigated. Universally, it is commonly utilized to
contrast data groups of various units or means that are widely different.
Besides, the CV has many implementations in the business. In addition
to the CV,multivariate coefficient of variation (MCV) can be utilized to
conveniently compare multiple populations based on more than one
property, as they allow relative dispersion to be summarized in a single
index. Contrasting the marginal CVs can conduct to conflict in the
multivariate environment, that is, when the collation of corresponding
variability is relied on some features. Therefore in numerous articles and
implementations, the use of MCV abstracting the corresponding
dispersion in one sole index has being recommended so far.In this
paper,a detailed review on CV and multivariate one has been considered
in order to lead quality practitioners to novel relevant researches in these
scopes.

Keywords: CV, MCV,CV quality chart,MCV quality chart,quality
control charts performance indices.
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An improved VSSI Multivariate Coefficient of
Variation Chart

Seyed Sina Jalali
Faculty of Industrial Engineering, Azad University, South Tehran Branch

Abstract

In this paper,an improved version of variable sample size and sampling
interval multivariate coefficient of variation chart utilizing three
sampling intervals and two sample sizes ,named the improved VSSI
MCV chart,is suggested to conquer the weak point of the VSSI MCV
control chart(varied between 2 sampling intervals and 2 sample sizes)
and monitor multivariate coefficient of variation (MCV) in detecting
small and moderate MCV shifts.The suggested chart is prepared
utilizing the markov chain approach and it is contrasted with the existing
VSSI MCV chart using the average time to signal (ATS),standard
deviation of the time to signal (SDTS) and expected average time to
signal (EATS) criteria.The performance contrast illustrates that the
proposed improved MCV chart,outperform the existing VSSI MCV
chart ,in terms of the ATS and EATS criteria.By letting the sample size
and sampling interval to be more differed in the VSSI MCV
chart,process engineers will have better control in process monitoring
and concurrently can detect an out-of-control signal faster.

Keywords: Quality Control,Multivariate Coefficient of
Variation(MCV),Adaptive ~ Control  charts,Average  Time to
Signal(ATS),Expected Average Time to Signal(EATS),Markov Chain.
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Maintenance human resources quality development in
Parskhodro company

Mahsa Faraj Zadeh!, Mansour Ghorbani?
1Senior expert of statistical analysis in Pars khodro car manufacturing
company
?Head of comprehensive maintenance planning department in Pars khodro
car manufacturing company

Abstract

Ranking, skill upgrading and succession mechanism, has been the
subject of discussion and study in industrial and growing companies in
maintenance since many years ago and over the years, various methods
have been studied and implemented for leveling people from a skill
perspective. In the former system of Pars Khodro Company, the ILU
instructions were used for tracking the progress of individual skills
which did not allow specific skill level allocation to individuals and only
divided the individual level into I, L, and U. While in the new
mechanism, skill levels are divided into 4 levels G1, G2, G3 and G4,
and each person to reach a higher level must first obtain a lower level
ILU and receive a passing score in the final test.This mechanism is
defined in such a way that leveled maintenance technicians based on
seven skills (electric, mechanic, hydraulic, pneumatic, automation,
fixture, robot) and their knowledge and information in assigned job
positions after obtaining the necessary points/concessions .Whenever
technicians reached the highest skill grade (U level in G4 rank) they are
recognized as a skilled person with special skills.In the achieved
experience in Pars Khodro about the implementation of the above
instructions, which have been prepared by adapting to Nissan and
Renault standards, the obtained results show that the process of skill
development and succession and also the codified planning of personnel
improvement has been systematized in order to achieve the defined
goals and acquire the required skills related to job description and the
needs of the organization.

Keywords:Ranking, Skills Development, Succession , Skills Levels,
Maintenance.
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