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A Preliminary Study on Factors Affecting Team
Communication Performance in Safety-Critical Systems

Shelly Salim, @4 Y, &%t
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Background: Industrial facilities whose accidents can cause catastrophic damage to
the people and environment are called safety-critical systems. These systems, such as
aviation, railway, and nuclear power plants, although inherently dangerous, are
essential to support our life. A range of safety prevention measures have been applied
extensively to those systems; however, critical accidents have been still ocurring. The
Fukushima Daiichi nuclear accident in 2011 called for even stricter safety requirements
are related to human-system interface design, team and organization factors, training
systems design, and so on. Safety strategies for human operators are supported
through several ways, including information aiding, information displays, team
communication, and so on. Of those, human performance in relation to team
organization and communication has recently gained a lot of attention in safety-critical
systems. In particular, it has been reported that it is important to identify and
organize a range of factors influencing the performance of team communication in
emergency situations.

Methods: We selected the nuclear power plant as our application domain. Research
papers on team emergency communications were collected and analyzed following the
PRISMA method for literature study. We also conducted text mining on the same data
set. Following the PRISMA method, the main research works were identified and the
factors affecting team communications were extracted. Those factors were combined
with the results from data mining and re-arranged to form an initial version of a
team communication model.

Results: We developed an initial version of the team communication model for
nuclear power plant emergencies based on a literature study. The model contains
influencing factors that can be referred to while performing human reliability analysis.
The research method in this study can also be applied to other domains.

Conclusion: Reliable team communication during emergencies is relatively overlooked
as a safety measure. The proposed team communication model can be applied to
support retrospective and prospective safety analysis of safety-critical systems.

7|9/ E: Safety-critical systems, team communication, communication model
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Improve Classification Performance Utilizing Proper Metrics and Augmentation Methods
Dawei Luo, HiE <, @&, #Eol(HSHt)

Counting Abalone with High-Precision Using Yolov3 and Deep SORT
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Improve Classification Performance Utilizing Proper Metrics
and Augmentation Methods

Dawei Luo, HiEF, S5, WEH
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Segmenting lung nodules in medical images and classifying them into benign and
mallﬂnant categories are vital to the diagnosis and treatment of cancerous patients.
Much research effort has been devoted to building state-of-art models which process
the input images and output the final result. So how to choose the proper metrics to
compare the performance of different models is quite challenging. In the pulmonary
nodule classification process, the number of negative samples is much higher than
that of positive ones, leading to imbalanced datasets, which impose a negative effect
on classifiers, making it trickier for metrics to assess the performance of different
classifiers. This paper analyzed the most common-used metrics (e.g., Geometric Mean,
F score, Matthew Correlation Coefficients, Area Under ROC Curve) in the context of
lung nodule detection and assessed their characteristics, finding weaknesses in these
metrics. After that, some modified metrics were proposed according to the analyses
above. At last, we used these modified metrics to assess different augmentation
methods for nodule classification tasks. Both the result of the theoretical analyses and
that of the above experiments proved that modified metrics can make a better
assessment of different augmentation methods.

7|®|E: Metrics, Augmentation, Pulmonary nodule, F score, MCC, AROC
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Counting Abalone with High-Precision using Yolov3 and
Deep SORT

KIBET DUNCAN, 8 3=
=~ als i)
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In this research work, we explore an approach of using You only look once version
three YOLOV3-Tensorflow for abalone detection and the Deep SORT (Simple Online
Real-time Tracking) for tracking abalone in conveyor belt systems. Conveyor belt
system works in correlation to cameras used for detecting abalone. Considering
computational effectiveness and improved detection algorithms, we show that our
proposal outperformed other previously proposed methods. Some of the previously
used methods, had low effectiveness and accuracy with wrong counting rate because
some of the abalone tends to entangle resulting to being counted as one. This is
crucial in conducting detection and tracking research to gain for more modern
solutions to accomplish a higher number of automations, non-invasive, and low cost
for small- and large-scale fishing industries. We believe this paper's proposal
recognizes development and improvement in counting analysis tool to be used for the
automation in fishing industries. This will enable enhancement in agility and

generating more income without loss of money because of inaccuracy.

7|9 E: Yolov3, Deep Sort, Counting Abalone
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Reliability demonstration tests (RDTs) have been widely adopted to verify the reliability
requirements of manufacturing products. However, there is a lack of study
regarding RDT plans in the case of a stochastic process model considering stress
acceleration. In this study, we propose a reliability demonstration test plan based
on the accelerated random-effects Wiener process model. First, we present a
motivating
example to describe this study, and introduce the random-effects Wiener
process model for the accelerated degradation data. Second, a reliability demonstration
test plan is proposed to determine whether the product can meet the reliability
requirement. The numerical study, sensitivity analysis, and OC-curve are presented
to evaluate the proposedmethod. Finally, we illustrated the proposed method using

the vehicle ECU (Electronic Control Unit) IC chip ADT data.

7|®|E: Accelerated Degradation Test,Wiener process, Reliability Demonstration Test
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A Bayesian regression model for predicting cutting load
in numerical control machining

Ruhul Amin Mohammad, HiE 4

Herjeta

AL 2%

Predicting and optimizing the characteristics of machining is essential to prolong
machine life and reduce material waste. However, the dynamic nature of the problem
makes this challenging. With the advent of artificial intelligence, we can now model
this problem using the data we collect about the cutting conditions. In this paper, we
propose a cutting load prediction model that is based on NC data that we have
collected. The proposed regression model is Bayesian and provides an accompanying
uncertainty level for every prediction it makes. This is important because errors and
discrepancies in experimental measurements that generated the data are inevitable,
and these ought to be modelled. The model yielded an RMSE of 0.0174 and a
coefficient of determination, R"2, of 0.9329 on an independent dataset. These results
indicate that the regression model is both reliable and accurate.

7|9/ E: NC machining, NC data, cutting conditions, Bayesian regression
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Mobility management of user equipment (UE) in mobile communication networks is
an important research topic. Among them, many studies have been conducted on the
location registration methods of reporting location information that changes due to
the movement of the UE. This is because location information is essential to connect
an incoming call to the UE.

Due to its excellent performance and convenience of implementation, most mobile
networks adopt zone-based registration. However, even though the mobile
communication recommendation states that multiple zones can be stored for this
zone-based registration, the actual mobile communication networks implement
zone-based registration only with one zone. Studies on zone-based registration with
more than one zones have also been partially conducted, but most of them deal with
cases with two areas.

In this study, we consider an zone-based registration with three zones focusing cases
where the zone shape is hexagonal. Unlike the existing zone-based registration with
square zones, we find a way to minimize the total cost, which is the sum of the
location registration and paging costs, and analyze the performance using a simple
but accurate mathematical analysis model. Ultimately, the optimal operation plan for
zone-based registration is presented by comparing the research results on zone-based
registration with the existing square zones with the hexagonal zones covered in this
study.

The results of this study and subsequent studies are expected to be useful in
maximizing the efficiency of radio channels, which are limited resources.
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Unexpected facility failures of heavy industry derive large cost so that it is important
to prevent it beforehand by estimating machine health status, predicting remaining
useful life (RUL),and determining proper time schedule of facility for inspection and
replacement. Accordingly, active researches have been proceeding recently, such as
prognostics and health management (PHM), condition based maintenance (CBM)
method for failure prediction, and so on. The PHM and CBM are technologies that
collect operating and environment data related to the failure/lifetime of the equipment
and predict failure in advance before failure. In accordance with this purpose, this
study proposes a method to predict remaining useful life by collected operating and
environment data. The methodology proposed in this study includes signal processing
techniques to remove noise signal from sensor data, and clustering, support vector
machine, and deep learning, which are used to calculate and predicting reduction rate

according to usage environment.

7|®|E: clustering, remaining useful life, prognostics and health management
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