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A Machine Learning Approach for Classification of COPD Patients
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ABSTRACT

In recent years, there are an increase in the mortality rate due to Chronic obstructive pulmonary
disease (COPD) patients and it is estimated that it will increase in the coming years. Traditional methods
take a long time to identify these diseases because a lot of clinical tests has to be performed for getting
the confirmation, however with the advent of intelligent techniques as well as looking at the potential of
the powerful techniques for predicting other critical diseases, it is believed that it would help to detect
the chronic diseases at an early stage in a precise manner. In this paper, an attempt has been made to
detect COPD patients and at the same time, it could distinguish the stages such as the early stage of
chronic obstructive pulmonary disease patients (ESCP) and the Advanced stage of COPD patients (ASCP).
We have used the one method that is Feature. The features selected using the two methods one is feature
reduction without doctor recommendation (FRWDR) and the other one is doctor recommendation called
features reduction with doctor recommendation (FRDR). After selecting two groups of features, we have
used different machine learning algorithms to compare the performance of the algorithms as well as the
importance of the features. It was found that the features selected using the FRWDR method could able
to provide accuracy of 96%, whereas the features selected with doctor recommendation name FRDR could

able to provide accuracy of 90%.

Key words
Machine Learning, Chronic Obstructive Pulmonary Disease (COPD), Classification, Features Selection

| . Introduction

The percentage of the affected people with Chronic
Obstructive Pulmonary disease is increasing compared
to the past year, and it is expected that it will
increase at a higher rate because the growth rate of
our population is increasing day by day. The death
from Chronic Obstructive Pulmonary Disease (COPD)
is increasing if we do not take urgent action to
reduce it then it will become the third leading cause
of death in the world by 2030 [1]. 3 million people
were died because of COPD in 2012, and this number
is equivalent to 6% of the total death in that year [2].

According to the world economic Forum (WEF) in
2030, the cost associated with chronic diseases could
reach 47 trillion globally. Diagnosis of exacerbation of
chronic obstructive pulmonary disease (COPD) is
considered to be a big challenge and the most
difficult part of the medical field. In this paper, we
have proposed a method that can distinguish the early

144

stage of COPD(ESCP) and the advanced stage of
COPD patients (ASCP). There is no cure only therapy
can slow its infection, reduced its complexity, and
improve quality of life [3], and avoid exacerbation.
This minor contribution seeks to predict exacerbation.
Ordinarily, the exacerbation is defined as a damaged
lung function, acute event, or abrupt worsening of
COPD symptoms likely to cause death [4].

The data collected from the Inje University Paik
Hospital. Total of 2900 patients which includes
early-stage patients as well as advanced-stage patients.
The COPD data sets are divided into early-stage
COPD patients (ESCP) and Advanced Stage COPD
Patients (ASCP).

The paper structure is arranged as follows: Section
IT describes the related work. Section III presents the
methodology used for this research work. Section IV
describes the result and discussion of the present
work. Section V presents the conclusion and future
work.



II. Related works

Several researchers in the past attempted and tried
to use different machine learning algorithms for
analysing the condition of COPD patients, and they
used different feature selection methods to point to the
utmost important features. Some related works are
mentioned below.

Siddhi and Chintan used SVM (Support Vector
Machine) and KNN (K-Nearest Neighbour) for
classification. The perfect kernel choice is not yet
completely solved the issue. They observed that using
different kernels but the linear kernel in SVM good
for classification problems in the medical field. They
have found accuracy 96.97% with SVM and KNN
accuracy 92.30% [5] and also find here in the medical
field SVM is good for classification problems [6]
SVM works well the classification by creating a
multidimensional hyperplane that optimally split the
data into two different categories. These models are
similar to neural networks. The sigmoid kernel
function used by the SVM model is a neural network
with a two-layer perceptron [7].

In Chronic Obstructive Pulmonary disease, Random
Forest classifier performs well for classification
problems. They observe that in the medical field
better perform, and they have got 97.7% accuracy
with random forest classifier [8].

Jin and Zhang found Linear discriminant analysis
(LDA) showed the best precision of 62% concerning
another classifier [9]. LDA is used because of its
simplicity and it is a good classification method for
labelled data [10].

. METHODOLOGY

In this paper, we have collected data from Inje
University Paik Hospital, Busan, S. Korea. This data
includes two groups, one belongs to (ESCP) and the
other is (ASCP). Early Stage of chronic obstructive
pulmonary disease (ESCP) patients belong to one
class, and Advanced Stage of obstructive pulmonary
disease (ASCP) patients belong to the second class.
Due to the imbalanced dataset, we need to balance
the numbers of classes, for this purpose we used
(SMOTE) algorithm for the over-sampling technique
for balanced the training dataset.

IV. RESULTS AND DISCUSSION

Python programming language is wused for the
development of the code. The ratio of train data to
test data is 80:20. The features from two groups fed
into different classifiers such as RF, SVM, Decision
Tree, Gradient Boost, k-NN, XGBoost, LDA. The
performance metrics consists of Accuracy, precision,
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recall, has been compared using different classifiers
with two feature sets such as FRWDR feature set as
well as FRDR feature set and the results are shown
in Figure 1,2, and 3. In this paper we have found
that SVM performed well on both the feature sets.
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Figure 1. Accuracy of different classifiers with
FRWDR and FRDR feature sets
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Figure 2. Precision of different classifiers with
FRWDR and FRDR feature sets
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Figure 3. Recall of different classifiers with FRWDR
and FRDR feature sets
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V.CONCLUSION AND FUTURE WORK

This paper explores different machine learning
classifiers with different feature sets for comparing the
performance. The result shows that SVM classifier
with FRWDR provided accuracy of 96% and SVM
classifier with doctor recommended feature sets
provided accuracy of 90%. From the result it is
recommended that this model could be tested in real
time to know the effectiveness.
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ABSTRACT

In this paper, we propose a ride-and-pass detection application using Bluetooth beacons to prevent accidents
such as in-vehicle neglect and disappearance during the use of school vehicles by students who are socially
problematic. By providing the application for getting in and out of the car, the safety accident of students is
prevented in advance, and the anxiety of parents and teachers is also lowered, reducing the burden of childcare,
which is an important part of life.
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Image Restoration Algorithm based on Mask Matching in AWGN
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ABSTRACT

In modern society, various digital communication equipments are being used due to the influence of the 4th
industrial revolution, and accordingly, interest in removing noise generated in the data transmission process is
increasing. In this paper, we propose a filtering algorithm to remove the AWGN generated in the digital image
transmission process. The proposed algorithm removes noise by using pixel pattern comparison based on mask
matching to preserve information such as the boundary of the image, and outputs pixel values with similar patterns
by comparing the input pixel value and the pattern of surrounding pixels. Used for To evaluate the proposed
algorithm, we simulated with existing AWGN removal algorithms, and analyzed using enlarged image and PSNR
comparison. The proposed algorithm has superior AWGN removal performance compared to the existing method
and is effective in preserving image information such as edge components.
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Image processing, Mask matching, AWGN, Image restoration
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Fig. 1 Test image (a) Girl image (b) Noised
Girl image (0 =25) (c) Peppers image
(d) Noised Peppers image (o = 25)
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(@) (b)

(©) (d)

Fig. 2 Simulation result (Girl)
(a) Average filter (b) A-trimmed mean filter
(c) Spatial weight filter (d) Proposed algorithm
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Fig. 3 Simulation result (Peppers)
(a) Average filter (b) A-trimmed mean filter
(c) Spatial weight filter (d) Proposed algorithm
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ABSTRACT

A growing number of people are suffering from the "corona blue" phenomenon, in which Corona 19 is
complaining of mental depression or lethargy due to prolonged periods. To heal these 'corona blue' patients, this
paper provides a nature-friendly environment by implementing 'healing agriculture' as "VR'. It can give users a
sense of stability and accomplishment, and help relieve stress and heal their own farms and livestock indoors in
line with the trend of "Ontact society." In the case of ordinary users, virtual space became a resting place and a
project was carried out to indirectly experience weekend farms and was discussed in this paper
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ABSTRACT

In this paper, we focused on the application scenario of the learning machine for identification and classification
of fashion clothing. In the paper, we proposed a convolutional neural network optimization method based on
dynamic decay learning rate and improved model structure to achieve fast and accurate classification of fashion
clothing images.
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identification, classification, fashion clothing, convolution neural network optimization
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Algorithm: Optlmlzed Dynamic Leraning Rate

Require: Initial learning rate ap, and the total iteratons
global_step
Require: Initialize parameter, decay rate p, hyper-parameter d,

1: Initialize accumulation variables E|g’, = E|Ado-o

2: For =1, 2, ..., global step do
3: Accumulate Gradient: Elg®, = pE|g%.+(1-p)g’
4: Computer Update: Aa = RMS|Ad|..,/RMS|g|, - g
5: Accumulate update: E| Aa 2, = pE| Aa % +(1-p) Aa ?
6: Computer learning rate:
7: Learning rate update: a.1 = a+ Aa
8: End For
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ABSTRACT

In this paper, we proposed a hybrid DE based on an ecological model algorithm called SparkHDE-EM, where
we introduced a Spark-based island model to implement parallelization of different DE transformations and
maintain a balance between resources by utilizing the Monod model. It contains three DE variants: jDE, JADE and

CUDE.

71912

hybrid DE, ecological model, SparkHDE-EM, Spark-based island model, Monod model
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Algorithm 1 DE algonthm
Input:
NP, D, CR, F,and f
Output:
best is the best solution of the population

: Randomly initialize & F D-dimensional population X';

1
2: Evaluate the fitness of each individual:
3: While the criterion is not satisfied do
4 hest +— select the smallest fitness from population.
5 Randomly select three different indices iy, i, i3.
/* Mutation */
(&5 Generate a mutate vector 17 by mutation for target

individuals.

/¥ Crossover */

Generate a trial vector I by crossover operator.

/* Select ¥/

H: Choose the best individual from X and [7 based on
fitness.

9: End

10: Return best.

T

2) SparkCude

SparkCUDE+= SparkE 7|40 2 st= ®H
QUL 97t ¥ EEedz 24H0 A
AP 7kAS =y AsEiyct 3 EZZ2A|= J
fo] Upe} gLk &o] ul ge Mg Uehjn o
AL A Ao IS YEEUY. SRl
A& oto]ago)d Heke tERALCH SparkCUDE%
Lneize 45 FYAY] Slel n

iy DE (5
CUDE)E =UsisUt. CUDE= g5 FEAI717I
ol & s H w9 o A dMe AleTuyo
@ .
a8 1. 8 EEEA
Commensal  learning2 o1 Aol 2

Gaussian +E5 Foll dE U7l W4 F L CRY
A3 2ot 7iE =AWolo] tis DE / rand /
1, DE / best / 1 & DE / target-to-rand / 19] A 7}
Al A=fo] AL ATt Al 71X AFat & 71X] o7y
W NEZE A 7H] o Alg oz A9 Qi
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Algorithm 2 The SparkHDE-EM algorithm
Input:

NP, D, CR, F,and f, m: number of islands
Output:

b st

I: Randomly initialize m subpopulation pep.

2: Evaluate the objects in each island.

3:FEs=NPFP

4: Randomly assigned evolution algorithm (EA) to each
island.

5: While FEs < MaxFEs do

e Parallel execute EA on each island.
T: Evaluate the evolutionary capability of each EA.
& Assign resources to each island according to the

Monod model.

9 FEs=FEs+ NP
10: End

11: Return best value.
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ABSTRACT

As the market for life friendly ICT (Information and Communication Technologies) services has grown up, high
tech elevator with [oT (Internet of Things), a key area of the fourth industry, have become an indispensable part of
life. Existing elevators are composed of up and down buttons to conveniently climb up and down high rise
buildings, but there is a small inconvenience that everyone experiences depending on the characteristics of the
user's composition, types of use, frequency, etc. Existing elevators are automatically closed if there are no people
within the range of sensors, but they are inconvenient for the passengers with disabilities to carry luggage or to use.
In this paper, the smart button, a hardware firmware device that detects quickly in a wider range and reopen the
door, if anyone wants to board around when the elevator door is closed, is designed and implemented. This paper
will help ease the inconvenience caused by elevator users' access to elevator doors.
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ABSTRACT

In recent years, as interest in services increases, various researches are being conducted, and related companies,
including these, place importance on human body data handled between interfaces and humans. However, the
various parts obtained by extracting the human body data each contain only the value of one variable, and it is
difficult to analyze because the body type cannot be known. To solve this problem, in this study, variables of
various parts were reduced in one dimension through principal component analysis (PCA), and a model that can
know the body shape through clustering and prediction based on the one-dimensional reduced data was designed.
Through this, data can be analyzed effectively and it is expected to maximize service efficiency.
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ABSTRACT

The lane detection algorithm is largely based on Computer-Vision or Deep-Learning. Each of these two
approaches has its own advantages and disadvantages. In this paper, we propose an algorithm that combines the
deep-learning-based lane detection algorithm and the computer-vision algorithm by taking advantage of these two
algorithms. Through this, it was confirmed that the first DL-based lane detection among 10 frames operates at an
average of 50 fps in addition to an average of 6 fps.

e

Lane Detection, autonomous driving, deep learning, computer vision
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ABSTRACT

In our lives, the weather caused the problem of rescheduling by canceling and controlling existing meetings. As
such, the current weather has become largely prevalent in our lives. That's why people develop a habit of
checking the weather. It is the weather forecast that people check before going to work or going out. In seasons
with severe fluctuations, such as the rainy season in summer and snow in winter, you should check the
information of the Meteorological Administration and bring the necessary supplies. In this paper, we describe an
application that implements an alarm function that can wake up in time without the need to check each one
according to the weather conditions and can check the weather at the same time.
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ABSTRACT

This research aimed to analyze papers on suicide and to understand the top ranked words over the past
20 years. Articles were collected from KCI website and preprocessed. The revised data by preprocessing
were analyzed using a frequency analysis method. This research used big data and, through data mining,
was able to find comprehensive top ranked words. Using this research as a base, future researches on
suicide and suicide prevention can analyze suicide patterns in order to study more specific groups.

| . Introduction

According to data from Statistics Korea, the number of
suicides was to 26.6 per 1,000 persons in 2018[1]. The
number of people who died by suicide last year reached
13,670, 9.7 percent increase from 2017. The
age-standardized suicide rate (per 1,000 persons) in the
most recent year(2012 ~ 2017) of OECD countries in 36
countries is 11.5, and in Korea is 24.6. The rate of
suicidal thought in a year for adults over age of 20 in
Korea is 14.8%. In the case of people experiencing
depression, severe perceived stress, female, aged 65 years
or older, low education, and unmarried groups were found
to have higher rates of suicidal thought[2].

Since the 2000s, as suicide rates have increased,
suicide has emerged as a social problem. Governments
and academia have been continuously working to
prevent suicide. The suicide prevention policy
Korea presented 10 tasks in the 1st National Suicide
Prevention Master Plan(2004-2008)
strategy in 2004, and 12 additional projects were
announced and implemented in September 2005.

In addition, researches on suicide problems have
increased in various academic fields. Academic studies
related to suicide are on the rise, but it is difficult to

a

in

as a national

find a study that conducted an objective review of top
ranked words related to suicide. Therefore, this study
analyzed big data from suicide-related papers published
over the past 20 years. data mining was used to
understand the research of academic research related to
suicide by using the words of the collected Korean
Citation Index(KCI) journal articles.
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II'. Methods

Most core academic literature is published in KCI.
Since KCI covers most research papers, it was chosen
to query for "suicide" articles in the title of current
literature analysis. The purpose is to cover
substantial number of recently published literature on
suicide. The result yielded a large sample of 1,992
articles, from 8 domains and 325 different journals.
Such range of publication titles is a reflection of the
diversity associated with the thematic involving suicide
issues and a variety of domain, from health (497
articles) to art. The selected data is 1,680 excluding
the articles with unclear titles or duplicate. The date,
title, Korean abstract, and English abstract of the
paper were web crawled[3] by saving each page of
the selected articles as html and running it through a
Python program.

The collected data were saved and preprocessed. A
basic dictionary for extracting Korean words
selected. In this study, the Hangul morpheme dictionary
(NIADic) provided by the National Information Society
Agency  (https://www.nia.or.kr) for  morphological
analysis was used. And, only Korean nouns from
article sentences were extracted (using the SimplePos22
morphological analysis function provided in the KoNLP
library [4]) and stored for each article. General nouns
(e.g., suicide, research, effect, result, analysis, relation,
significance, and so on) were deleted if they were not
related to suicide topics, and only the remaining words
were stored for each article to be part of the final data
set.

a

was



Il. Results

Keywords are shown in the order of frequency in
Figure 1. ‘suicidal thought” was most frequent, by
coming 3,020 times, while ‘depression’ and ‘youth’
followed. Researches about suicides were to identify
the cause of suicidal thoughts and to prevent suicide,
so naturally, suicidal thought is the most frequently
used word.

7=|o-l
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S h ool ;t-r‘j\v LA™

Figure 1. Word cloud by top ranked words

The cause of death amongst youth was second most
frequent from year 2000 and after 2007 to present, suicide
was the highest cause of death amongst youths[5].

For elders who are over 65, elderly suicide rapidly
increased from late 1990’s in Korea and has the highest
elderly suicide rates amongst OECD countries[6] and
is catching the eyes of the society as it move to aging
society. Besides those two words, ‘college student’, ‘adult’,
‘female’, and ‘soldier’ were focused in other researches.

IV. Discussion

First, the base data that is needed for suicide research
has been accumulated. From 1997, Korea conducts
Korea National Health & Nutrition Examination
Survey, from 2005, as targeting youth, The Korea
Youth Risk Behavior Web-based Survey was started,
and as of 2010, Community Health Survey has been
started nation-wide to collect data regarding suicide.
Besides these three surveys, there has been other
methods of collecting data.

These data are mainly focused on youth and elderly.
Shown in the Keyword Frequency Analysis, words
that can be related to youth, such as student, middle
school student, high school student, and youth, are
most common while elderly is closely behind them.

V. Conclusions

This paper mainly focused on the keyword “suicide”
in the titles on the papers that were published in KCI
and used that as the main data for analysis. Using
topic from 2001 to 2019, total of 1680
research papers were found that was related to and

“suicide”,
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researched a topic related to “suicide”. Using this
research as a base, future researches on suicide and
suicide prevention can analyze
order to study more specific groups.

suicide patterns in
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ABSTRACT

In this paper, when designing a classifier using fuzzy membership functions, classifier a design method using
three types of membership functions is proposed to present an objective criterion for setting the shape of the fuzzy
membership function. After experimenting with two standard data sets provided by UCI machine learning
repository site using the proposed techniques, the results were compared and analyzed.

Fuzzy membership function, Classifier, Machine learning, UCI
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Figure 1. Fuzzy membership function #1
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A Deep Learning Approach for Classification of Distracted Driving
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ABSTRACT

Day by day, the number of motor vehicle traffic accidents is rising around the world. According to the United
States National Highway Traffic Safety Administration (NHTSA), the main cause of road fatalities and injuries is
distracted drivers. Driver distraction is a specific sort of driver interference on the roadway. In this case, a deep
learning-based system can detect and distinguish the source of distractions in real-time, to avoid traffic accidents
and make better transport safety. This paper attempts to develop the system using transfer learning and fine-tuning
methods with ResNet50 model architecture. Various pre-trained weights were used with fine-tuning to improve
accuracy. Finally, the results illustrate that transfer learning on ResNet with 160 frozen layers is the best model out
of three models getting 98% (490 out of 500) of accuracy on the test dataset images.

Key words
Distracted driver, deep convolutional neural networks, transfer learning, fine-tuning, pre-trained model

| . Introduction

According to a recent study by the United States
National Highway Traffic Safety Administration
(NHTSA), one of the main causes of road fatalities
and injuries is distracted drivers. Distracted driving is
dangerous, claiming 2,841 human lives in 2018 alone.
Among them: 1730 drivers, 605 passengers, 77
bicyclists, and 400 pedestrians on the US roads. These
risky distractions lead to a danger to car owners,
passengers as well as pedestrians, and pedal cyclists
[1]. Sadly, most road crashes occur due to human
error. Nowadays, some major companies like Intel are
working to develop an Advanced Driver-Assistant
System (ADAS) to tackle the issue by creating
systems to warn the driver when detection activities
are occurring. From this deep learning takes part in
ADAS computer vision techniques.

Many recent focus on the detection of
distracted  drivers data. Tabriz et al.
analyzed a percentage of eye closure (PERCLOS) to
detect driver drowsiness [2]. The and
duration of a driver’s eye state for a minor task are
used to make a total measurement of eyes off the
roadway. Cray et al. introduced a hidden Markov
model (HMM) based method to detect distracted
driving behaviors that achieved 90% accuracy [3].
Their technique needs to detect the driver’s face and

studies
via visual
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right arm. In 2017, Abouelnaga et al. provided a
dataset that is similar to the State Farm dataset [8]
and
approach using a weighted assembly of five Alex Net
and five Google Net models with hand, face, and skin
features [4]. The achieved a  better
classification accuracy of 94.29%, but it is a bit
complex for real-time detection. Baheti et al. tackled
this problem of complexity and decreased the number
of parameters remarkably and achieved an accuracy of
95.54% [5]. In 2019, Vlad et al focused on the
activation functions on the VGG-16 base architecture
and improved the test accuracy to 95.82% [6].
Basubeit et al. [7] proposed transfer learning
technique with 12 different compare
pre-trained deep convolutional neural networks and
achieved 96% accuracy result via the VGG16 model
on 200 unseen test images.

this research, ResNetS0 deep convolutional
network is used as learning framework
where it comes pre-trained on the ImageNet dataset.
Besides, three different fine-tuning strategies
applied to freeze some of its layers for comparing and
increasing the accuracy. The classification accuracy of
the second model of ResNet50 will be visualized
using confusion matrix that showed better accuracy
results among them with 490 correct predictions out
of 500 image test sets.

introduced a real-time distraction detection

system

a

models to

In
a transfer

were



II. DATASET DESCRIPTION

In this experiment, State Farm Distracted Driver
Detection is used which is a publically available
image dataset on Kaggle.com. In 2016, State Farm
started challenge to detect distracted drivers’
behaviors based on a provided dataset. It consists of
22,424 training and 79,727 testing color images that
showed drivers either captured in distracting activities
or driving safely [8]. There is a total of ten classes to
predict, CO: Safe driving, Cl: Texting using right
hand, C2: Talking on the phone using the right hand,
C3: Texting using left, C4: Talking on the phone
using the left hand, C5: Operating (Adjusting) the
radio, C6: Drinking, C7: Reaching behind, C8: Hair
and makeup, C9:  Talking to a passenger, in turn.

When it comes to training the model, 50 images
are taken in each class for testing (500 unseen
images), 80 percentage for training (17,544), and 20
percentage for validation (4,380) respectively among
22,424 total images.

a

Ill. DEEP LEARNING MODEL

Transfer learning is a deep learning technique that
stores the knowledge gained while solving one issue
and use it to a new but related problem. 3 models
based on ResNet50 model were used in this research.
They are originally trained on the ImageNet database
which can classify images into thousands of object
categories. Due to these advantages, ResNet50
architecture and pre-trained weights are used on top
layers of the model to train the State Farm dataset.
They have built-in 175 layers of ResNet50 and
GlobalAveragePooling2D() and Dense(10) as
classification layers, making depth to 177 .

In this paper, the freezing technique of fine-tuning
which is a way of utilizing or applying transfer
learning, is used to compare each model. Table 1
represents that model 1 is frozen till hidden layers,
while model_3 layers are all trainable. When it comes
to the remaining model 2, different approach is used.
Its 160 layers are frozen to achieve average trainable
parameters.

layers

IV. RESULTS AND DISCUSSION

In this section, we want to demonstrate the result
of the figures and a table for getting clear
comprehension of the comparison of all pre-trained
models used different techniques. Looking at figures 1
provides that re-trained models with only 10 epochs
represent a significant increase accuracy and
decrease in loss values. Especially, fine-tuned model
that have average trainable parameters, model 2, is
showing  better  performance early  epochs.

in
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Comparing all re-trained models, model 2 used
ResNet50 architecture, and pre-trained weights with
160 frozen layers yield the highest accuracy of
99.28% and the lowest loss of 2.5% rate on train set
respectively.

i sy A 1§ Lar

LT |

Figure 1. Training Accuracy and Loss

Furthermore, Table 1 illustrates predictions of 500
test samples and their accuracy. On the
testbed, model 2 predicted 490 images correctly and
only making 10 mistakes out of 500 test images,
scoring 98% as overall accuracy. Figure 2 shows
confusion matrix of model 2.

unseen

Table 1. List of frozen layers and Test accuracy

Test
Models Depth Frozen Layers Total params Trainable params Sample Correct  Accuracy
175
160

No Frozen

475
290
485

95%
98%
97%

model_1
model_2
model_3

20,450
5,540,874
23,55,082

177 23,608,202 500
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V. CONCLUSION

In this paper, it was found that pre-trained deep
learning models on the ImageNet dataset can be
fine-tuned to improve the accuracy to classify State
Farm distracted driver dataset. ResNet50 architecture
and its weights were used and applied three different
freezing techniques on the layers making them overall
three models. After re-training models with distracted
drivers image dataset, they are evaluated by predicting
500 unseen test sets. As a result, ResNet50 model 2

showed the best 98% accuracy. It is recommended
that this model could be wused in real-time
environments.

ACKNOWLEDGMENTS

This research was supported by the Ministry of
Trade, Industry, and Energy (MOTIE), KOREA,
through the Education Program for Creative and
Industrial Convergence (Grant Number N0000717).

REFERENCES

[1] US Department of Transportation - National Highway
Traffic Safety Administration: ‘Traffic safety facts’
April, 2020. [Internet} Available: : https://crashstats.nh
tsa.dot.gov/Api/Public/ViewPublication/812926.

[2] Tabrizi, P.R. and Zoroofi, R.A., 2009, September.
Drowsiness detection based on brightness and numeral
features of eye image. In 2009 Fifth International
Conference on Intelligent Information Hiding and
Multimedia Signal Processing (pp. 1310-1313). IEEE.

[3] Craye, C. and Karray, F., 2015. Driver distraction
detection and recognition using RGB-D sensor. arXiv
preprint arXiv:1502.00250.

[4] Abouelnaga, Y., Eraqi, HM. and Moustafa, M.N.,
2017. Real-time distracted driver posture classification.

186

arXiv preprint arXiv:1706.09498.

[5] Baheti, B., Gajre, S. and Talbar, S., 2018. Detection of
distracted driver using convolutional neural network.
In Proceedings of the IEEE Conference on Computer
Vision and Pattern Recognition Workshops (pp.
1032-1038).

[6] Tamas, V. and Maties, V., 2019. Real-Time Distracted
Drivers Detection Using Deep Learning. American
Journal of Artificial Intelligence, 3(1), pp.1-8.

[7] Basubeit, O.G., How, D.N.T., Hou, Y.C. and Sahari,
K.S.M., Distracted Driver Detection with Deep
Convolutional Neural Network.

[8] Kaggle: State Farm Distracted Driver Detection.
[Internet] Available at:
https://www kaggle.com/c/state-farm-distracted-driver-
detection/data.



Ultra-sensitive, Highly durable sensor for measuring contractility of
cardiac muscle cell
Yong Whan Choi”

Silla University
E-mail : ccs08745@silla.ac.kr

L of

22 k=9 Ao gigt §he2 FA57] Hol A A= 25-EE F4st= o2 FE <
o] ZigE ). Lejy Z=rF FAY, Bidol FAY, A0 A|Zto] Y& ez H2l= 59
o] o} AFNZ AL3r|o= EA7F At 0] A= PDMS (Poly-dimethylsiloxame)Q 2 =X
A= gy dEjo] 20 e AMAE AQrsith o] EX|ure gistalo g AdtE|o] AA{7}t /\ﬂi HH
oM E ROz AT 4 AYch o AL EREZ 269 1Y (> SR o]ako] 5
[e)

okl
El 2
O o o

5

-1 0 AN
GRS ACAREL oA Hoton orE AEE A & A U, WSl A% 2t 2o
Moz 579 Zuet vlase] 1 Py AFstaAct.

79 E=
|2, 2= AIM, oFF EAE

>
ry
X

.M B H4E Tl ZEH SGEZF dAHY ol H7]A
AsE Agsy] 9% 2ds HeES ARWY 2
Al vfgololA 91t =st DojRAY 1 Lo] g JEE 1 ZA9 &8 1% Yol

2ME YL o) g5t
g wEel A

] AR

o o
@ ol 97 Akl AXE egEog 5730l s
ch. MAL Au) ch2le] Jge wAfstel AAE 3
2] g 710 900] £ ACINTE (GF = 9

x 1006)5 Boith o] HAt A2jg 12 o] Pt20 o maupe

nmS ZAste] AAMScE Sof Cr 2 nm 9 Si0O2 2 e =3 naakc
nmZS ZAfsto] PDMS EA|ahe Habshe HASS

&gttt PDMS 2A|uty} AARES Zalxpol 2d

HAlZ ol gsto] ghetAlor RAED R 2629 A

B ol P ol Act.

. MAM Azt £

AAE el SHEv} ARl AR WA

2 =x31H oy nAIIAE o

EEES
S

B4

S4Y Wl AR Behan &

12 p FA9 A2 g BES NLdH IH
= Zi%ﬁ&l?‘r AEEH ] 27]= 2 2 Az
HH ol= 71E A9 ﬁﬂroﬂ oJjt A7)0tk o] % O" 1. HEY Fejo| =nHE MM MAEH
29 P S o83 £ S&st=d ol
o oA ZA"HE vtiaE 01%’3P¢1 FHE Ao Aztd AdAs ALEH7E 33 E s Axd T
I olF AT A HHASe Aol bt ez Yehdy ojn r]Ee] 2
22 A s AT = E] AAet B2 540 Yetded WHid =2
7] Sl st =3 717 S7VErE Ay WE =23 Skt Aot
gkl ghe =e Astn stzvt 29e F ]Z«l 2EHR] M= Wy dxet A w3
°H A2 Eilﬂ ZE wd ek st AAgig o 7 wlEstel yehdt O3 2 & By agze] 3

187



I 2020 Q1B & 28 Y3as

W7t A5 gHE dEts Ae B 5 9o
382 o yed 7] 2EFHQ AAMRG A
ME) o9 A A4 9 we Aol AHE 1Y)
g5 ag

a7 2 JfuEl S 223 Ml wd e X

= o
& #35} a2t 7|E AEEQl MM XE ¥E b
. 2= HAE Znt
EUEEE & gl HrtAe
Wel A HeS HelZrh o AurE
SFC AFolY )Ee) dTe oA pys
o] &3t BT Fuke glATH sivigtE AEHH
of Wyg sl olv)A AL AL dolA
2 Adey Boe wApwe] kol wWsky B4s
£ e o8t olmAE BHae we
B4 Azke] UR od Agm dolAE ol §dtt
e ua ey Besd =3 F AW mE
AEE WstE geld Adel B4E dn o
A e slof @drhs wdol dnh IEu AAE
ol g3 WHE MY FTolu & HZEde ¢
AxHoz Wee 24T 5 vk FHol 9
Control
1.0002 —_— Ctack sensor sngnal
. AN
& 1.0001 [ ,", ANINAND
o= ‘| \ ‘ LJ ‘vl . p ‘._HHI \
1.0000 + =
o 1 2 3 4 5
Time [s]
Verapamil (0.01 nM)
1.0002 —— Crack sensor signal
& 1.0001 ;'I'. |':‘". f"'ll I'I" '.-|| ;
i Ii |.|_ | {I_ \ ‘l "_ | .'. |
1.0000_1,\_"- LW L =N B P B W N
0 1 2 3 4 s
Time [s]
Verapamil (1000 nM)
1.0002 —— Crack sensor signal
%9 1.0001 * :f\.l‘ A
1.0000 Jnd M S
o 1 2 3 4 5
Time [s]

28| 3. Verapamil 2fE E|AE ZI1}

188

Iv. 2 =2

A&Roln] 2402 Anol wrge AT 4
ole B A7 Auhs AZO] cigrsh A} ojst v
$2 &4sl: BYEo= 289 5 9 Aot
zbdog Nm A7 ¥ st 54 o
b "asith B3, AFAS BAS 53 Mz A
B mjeb @97t = e st}

Acknowledgement

This study was supported by the National Research
Foundation of Korea (NRF) grant funded by the
Korea government (MSIT)

(No. 2017R1E1A1A01074550).

References

[1] Ronaldson-Bouchard, K. et al. Advanced maturation of
human cardiac tissue grown from pluripotent stem
cells. Nature 556, 239 (2018).

[2] Lee, S. et al. Cryo-em structures of the Hsp104 protein
disaggregase captured in the Atp conformation. Cell
Rep. 26,29 - 36 (2019).

[3] Mills, R. J. et al. Functional screening in human cardiac
organoids a metabolic mechanism for
cardiomyocyte cell cycle arrest. Proc. Natl Acad. Sci.
USA. 114, E8372 - E8381 (2017).

reveals



POSTER 2I3XIs ¢uz2|lE & S8 |
I} ZIgke]l 1 A5 24 A% vl
R AN b ek s
S ESTEXe ]
Performance Comparison of PM10 Prediction Models
Based on DNN and RNN
Yong-jin Jung - Jong-sung Lee - Chang-heon Oh’
Korea University of Technology and Education
E-mail : jungyj0211@koreatech.ac.kr
2
ZUA o] Agro] oHE= A o ®o] v‘f—*ﬂ% sidstz] ¢lsh 829 ¢elEs ol&
sto] OJAERA] o & 2HElg HASHAT. F2d ¥ale]E 5 DNNiF RNNZ o]&stlon], stojm uf
Gole BAE Astel Aol TeUIEE A gelel AASIAT. RMSEY )5 HRES Fol = 0
o] o 52 FUIsHAT g5 @7 23, RMSES Al oA 2 Atole ey AR I

ABSTRACT

A particular matter prediction model was designed using a deep learning algorithm to solve the problem of
particular matter forecast with subjective judgment applied. DNN and RNN were used among deep learning
algorithms, and it was designed by applying optimal parameters by proceeding with hyperparametric navigation.
The predicted performance of the two models was evaluated through RMSE and predicted accuracy. The
performance assessment confirmed that there was no significant difference between the RMSE and accuracy, but

there was a difference in the detailed forecast accuracy.
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Deep learning, Particular matter, Prediction model, Classification

.M B

OS] FFoz Qs AREA A7} opr|H
of Tt JE= UNEXE ARA Ajdez A5t
of zZ ONHA] AT L Hejof Tt SEHEHS A
WHolTH1] E3F OAA 425G 4R Alpeie
AQI(air quahty index)Z of]& ¥ ¥ & st1. 9o,
gis-solA g<tsta we ﬂi AFE st Aula
2 AqlZstm Qoi2-4].

TR} 2EUE o5 FRE wshy] 98 ou
wol AdA o] Ageln), ojo] ojs| AuA
do] og o BAlet WriE BE tolg Frel
AUAL BA7E ERECHS)

B =RolE ZuA ”*E*Oﬂ ozt eAE s1dst
7] 8) DAIRA Bro] oS g Peld Rue
$o 45 WlE ARett deld Luelm 3

DNN(deep neural network)@} RNN(recurrent neural

* corresponding author

189

o1gstel £ JiA % RS THSR
weo] Y5 WILE My

network)&

< o5

1. H|O|E] TA T el Ay
DA BEE ol5sh] AF e HlolE: 7]

d dlolg et ti7|ed =4 HolErt
250 2k HojEe —7“88 2009 ~ A7F AQ
AlolA] 2215t 714 2 Ti71eE =4 HlolE AREst
ATH2][3]. 717 HiolE & 2%, &5, 54, 3Y°=
Y, O71ed &4 ol PM,, O, CO,
NO,, S0,02 /st 2403t tlojEe] 543
£AA]7]7] 5l one hot encoding?} min max scaling
xgotol MARE STk FAT HolEE Bt
o 2d 4% WIS 9ia 7suel Eeioleet 25%
of wuLole2 LRsEc wet K] mejole
T84S sl grid search WA} 453 A138go] what
AGolE] & 20%E 45 HlolH= F2sith

a o

olH]-Td oz A
201877t Aot

o 4[1”0

Mol



| 2020 213Xl & 88 A3L

d% melo] A9 e g4t adam, A3} 3
SE ReLUE AMESIAITh 3t b abgold oh
& Al YAIs] $sil L2 A2t dropout rate

Sol ntetojEjo] ofst £|stst W Rskel, grid search

WA AZS XS5yt E 12 DNN, RNN 229]
27} 252 53 mletujei] Aok,
E 1. Grid search WA} Z#Z Z3}
+ = DNN RNN
layer 2 1
timesteps - 24
hidden node 60 80
L2 0.01 0
dropout rate 0.1 0
batch size 80 20
epoch 100 100
n. 22 45 g7t
743t 8% dlojelel miejue HAsit M
DNNZ} RNN 7[5ke] o5 2t s #7158 Ao}

¥t d%5 HI7t= RMSE(root mean square error)2}t
AA Was, AQL 23 AAES o AWaC)
E 2+ DNN ZHyf RNN 2d9] o & g5 ZAuo]
c}.

WN P, BESH O3 5 el W@ et
u]wa}l7] 93t RMSEC] 722, DNN ©alo] RNN &
o] H|o] 9F 0.02pg/m® F 8.3459u9/m>Q] S
DTt A4 o5 Aetwol 4. DNN @eo] RNN
DaElof vls 9F 0.22% F2 87.38%9° A=trzs HIA

oh AQL 22 Ao Ao Eeu) wpe L
o] 742 RNN Tdo| 84.3%, 72.8%= DNN R HC}

Lo HHES WAtk WEW U0l A9 DNN
BHlo] 93.1%, 75.5%%2 RNN 2Eurt =o xstg
= wolr}.

=

2 27 85 gt

T e DNN RNN

RMSE 8.3459 8.3653
A Yz 87.38% 87.6%
22 HEE 79.9% 84.3%
HE HET 93.1% 91.2%
L YEe 75.5% 75.2%
ngz;% 65.4% 72.8%

190

My

r

1
Rl
i)
% g o
)
Z
Z
)
=
Z
zZ

ol
& N o fonjo

o
52 e
b
ol
ok

=t

4n
ol 2
'HJ\){:

2a)
A

ol > ol
>
%)
N
S~
2l
jin)
o g
o 19
£ J

O

Raiel
offl ojo 2 o

-

4]

=

Lo

i

N

o?.: ofm
ol
=1

ne
_O'E,
4%
o 4
=

%
lo
fu
—LI

T im

mo?.:

S

51

mlm

Z¥ 75%, 25%=

£5= m2tulEo
Grid search WA} 7
4712 ¢lsll RMSE, ZA o
£ ulastol Al

ox,

ol
-

ol){ fn) s
2 o 1ok
RN

9,

DNN E‘_Eélo] oF 0.02ug/m3 o 7to ual

ANgtzo] 79 RNN Zulo] <Z28°u} ‘O
0] tigh o F0A DNN 2328 ®r}

2t RMSEQF AA]| AstzoA] =

M5 o& AMetro] x}o]7f 9Jee 3

, FEO] The 54 mord o5 g_nﬂ

L]»“H’ﬂ]‘ ‘UHO L],uua ] q_]o} Oﬂ—|
1= xI34E A& olo},

Jéﬁ

rir o O & ox
m}r

£2 1o o Ho

o o
32 K1
Jﬂ

oo lo I'U\I'U
+ HI

ey
38,
2 i

oo
I'HJZi
og}lobo_Q

o2 filo
o o
ol
=

1

rOl'

Acknowledgement
This research was supported by Basic Science
Research Program through the National Research
Foundation of Korea(NRF) funded by the Ministry of
Education(No. NRF-2019R111A3A01059038)

References

[1] 2020~2024 'Fine Dust Management Comprehensive Plan'
Confirmed [Internet]. Available :
https://me.go.kr/cleanair/sub01.do

[2] Korea Meteorological Administration National Climate
Data Center. Meteorological data open portal [Internet].
Auvailable : https://data.kma.go.kr

[3] Korea Environment Corporation. Air korea real time air
quality [Internet]. Available :
https://www.airkorea.or.kr/realSearch

[4] Google Play Store [Internet]. Available :
https://play.google.com/store/apps

[5] Results of a specific audit by the Board of Audit and
Inspection in 2017 [Internet]. Available :
http://www.kma.go.kr/info_open/cleango/gamsa01 _list
.Jjsp?bid=gamsa01&mode=view&num=41&page=1&fi
eld=&text=






ar LINC+

s

=

.
o

Es]

B :
2 2
<
1o m
H g
%0 g

I r 5 <

m Bl 7 W

oF % 05w RS

oo 0 if

) IR R & 5 _

U._A ma . em

10 o =i

= hal 2 A

=< A

Ho mW =

ol o £ g

ol g e

1 ..

ol ~

Sl W 3

me_u LY 8

| e 223 Za

ALY I i B e 9

Pl [ B\ Jlaondwan

—_— X en <t .
) ?W%Wﬁ._
g ¥Zg £y
ss <<

il )

]Ho.«iho,_
~ ~ o *
N w W
T O & OFE kR N






