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Development and Use of Teaching Materials for Training Practical Al Engineers.

Kenji FUIIMOTO* Kazuyoshi WASEDA**

ABSTRACT

In recent times, advancements in Al technology have fostered the necessity of training Al specialists.
However, the current situation poses a problem as the rapid progress of Al technology remains unattended.
Therefore, this study proposes the development of structured teaching materials and programs to cultivate
human resources who can effectively apply Al technology in engineering fields, utilizing the features of
technical colleges. The teaching materials developed were implemented and extensively utilized in diverse

educational activities, including obtaining external qualifications..

Keywords : engineering education, ai, deep learning, teaching materials and programs
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Effects of the Active Learning Class Focusing on Exercises in Mathematics

Hideyuki KOIE*

ABSTRACT

We conducted math classes that incorporated a significant amount of exercise time. In math classes, there is an

issue that students tend to fall asleep if the explanation lasts for a long time. Furthermore, students are reluctant

to solve math exercises, making it difficult for them to develop their mathematical abilities. To address these

issues, we conducted an active learning class centered around exercises. This report pertains to the

implementation of that approach.

Keywords : active learning, math
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Decentralized Robust Stabilization for Large Flexible Space Structures with

Low Power Consumption Characteristics

Yohji KOBAYASHI*

Mutsumi MATSUI**

ABSTRACT

This paper considers a decentralized robust control method for stabilizing position and attitude of large
flexible space structures. We propose decentralized control law which is composed of gain and phase
advanced compensators using only displacement/angular displacement feedback as local controllers under
the assumption of sensors/actuators collocation. By computer numerical simulations, it is shown that
the proposed method realizes similar response characteristics to the conventional direct velocity and
displacement feedback(DVDFB) with lower power comsumption.

Keywords : large space structure, robust stability, low power consumption, displacement feedback
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#1 Parameters in the structure of Fig. 4

iy mij Jij kcij, ko dcij7 duy
1111501 75
2| 150 | 7.5 | 10.0 | 20.0 | 0.01 | 0.02
211|150 | 7.5
2| 20.0 | 10.0
j=1,23,1=1,...,6
#2 Parameters of local controllers
i | oo | Bi Vi i Zi | Ki
1105251000 | 20.0 | 60.0 | 1.0
2| 0.1 | 1.0 | 200.0 | 15.0 | 55.0 | 1.0

#3 Squared sum of displacement output and manipu-
lated values

Y U
(1) DVDFB | 9.695x10% | 3.390x103
(2) BFE¥E | 9.750x10% | 2.092x103
e (2)/(1) 1.006 0.734
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FZNE N, = 7/3[rad], pijr = 7/3[rad], £ix = 1.0
YL B THEYOI L O —FDNRTA—X %
£20k51t52%. 8B, o, Pi, R IZDVDFB il
Wer4 v - AMwE % ﬁwth%&fA%®mf%
D, Y, Ziy Dy KJAFIRBIEDADNT A —XDIETDH
5. 1THIRZ3MDBALITHI & U7z, WK1 41 E
ERATHZ 5.

211(0) = 2.0, 111(0) = —1.0, #1,(0) = 0.5 (15)

ZDEPDOEN L HEDOYIMEIZ T ATEXRLE L, ¥
YY) v KM % AT = 8ms] & U THIHH G E RO
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THEELETNETNHS, 6D X SI2%5. WTFhDMIZ

BWTH AR e ERITZNZTNDVDEB & 2 RIED G
BEEERELTVWS., ZTNS5DIREDT —X % HWTHZ
T=006T =250 TCOMKRI1EL22DZENH 1D —
Y LEIEADO ZFMUZRATHET 5.
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Y = gT (EAT) - §(kAT)
k=0
31250

U= > a"(kAT)- u(kAT)
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Comparison between a Pen-tablet Device and a Screen Tablet Hybrid Device
for Online Education

Takuya NAKAGAWA*

Masato OHMUKAT**

Akira TSUYOSHI***

ABSTRACT

Online education is nowadays demanded especially under a pandemic infection cricumstance.
gives a remote lecture through a computer network using an input device.

A teacher
As an input device, a pen-tablet

device and a screen tablet hybrid device were compared. From the fact that the quality of the lecture is

similar for the student, the pen-tablet device is more recomended because of its lower price.

Keywords

pandemic infection cricumstance
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A Fundamental Investigation of Backwater Phenomenon at River Confluences

Kohji UNO*

Yoshifumi UENO**

Yota IMAT***

ABSTRACT

In this study, we focus on the relationship between the backwater phenomenon, which is a concern at river

confluences during heavy rainfall, and geomorphic characteristics. We targeted first and second-class river

systems in Hyogo Prefecture, where river development basic policies have been formulated, and grasped

geomorphic characteristics of confluence points through spatial information analysis. Next, based on

geomorphology of representative confluence points revealed by spatial information analysis, we created a

river model and conducted numerical simulations by varying the topographic conditions. This helped identify

the topographic conditions in river confluences where the backwater phenomenon is likely to occur.

Keywords : confluence of rivers, backwater, spatial information analysis, numerical analysis
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Relationship between Concrete Frost Damage and Surface
Impregnation Materials using Machine Learning in Time Series of
Moisture Transition

Yutaka TAKASHINA* Lin SHEN** Yuto HASHIZUME ***
ABSTRACT

In road-related concrete structures in cold regions, the surface is damaged by the combined deterioration
effects of freeze-thaw and chloride ions. Localized deterioration such as surface scaling damage is a concern
for concrete structures. Measures to extend the life span of concrete structure included surface protection
methods and repair methods using silane siloxane and sodium silicate salt as surface impregnation materials.
In this study, we will investigate the relationship between surface impregnation materials and frost damage
area of concrete by observing transition in the mass of test specimens over time and we will use machine
learning to determine changes in mass moisture content. In conclusion, surface impregnation materials can
prevent moisture ingress from the surface layer, but moisture accumulates in uncoated areas and moves to
coated areas. The concrete surface may peel off or deteriorate again. Machine learning is meaningful as a
comprehensive approach to experimental conditions. Concrete surface quality can also be determined from
thermal index.

Keywords: concrete frost damage, surface impregnation materials, machine learning, time series, moisture

transition

1. INTRODUCTION

In recent years, the penetrating silane siloxane type and
sodium silicate type of surface impregnating materials have
been used for existing concrete structures with the aim of
improving the surface durability of concrete structures. In
concrete areas where surface impregnating material has

been applied, if dilution water increases due to frost damage, Gumax | W/C | Air content | s/a unit weight (kg/m®)
ith il b di II (mm) | (%) (%) (%) W C S G
pressure with no escape way will be generated internally, 20 | 13 45 1 70 1 378 750 978
which may cause the surface concrete to peel. 20 | 55 4.5 47 180 327 822 954
20 | 65 45 49 180 | 277 880 938

In this study, we observed the time series changes to mass
of each specimen with surface impregnating material coated
areas and non-coated areas in deicing chemical solution, in
dilution water, and through the freeze-thaw process. We will
apply machine learning to the moisture situation and scaling
by each specimen’s mass amount (V% Furthermore, we will
examine the relationship between scaling damage caused by
freeze-thaw and concrete coated coverage area by surface

* Associate Professor at Civil Engineering Department, KCCT
**Associate Professor at University of Hawaii at Manoa,

Department of Civil and Environmental Engineering
***Kobe City Public University Corporation, KCCT, Dept. of
Civil Eng
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impregnation material >, In addition to chemical effects,
the freezing pressure of the dilution water also shows a
large role. The dilution water causes significant salt-frost
scaling damage .

Table 1 Mix proportion of each specimens

High early strength Portland cement

slump |Air content|concrete temp “C
(%)
41
15
6.1

AE water reducing agent (Cx%)| Air entraining adjustment agent (Cx%)
(cm)

15
200
14.0

100 times dilution
14 0.6
1.5 0.6
1.1 04

19.7
173
194

Figure 1 Experiment and properties of fresh concrete



Figure 2 Water-repellent on the concrete properties by
surface impregnation materials

Figure 3 Coated working by the surface impregnation
materials and immersion to specimen in deicing
chemical solution

2. EXPERIMENTAL PROCEDURE

2.1 Experimental specimens and mixture proportions
The specified mixture proportion of concrete specimens

is shown in Tablel. Figurel shows the appearance of fresh

concrete situation. For each W/C 45%, 55%, and 65%, one

concrete specimens of 100X 100X400mm was produced.

After de-molding, half of the specimen coated with each

surface impregnation materials. Figure2 is shown the effect.

Figure 3 shows the coating working. All specimens were
air-cured for day-7 at a temperature of 20==3°C. For the
next process, one specimen is continuously cured with tap
water, and two coated specimens are immersed with deicing
chemicals solution (30% concentrations of calcium chloride
solution). The coated specimens are immersed in deicing
chemical solution from day-7 to day-28. Furthermore, in the
period from day-28 to day-56, the two type’s specimens
were diluted in tap water. After day-56, freeze-thaw action
experiments were performed on all three type’s specimens
with different W/C based on JIS 1148 standard test.
2.2 Machine learning of time series experiment data

The mass changing ratio of each test specimens were
observed with the surface impregnation material and water

36

d MRS 627 (A Al64E)

cement ratio. In the result of the time series experiment, a
calculation of the machine learning was applied. All-time
series experimental data results were calculated in control
comprehensively with the various conditions. The analysis
significance of the machine learning calculation is to
analyze it sensitivity with volume of increase the moisture
content and the surface freeze—thaw scaling damage.

4.000
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0.000 I Learning value

e . 100 (experiment)
< -2.000 i
~5/ K ® No coating
ot -4.000 M Silane type
)
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Age(days)

Figure 4 Learning and inference results of time series
experimental data (W/C 45%)

4.000
2.000
é 0.000 [ Learning value
‘g (experiment)
£ .2.000 |
%‘) ® No coating
i -4.000 i
= - M Silane type
2
§ -6.000 /. Sodium silicate type
-8.000
-10.000
Age (days)
Figure 5 Learning and inference results of time series
experimental data (W/C 55%)
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Figure 6 Learning and inference results of time series
experimental data (W/C 65%)
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Figure 7 Each specimen by rubber’s water with freeze-thaw
action

Figure 8 Initial cracking in the corners-cut square portion

It is shown in Figure4, 5, 6 about learning and inference of
time series experimental data (W/C 45%, 55%.65%). That
data is mass changing ratio and classification of the coat by
no coating, silane type and sodium silicate type. There is
less amount of invasion of the deicing chemicals to the test
specimens toward than tap water. However, the dilution
water invades a small pore structure forcefully. Therefore, it
is promoted freeze-thaw damage. The inflection point is
seen in a mass changing ratio. The concrete surface peeling
damage is great so that a water cement ratio becomes great.

2.3 Freeze-thaw damage’s properties between deicing
chemicals and surface impregnation materials

Figure7 is shown the appearance of the standards test
method (JIS A 1148-2010) to freeze-thaw action of the
concrete specimen. Each specimen in rubber is penetrated
water with freeze-thaw action and damaged. The chemical
effects with the deicing chemical were seen as cracking of
the corners portion in Figure 8. However, peeling finally
caused the damage greatly in the coated part of surface
impregnation materials. The surface appearance is shown in
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Figure 9 Initial peeling damage of the coating area by
surface impregnation materials

Figure 10 Promotion of the peeling damage of the coating
area by surface impregnation materials

Figure 9 and 10. By the surface impregnation materials,
the dilution moisture content collects in the concrete interior
portion. In addition, as conditions without the escape way
of the water, it is connected to the surface peeling damage
with frost pressure.

3. MACHINE LEARNING OF EXPERIMENT DATA
3.1 Input and output element in neural network

The calculation algorithm of machine learning is used the
error back propagation method. With concrete each age, the
experimental situations of each specimen were classified
during four periods. The period element of the machine
learning is clarified as input side of neural network.
Each experimental period is air curing, deicing chemical
solution immersion period, dilution period, and freeze thaw
action period. The neural network is also consisted as an
input element including the deicing chemical solution
concentrations, the water cement ratio of the test specimen,
the classification of surface impregnation materials, and



freeze thaw cycle. The mass changing ratio was performed
with an output element. The hidden layer corresponded with
one level, 10 units as the middle layer. The learning was
considered not to cause excessive over learning in the time
series transition of each process.

3.2 Inferential consideration by the sensitivity analysis

All learned experimental findings are assigned to neural
network structure for a weight value and a bias value. The
transformation of a qualitative and quantitative experiment
conditions is followed up and can carry out inferential
consideration by the sensitivity analysis. Figurell is shown
in an example of inference calculations results of time
series experimental behavior (W/C 55%). However, in the
water cement ratio is constant only, when each deicing
chemical solution concentration’s amount become greater,
that transformation of mass changing ratio increases by the
increase of the frost peeling surface concrete damage. The
Inferential experiment value of 15% of the deicing chemical
solution concentrations is an inference value and puts it
from 0 to 30%, as high concentration, the surface concrete
damage is recognized a great matter. Figurel2 is shown in
relations of frost scaling damage and the dilution moisture
content. Regardless of the classification of concrete surface
impregnation materials, it is recognized that the moisture
content increase of the dilution period is related for surface
scaling concrete damage.

4. QUALITY OF CONCRETE SURFACE PORTION
BY THE THERMAL INDEX
4.1 Thermal Index and concrete surface quality

On the surface test specimen which was in a wet surface
state, overheat steam was produced by forced heat source.
When the overheat steam from wet conditions was caused
in concrete division surface portion, it was recognized that
the volume of the temperature rise was related to surface
coarseness and minuteness characteristics. Thermal index is
calculated as a relative value of the calibration specimen
from 85x85=7,225 pixels of maximum average temperature
against the target surface specimen division. A case of the
experiment is shown in Figure 13.

4.2 Application of the thermal index to the frost damage
by surface impregnation materials

Application of the thermal index to the frost damage by
surface impregnation materials is shown in Figurel4. When
the value of the thermal index shows 1 or more, the surface
is coarseness characteristic. If the value shows 1 or less, it is
the dense surface by the thermal index. A thermal index was
used for the damage inspection by surface impregnation
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materials. As a result, as quality of the surface division, the
thermal index could be detected surface quality degree.
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Figure 11 A examples of inference calculations results of
time series experimental behavior (W/C 55%)
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Figure 12 Relations of frost scaling damage and the
dilution moisture content
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Figure 13 Thermal index and concrete surface coarseness
and minuteness characteristics (A block=7,225 Pixel)
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Figure 14 Application of the thermal index to frost damage

by surface impregnation materials (color level by Figure 6)

5. CONCLUSION

As a surface protection method of repair construction of
the concrete structure, the repair by surface impregnation
materials is an important measure. The frost damage must
consider in what way movement and pressure of outside
and inside water in concrete portion. The dilution water of
the deicing chemical occurs in concrete surface damage. If
its escape way of the water is lost, surface impregnation
materials is promoted frost damage. From the grasp
learning model of all the time experimental series by the
machine learning, it is possible to be finding consideration
of qualitative and quantitative inference. Thermal index of
non-contact method is important to fuse spatially by a
combination with non-destructive inspection method in the

future ®),
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