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A Study on the historical transformations of the floor plan of the Samurai Residences

in "Fumoto" villages in Kagoshima

Daisuke SAKO* and Junne KIKATA**

In the feudal era, there was an unique regional governance system called "Tojo system" in the Satsuma-
Domain (Satsuma, Osumi and Hyuga Regions). The system was composed of 113 divisions (Gou),
and governmental villages called "Fumoto" in each divisions. Samurai Residences were constructed in
Fumoto villages, and some villages still remains with the historic features.

This study focuses on historical transitions of floor plan of the Samurai Residences. This study deals
samples from the three Inportant Preservation Districts for Groups of Traditional Building (Jyu-Den-
Ken Chiku) in Kagoshima Prifecture, Chiran Fumoto, Izumi Fumoto, Iriki Fumoto, and a candidate

preservation districts of Kaseda Fumoto.

As a result, three types of the floor plan was classified by the connection between the entrance and main
room. Also this paper reports more detailed changes in the floor plans.
Keyword: the Samurai Houses, the floor plan, "Genkan", "Tsuginoma", "Zashiki"
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Grasp of the state of use of the dam reservoir of an institution for orthopedically impaired children
and an institution for severely-retarded children.
-Through the comparison between seriously ill mind and body child with a disability facilities and

limbs inconvenient facilities-

Seiya TASHIMA* |, Kentaro SAKAINO** and Hiroki YAMAWAKI***

The institution for orthopedically impaired children classified in obstacle classification were unified by law
revision.There are few studies of the construction plan of these facilities, and almost none of the knowledge
about the facilities plan is provided.A purpose of this study is to grasp the space needs of the user of these
facilities.

Keywords : institution for orthopedically impaired children,a physically handicapped child,severely
multiple handicapped children,space needs
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Change of Land Use of the Buildings combined with the Owner’s House in Hirobaba-dori, the Downtown of
Kagoshima City

Chika FURUTATSU *

Yusuke KOYAMA **

Junne KIKATA***

This paper finds the changing process of the land use in Hirobaba-dori, the downtown of Kagoshima
city, focusing on the buildings combined with the owner‘s house (BCOH). Findings are as follows; 1)
About 60% of the BCOH had shop or office space in the past. 2) Some BCOH were built at the site
where several sites unified. 3) Commerce and business have continued more in the back street than the
main street. 4) The changeless building tended to have faced the main street and the back street. 5)
Parking lots have increased at the site not face the main street since 1980’s.

Keywords: Central city area, Building combined with the Owner’s House, Housing map
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Nonlinear Vibration Problem of Cylindrical Tank with Water in Large Deformations

Youichi MINAKAWA

It is reported that responses of liquid-filled tank on a shaking table showed some vibration modes that was
contradiction to expectation of elementary tank theory. Then, author has been studying to analyze the
response that might be caused by dynamic geometric nonlinear behavior, and showed a Lagrangian function
that governed the interactive behavior between the potential fluid and elastic container in large deformations.
Here, applying ALE(arbitrary Lagrangian-Eulerian Element) to the functional of a cylindrical tank in a
three dimension, we propose a new procedure, analyze nonlinear responses of the system, and demonstrate

the effectiveness of the method.

Keywords :Potential Fluid, Lagrangian of interaction between fluid and container, Nonlinear response

of elastic tank, Sub-harmonic response
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FIMEE & Tablel 127Rd. 4.1 HiloR L& L
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Table.1 Material Property

Fluid Shell(Steel)
Mass Mass Young Poisson
Density Density Modulus  Ratio
1000kg/m7850kg/m® 205.9GPa 0.3

Table.2 Natural Frequency of a Cylindrical Tank(h=40mm)
nl| 1 2 3 4 5 6 7 8 9

01.08 133 1.79 228 277 3.08 3220 33.12 35.01
11082 149 199 250 287 15.12 17.55 25.14 31.56
082 149 199 250 2.87 1512 1755 25.14 31.56
2111 170 220 271 299 998 1749 19.11 2785
111 170 220 271 299 998 1749 19.11 27.85
133 189 238 284 342 8.06 16.51 23.63 3041
133 189 238 284 342 8.06 16.51 23.63 3041
41153 208 257 295 393 7.17 1498 1741 1837
153 2.08 257 295 423 717 14.98 18.37
1.73 228 277 312 483 6.73 1272 1349 1743
1.73 228 277 312 483 6.73 12.72 13.49 1743
61191 247 294 338 559 647 923 1166 15.70
191 247 294 338 559 647 923 1166 15.70
712.06 262 3.08 3.65 6.22 6.37 7.53 948 1229
206 262 3.08 365 6.22 637 753 948 1229
8212 269 3.14 3.77 651 666 699 7.90 955

w

(9]

Table.3 Natural Frequency of a Cylindrical Tank(h=55mm)
ni 1 2 3 4 5 6 7 8 9
011.08 133 1.79 228 277 3.08 44.28 48.13 52.75
11082 149 199 250 2.87 17.55 22.25 35.39 43.22
0.82 149 199 250 2.87 17.55 22.25 35.39

21111 170 220 271 299 1489 1749 2225 37.84
111 170 220 2.71 299 14.89 17.49 2225 37.84
133 1.89 238 2.85 3.42 1192 2235 30.74 33.58
133 1.89 238 2.85 3.42 1192 2235 30.74 33.58
41153 2.08 257 295 3.93 1036 1741 19.32 21.71
153 2.08 258 296 4.23 10.36 19.32 21.71
173 228 278 313 483 9.26 14.67 1743 18.22
173 228 278 313 483 9.26 14.67 17.43 1822
192 248 295 339 559 826 11.86 15.58 19.63
192 248 295 339 559 826 11.86 1558 19.63
2.07 264 3.09 365 6.23 8.02 1041 12.67 15.75
2.07 264 309 365 623 8.02 1041 12.67 1575
213 270 316 3.77 653 855 9.61 10.86 13.13

w

(9]
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Fig.3.2 Three Frequencies and Vibration Modes with n=6
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A Study on Problem in the Present Conditions and The New System Shift of Certified Day Nurseries

Kazuhiro YAMANE*, Kentaro SAKAINO** and Kenji SUZUKI***

In this study, I intend for the non-registered day care facility which meets local government's original
standard, and receives the furtherance out of the authorization or the business.

From them, I perform the cross-sectional comparison, analysis of the present conditions and the change
based on Saitama City, Kyoto City, an example of Sendai City.

In addition, I consider the future correspondence, problems for the shift to the new system that the

enforcement of 2015 is planned.

Keywords: Day Nursery, Non-registered day care facility, New system of the child and the child care,

Nursing environment
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Air Pollution in Kagoshima City (Part 26)
Investigation from April 2012 to March 2013

Aya NISHIMURA °, Misa TAIRA", Tsunenori NAKAJIMA™,
Hirokazu TAKANASHI™ and Akira OHKI™

Air pollution in Kagoshima City from April 2012 to March 2013 was investigated with particular
emphasis on the falling dust (volcanic ash fall) from Mt. Sakurajima. The falling dust was collected
monthly with rainwater at eight locations in Kagoshima City. After the sample had been filtered, the
residue was dried and weighed, and the filtrate was analyzed for SO42', CI', and water-soluble matter, as
well as for pH. The average monthly falling dust at the eight locations in Kagoshima City was 130
g'mZmonth”, which was about 1.3 times as much as that observed in the last fiscal year. The

concentration of NO, in the air was measured by use of the "filter-badge method". The average NO,
concentration at the eight locations was 8.5 ppb, which was somewhat higher than that for the last year.

Keywords: air pollution, Kagoshima City, falling dust, NO,
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Study on Reinforcement Learning using Voronoi Diagram
in Continuous State Space

Kathy Thi Aung

1. Introduction

There are several kinds of learning methods but
reinforcement learning (RL) is the most suitable
method in machine learning that deals with the decision
to take an action using an agent at discrete time steps,
and it is expected that would be useful anywhere in the
future. Q-learning can apply in many practical
applications but it works only for discrete state space,
and difficult to handle in continuous state space because
of curse of dimensionality problem therefore it needs to
discretize the state space into a lot of smaller discrete
regions when we treat such continuous cases.

This dissertation proposes VQE (Voronoi Q-value
Element) to be able to apply the Q-learning method on
continuous state space. As a method of division, we
apply Voronoi diagram which is a general space
division. Nevertheless, Voronoi diagram has a lot of
flexibility thus a method of position determination of
VQE becomes a problem.

2. Results and Discussions

We examines the learning performance of various
strategies using the coincidence of action space and
state space model that called BugPos model, and
non-coincidence of action space and state space model
that called BugMain model based on reward values in a
single-agent environment, and decide how to act in
certain state. In order to test our hypotheses, we
experimented by rotating the agent’s actions angle and
angle of rotation of VQE by the angle in 5 times
interval between 0 degrees and 90 degrees in which
VQE are arranged in a lattice structure. Moreover, a
random arrangement of VQEs experiment also
conducted to correctly evaluate the optimal Q-values
for state and action pairs in order to deal with
continuous-valued inputs. As a result of our
experiments using 4-actions BugPos model, the
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performance is good when the case of angle of VQE
and angle of action have shifted 45 degrees has
expressed.

We present the addition method of VQE as a
position determination method in order to realize a
Voronoi region since the performance of Q-Learning
changes according to the arrangement of VQE.
Moreover, the simulation was performed in
BaitViewWorld experiment model and the learning
performance was examined. And we also present a new
adaptive segmentation of continuous state space based
on vector quantization algorithm such as LBG
(Linde-Buzo-Gray) for high-dimensional continuous
state spaces. We constructed our single-agent model in
continuous state and discrete actions spaces using
Q-learning function. Moreover, the study of the
resulting state space partition reveals in a Voronoi
tessellation. In addition, the experimental results show
that this proposed method can partition the continuous
state space appropriately into Voronoi regions according
to not only the number of actions, and achieve a good
performance of reward based learning tasks compared
with other approaches such as square partition lattice on
discrete state space.

3. Conclusions

This thesis mainly presents a study on state space
partitioning using Vorornoi diagram based on
Q-Learning algorithm with the use of VQE. Here we
manly present a study on solving curse of
dimensionality problem conducting the normal
Q-Learning on continuous state space in a single-agent
environment. We aim by this research to speed up the
learning efficiency in different situations as well as
decrease the learning time. In order to do that we
proposes VQE in various method such as Voronoi space
division, rotating VQE, addition of VQE, addition and
integration of VQE, etc. in several versions. In addition
we present a better performance of learning for the
algorithm.

This document is provided by JAXA.



The Research Reports of the Faculty of Engineering, Kagoshima University, No.55 (2013)

Doctoral Dissertation, Graduate School of Science and Engineering, Kagoshima University, Doctorate No.375

Development of New Method to Measure Particle Size Using
Infrared-Attenuated Total Reflection Combined with Sedimentation Phenomena
Applicable for Size Measurement of Each Species in
Chemically-Different Kinds of Particles

Brian John SARNO

1. Introduction

Particle size measurements are carried out in various
fields of scientific studies and industries such as colloid
processes and medicals. Generally, particle size is
measured by sedimentation, light scattering and
diffraction, electron microscopy, etc. Although these
techniques have several advantages, they also have
some drawbacks. A new method for particle size
measurement is proposed using IR-ATR technique and
sedimentation phenomenon. The former is used for the
particle detection and the latter is used for the size
measurement. The size measurement method using
sedimentation phenomenon is a traditional one, but its
combination with IR-ATR technique produces high
ability for the size distribution analysis.

2. Results and Discussion

The SEM image analyses for commercially available
Si0, ©0.8, ®1.5, and ®5.0 um samples gave sizes of
about 0.6, 1.3, and 4.0 pum on average, which were
closer to 0.8, 1.5 um and less than 1 um for 5.0 pm,
but the optical microscope image analysis for
commercially available ®5.0 um sample gave smaller
size of ®3.5 pm on average than 5.0 um. For SiC
particles an average of 1.7 pum for ®3.0 um
commercially available samples and for Al,O; an
average of 0.6 um for ®1.0 pm commercial samples.

For mono dispersed system, each particle size (®0.8,
®1.5 and ®5.0um) of SiO, particles, SiC of ®3.0um
and Al,O; of ®1.0pm show different time dependences
of relative intensities. In polydispersed system, each
amount of component was successfully determined
within some experimental error using fitting technique.
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Chemically-different kinds of particle can be analyzed
quantitatively using this new method.

3. Conclusions

IR-ATR intensity was shown to behave
against time in the same manner as expected from the
simulation based on the theory constructed by us in the
mono-size-dispersed particles system and we were able
to determine the amount of each component in the
two-size-dispersed particles system within some
experimental errors. The energy, which was linear to the
IR-ATR absorption, was calculated against time of
sedimentation to give simulation of IR-ATR
experimental results for mono-size-dispersed particles.
The theory constructed here was applied to the
size-distribution analyses of commercially available
®0.8, ®1.5, and ®5.0 um SiO, particles samples, ©1.0
um AlLO; and ®3.0 um SiC particle samples. The
superposed simulations based on the equation obtained
successfully reproduced the time dependences of areas
of IR-ATR absorptions of these samples using fitting
technique. The size-distributions obtained from the

reproduction procedures, ®0.70 +3-%, ®1.4 +3%9, and

®4.1 +£52 um, agreed well with those obtained from

image analyses.

The new methods and the theory constructed
by us were successfully applied to the particle-size
distribution analysis. Fitting technique for data analysis
gave size distribution close to SEM analysis. Even
though only 1 trial has been made to 3-component
mixture, result shows that it is possible to use our
method to more than 2-component mixture. Therefore
this new method is applicable in size measurement of
each species in chemically-different kinds of particle.
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Coordination Chemistry of Solid Eu’* Salts with Vaporized Organic Solvents by
Fluorescence Technique and Characteristic of Deposited Solid from Liquid Thin
Films for Solid—Vapor Interaction Studies

Janice B. RABOR

1. Introduction

This study investigated how the fluorescence
spectrum of EuCl;-6H,0 in solid state changes in the
presence of organic solvent such as methanol (MeOH)
and N, N-dimethylformamide (DMF). Difference
spectra and 2 dimensional correlation spectra (2D COS)
obtained from fluorescence spectra were used to
determine base components of the fluorescence bands,
and band intensities were obtained using deconvolution
procedure with curve fitting technique. Spectral
changes observed were analyzed in terms of relative
intensities of component bands in 5D0—>7F|, or in
°Dy—F, transition (iband/f1 and iband/f2) and intensity
ratio of the *Dy—F, band to the >Dy—F; one (f2/f1).

Solid—vapor interactions differ from those in solution.
Molecular loosening is required for vapor to diffuse to
the reactive site of the solid. For this reason, thin films
of solid are ideal for solid—vapor interaction studies. An
important part of this study is devoted to the formation
of solid thin films obtained from methanol solutions
climbing a vertical glass substrate. The solid thin film
produced was less than 5 um thick and offers a lot of
potential in solid—gas interaction studies.

2. Results and Discussions

The fluorescence spectral changes of solid
EuCl;- 6H,0 in the presence of MeOH and DMF vapors
were successfully analyzed using relative intensities of
bands. In the solid states under both wvapors, the
iband/f1 ratios largely changed depending on the kind
of organic ligand vapor in spite of the magnetic dipole
character of *Dy—F, transition which is insensitive to
the ligand environment. Each vaporized solvent gives

Date of Conferment of the Degree: March 25, 2013
University of San Carlos

unique characteristics to the spectrum of EuCl;-6H,0 in
solid state. The solid EuCl;-6H,0 exhibited large
increase in the f2/f1 and accompanied large changes in
relative intensities of bands in both 'F, and 'F, regions
upon the deliquescence under the MeOH vapor, but
exhibited small change on the deliquescence under the
DMF vapor. These indicate phase change itself does not
cause large spectral changes.

EuCls-6H,0 methanol solutions produced four solid
films with patterns of an isotropic radial, a fanlike, a
concentric circle and the presence of finger instability.
The fluorescence spectrum of each solid films showed
that each solid pattern is potentially different from each
other. The climbing liquid thin films of maleimide
methanol solution also produced four uniform solid
films of different thickness and patterns. The
characteristics of the solid film produced by
evaporation of liquid thin climbing film shows that
these solid films can be used for solid—vapor interaction
studies.

3. Conclusions

Fluorescence spectra of solid EuCl;-6H,O under
DMF and MeOH vapor solvents showed considerable
spectral changes in °Dy— F; region which were not
observed in the corresponding liquid solutions.
Significant spectral changes were observed on
deliquescence under MeOH vapor, but small under
DMF vapor.

Solid thin films were successfully prepared by
evaporation of liquid thin climbing films of
EuCl;-6H,0O and maleimide methanol solutions. The
characteristerics of the solid thin films were unique to
experimental conditions employed.
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