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Influence of improving the manufacturing method of BDF
emulsion fuel on diesel engine exhaust gas characteristics

OGINO Hiroteru, ITINOSE Kouji,

SATOU Tomohiro, HIRAKO Osamu

Water/light oil emulsion fuel is one of effective technology to reduce both NOx and smoke of diesel

engine exhaust gas. The effect of the type and amount of surfactant on the water/BDF emulsion fuel

state were studied. It was clarified that both NOx and smoke decreased with increase in water content

to BDF by a diesel engine examination regardless of emulsion state.
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Studies of Adhesion and Wettability of Binders and

Suppression of Decomposition of Electrolyte by them

Masaru.Sugita™' and Masaki.Yoshio™'

Summary

Since polymers and organic chemicals are used as electrolytes and binders (binding agents) in a

lithium ion battery, we have evaluated these adhesion strength and wettability of binders and we

have also evaluated suppression of decomposition of electrolyte by these binders. We got the good

result of the relation between adhesion strength of binders and suppression of decomposition of

electrolyte by them.

Key words : (adhesion, wettability, binder, electrolyte)

1. Introduction

These studies of adhesion strength and wettability
of binders as polyvinylidenedifluoride(PVDF),
polyaniline(PA),  polyanilinesulfonic  acid(PAS),
styrenebutadienerubber(SBR),
carboxymethylcellulose sodium salt(CMC-Na or CMC)
and other organic polymers have been reported since
1998 by us.

First we reported these results of the relation
between adhesion strength of binders and
performances of lithium ion batteries as cycling
testsC23, C33. We also reported results of the relation
between wettability of binders by electrolyte and
performances of lithium ion batteries as cycling testsC2,
3.

On the other hand, we also reported results of the

relation between wettability of separator by electrolyte

and ionic conductivity of electrolyte C31.

Here we report the adhesion strength between
graphite anode and binders using adhesion principle
and also report the wettability of binders by electrolyte
using the same adhesion principleC17.

As many methods have been reported to suppress the
decomposition of electrolyte in lithium ion batteriyC4,
5,6, 77,

so here we report results of the relation between
adhesion strength of binders with graphite and
suppressions of the decomposition of electrolyte by

them.

2. Theory
2.1 Model of adhesion strength of binder with
graphite
The anode electrode contains carbon graphite and
a binder, to evaluate the adhesion strength of a

binder with carbon graphite as anode active

*1 Institute for Innovative Science, Nagasaki Institute of Applied Science(NIAS)
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material, first we calculated work of adhesion (Wa)
between carbon graphite and a binder.
Here Wa can be written as next formulas.

Wa = dispersion force (D.F.) + dipole force (DP.F.)

+ hydrogen bonding(H.B.) 1)
(D.F) =2 ( yadx ypd)i2 2
(DP.F.)=2 ( yaPX y pp)l2 3
(H.B.) =2 ( yahx yph)12 (4)
where

v ad is the dispersion force of carbon graphite,

v B4 is the dispersion force of a binder,

v AP is the dipole force of carbon graphite,

v 5P is the dipole force of a binder,

v ah is the hydrogen bonding of carbon graphite
and

v B is the hydrogen bonding of a binder.

In order to calculate Work of adhesion (Wa),

we used natural graphite(NG) as anode active
material,polyaniline(PA),polyanilinesulfonic
acid(PAS),
polyvinylidenedifluoride(PVDF),carboxymethylcell
ulose sodium salt(CMC) ,epoxy resin(EP) and
styrenebutadienerubber(SBR) as anode binders in

lithium ion batteries.

2.2 Model of wettability of binders in electrolyte
Since the electrolyte is contacted with the surface
of binders in electrolyte, the value of wettabilty

(Wt) can be expressed as the next formula

Wt= v COS6 (5)

here, v is the surface tension of electrolyte, and
0 1is the contact angles of electrolyte on the binder
polymer.

We used LiPF¢/EC/DMC/(1mol/(1:2)L)  as

electrolyte.

2.3 Model of charge and discharge curves of Li/carbon
cells

To evaluate the suppression of decomposition of
electrolyte by binders, we usedLiPF¢/PC/DMC
(1mol/(1:3)/L) as electrolyte because PC was widely
known to be decomposed on the graphite anode.

We used MCMB6-28 (Osaka Gas) as carbon
graphite , PA, PAS, PVDF, CMC and SBR as
binders.

Electrochemical performance of Li/graphite-
binder cells were done by galvanostatical cycling
between 1.5 volt and 0.001 volt with the rate of
0.4 mA/cm?2.

3. Experiment

Of anode, contact angles of electrolyte on binders
and  anode active material (natural graphite (NG))
were measured. Wa and wettability were obtained
eq.(1), eq.(2), eq.(3), eq.(4) and eq.(5).

Dispersion force, dipole force and hydrogen bonding

by using

of each binder and natural graphite as anode active
material were detected by contact angles of reagents
as H20, bromonaphthalene and methylenediiodide
on both each binder film and natural graphite film.

Then we calculated Wa from (D.F.), (DP.F.) and
(H.B.)

Electrochemical performance of Li/MCMB6-28 —
binder cells were done by galvanostatic cycling
between 1.5 volt and 0.001 volt with the rate of 0.4
mA/cm2.

Then we compared the value of Wa, dispersion force
of Wa dipole force of Wa and hydrogen bonding of Wa
with first charge/discharge cycling test of each binder.

Of polyaniline (PA) as binder, we made anode of
96wt% of MCMB6-28 with 4 wt% of PA.

Of polyanilinesulfonic acid (PAS) as binder, we made
anode of 99.5wt% of MCMB6-28 with 0.5 wt% of PAS.

Of polyvinylidenedifluoride(PVDF) , we made anode
of 88 wt% of MCMB6-28 with 12wt% of PVDF.
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Of carboxymethylcellulose sodium salt(CMC) as
binder ,we made of 97.42wt% of MCMB6-28 with
1.66 wt% of CMC and 0.92wt% of carbon black.

Of styrenebutadienerubber(SBR) as binder, we made
anode of 97.85 wt% of MCMB6-28 with 1.09 wt% of
SBR and 1.06wt% of carbon black.

In order to make sure of suppression of

decomposition of electrolyte by binders, we made Li
/  anode graphite-binder cells and first
charge/discharge cycling tests were done under
condition of model of charge and discharge curves

of Li/carbon cells.

4. Results and discussion Table 2. Wettability of binders in electrolyte

The value of Work of adhesion(Wa) is important to

select good binders to make cathode composite and Binder Value of Wettability (dyne/cm)

. PA 36.65
anode composite.

Of cathode, the value of work of adhesion (Wa) is PAS 85.20
higher, charge / discharge cycling test is better. These PYDF 87.42
results were reported by us beforeC27. CMC 39.09
Of cathode, the value of wettability (Wt) is higher, SBR 26.46
EP 28.92

the performance of lithium ion battery as

charge/discharge cycling test is betterC27.

From these data of Table 3, these values of Work of
adhesion (Wa) were related with suppression of
Table 1. Adhesion strength(Wa) of binders with NG decomposition of electrolyte. These values of Work

of adhesion (Wa) contain dispersion force (D.F.)

Graphite/binder Wa (dyne/cm)

NG/PA 95.16 dipole force (DP.F.) and hydrogen bonding (H.B.).
NG/PAS 103.80 Here these important factors of Work of adhesion
NG/PVDF 92.14 are dipole force and hydrogen bonding, not
NG/CMC 100.64 dispersion force.

NG/SBR 75.06 These values of dispersion force (D.F.) of these
NG/EP 96.44 binders are similar values, but total values of

dipole force (DP.F.) and hydrogen bonding (H.B.).
are different. These values of (DP.F.) + (H.B.) of

The value of wettability of a binder with electrolyte
or in electrolyte is also an important factor to meet
anode graphite /binder composite with electrolyte
because the surface of anode composite should be
filled with electrolyte. Here we evaluated the
wettability of each binder in electrolyte by the eq. (5).

PA, PAS, PVDF and CMC are higher values than
the value of (DP.F.) + (H.B.) of SBR.

The reductive decomposition of electrolyte would
be caused on the surface of graphite anode in case
of SBR as the binder C4,5,6,77.

We suppose that parts of thin layer of binders as
PA, PAS, PVDF and CMC prevent the reductive

decomposition during the initial charge and
become SEI (Solid Electrolyte Interphase) on

graphite anode. On the other hand the thin layer
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of SBR does mnot prevent the reductive
decomposition of electrolyte and so electrolyte as

PC was decomposed .

Table 3. Dispersion force(D.F.) , dipole force(DP.F.)+

hydrogen bonding(H.B.) and charge/discharge capacity

of each Li/carbon-binder cells

Binder (D.F.) (DPF)+(H.B.) Charge Discharge

dyne/cm dyne/cm mAh/g mAh/g
PA 82.89 12.27 145 116
PAS 81.16 22.64 291 210
PVDF 68.00 24.14 324 222
CMC  80.85 19.79 380 230

SBR 68.26 6.80 decomposition of electrolyte

On the basis of quantum chemistry, PC and DMC
of electrolyte begin to decompose some reductive
potentials E (V) during initial charge on graphite
anode and the reductive potential of E(V) of a
material relates with LUMO level(eV) of it.
We would compare reductive potentials (E ,volt)
of PC, DMC and binders with LUMO levels (eV)
of them under experimental results and also we
would like to evaluate dispersion force(D.F.) ,
dipole force (DP.F.) , hydrogen bonding(H.B.)
of Work of adhesion and these values of
wettability on the basis of quantum chemistry in

near future.

(=
N
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Fig.1. First charge/discharge cycle test of polyaniline
(PA) as the binder of Li / carbon-binder cell.
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Fig.2. First charge/discharge cycle test of polyaniline

sulfonic acid (PAS) as the binder of Li/carbon-
binder cell.
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Fig.3. First charge/discharge cycle test of PVDF
as the binder of Li / carbon-binder cell.
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Fig.4. First charge/discharge cycle test of CMC
as the binder of Li / carbon-binder cell.
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Fig. 5. First charge/discharge cycle test of SBR
as the binder of Li /carbon-binder cell.
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MafRfakRE MG 27 U —EB OITEIGERIN - : A X7 F 1 &
ARAF BB, wh UEEL JEAK BAER. Bk Bh. JIR =

Preoperative risks of post-operative myasthenic crisis (POMC):

A meta-analysis

MOTOMURA Masakatsu, IKE Kohji, SHIMIZU Etsurou, SEI Kou, KAWAZOE Kaoru

ABSTRACT
Myasthenic crisis is severe and can be a fatal condition in patients with myasthenia gravis MG). MG
patients with post-thymectomy status are vulnerable to myasthenic crisis. There are putative clinical
factors that can predispose patients to myasthenic crisis, such as their previous history of myasthenic
crisis or acute disease status; however, they have yet to be systematically confirmed. In this study, we
performed a meta-analysis by enrolling a total of 10 retrospective case-control studies that assessed
the risk factors of myasthenic crisis after thymectomy. As a result of the meta-analysis, preoperative
bulbar symptoms (p<0.0001), history of myasthenic crisis (p<0.0001), disease severity (p<0.0001), and
respiratory dysfunction (p=0.002) were shown to be the preoperative risk factors that predispose the
patients to postoperative myasthenic crisis. Sex, body-mass index, age, or type of surgical procedure
was unlikely to be a risk factor. In conclusion, bulbar symptoms are a significant risk factor that
predisposes patients to myasthenic crisis. In the management of patients with bulbar symptoms,
extra caution and proper management of their systemic condition would be needed to decrease the

risk of myasthenic crisis.

Key words: meta-analysis, myasthenia gravis, post-operative myasthenic crisis, risk factors
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JaBBR MG 27 1) — € OHIfERREF- : A5 751 ¥ A

OHETREEICIER L, BRI TRAT A IV AS Y
TDTOIL, [Ty vaX— =g #WELTE
P, KRBT, TWETREE 22 EOBAERA, 7 U —E%
FED TR A2/ D02 ) LI alcx LT, 5%
POMC BHEICRELTALTF IV AETo Y, KK
TiE, THEEMMEIE (myasthenia gravis, MG) | @
PR IRIRTA RTA VB ED LI ITEREN TV DD
Z, [(A2TF VU] EWHEELE L TRRT D,

2. Y)—E&lE?

7 ) —EOERIL, HEMBEIE (MG) BEHET
i BE 72 & D BRIREEIE TR SO PR IRAE IR 23 B 2 3
L., 2HOHIMET « FFRARIZE S 7REEE DD,
BRAE N L T D JEAE TR S M AR R R AR B
TOHFENRIEORE TIL, Wit 7 UV —1E (post
operative myasthenic crisis: POMC) % &¢r MG (2K %
7 U—THEIL, 14.8% (1987 4£) | 10.9% (2002 4) |
13.3% (2006 4F) L#HEEIhTW5E 2, &biZ, AR
MG V¥ A MU —ZfaikiisE (JAMG-R, 2012 ) O

i, BBV —FoPHRIET & E 2 LD ETHE F T, MGFA Class V:9.1% : #ESh TRy Y, MG
Table 1
Lled case-control studies for the meta analyses
Amthar Country POMC < Age at surgery Preoperative risks for POMC (POMC vs moePOMCH Other suggostoed procperative risks
iraf) (Esrollme | non-POMC (=} (POMC +/-) Rospiratary Bulbar Severity History of  Anti-AChE-A  Daily dose Thymcan
mt pariod) [Male = dysfunction syuptoa (Dsserman or ue b titer of PR [ms]
Fomalo] (Yo Ba) MGFA 2 1D (¥os/Na) [nmol /L]
Anda™ Japan 10:45 [Age = 8a] KE HE [ ) 0. 0004 p=0. 009 HE Pl 002 Unstable precperative MG symptom
2000-13 [25:30] pe0. T2 (p=0. 28) {p=01. 003}
Choi ™ Korea 1235 [Onset ago] ] P19 K.E 0. 0024 =i 38 Pl (45 Thymscan
199609 [23-26] Pl 39 B0 001 anly
Eazai ™ Tapan 17:258 HEE164FE1E: [svel Pt 0014 el 0016 NE p=0.78 P10 p=0.048 | Preoperstive disease duration 3 3
[Beriv. ] 2002-14 [0 163] =038 0. D001 momths {p=dL GO0SH
Eazai ™ Tapan 5:113 HEII2ELS: [xwc] 0. 068 p=0. 55 NE KE Pl 48 el 00
[Valid ] 2002-14 [46:72] =014 0. D0E2
Hoimoma ™ Japan &:ET EEEINTSELE: ] Pl 025 p=l. 00 =l 00 p=0. 065 [Usage] =100 Operation time (p=0.027)
200309 [22:41] =030 B0, 37 pel00 Inccaplete  thymus  resecticm
(L 043}
Loa™ Korea 10 136 Modian: 28 / (vl Pl 043 Pl 0081 Pl 14 =i 28 P2 =100 Docteased rosponse  of  facial
2007-12 [36:-110] a6: pe0. 16 el 001 mascles oa RNE {pd0. 001)
Loz Italy 23: 155 [Age = 8] [eve = 80%] Pl 0020 pe0. 14 B0 071 =l 14 [lisage] el 23 Body mass inder 2 28 (p=0. 0OZ0)
1906-11 [70:=107] p=0. 066 0. 025 P (83
Li™ China S ] A1 X TEL D N.E. P DO2E p=0. 128 0. 040 LE P 36 Thymces Inccaplete thymus Tesestion
2000-13 [90-83] =063 anly {p=01. 25}
Ban"™ Korsa. 20:46 Modian: 43 ¢ [FEV1] Pl 0083 p=0. 016 el 0001 p=0. 566 P 16 p0.59 |[Use of  imse-sweressaats
196707 [z3: 3] 44: pe0. 66 0. 009 =i 00T}
[Fvc]
=0.018
Watasabo! Tapan 142108 AT219/44216: [svc] 0. 0001 pe0. 010 el 032 el 0046 P97 0. 32
» 198602 [30-92] =058 p=l. 18
Xma™ China 13114 [Age = 501 (vl Pl 040 pe0. 28 M.E K.E [Usage] Thyscms | WD classification 2 B2 (p=0. 03}
196707 [68: 53] P 36 0. 009 PO T2 anly
Abbreviations: ACAR-AD, acethylchollne receptor hlm:li.ng antibody: Deriv., derivation cohort: FEVI, Fforced explratory volume in one second; FWC,
forced vital ca cit, i MC, myasthenic crisis: MG, myasthenia gravls: MGFA, asthenia Gravis Foundation of America: M. E., not evaluated: MG,
myasthenia gravis: PE. Enridust.igmins bromide: POMC, post—operative myasthenic crisis: ENS, repetitive nerve stimulation} Valid., walidation
cohort: V0, wital capacity.

Table 1 (k4 X v 51H)
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Table 2
Caleulared heterogeneiny and effect size of potential risk factors far POMC,
Eisls factor Datuscts (o) T I %) “Oudels ratio or "mean ditference (0501 P
PFrecperative factors (Dichotomous variables)
Bulbar symproms 1 000 1] 4.54 (3.22-7.28)" = (L0001
History of criss & 0.42 38 G628 (2.98-13.24) = 000001
MGEA = [AEseman = 101 a LE] 0 429 (2Al-7.05)" <= L0
Immunc suppressants & 0.27 20 244 (1.11-5.35)" 0,03
Cral steroids 5 00 o 1.94 (1.11-3.400" 0.02
Mlale propensicy (Sex) 11 .01 [} 1009 (0.7 6-1.547" R
Thymoma R o 3 1.5 [0.95-2.497" [V RIT
WATS 5 006G 11 0.96 [0.49-1.89)" 0,01
Precperative factors (Continuous variatles)
Lo WAC 4 G0.3 G0 —14.38 (—23.25 - -5.48)" 0.002
Fyridnstigmine doge (ing/day) a 155 4 2R.00 1098450470 0o.001
IMzease duratinn (months) 4 q0% L] — 1720 —40.11-5.70m" 014
Sge at thymectomy ] 5.90 8 —1.07 [—5.05-2.92)" 060
BRI 4 205 57 —0.22 (—2.13-1.68)" 0.82
ACHR-Ah titer (nmal 1) a in i) 036 [—1.40-2.11) 0.AY
Surgical duration (min) 3 030 o 15.53 [0.36-30.70]" 0.04
Blood loss (mlL) 3 00 o 43.57 {—17.20-104.34)" 016
Table 2 (CHK 4 &V 51H)
BED 10 AT AR, 7V —EBERBRL TS Z &I R2F 2720 1 HRREP=0.001), KT, %VC

Do U EDFRIFAIFALIY . MG iREEZ{T> TWAIE
filicE>T, 7V =82 FPHT L2 LIERICHETDH
6O

3. MRAX

P20 B DAREKBY e SR T — 2 X=X il s h
TWAHMXDH B, POMC OV A7 K1 % Bk L7z J5#
L E AR LT,
“risk factors [MeSH]” , , and
“thymectomy [MeSH]” ) # % — 7 — K& L T,
MEDLINE, PubMed., Cochrane Library, Embase.
KX, Google Scholar 77— 4% X— 2% 2018 4 12 H £ T
ME LI, TNLDOHEMEICET DY T A X,
POMC OFJER, KO, U A7 /TR,
MI. mHi. 2 U —CoBEE, ek, BEEE.
MRAE, PR ERRERSE . AChR $UiRfli, A7 w4 R, &
PIHISE, PHTER ENCONWTA XTI v A% To72,

“postoperative myasthenic crisis” ,

myasthenic crisis”

4. BIRBER

(1) POMC DfalrIK 4 542 LIz i 0E 10 fhd -
7o THUH OGRS, PE, HE, X )T
J O RO HHAE S, POMC OBEEIL, F¥

16.7+8.6% (5.6%7>5 30.3%) T - 7=(Table 1),

(2) POMC OfEA+& LTix, 7 UV —Y D, Bk
JEIR, BIO, EEED 3 K+ (P<0.00001), t'V

FEIE A i |

(P=0.002) 73 #& 31 ¥ (9 I/ & T & - 7= (Table 2,
—J5. PR RT 4~ AL RIERE
i, TR, MIRAE, AChR B, AT oA K,
FIEINHIIE, KON, MR B 2 K- (=,
FIRER, KON HiE) TiX. FOHEBEMEITR
LIRS T,

Figure 2),

5. EXR
AWFFETIE, POMC DA X T F VU L A%E{To7, BN
ENTFEH LD POMC DB ILEY 16.7+8.6%.
n=10 T, RO )V —BHEE XY @hoie, £
O E, w#E & PE» SO POMC HER 20%LL F &
Fo oz Th D, POMC OfERKF & LTk, 7V
— PO, BAER, BLO, EEED 3 RT3 AE
(P<0.0000) TH 7= ¥, X1, HiRTOERIER OIFIEIL
b RE) DK, POMC O bIE# T DAY A
7 ChHDHIEDNRBIN, Z0%, TENGIZIER U
KBS AZTFY U ARFES R P, b0
Z2T 7N AXEERGLOFENEORR L EITEN, AEM
RRERPARINIZSWEF D HRASA T AN DR M
72, TEF LA LAYLE UCIHEEME O & O R
Lllbhiz, St Vo7 IR LY K& Lk
JF 2k — R~ T, POMC 044 L, MG 7 V—ED
TRK TR T 24 EO M ZBR L720,
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Crisis (+)

Crisis (-)

Study or Subgroup Events Tohl Events Total Weight M-H, Random, 95% CI

JaBBR MG 27 1) — € OHIfERREF- : A5 751 ¥ A

Odds Ratio

Odds Ratio
M-H, Random, 95% CI

- Ando T etal 2015 5 5 43 78% 44.00[4.25 45577
Hlstory Of MC Choi KH etal 2014 § 8 7 42 ik 2eeopseaats
Koinuma T et al 2012 1 9 5 54 82% 1.2310.13,11.90] =
Lee HS etal 2015 2 10 8 138 123% 400[0.73,22.03 T
(+/_.) Leuzzi G etal 2014 7 28 15 137 211%  258(095,7.07] ——
LiYetal 2018 5 8 46 185 147% 431 [0.99,18.78] ———
Nam TS et al 2011 1 14 9 52 148%  17.52[4.05,75.80] —_——
Watanabe A et al 2004 - ¢ 1" 115 131% 7.09 [1.40, 35.86] ——
Total (95% CI) 89 750 100.0%  6.28[2.98,13.24] . =
Total events 39 108
Heterogeneity: Tau®= 0.42; Chi*= 11.31, df= 7 (P = 0.13), = 38% +
et s s v o ® <0.,00001) s 0002 0.1 3 sod
Favours past crisis (-) Favours past crisis(+)
MGFA or Oss.2ll Others Odds Ratio Odds Ratio
Study or Subgroup Events 'aul Eveul! Total Weight M-, Random, 95% CI M-H, Random, 95% CI
Kanal T et al 2017 Derwvation 10 258 241% 51501 88,1415 ————
MGFA >m or Kanai T et al 2017 Validation 1 5 |s 13 49% 1.32(0.14,1250]
— Kolnuma T et al 2012 0 6 5 57 27%  0731004,1486
Lee HS etal 2015 e 10 59 136 56% 11.75(1.45,9531)
O >III Leuzs G etal 2014 5 2 14 155 1990% 298 10.95,9.25] ——
Ssemlan B UYetal 2018 5 5 4 122 134% 32110821247 T
Nam TS etal 2011 8 20 s 46 148% 5.47(1.61,1985) ——
Watanabe A et al 2004 4 “ 5 108 115% B82411.90,3571) ——
(+/-) Xue Letal 2017 1 1 2 113 40%  463(0.39,54.86) —
Total (95% Cl) 158 1108 100.0% 4.292.61,7.05) =
Total events ) 168
Heterogeneily: Tau®=0.00; Ch*= 488, df= 8 (P= 0.77),F= 0% 0.005 X 10 200
Testfor overal effect 2= 5.75 (P « 0.00001) Favours oters (mWid) Favours MGFA of Oss. 20
Bulbar (+)  Bulbar () Odds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M-, Random, 95% Ci M-H, Random, 95% CI
Choi KH etal 2014 8 123 4 25 88% 2.80(0.71,11.03] +——
Kanal T etal 2017 Dertvation 10 85 7210 182% 5.2711.92,14.49) ——
Bulbar Syrrlptom Kanai T et al 2017 Validation 2 1 3 107 45% 7.70(1.14, 52.25]
Koinuma T et al 2012 6 33 0 30 19% 1442[0.78,26793) G s m—
Lee HS etai 2015 9 83 163 38% 7.54(093,61.17) e
(+/_) Leuzzi G etal 2014 20 109 2 68 75% 7.4211.67,3284) —_—
LiYetal 2018 41 109 10 64 27.4% 3.26[1.50,7.09) ———
Nam TS etal 2011 15 32 5 34 120% 5.12{1.58,16.59) T
Watanabe A et al 2004 12 45 2 77 B9%  1364(289 6437 ———
Mue L etal 2017 5 8 106 109% 383(1.11,1318) [re——t—
Total (95% CI) 531 784 100.0% 4.84[3.22,7.28] >
Total events 128
Heterogeneity. Tau"= 0.00; Ch@=4.79,8f=93(P=0 85) F=0% 0.01 01 10 100
Testiorovarall eflect: 7= 7.50 (P < 0.00001) Favours bulbar () Favours bulbar (+)
POMC non-POMC Mean Difference Mean Difference
Study or Subgroup Mean  SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
0 Kanai T et al 2017 Derivation 722 152 17 044 17 258 317% -2220129.72,-1468) —
A)VC Kanai Tetal 2017 Validation 795 175 5 0888 163 113 181% -19.30}34.93,-367)
Koinuma T et al 2012 94 20 6 101 19 &7 167% -7.00}23.75,97% —
Watanabe A et al 2004 948 103 14 1028 201 108 335%  -8.00(1459,-1.41) —e—
Total (95% C1) 12 536 100.0% -14.38[-23.28,-5.48] B
Heterogeneity. Tau*= 50.32; Chi*= 8.6, df= 3 (P = 0.03); F'= 86%

Testfor overall effect Z= 317 (P = 0,002)

-0 -10 10 20
Favours POMC () Favours POMC ()

Figure 2 (CGCHk4 LY 51H)
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POMC ZTPHl DfEREX & LT, 7 U —BDBEE,
HAER, BERO, EIREEDRHEETH D,

(&3]

1) “SUNY Downstate EBM Tutorial”
library. downstate. edu. 201549 H 3 A&

2) SR, FAER, AAlh—. RRE . =mEH
HEJNE & PP REE RN EE 2019590:512-519.

3 KIRILZ. fh SRR X 2 ERE R )
DGR GCIZFERAEMEE]  —Japan MG Registry
Study-. f@ERE 2015;106:309-315.

4) Akaishi T, Motomura M, Shiraishi H, Yoshimura S,

Abe M, Ishii T, Aoki M. Preoperative risks of

post—operative myasthenic crisis (POMC):
J Neurol Seci.
Geng Y, Zhang H, Wang Y. Risk factors of

analysis.

5)

2019;407:116530.

myasthenia crisis after thymectomy among

myasthenia gravis patients:
2020;99:¢186

Medicine (Baltimore).

A meta—analysis.

A meta—
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Study on Operational SEA model Construction

KURODA Katsuhiko

Summary
Experimental statistical energy analysis (SEA) has been proposed to predict the vibration and sound
energy of various machines. The identification of the SEA parameters such as internal loss factor (ILF)
and coupling loss factor (CLF) is in the stationary state of the device, namely it is not working. It cannot
be said that the response prediction in actual operation is correct. Therefore, we propose a new SEA
model construction method that predicts the CLF in operation by the approximated power injection
method using operating subsystem energy normalized by the identified vibration input power using the
ILF set from the SEA basic equation, and subsystem input power is predicted using the calculated CLF
and the ILF set from the SEA basic equation. The proposed method is applied to a FE model with a
simple structure consisting of two flat plates connected in an L shaped configuration. The presence or
absence of input to the subsystem, area and thickness of subsystem with only one input were examined
as parameters. The effectiveness of the proposed method is shown in comparison with the results of the

conventional method described above.
Keywords : (Statistical Energy Analysis, Modeling, Finite Element Method, Forced Vibration)
1. XL®HIZ O, ZHETEHELIE, EB SEA 2 X—2R L L7

BUE A BV HE R IC IV T, REBIHI 2 L < 722 0 #& B AREHR AR 7 R 2R R LY, SRR ICE A L
o) O DR OB AL TR S, S RIEO E AMEERFEL CTE 2. o7 at AL, 4 >OTE)N

WRFR AN SN D 2 & THEERMEREL 2D, 570, DAY T VAT NMIERE L IRIRE T
A ECE TORBEREMIT A RO O TS, ETe, BRI PIRERRIC X0 [[E, i) O EZRERF D452

NAT Yy R =B EH B HII BRI O FIZ X L T FTANF—ZFH LEEREDOANS) AT — L ERM D
HBRE RN TH 2 Z L 3Rkd b, @EEKE T V=7 u—%Z T, iRE- X - T F LT

RHEEE RO/ AR Lo TS, ThHDERD T, —&2AEET 2 ORISR 2 BB MATIC L 0 #HEE,
e BRI ORI EMATFIED | D& LT, HEathl EELEEZITWE O ROMR, THESNLD. D&
TR VX —fENTIE (Statistical Energy Analysis; LA T SEA) i) D TR TANNERER D56 ORESHOF)ETHRIEROE

TR TR MRT¥o X i
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BIEDOMERCZE b2 IIRERDRE LR EGR L H D,
FRERICFRR LD Z EbfEfich Vg, 22T
FEHICE ST, IHRERBROMEN 2V FEBI = R L ¥ —
ETFAMERIND, BIFEE Lz 3 EROMETB
T FEM RX—ZDEB SEA & £ % i8I, EkikD
SEA C T 2 2 LI L0 BREIEO A A G LI
H, FEAHEIIE (coupling loss factor (LA T CLF) & g
Bk, MRErknz —SuiA oA uliE L T\ E
BEHR L H Y, SOICEBDHROFERDOANS) T —
DFRETHE, EEMNZ2 DAL,

TR T, IRFEBROMLEN 2\ IS SEA £
TAOBEMMECELT, 2 #HED L BEEWE I ZRICA
NER L ZOmME, WEE /X7 A —4 & LTFEM ZHWn
THAEIRNT N IR 21T 5

2. BRI

2.1 SEA EHEEI SEA [Ix15:% (system) % HFH
(subsystem) DOEAIKEL Z7p L, BEREO/ND — Pl
HBT . SEA AL

P=wLE (1)

ThoHV. 22T, ol FHOAIREE, EIXERET KLY
—R_7 hv, PIEASIRT—RT ML THDH. HRE~
FUZ AL, W& E RSSO TURBI— x V¥
—FREEOZRLF =R HLF — B I D
HALETHHWNHEHELE (Internal Loss Factor; LA T ILF)
&, SEA EHEMDONT —DEHEEZ R THRRTH LS
HL#E (Coupling Loss Factor; LA CLF) % k7 &3 5.
ILF & CLF #3li L, #HEFE~ ) 7 AL 248752
& % SEA ©T VOREE L Frd

2.2 EWREHRZFERIOER? £ELORE LM
AR AR 7 2 2 2L FOFIAICHE S . ()SEA EF
JVORESEE, (i) EBEERFO A SR E K OB O ff i,
(AT T REEREOMY, (EELEROMRF, <
HD. ()T, MEFEBRIZL 5T SEA T A -2 ZHIH
L, (i) TlE, BEMREICBIT 2 ERET L ¥—Z5H9
HT IRV BEINREIZB T AEEREDOATINY — L3
REONAT =7 o= RIS, (i) TIE, xI5eT5
TR T L X — RIRE E R T 1L X — ORI %)
72 SEA NI A —Z EEINEC IV FET . D1k,
(VFFE LT SEA /ST A — & % FBL X 5 BRI 7k

Ak E RO 5.
AT, Bl U@ & @2 mid 5720, BUF ISR
T5.

2.2.1 SEA ETIOHEE SEA AV THERET
VEAERR LB 21T 9 121%, SEA 7 /L OGS A VINIC
WERLSATHDOAEETHS. ERTHEAREZRDD T
E& LT, /NU—1EAE (power injection method; LA T
PIM) W23% 5. PIM 1%, FEAIRRED F F & EHEIE
WCEEEI DN T — 2 EALENENDOERZD TRV T —%
FHII L ILF % OY CLF 254 %. 72 Mace 513 PIM O
IR & TP B B HTIC £ D 3o 7 AR ZEZ BT D 7= O
D FE €7 V2 R B A T 21TV, EAIREEL,
BAE— R, T— NgE&EE— NIk~ N 7 2 &R
LT CLF ZEH7 5J77LE LT, energy flow model (LA
T EEM) ZEL T35, KM TIE, FEM (T X 25
D7 EFM IZ X W B &/ CLF &% & L7z ILF % M
WHZ EETD.

2.2.2 EEBROANRAERTEHREROMBH KK
TxGET D 2 BERROLE, EBRHIFEOFERT L
F—2AXQEVHEEL, FERORNANEDO AT NRT —
RG0S EHEM AT —7 u—2 )05 TR 50,

E =myv’ (2)
P, + - E
[ 1} —w My +ho M1 ( 1} 3)
P, o Tha+hi )\ E;
B, = 0)(771,2E1 —’71,2E2) “

TIT, mI3 TSR OBE, vI3EE i OEEIREANR
7 MV, ThbH.

ATNT =%, KQ)D X S IcAiRIhE L HAE, LT
AR R AR R WER T XL X — DR TRIN D729,
ARG HRITER T 7000,

2.3 KB SEA ETI FHFIC Lo TREINFIEKR
& SEA 7V, EREHEEE T vt 2O FIEG D
SEA &7 VO A EBRBIRFIIT ) 2 L IR BN D 5.
FEAHRIIRENEE & 72 236) TRITIEERIZ X 53T
M)/3T —E AL (approximated power injection method; LA
T APIM) P% FEEE) SEA EF /LD 7=DITEE L7=3(6)
EMNEVFEAEHERREZFHH L, ILF (X EFM & [k, #7E
L7z fEn 2 V5.
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(a) Apparatus of test plate structure: points marked "dark
arrow" is excitation location.
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(b) Example results of coupling loss factor.
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(c) Example results of power flow.
Fig.1 Comparison between the conventional method and the
proposed method for the same subsystem area size in case of
only one subsystem as input.
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IR TV D RERDBEL TN D

ZZTRETIE, BEAO L AEE CTh HOEED A

AN H DBAIS, AT —7 o —fE RN 5 e o
T T —NEURWE S TR UZEBES) SEA 7 /WEE 2
ET5.

3. LETR#EEICHITS5ERE) SEAETIL

3.1 WEBEMEBBANOBEOHREER
2R 1(a) & W U LB OSSR Z x5 e L, £
FIEH 1 & 2~D 25 Hz 75 1k Hz £T5 Hz A A DB
MATIET 5. BERITA R SZFECHMOM BT, e
PEFRER 2.1x10" Pa, #E 7800 kg/m’, A7 Y Lk 03125
ThHD. FEM OEFEY A X%, 125k Hz £ TOHITIHE
WCO6HIRNEHEEND LD, —HEEK20 mmfEEE L,
HRETSHUT 1470 TREEHREIT 1392 THD. ET/MTE
2 DHERFITEFR L FARIICERR I 5 9ET 5.
FEM (T £ 2 EAREEROMRIT, AlkE— FERNT,
6.7 Hz 76 R oivl. TR ER ST, 25 He 275 1k
Hz ¥ C 5 Hz 2 OBERUEECTREAT L, 50 Hz 2> 800
Hz £TO 13 &0 ¥ =7 O HTEM L. 7
NOFERE EFM 12 X % CLF HH D720 FEM f#TIC I
LA SEA fi##T> 7 F 7 =7 VA One 2016 ZfifL, 1/3
7 B —T OFHEIZITX MATLAB # {5 5.
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(a) Apparatus of test plate structure: points marked "arrows"

are excitation locations.
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(b) Example results of coupling loss factor.
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(c) Example results of power flow.
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(d) Example results of input power.
Fig.2 Comparison between the conventional method and the
proposed method for the same subsystem area size in case of the
both subsystems as input.
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R T RLF — & NEHERREIC S L 7 R 0 FEZKE)
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HHRIZOWTIL, A%OBFRESE T 5.
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(a) Example results of coupling loss factor.
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(b) Example results of power flow.
Fig.3 Comparison between the conventional method and the
improved proposed method for the same subsystem area size in
case of only one subsystem as input.
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(a) Example results of coupling loss factor.
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(b) Example results of power flow.
Fig.4 Comparison between the conventional method and the
improved proposed method in case of only one subsystem as
input when the area of exciting subsystem is larger than the
receiving subsystem.
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(a) Example results of coupling loss factor.
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(b) Example results of power flow.

Fig.5 Comparison between the conventional method and the
improved proposed method in case of only one subsystem as
input when the thickness of exciting subsystem is smaller than
the receiving subsystem.
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A supersonic wind tunnel with a larger test section

MATSUKAWA Yutaka, TATEMICHI Akihiro and NAKAYAMA Yuki

Summary

We made a supersonic wind tunnel with a larger test section. The designed Mach number of the

nozzle was 1.5. The cross-section of the test section was square and the height and width are 10 mm.

The pressure on the wind tunnel wall was measured and the flow inside the wind tunnel was

optically visualized. The result showed that the flow reached to the designed Mach number and the

flow in the test section was uniform without strong shock waves.

Keywords : ( fluid dynamics, supersonic flow, visualization)
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Development of Initial Hull Net Steel Weight Estimation System

via Neural Network

FURUNO Hiroshi

Summary

The author has been engaged in research on hull strength and optimal design of hull structure for many

years. In this experience, it is an eternal task to develop a fast and highly accurate hull net steel weight

estimation method for initial planning processes. In this paper, we focus on Artificial Intelligence (Al),

which has been attracting attention in recent years, and develop the initial hull net steel weight

estimation system via Neural Network.

Keywords : Hull Structure, Hull Net Steel Weight, Optimal Design, Artificial Intelligence (AI), Neural Network

1. #% &

AR O B &P LB Tk, RO oOF T, i
FERFHEAZTE SO ORNFE L R D MECHEE
e CRRGE LT e v, —i%ls, #aERE
PAKRENOBRMERZRELAZLIINVEEDTHLIN, TOK
& SIS ORG I GE A HE L D mEREE LS b
5. Elm, —HT, MEE 0BG 1 £ 0%
EFETH DD T LR EAT O RERH Y, L
H WES O M RAR S O 2 LR LB B IR O BLE D 2
NETURICEF DL o TETND., ZDEH2
HENS, hofoBmoOE (b BE LoD, BifHEE
DO RH% 56 2 fihak T & (Hull Net Steel Weight : LLF,
HNSW & 7R3 Dl Ao kg BE Ze HEEIE D BAFE 1T, A
D FIEZEBORE Sh AR A O BT H ORI O & 7o

TWo., ZNET, ZO&IRERZ, N7 7 ik
NEDRERZ L > TH - TE 723, X7 7 U HiFE O
HR Az & 2 KREIRIR & D F1Io 5 E F A& ORI
LV, ZOBIRSEDN > TOWDHERRH 5.

INET, FHIL, Aol b e LR T L
U X 1 (Genetic Algorithms)Z F 7o & IR 35 15
NI RO L S AT AOBRAFE V- DREEER ST
% N T JnEE(Artificial Intelligence : LA T, Al &/R)ICH
L, ZD Al ODOLSTH D AEMEROTLIE & FIWr 2 & %
Jibd o> A B2 O B BE A L L 72 N T b % 1] % 48 (Neural
Network : LAF, NN &R9) & W7o 8KkBh e S 1L o ff
%Eﬁ?)ﬁz@]iﬁt?@ﬁ“ﬁé BT RS2 E, AMENT e
U—m W - FE e DT X ARG TR - 3R
HEMLIZBE T 298547 > C& 72, 22T, AFETI

LR TAER R TR e — X HEEER



30 =

INETOEEDRMREENL, THETHE VA
TSI T IR IO E0iE MBI & Vo 2R 5
FUTZIRE ] 00 Hr Gl C & 2 3l 2 D HE B ARG JEE 0D i U M
HEHE L AT DO LTV, ZOBFHRE LN
MO RN HDNTRARS |

2. Za—FIRrY M NITI—ODBE
NN OBFZ2IE, 19494EIC~Hh 1 v 7 & By VIiCk »Thh
FotlENTWS 9. NN L, ABORERREIE 2T

IMME LTt DO THD. AAFFETIE, Figl O X 57 Ad))E,

R, HEZRE 3OS NN 2 5.

Hidden layer Qutput layer

O
OLA ¢
O - yan

Fig.1 Conceptual diagram of hierarchical Neural Network

Input layer

F7o, Figl OMARMICLT, =a—a 2 &SI,
Fig2 DX olcET v bahb.

Xi wy

(O-1) T —

Output

(01}

W3
X.
3 i
fli~1)

Fig.2 Conceptual diagram of Neuron model

Koa—v X, MO=a2—mrnb5DOANEZT, *
ORFINDHEEB LD KL, KO=a—u >~

T2, ZorkE, =a—m3iEMtEKa@)zEL T,

EAFE AT 2 By #8EE Y. 2iZ2ORXD &1

— IV Ay T =7 2 - R EEHEE Y A T L D%

Fabns.

Z=wWiXg FWoxy + o+ WX, — 0 @Y

IIT, mEAEO= a— o ORI, 0IERI(L X V)
Thn. ML, =a—arORKREZRET LT
A—=BATHY, T TIHb=—-0LFKHL, b AT R
MRS F 7, WEME(EREER a@)ix, @QRUTRT LA
74 REEEHWS.

a(z) = (2)

1+eF?

ZIT, BIFTA L EMETR, Fig3IIRT LTS A VB
BINELTBHEMBERREY, K& T D LI
BEED. £72, QRO 7 A FEEKE BRI TS
E@XD LT, OV TEA N T—BMY %
KT HENTE, ARETOMOPBIENREL RS,

a'(z) = pa(2){1 — a(2)} 3
i s e ]
[ D e
e T
oz ,'.", K //
a & ,." 'z/
@ o 505
5 g-5 L
A | [ | f=1
Pz - ]
= DR=r N - - _ 1
’/ 4',!, _, f=4 |
s S — =
—— e [ |
5.0 4.0 3.0 -2.0 1.0 00 10 2.0 3.0 4.0 5.0

Fig.3 Shape of sigmoid function

NN D% 8T A—H(Z ZTiE, Ehw &1 7 X b,

WO ERR/MeT D Lo lcikEshsd. 2L T,

FOFEE L TROADRFTIENAER FETHDL. 4
B TR X DEER Y Fvix, fassEfcE v T@)
KoL rlcRTZenTEd. 2B, EfEUTE, 8
He5 L &2, 1: AhkE, 2:HHE, 3: HIiEERT.
Fiz, FMIEXFORYOBFIFEIIZBIT S =2—n1
YOFGERL, 2OHOETITE I O=a—n b



RS AR AR BRI S eI i #15% 31

BENDEl - 10 =a—a v FKHErT L IMHRT 5.
(Aw?2,, -+, Aw3,, -+, Ab%, -+ Ab3, )
_ oc oc oc oc 4
=1 TSNP 4)

T RRE TRy
ZIT, nIXEO/NESRETH D, ke, SEBEHED
FoMEEZ RS MBI ARE TIERGRTH D, Ll
NN TIEEE, 7 A—%, B EBREHEICIE ARGV,

A TEEZTOEEFATE RV, 22T, ZIZTIE
SEHE 72 AR 0 B 2 20 D Wi b I 1 & 2 % 2 RS R
#&1£:(Back Propagation 5 : LA, BP ¥E L8 9)19 %I H
T 5. BP IEEZHOWDOHEFE LT, =y MHEELEIN

DB EEANT L. “REECEMND L=y ME
HEXDO LI ICERSND.

,_ac
5]- = F (l = 1,2,3,"') (5)
%

Fig.1 ® NN O#EZFIH LT, (@R O —FEREsS 1%

@D LV ITkwBEND.
ac ac
alei = ]'l ll_l! 6_b]l = 6} (l = 253r ) (6)

ORERLD D& oI, 2=y MEES PREL

ABLRE THEOR T LB “RFRFEC O — PR 03K

bivh. IRMZEC LIEMEERI a@) i 52 i, T

MK@X@KW%ﬁémﬁE@JZyFﬁ%ﬁm@ﬁ®
ICEMAEICELND.

ac ac 0a 6C
1t~ L(CNENG

J 621-3 da; 62
Fio, 2= MERESICIE, To LREsT &l H 22 Bk
X THEIINTWA EWIMHERH S, B L I+1 OEIf%

OO LI TES.

(6l+1 l+1 +6l+1W£-L'-1 ++6‘rlr-1i—1 l+1)a (Zl) (8)

AR O ==y FaRES RO b, fiox=y b
PR HBMIICRD D Z N TE, EMOBRIED A
BRI EMOHERTORHERRS LS.

3. Za—FNRY FI—VIZKkEMBE
#E

—fRIZ, FEEROEMPTOFKEHI TIE, HNSW 72 ED
T Microsoft #:0> Excel 72 8 TEH SN TWD Z &N
ZW. O, KT, EBEORFIYE LRI
L <>\ Visual Basic for Application (VBA)Zf# i L C, BP
TEIZ 8D NN Z W72 Wik E8HEE S A 7 L DB %
{Fo7-. ZZTlE, ZOY AT AOHEERE A F &+
H10OIIEED LT T VOBRFTT 572901,
ANT =2 DEN, HHBO=2—1 4, BP IEDFH
KON 7 A REEO T AV BOMED NN OHEE R

\CH 2 DB HONWTHETD.

ED

3.1 HEREDORIAZE
AL TIE, FHOHRE L, WRERZ QXD L 57
722 (Error Rate) & L TR TETT 5.

HNSW

Error Rate = (1 - m

> X 100 (%) ©)

Z 2T, HNSW IXFEEEOMESR, HNSWIE NN BHEE T
LIMEERCTH L. UBROHEEREREETIE, Fit%n
BADOE DTH 50D L 5 R IEHSAIN (u, 02) % H
WTEHET 5.

F) = e ) 10)
Vano?
Do, WHAREROGEITE, oHBERE, o2
HCh s, OREEO ), BIkEEC), 9%
MERIZ I8 D KFRZE (1 + 1.960) & fe/ Nk ZE(u — 1.960),
OBIBHAI 1513 % Bk & o MDD 5 i &
L Hbeb a7 5

3.2 AANT—EDEVLIEEEENTIE
F9, ANT —F OENT X D HEERE DL 2 TR~



32 Sa— TRy N T = R R Y 2 T A OBI%

A7-91Z, Table 1 @ Case 1 7 SIEEF I 21TV, 76
= ATOWEMRG 1T 5. Table 1 (X, %7 —ATDOA
NT—RERLTEY, ANBO=2— 4% 13 % ik
RELT, MmpnofftE, mkmaBiil, E2A1E 7
FEAREL(Ch), & AT U HEHEEZHWS. ZRENLOA
17— % & Table 1 A3 EFUTHE L T2 2GR 43 )
DT T H70IC, Table 1 T 5 BREDE L DK
TERLTWD.

W OTEIETIL, ¥ T E o —OE1E, 61

—a2—n(TK% 1, #2=2—1>BC)% 0 & AT,

NV F X UXBC)DHBEE, 1 =a2—r(TK)% O,
W2 =ma—nre 1l EANTL. Eio, MBS HERIT
13, FERAOOBRAIEZNENLH, |, ), KEXRL, £

AUSKHIS T DAk AN 1, EALIMZ 0 2 AT 5.

FEHHECOWTE, &7 — X oZzhEn oKl
TERRLTONH 1 ETOEHELTANTS. Chb &g
TUEHRIL, 000 1 ETOEKEZDOEEANTS.
7B, ARER L7ZBoRT — 41X 1990 4E5 5 2000 42
T CEESNTZE T ANV E T —L L7 Xy U Y
DFF 61 EEH, TDHk IACS NEDTZ/ L7 v )y
' —75 4% UR $25, CSR-B/CSR-T, H-CSR i JHiL5
Lo TUNTRUN,

Table 1 Case studies of input data for Neural Network

Neuron Case 1 Case 2

Case 3-1

Case 3-2

Case 3-3 Case 4

2

3 Class. H Lpp Class.H | Class. H Lpp Class. H
4 Class. | B Class. | Class. | B Class. |
5 Class. J D Class.J | Class.J D Class. J
6 Class. K ds Class. K | Class. K ds Class. K
7 Lpp Cb Lpp Lpp HT32 Lpp

8 B HT32 B B HT36 B

9 D HT36 D D D

10 ds ds ds ds

11 Cb HT32 Cb

12 HT32 HT36

13 HT36

61 EDHRT —Z &= AV, THE=a—o %% 16 f#,
BP iEOEE S % 6 Jilml, Y1 pE10ELIZEED
HET RS D28 % Figd (R,

8.0%

Class. | ) Class. | X class. | O Class. | (O Class. | % Class. | O
60% H @ X 1o Ol 1o |O e x| |a |X| 1o |OY
Hr | X wr |Q nr O ur |QO I le) ur | X
4.0%
2.0%
&
=
s 0.0%
£
= 2.0%
40% Optimum
Average error rate
-6.0%
-8.0%

Case 1 Case 2 Case 3-1  Case 3-2  Case 3-3 Case 4
Fig.4 Comparison of estimation accuracy depending on

the difference in input data

Figd 725505 X912, AT AEHERE A
L7254 (Case 1 & Case 4)TiE, 95%HEMERIZISIT D
BR - B/NREITIRICRELSRY, KRS 7 A
Fr NN %86 (Case 2, Case 3-1, Case 3-2 KT
Case 3-3) ClL, 95%HIBMERICII DK « Te/RZEIT/
S BBAICH D, WIS, kBRI ORER] % A
724 (Case 2 & Case 3-3)Tld, RAzE=ROIFHMN EH L,
ik R O FER] &2 AdL 7= 454 (Case 3-1 & Case 3-2) T
I, BREROFEN 0%IES<BAICHSH. Ch IZon
T, AT AN D> 7254 (Case 3-2) & ANT=5A
(Case 3-1) & TIHHEEREEIZIZ L A E2IE R Mo T2, 4
BT HETKEE NS BV Case 3-2 2 AW CTLAK O
FEATH. 723, Case 3-2 OHEEKE X, FAEROEY
(WX 0.0202%, IEHE(FZE(0)IL 0.0110, 95%iHiEfE=RIZES
1T B EmKFRGE & B/ NRRFEITE AL E AL 2.18% & -2.14%, 95%
RO KR L R/NDOIRZERIY 432% Th 7. 4[E
DFERE Y, NN OANT =X ED X i H o7 — ¥
ZRHWDNZE 5T, NN OHEET D #ER OB & 2 OHE
EREIZENELD Z ENT0D.

3.3 BN 2 —0O HDEVZLIHEREDNEL
eV T, Case 3-2 DANT—X & HNTC, BP IEDOFH
ml%5% 6 FlEl, YA px10& L CHHED=2—1 Y
B DENT K D HEERGE DOEALIC OV TR E1TH .



RS AR AR BRI S eI i #15% 33

MEO=a—m L, AEO=a—a KLy bd
72T D LM HEE RS EE AN YL L2720, A RlE 12 {#,
16 f&, 20 f&, 24 &, 36 & & E (I & & DOHEERE
DB % Fig.5 1”7

8.0%

6.0%

7 Average error rate
4.0%

2.0% [
-2.0%

Error rate

Optimtum
-4.0%

-6.0%

-8.0%

Fig.5 Comparison of estimation accuracy depending on

the number of neurons in hidden layer

Figs DR LY, mOHEEHER BRI Tho7DIX
Case 3-2 DANBO=a—a VL FEL 12 HE L5
Thoiz. 20DEHED 12 HOEGE & X ThT Ik
ERLLRETED 72D, FEEHNSBLZE 2 &7
S7clzd, UBOBRFTIETREO =2 —a % 12 (8
LT5. B, PREO=2—m A 12 HE LA
OHEERGEL, RZEROFEE (WX 0.00776%, 5 HE(R =
(0)1% 0.0100, 95%IBMHERIZI 1T DI K75 & I/ Nidas
IXZNFH 1.97% & -1.95%, 95%iH il =R D fi K & Fe/hd
FEMRIE 392% Th o7z, AEIOFERE LY, HiCHHE
D= a—na CEEEPEITHEEREN B < 2D Tk
<, WUR=2—n U BERETDVNERDD.

3.4 BP ZDFEEMBDEWVNC L IHERENEL
IHIZ, TITIE, BP {EOEEEHRODEVC L HHEE
FEEOENZOWTHRFEITH. 2O, RLERT —
A IR LS SEL L, BuRT —XITkd 5
HEENRGE XM B3 228, REOT — 215t 2 HEERE
NEALCLEI>RBFEHORNNPH TS D, £2C, =
T, ANBRR B A PERR T D 8L B ELE R VT
Case3-2 DHRT—Z b 1 EDT — % ZHIBR LT, HIkR
LizT—2%RmoTr—2 L LTHEHATLHZ LU,

ZoLE, HIBRLIEHRT 4 CENT AT 20309 1
Ehot20, ThbLEIRLE. it~ T, AECHEHT
LHERT — AT TR LD, ZOMDRT A—
ZIZOWTIE, PREO=2—a iE 12 #, ¥ 1 B
X100 & L7z

BP 0B mkx 1 Halne 7 FRlET, 1 HET D
HRo L7256 OHERE D2 b % Fig.6 |-,

8.0%

6.0%

/ Average error rate
4.0%

2.0%

0.0%
0

-2.0%

Optimum

Error rate

-4.0%

-6.0%

-8.0%

Fig.6 Comparison of estimation accuracy depending on

the number of learning iterations

Fig.6 DR LY, BPIEDOFHE B AT L HRT —
PRI HHEEREE LM LS 2 micH Y, 6 FEITTHEE
FEENIR T 2 Z L 2R L2, 2O NNICHIBR L7 Zor
T—HERMOT—2ELTAN LELEEZOWERE %
Fig.7 |27

1.8% T

1epse LT 1eB% g oy
1.6% —
1.4% 1.304% —$
i [
1.2%
&
2 10%

$
£ 0.8%

0.6%

0.4%

0.2% T

% 0.0B% 0.0p% 0.01% 0.01% 0.00%

0.0%
0 I 2 3 4 3 6 7 8

Number of learning iterations ( < 10°)
~®— For Unknown Data (1 data) - &- For Teaching Dada (59 data)

Fig.7 Comparison of estimation accuracy between unknown

data and teaching data



34 Sa— TRy N T = R R Y 2 T A OBI%

Fig.7 OFERMES D LI, RIOT —XIKT 5
HEEHEFEIE, FHEEA 1 FREO L XIS BRBEENEL
Roley, ZOBEMETIIERT — X ISR HHEERE X
AR L TWn7pw, 28 EES 3 DRI Ricke s &, #Hor
T A L RO T — 2R D HETENS B 1L B A
MEFHFEHEREN M EF2@mcH 5. £, B
SLTWEZIEBEEIC O T, A RH L 7-#PE Tk
FEEEA S L THRMO T —Z I D HEE R E O
EALIZ R THRNLT, @R BRI L TR T & D3R
TED. RMOT =Xkt 2 HEREIL, FEEE 6
TENZHENTH 1L52%FRETH Y, FEFOKRR L, #IH
RETELPS T D HNSW OHEEREIE 13 3% TH H D
T, ToHEREEATD.

35 A UDEVC LI EERENEL

%12, Case 3-2 DANIT—4% 61 BIZE LT, R
JED==a—uw R 128, BPIEDFE R Z 6 AL L
T, V7 FA RBEOZ A > f OEVIC L DHETHE D
BAEIiZOWTHRETE1TS. 4> p % 01, 05, 10, 1.2,
15 LBLEWT & & OHEERE D E{b % Fig.8 127”7,

8.0%

6.0%

4.0% W

Average errov rate

o
=
®

Error rate
=
=
53

Y
=
R

0% 1 I
)_‘/ Optimum
-4.0% /

-6.0%

-8.0%

Fig.8 Comparison of estimation accuracy depending on the

difference in gain

Fig8 OFER LIV, AL 310 L 1.2 DA ICHEEK
JENBEL Ieolz. L LARBD, 71 v B3 1.2 DEAIE,
MMAROPENADHH~BE L TEY, @FHORT
I3 HNSW ZHBRWFIAICHEE 42 2 LITR W E L2
TA Y BIE 10 BERAT S, BEEINAER S 72 NN &
Fig.9 IZ/RT. Fig9 H ot 3K FoRT—F%2£KT. -
BT AERR S 72 NN OHEEREEIE 3. 3 IT/R L T 2.

Input layer Hidden layer OQuiput layer

12 Units 12 Units 1 Unit

Repeat
60,000 times

Class. H =+

Class. I wp

Fig.9 Conceptual diagram of the generated Neural Network

4. %8 B

AT, IEFEH SN TWD ATHREANCER L,
ZD A DOEDSTHDL=a2—F /L%y hT—27(NN)EZH
WC, ERFBUGOMMIMRE R EICEH T S HEE
VAT AEBRE L. ZOBRFOT T, NN ODASTF—%
DIGE LB/ T A—Z OBTERE T NN OHEE T 2 #E R D
I & HEERS I =N A LD EEH LML, 4,
BABRT —H BN, ANNT—H E{ZNRTA—H %
YN ET D & FERFHBY TOMEAIC S+ kb AT 6E
RWESAT LAEERTHZENTE, 5%, 0
MEto BEE & B D HEEREE T LA TE 20N E S A
AT D00, AN T S a =05 BB
DFEVEGHI T LT Y X E NN ZBA bRy b
— 7 DERICHOWTHRFEZITo TN TETH .

it i

WFZe4 0, AHFZED 7 00T AL RS LT T
JHX F LERBRERZERTY L0 %R Lo
—ADAH FEE ARE, NSRS, BER R
FR(BL, BEMAC BEtt), VEME 1 T2 B(E, Hhlatt
HFTERET), I ER ARG, Yy oSy v raddg
7 v REESHNCEGH P L RiF £

SE 30K
1) AKatoh, Q.Li, H.Furuno, A.Matsuo : Evaluation of
Strength for Double Hull Structure in Initial Hull Planning

and Optimization of Hull Weight with Genetic Algorithms,



2)

3)

4)

5)

6)

7)

8)

9)

10)

FRMGHS AR R B Bl e 78

Journal of The Society of Naval Architects of Japan,
Vol.184, pp.539 —549, 1998.

DNEERE, ZEHE, HEPILE SV F v U YOS
WG > 27 L ORGSR, TS, 8 97 5,
pp.177 —185, 1999.

AME, HEPILAE, MAEEE, HAREE : DOUBLE
HULL TANKER OHEISERIHIFHE & 2 7 2 OREEE(Z O
2 2LBHD #H 9D KRB L —DHEA), HEEkER
B, 598 5, pp.l61—167, 1999.

ZEffE, WEFULE, JNEERR . ST Xy U Y OREEY)
WFHH > AT AOFE(Z D 2 BEHT VI Y XA
KD EEREL), EBERSSW, 99
pp.193 —202, 2000.

WHPRLE, INEERR, fEEAFE LT X x U YO
ERVNFHE S 2T L OREEE(Z D 3 T HhENS O
JESREE 2 B Lo i sk sk, TS aaW, B
101 %, pp.177 —184, 2001.

WBrELE, bR FE : DOUBLE HULL TANKER i
WG S A7 LAORER(ED 3 BB T LY X
Ll K EERGE L), ETEhaSW, F 102 5,
pp.381 —389, 2001.

HE5LE, bR FE - DOUBLE HULL TANKER O3
WG o A7 L OREE(Z D 4 RGO G
b)), VEENEARS R, 55 105 7, pp.295 —303,
2003.

WAL, AbRT T - BOKBAEE SRV O A IREY R HE
ERICET 2098 — G EEo" N =2 —T L
Xy MU= ERWIHEERER ElconwT—, H
RIEM 0 CHE, %5189 5, pp.281—289, 2001.
MR =a—n - 77V - BEHT ALY X
I, PEEIXTE, 1994

WIFR=, WIHHEE T4 —7 T == 7B bhd
e AN, HlrEReeL, 2017.

T #15%

35



iR D REERC B2 5 8. L T i

ol

ERHE R BRI 7E

j(i *1

T #15% 37

ey 2N (el ANE

Al mE?

The Stern Shape Optimization Considering Scale Effect of Stern Waves

Minagawa Daichi and Ishikawa Satoru

Summary
This paper describes the relations of scale effect of stern wave and most suitable stern shape. The
CFD method used here has been originally developed by Hirata,N. and Hino,T. The result of the

CFD calculation of the series 60 showed that a big difference was seen in the stern wave height

between model and a full scale ship. The most suitable displacement distribution of the full scale ship

was found to move the displacement distribution of the model ship a little ahead.
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Synchronous video collage of spider mating videos shot with multicamera

SHIGEMIYA Yusuke

Summary

Synchronous movies can provide new knowledge on animal behavior. In this study, spider
mating behavior was shot with multiple cameras synchronously or independently, and their videos
were synchronized and collaged into picture—in—picture or quarterly split screen videos. Video
edit software enables these processes, where identical scenes were used as clues to align frames
of each video. Quarterly split screen videos provided the most fruitful product by linking events
from four videos; two macro videos of male and female spiders showed their movement in detail,
one distant shot including two spiders showed the migration from each home position, and one
video capturing PC screen showed the wave from the laser doppler vibrometer that monitored the
vibrating spider web. There occasionally happened frame dropping, which can be caused by the

difference of frame rate and/or low writing speed of storage media.

Keywords : ( Final Cut Pro X, split screen videos, macro video, laser doppler vibrometer, frame drop)
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Fig. 8. Editing in project window of Final Cut Pro. At first,

Video files are uploaded in library with Browser (D). Second,
videos for editing as new movie project are added into
Timeline (@). Third, the pixels and position of each movie
are edited in Inspector (). At last, the edited movie is saved
in proper format (@). The Viewer shows a movie in editing
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each movie.
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Fig. 5. Wedge shape markers shown in upper side of movies.
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Fig. 7. The videos edited by three methods of collage. a,
picture-in-picture collage of two synchronous shots. b,

picture-in-picture collage of two independent shots. c,
quarterly split-screen collage of four independent shots.
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Fig. 8. Synchronization of two videos based on the
movement of fingers in quarterly split-screen collage.
The video in upper left is shot with the camera in the
lower left. The left two videos are synchronized when the
same scenes shown in upper left and in the monitor in
lower left.
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