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The Study of Three-Dimensional Sound Image
Localization using a Headphone

(Department of Electrical Engineering and Information Science) Hiroyuki TAWASE
(Department of Electrical Engineering and Information Science) Hisashi KAJITA
(Department of Electrical Engineering and Information Science) Hiroaki NOMURA

Abstract
Multimedia technology requires network audio technology as well as image processing technology to
render acoustic events. Acoustic events include three-dimensional sound image localization. This usually
requires three-dimensional directional binaural impulse responses, which are equivalent to head-related
transfer functions (HRTFs). This paper describes the sound image projection system, which has inverse
filtering for HRTFs in an anechoic space. Inverse filtering for HRTFs, however, is formidable since
HRTFs can often be of the non-minimum phase (all-pass). For resolving this problem, we realized the
inverse filter of the non-minimum phase component (all-pass component) by using a matched filter with
time-delay. From results of computer simulation, we can understand that the inverse filter of HRTFs can
be realized by both minimum-phase inverse filter and matched filtering. Moreover, we can success

three-dimensional sound image localization using a headphone.

Key Words: Sound image localization, Head-related transfer function, Inverse filter, Non-minimum

phase component, Matched filter
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Fig. 1 Two-channel sound image projection
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filtering for two-channel sound image projection
system.
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Fig. 3 Amplitude (a) and Accumulated Phase (b)
frequency characteristics at azimuth of 45° in

left-ear.
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Fig. 4 SDRs of left-ear (a) and right-ear (b).

§4 FLO

KT, SBRFEE 7 V2 2RO TEEESNERM D~ >
R 7 4 BRI DWW TRRRT LTz, BRI 7 4 V7 R
THWT A NEDE—NRARFIE~T v TF KT 4V E &
BWH L7z, ZOREER, KFEA 0 0°IBNTHAA ¢ -
45°,90°, 180°, 270°, 315°D 5 FMIZB W TIRIZIE B F 2
FNEGEM A EBTE D Z LMynoiz,

SEXH

[1]M. Uchiyama, et al. Proc. Inst. Acoust., vol. 20, pp.
231-238 (1998)

[2]M. Tohyama, et al. Proc. IEEE Workshop MMSP, pp.
221-226 (1999)

[3]0. Kirkeby, et al. J. Audio Eng. Soc., Vol. 46, No. 5,
pp- 389-395 (1998)

[4]M. Tohyama, et al. “Fundamentals of Acoustic Signal
Processing” (Academic Press, London, 1998)



—

ENGEEFEBDOE T 4 L2 OFRLICEAT HHE
(BRERTIELE) B0

Sound-Space Equalization and Intelligible Speech
Reproduction in a Reverberant Sound Field

(Department of Electrical Engineering and Information Science) Hiroaki NOMURA

Abstract
Reproducing dry speech is an important spatial-audio technology as well as rendering desirable
3D-reverberation from a dry audio signal in reverberant space. The key issue is inverse filtering of the
transfer function (TF) in the reverberant space. Inverse filtering, however, is formidable and can be
instable in a reverberant space, since the TF can often be of the non-minimum phase (all-pass). The
inverse filtering is able to render a desirable audio signal at the listening point (target position). However,
the variations must be contained in the TF in a practical situation, since the listening position is not
always fixed to a single point or the TF itself can be time-variant. We assume that smoothing (instead of
localizing) the TF on a target position makes inverse filtering robust. The TF, however, must be smoothed
keeping the minimum-phase and all-pass properties respectively. Therefore we propose a method for

moving the poles and zeros of the TF symmetrically from the unit circle in the z-plane.

Key Words: Reverberant space, Inverse filter, Transfer function, Non-minimum phase, Poles and zeros

PR, W7 o v ARERE HER/AMIAEE Y R - R

(XL &IZ A VE F FAWT  BEBEIRIC T A ARERB DM 7 4 L&
BEBEY AT AIBWTIE, 3 RIEEEZEMEE L, ZRER L R RO GEREE A EB L2[3], LarLAan

MEOEEEMZ Xy NU—27 & L CHRICEET O, EEFOREIIERMEDCART, ERNrLHLTH

EBEZELBE LT S]], RAEBLE(Virtual EAENTND & EHEFOREITRBIET I 2, A5

Reality)IZ551 5 HFEHSEE T LB N TIE, BROFERE TlX EBWNGEERROH 7 0 VX IZBT DR LU A
EERLEY, METLIEFNRKEEECHD, —XIZ, BHEET D Z L& REMEZ R LT 5 BV
PTG T 5 EBNEEBE ST S/ MY & A —v TRREZHDTH D, £2. BENEEBREO A — /L2

5y GER/IMEFR ) I K D R S D [2], 15ER 5y Of « FROFEEIZIBVTL, B 5 OR/AMIFRRM Y &

B B/ IMEFARL Ay DT 4 V2 1% BERISEIC B W TR E A — VSRR B - T 2 MER D DT, BFE
WZEVMET 208 A — VR RARGr D7 ¢ NV ZIFFER R & 7 TANT LEAWTE I, 22Tl Z-FmE ki
. HFIELAW, FITC, A RARSDOMT 4 N HED ZHAL M5 OMBERLE O HEER . GiEE R0 REL

RV B AR > T2 A — VR A D~ v F R e LIRET D,



T3 5 B P S ey

§2 HTJ4N3EE

BBELTOAL LSV RIEE (n) BEOW T 4 V4
g(n) D1xiERH(Transfer Function)% i Zh H(w)
BLOG(w)td2L, UTICRTEERESGS, HL.
o 3EFEAJEE S (Complex Angular Frequency) T %,

H(w)’G(a))=Hmjn(w)'Hap(a))~G(g))=l e (1)

ZORKREY, Glo) T H(o) DFHZIL Z &2k
‘/ond, #E-T,

Gl(w)= 1 (2)

Hmin (a))'Hap (Cl))

22T, H,p(o)E H(o) OF/MIFERE S (Minimum-
phase Components)&. H ,, (@) {34 =/ S AR5 (All-
pass Components) %7,

— RT3 WonFRERE T BT DB EREE(TF) 0 & ik
KPR T, B/ MR S & A — LS ZA R  OFETE A B,
e/ IMABR 3 D7 4 L 21X TE T HORE R fiEd T R AT
CBET 2, LLARG, H, (0) DERAR, Z-Fi
EOBRAHORNANZ NG Z OFREEZRRT D 2 &3
TER, £ T, Feld, RDEIEL Ff>72 H ) (0) D
~ v K7 ¢ V% Matched Filter)ZEAT 5, ~vF K
T ANE OREERRIL. Ty v F T HEED AN

MLV OIEFILZIZ L - THE R b D, BREEKIC BT 5
/MRS O VA — VS A D~ v F K7 4
BT K o TURBES CORERBKOY 7 4 v 7 2 K
DERIZRD D Z B TE D,

Hap(w).Hmm(w).G(a)F% C e (3)
Hmat(w)*'Hmat(w)'G(Q))z% S (4)

% 73 5 (2011)

Hmat (a)) e o o (5)

Glw)= .
Hmin (Q)) ' |Hmat (a))|

BL. Hyy(w) v~y FF7 007 0nzEBHK

H,(0)=H,,(0)

§3 GERHRORIES K UMHEDEBIE
3.1 RIEAKBFEDEIE

BRI, B/ MRS & A — VR ARIC S BET D
ZENTE D, ZORYMIFRKGT & A— /LS AR5y DR -
ZF ri(Poles and Zeros) D FFALEIZ L V. #RiE(Magnitude)
& (ifH(Phase)# Hilfl 45 Z L RN TX 5,

Ie/IMELFR R 25 O 8%k 7% (Exponential Window)I3iR
BEEET S, ADNIIRREF -2 BBEBIC LY | K/
RMEFARR Y DB AL Z- i LD HALH D OE S5, Bl D,
[A] Fe/MEARA 7SV RSB DR E % Z-FhE Lo AL
MHEST DL
(DA > 7SV RSB D/ MEARRK D By (1) WHEERRF R 25
e M EFELIITI,

3.2 F—IWNRESOMERRBFIEDEBE
B/ MALFE R 53 O HRE S HURFIE D F0 7 5 7 A — /L X R

Ry DAIARITFRBBR BRI & > CTEHETH D, A—L/ Ak

SOM - EROBEBIIEFRES 7 A T A (Complex

Cepstrum)Z AW TLIRE N D, BUTFIZ, A=/ A5y

DA 23NV AEE DR & F R (HRELE) 2 Z- Tk Lo

P iR S 5 HiEE R T,

[B] All-Pass 1 73V AJREDORR & F R CFRALE) & Z-

Yot OB B iE S B Ik

(DHEE L 72N A S0 UGB O IGALFE AL 43 (Linear

Phase Components) % it 0 k&< ,

Q) L) DAL 7 H BRE LTe A IV R RE %

h(n) = hy, (n)* hy,(n) & SETD UL, * [XEHRIAS

FsraRT),

(3) EFE(2)D All-Pass A > 7L AU hy, (n) D 7 A b



BAS © ERRERE O T v Z ORI S HFSE

7heg(n) = kA 2 rR e ORI EARE (Mo ) T Im Th
: V. M B LT My sid My s & 500 £15° 12
cap(n)scapmusal(n) for n>0 : : 0
WIE LTz, FREEICRT DA VA SEOHIEL. Bose
woncausal 10IMM R v°— % 7> & TSP(Time Stretched Pulse) {55 %
= ¢, ""-“""(n) for n<0 <+ - (6)

ap

iU, L5 3 MR TSR~ A 7 m R R IV CORE
? X 51T H AR (Causal) & FEK F &8 (Non_causal) (= 45 & L7z, MIEIZBIT 20 7Y » VA F, 13 48kHz ThH
ERE LA, FEREEERAZZE LY 7Y v VA% 16kHz (2

ausal 2% 7Y v 7 (Down-sampling) L T I = L—¥
@ LEEG) DT T AT LAOREE Capcaum (n)

3 U ERIToI,
B A V7V RIRE hapicausal (I’l) EERT 5,
oM
B) L@ DA 2 A EE BIEAL R ILBRDL TV D) hy(t
(HR/MILAAR AT B L T e s R B s e ™" 2R U7z @_ - I<| 15 h() im bMo
1(t
A VISV ATEE DT v
A x(t) hﬂ(t)
hapicausaliexp (l/l) = hapicausal(n)e_om L A b M,
Room 186m?
6) EFRB)YDA Y RNV ARENL T AT A
Capiexpcausal (n) for n>0%xkb5, Fig. 1 Experimental setup for impulse response
measurements in a reverberation room.
(N EFRO)D T T AN 2 %2dwFEEE LTHVIELT
Cap(n)= capiexpm“‘ml(n) for n>0 §4.2 REB®R
M, (FE L (E) SR CORERE DM 7 4 V2 %X (6) &
E_Capiexpcausal(n) for n<0 c e (D VRO, ZHEAME My, M. My 50 7OV A REITE

FAANTERER AR 2 ()12, RRE Y My R TN
A SNV AAEITLTETWDD, My, My i CDA »73L
AWSEINTHALA > 7V R > TR, £ 2T, B H
BRI R Cd % MTF(Modulation Transfer Function)[4]
ARWTEFRME ALK 2 (b)ioRd, I ER
P TH D My RTO MTF 1358412 1 &8 0 REFIEE
NETLENTNDZ ERbND, —FH, o M, My &
TIEMTF (3 03~0.5 L7y JREFRSEISNT, HF
BARREE DN ] - L TR 2 & vbinD,

ZZ T Mo (BBRALE) DA v ZGRE % R
(Equalization) 3% Z Lic kv | BEEFFEIEOY 7K
RERS Tz, BIEITRAIZ X 512, FBBIZ Y72 > T
SEHBALER(A) T4 7OV R IRE O/ IMEFR R 5y 0O JVER |

#r L\ All-pass Phase 7 7 A 7 L& 1B 5,

(8)_LF2(7)?D All-pass Phase 77 7" A kT LD A 7L A
InEwE T (BRE SN2 CTORBIHEK S ZMNZ D) L
T, WEFRABMHANHES T2 All-pass A 730 A

mﬁhap(n) BREHND,

§4 =B
§4.1 REBHE

EERTRAR 186m’ OREHORBE TITb, &
WK OFRAIEHIL SO0HZoct T 1 HThHB, K113,
AC—H LA I aROMEERLIZbDTh %, AL



T3 5 B P S ey

BLOL FBLLEEB) A 2 7L R EED A — LR ARK
Sy DI & Az, My R RALE) SR TOA > 73V Ak
BOVRALHET 4 NV Z 2R, ZEAE M. My, M, &
DA VPN ATEEIB AT ERZ 3 (QIZRT, [
BEv., My (BRALE) OA 7L RSB ITHEAL SV
AT LD LV R IRIL > TWD, —. M, M,
BDA UV AREEITIK 2B LA v UL R D)
BN R TND T ERbD, £z, MR (BRAL
E) OA NV RREEFERLLTESED 3 HETO
MTF %38 LK 3(b)lcsd, [ 2(0b)icki#z L My, M,
RO MTF XMk LAEIZ MTF O b #ERk ST
WHZ ERDNrDL, AL, MR (BRAE) © MTF I
1 RVIETF LEEREAEENERTE TR,

1.0
VMVA I M1
-05 [
10 ' Mg
(ERbIE)
=05 [
10
L "
=05 [
1.04 B5FS(s) 1.07

(a) Impulse response

MO
(FEARLE)

m

H

=
Ci

2

02 M,
% 2 4 6 8 10
EIRREK#H F(Hz2) ——
(b) MTF

Fig. 2 A sample of inverse filtering results for the
positions shown in Fig. 1 using the inverse filter

for the target position M,.

% 73 5 (2011)

M
0 JAVA A" 1
oy l
1 l MO
. - (e )
-0.5

1 BFfl(s) — 1.04

(a) Impulse response

1
08 &

£
? 0.6
Jul
o
0.2
0
0 2 4 6 8 10
EREEH F(H2) &—
(b) MTF

Fig. 3 The inverse filtering records using the

inverse filter for the smoothed TF at M,.

§5 F&H

KWL TIE, ENEEBEE T 2k L OE AL BEE
T5Z LT EREMEL R 28T 4 L 2o
T~z b7 o V&3, FABLORE Z-FHE
EOBRAAMENLEICHREET 22 LR, B -
ZENMEDOZGITS T HBUR S 2T 2 Z &£ Hk D,
Flo, AFEORYMELEFHABREOMIRBETH D
MTF ZHWTH LM LT,

SEXH

[1TH. Nomura, et al. Proceedings of the Tenth
International Congress on Sound and Vibration, vol. 8,
pp. 4247-4253(2003)

[2]M.Tohyama, et al. J. Acoust. Soc. Am. 89
pp-1701-1707(1991)

[3]Radlovic, B.D.,et al. IEEE SAP 8(6),728-737(2000)

[4]T. Houtgast, et al. Acustica, vol.46, pp. 60-72(1980)



2F v RLEBEBRBEVATLIZEITAEBIEYE I ILE

(BERERIFENT) HFER

Inverse Filtering Using Smoothing Technique for Cross-Talk
Cancellation in a Two-Channel Sound Image Projection
System

(Department of Electrical Engineering and Information Science) Hiroaki NOMURA

Abstract
This paper describes about the stable inverse filtering of the crosstalk canceller. The key issue is inverse
filtering or magnitude and phase equalization of Head Related Transfer Function (HRTF). Inverse
filtering, however, is formidable and can be instable, since the HRTF can often be the all-pass component.
The locations of the HRTF-zeros can be closely to the unit circle in the complex frequency domain and
those are highly sensitive to the location of source receiving positions even in a local area. If the inverse
filter is utilized for sound reproduction at the target point, then receiving signals could be instable at other
points even closely located to the target point. This paper investigates stable inverse filtering in a local
area for the space-variant HRTF based on cepstrum decomposition of poles and zeros. From the results of
computer simulation, we can understand that this smoothing inverse filtering is useful to get the original

sound source in spite of the listener’s head movement.

Key Words: Cross-talk canceller, Inverse filter, Head related transfer function, All-pass component,
Cepstrum
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Fig. 1 Two channel sound image projection

system using cross-talk cancel filters.
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Fig. 2 Received binaural signals and their frequency characteristics through inverse filters for an

impulsive input signal, when the listener faces the direction to right by 0, 10 and 20 degree.
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Current-voltage Characteristics of a Micro-hollow Cathode Discharge

(Department of electrical engineering and information science) Tsutomu YAMASAKI

Abstract

Experimental results on the current-voltage characteristics of a micro-hollow cathode discharge in wide range of

helium gas pressure, 1 — 120 kPa are presented. Using a metal insulator metal sandwiched electrode system with a

hole of 0.5 mm in diameter. Obtained relations between reduced current and sustaining voltage were in good

agreement with Townsend similarity law. In the case of large ratio of the cathode length to its diameter, hollow

cathode effect appeared at low pressures.

Key Words: micro-hollow cathode discharge, current voltage characteristics, similarity law, helium
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Figure 2  Cumrent-voltage characteristic of micro hollow

cathode discharge, cathode diameter D=0.05 cm.
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Figure 3 Reduced current as a function of sustaining voltage in
the case of the cathode length L=0.05 cm and diameter D=0.05
cm.
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Figure 4 Reduced current as a function of sustaining voltage,
L=0.1 cm and D=0.05 cm.
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Figure 5 Reduced current as a function of sustaining voltage,
L=0.2 cm and D= 0.05 cm.
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Figure 6 Reduced current as a function of sustaining voltage,
L=0.2 cm and D=0.05 cm.
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Figure 7 Calculated width of cathode fall region including
negative glow as a function of gas pressure.

7 RRAERE T B O & RE R GHE K

UT TR e —BEBRTH 5 Z LBHTT 5,

FEHBRE T Ik & Fiih 2 B AN K 8h BE il PR 7 C DB 8h
EMrMAERMEIKTE L e LCRER TIE2HE L. E
R/ —HEBILHIATa—DBEHREL C. FOREES
SEOBEE L TR TITR L, ZOESEEEEE 250 um
L V/hE iR A e —RENIZ R RS LRI



16 RT3 S P A e

Ro—RERENERIND, KPOLy 2T HERFEE
V. BEEREE Am’) 2R LTS, REBEERTE 02
Alem®, 0.02A/em® & L, EEEMN 150 V, 250 V DHEITD
WTRLTWS, EERZ v—0RERE TEE 150 V OB
(FROT —ZIAAROCHKBBTH D L, KEEI~Y U
A), 10 kPa P BIZRW Tk v —[RABHE A RN T 5 RIREME
N&HD NGB (FNLUUT OKETII pre-discharge) , &
BEREENRKE <25 LIRERETRIZS DIT/NEL 25,
i BEBSEERRND MDD 7O MEBHEFFEE X
BRY EDEITKREL 25,

4.2 [RAERE TR E A 0 — 0D
Ak TRIROBREE j 13, BBERIRERET LIZED
HELEY,
. 9¢, V?
J= ?ﬂm d’
V & dep iXEBRETOBELIE, ~V 7 5AF > He'D He
N TOBEEITERR tio= 9,200 [cm’V''s'] (0° C. 1Torr)
RRIAL, MEERMKEEIEERLEY,

ER7o—HEIZBIT 2R e —DEEX dy lTROXTE
BLEY, 2OKE ST 2kPa T+ um, KEQOHEME LD
W LRHBRE TS LER TE 5 bWl 2o,
2.06x10°x 4,.d. (j/ p*)

VAU S

ZZT. 1e0=770x10°m & d,,ix1 Torr i BEF DI
B H BT L BB R. Ve X BBETEE. Ueo=175 eV
AR O—IZEATHETOUHM =R —ERHE Y,
REFOBHE ALY —BEBHRTR/ME2(ETH
B)(He FFHEE)=2.74x10" 2> LB KK 0.1544 DfEL 725,
JIPIIBREBREETH D,

FBBWERDER).

Pdys =

4.3 BHART MV OKERFENE

£ & L=3 mm ORMEL AVKEER 60 mA 281 53t
AT MVorAR (BRI 468 nm~505 nm TEB S h7- 8
. 468.1 nm Znl, 468.6 nm Hell, 471.4 nm Hel, 481.1 nm
Znl, 486.1 nm Hj, 492.1 nm Hel, 501.6 Hql, 504.8 nm Hel /5 F
DEIZ W % 7% LT2)% 4.4 kPa, 9.5 kPa, 20.3 kPa, 40.7 kPa, 60
kPa DRUEIZHA T D RERBR LK 8 1T~ 7, HIEIKEDRR
BET A DORNE D HBITEE BART FLOFOHE

735 (2011)

E»520.05 nm OEBFHYEE L7, ROftEILE CHA7=R
ETRLTHD, ~Y 7 LHPHERT Hel DFEAMRITMZ, 53
VWD HREREDA 7 4R Hell CRRABRMRIR T DA~
R VR Znl 28BN TN B, 9.5kPa O & & FeEIREE A3 E § 78 <
R u—EBRERE DA A UBROSBRBELRE L o L bR
BN, ZORELVES THES TH & HIZHEBET
BT L%,

PAED X D IZRMBRE TR & B AT MIVIRE O R
R IV 10 kPa EFEOEKEFR TERN LBV EEIT A7 —
ERRRTHD Z LR TE S,

—— 44Pa l
Mu o | L
—— 203Pa

g

% .
492.1nmHel |
501.6nmHel

504.8nmHel

3

8 OnmZnl

o 1486.3nmH 8

468.6pmMell
471.4amHel

-
Iativg intensity ~<[

481.1amZnl

f"
@
g
;“

~

§
%
|
i

D=0.5mwn L=30mmn
Helium 80.0kPa 60mA

Figure 8 Relative intensities of spectral lines in the wavelength

range of 468- 505 nm at various pressures.
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Figure 9 Reduced current as a function of sustaining voltage in
helium and 1%-hydrogen mixture, L=0.3 cm.
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Figure 10 Reduced current as a function of sustaining voltage in
helium and 2.3%-water mixture, L=0.3 cm.
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Possible Roles of Midge Larvae and the Associated Bacteria

Inhabiting Slow Sand Filter Beds

(Faculty of Civil and Environmental Engineering)

Juni TAKEUCHI
Shiya SUZUTOH

Abstract

Bacteria in the gut of midge larvae (Diptera, Chironomidae) living in the uppermost layer of the
beds of slow sand filters (Hirabara works, Kure, Hiroshima) were isolated and characterized by
their hydrolysis enzymatic activities against starch, casein and tributyrin, as compared with

two other samples such as the surrounding sand beds and overlying water. Higher frequency
(about 80%) of the isolates from the sand bed had hydrolytic activities against the substrates.
This suggests that the midge larvae constantly produce faecal pellets which contain a number

of bacteria having hydrolytic enzymes as a result of their grazing and excreting behaviours.

Lower frequency of those from the gut may be due to difficulty in culturing strictly anaerobes.

The midge larvae and their faecal pellets are not accepted as unhygienic but beneficial factor,

thus conditioning the sand beds to supply us with safe and more natural-tasty drinking water.

internal colonizers,
PTEA,

Key Words :  gut flora,
JEBPHAEEAH,
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Investigation of Concrete Cracks of Existing Reinforced Concrete
Structure Buildings

(Faculty of Architecture and Structural Engineering)Masaru TERAOKA
(Former Advanced Architecture and Civil Engineering Course) Yosuke TANIOKA and Satoshi KAKE

ABSTRACT

This paper describes the investigation of concrete cracks of 2 existing reinforced concrete structure
buildings with each three stories, which were constructed on a soft stratum in 1965 and 1972
respectively. In this study, the self-strain stresses due to the differential settlement, concrete drying
shrinkage and thermal stress were evaluated with the related the concrete crack width. Also, the
concrete crack behaviors of the structural member due to variation of air temperature and relative

humidity were studied. The following findings were obtained from this study:

(1) For the concrete crack width due to self -strain stress in exiting buildings, maximum crack width
to average value of crack width was scattered within the limit of 4 times.

(2) Daily concrete crack width behavior mainly depends on air temperature with or without time lag..
But yearly concrete crack width behavior does not always depend on air temperature. Because,
the structural behaviors of each member are influenced by differential restraint effect and
movement of the building foundation due to thermal stress.

Keywords: Existing reinforced structure, Crack condition, Concrete crack width, Air temperature, Relative Humidity.
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Study on The Vertical Response of Seismic Isolated Structurers Considering
Dynamic Soil-Structure Interaction

(Department of Architecture and Structural Engineering) Yosuke [ZUMI

Abstract
It is generally recognized that seismic isolated structures have an excellent seismic performance, particularly after the
Hyogoken Nanbu Earthquake in 1995. In practical structural design using the Nortification-No.2009 of Ministory of Land,
Infrastructure and Transport in which are applied to the seismic isolated structures, the response deformation of each

devices, i.e. isolator and damper, are to be within the allowable design deformation, and the tensile stress is not permitted in

the isolators considering the vertical seismic coefficient 0.3, furthermore the eccentricity of the isolated story is to be

less than 3%. This paper describes the vertical seismic coefficient by the dynamic response analysis based on the

base-fixed model and dynamic soil-structure interaction model.

Key Words : dynamic soil-structure interaction, seismic isolated structure, vertical seismic coefficient,

pile groupe effect, vertical impedance
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An Investigation for Inclination of Floor slabs of
The Building for Faculty of Architecture and Structural Engineering

(Faculty of Architecture and Structural Engineering) Yutaka NIHO, Masaru TERAOKA

(Osaka University) Nobuyuki OKU

(Toyohashi University of Technology) Takashi KOJIMA

Abstract
The building for Faculty of Architecture and Structural Engineering, one of schoolhouses of

Kure National College of Technology, was built on soft ground in Aga-Minami, Kure, in 1965. Due

to consolidation settlement of the ground, the building leans and deforms presently. These leaning

and deformation contribute both inclination and deformation of floor slabs of the building. And,

this inclination of floor slabs may have ill effects on students’ mental and physical health.

This paper reports observed inclination of floor slabs of the building for Faculty of Architecture

and Structural Engineering and investigates effects of the inclination on students’ health.
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Fig.7 Definition on Deflection of Floor Slab
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The Effects on Students Generated by “The Project for the Improvement of Basic
Academic Ability”: Focusing on the Changes in Students' Learning
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Abstract

The Project for the Improvement of Basic Academic Ability was launched in 2009. The aim of this
project was to improve students’ basic academic skills in mathematics, physics and English. In this report,
In particular, we have focused on the

changes in the academic results of the students who studied in our remedial classes.

we analyze the effects generated by two-year activities of the project.
We also conducted a
survey in the form of a questionnaire and analyzed the results. The findings of the analysis and the survey
are as follows: 1) Most of the students who studied in the remedial classes improved their academic results;
2) A lot of students has become aware of the necessity to study by this project; 3) Students have
acknowledged problems in their academic results, but they don’t spare time for studying; 4) The number of
the first-year students who worried about learning in 2010 is larger than that in 2009, 5) The students who
As a task for the future, we should lead
students’ “awareness” to their “action,” giving further support to the students who are aware that they need
to study more, in order for them to study autonomously.

studied in remedial classes are not motivated to study voluntarily.

KEYWORDS : Basic Academic Ability, Remedial Class, Learning Support, TERAKOYA
FEREE), M, AR, PR
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Critical Thinking and Education in College of Technology

(Faculty of Humanities and Social Sciences, Part-Time Lecturer) Takashi UEMURA
(Faculty of Humanities and Social Sciences) Shigeya KIHARA

(Inokuchi High School)Kenichi MIYATA

Abstract

We have tried to introduce critical thinking into the education in Kure National

College of Technology. This article deals with significance of introduction of critical

thinking into education in College of Technology. We think that the ability to think

critically consists of the sum of various skills of critical thinking. We built a map of

critical thinking skills and taught these skills in the classes, and most students

understood these skills. We will introduce critical thinking skills into our education

more systematically.

Key Words: critical thinking, media literacy, engineering ethics
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The Project for the Improvement of Basic Academic Ability: A Report on
the First Two Years of “Eigo-Terakoya”—English Remedial Classes

(Faculty of Humanities and Social Sciences) Tomoko TAKEYAMA, Takenobu KAWAIJIRI,
Noritaka TOMIMURA

(Aichi University of Education) Makoto EGUCHI

(Faculty of Architecture and Structural Engineering) Shinko SASAKI

Abstract

This is a report on the first two years of “Eigo-Terakoya”—English Remedial Classes. This is a main
program of the Project for the Improvement of Basic Academic Ability at Kure National College of Technology.
In order to improve students’ English ability, we offered extracurricular remedial classes named
“Eigo-Terakoya” in the latter terms of the academic years 2009 and 2010. This program is targeted at first-year
and second-year students who were thought likely to fail English classes. Based on the results of the first year
implementation, we modified the program the next year. After the second year, more than 80 percent of the
first-year students improved their results in General English I, while more than 70 percent of the second-year
students improved in the subject of the same name. According to the questionnaire completed by the students,
many respondents were satisfied with learning in Terakoya, and felt that they had progressed in English ability.
Educational advisors (Terakoya teachers) also responded to the survey on teaching in Terakoya. The results
show some problems, namely that Eigo-Terakoya cannot meet every demand of various students and only
limited effects are to be expected. We also discuss the advantages and disadvantages in the case that a regular
teacher, not a part-time teacher hired as an educational advisor, taught in the remedial classes.

Key Words: The Project for the Improvement of Basic Academic Ability, English Remedial Class, English
language teaching at college, TERAKOYA
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Muro Saisei’s Yonen jidai, Kekkonsha no shuki, and Dogs
(Faculty of Humanities and Social Sciences) Akira TONOMURA

Abstract

The dogs that appear in MURO Saisei’s early novels Yonen jidai (Childhood) and Kekkonsha
no shuki (Memoir of a Married Man) assume the role of alter egos reflecting the emotions of the
characters. For example, the dog Shiro in Yonen jidai is depicted positively as sharing with the
lonely protagonist the pure memories of the house where he was born, and as guarding the
sacredness that he pursues. The dog Kuro in Kekkonsha no shuki is the pet of the protagonist’s
wife, and symbolizes her mind and their sex. However, Kuro as the alter ego of the wife
represses the mental state of the protagonist as he pursues sacredness. The protagonist in Yonen
Jjidai becomes aggressive towards what is opposed to his pure memories. However, the lonely
protagonist in Kekkonsha no shuki reveals an aggressive attitude towards the wife and dog who
repress him. The animals seen in Saisei’s works are alter egos of the human characters and
reflect natural forces; therefore, they assume the role of shedding light on the actual state of

humanity itself.

Key Words: Murd Saisei’s novel, dogs, alter ego , sacredness
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