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CZTS MR R & 1T 5L T 0 A DRt
WA EH: EFEECRATLIZER (KR 4R #iR)

CusZnSnS, (CZTS) is a promising candidate for thin film solar cells, because it has a suitable
band gap energy for an absorber. Furthermore, its constituents are all earth abundant and non-—
toxic materials. In our laboratory, CZTS has been formed by a two—stage process, which consisted
of a precursor fabrication followed by a sulfurization. To achieve high conversion efficiency,
many experiments concerned with the sulfurization have been conducted in this study. We could
confirm that Tin Vapor Transport method was worthy to reduce the Sn—loss. Rapid cooling did not
affect the grain size but enlarge the open circuit voltage. The grain size increased with the
increase in the sulfurization temperature. Combining these techniques, we achieved a conversion

efficiency of 5.0%.

ERILEIC & HBEHFEXIR o VAT LDRFE
S Ry BEFHBOATLAIZER (B E &8, ¥ ZHE £58, L& B £34%)

Driving Safety Support Systems have advanced in recent year. For example, Automatic breaking
system has become popular for vehicles that are usually become assailants in accident. On the
other hand, safety support of pedestrians has not advanced enough. Therefore, in this research,
in order to improve pedestrian safety, a system that achieves two things below is developed. First
vehicles are detected using optical flow from a fish-eye image sequence. Second, detected
information are shared between pedestrians through a network of client-server model using UDP. As
a result, about 90¥% of vehicles were detected at a distance to 3[m] and a processing rate of
3[fps]. And a client could share information that was detected by another client. But, we will
consider a method of improving processing rate in the future because this system is not online

real-time processing

EAMAASTLAEHDIZK S RE LATEES 3D ERGEBE S X T LD
NGUYEN TUAN ANH : EF#I XA TLAIFER (FiF E #i%, LH 8- £#E MH FEH £800)

Telexistence is one type of the virtual reality technologies that is helpful in giving a feeling
that people are being exactly at places where they are not actually existing. In this study, by
using an omnidirectional camera array made by 4 fisheye cameras and a head mount display (HMD)
we develop a 3D telexistence system that enables people to observe around with not only 360-

degrees field of view but also stereoscopic vision. An image from a fisheye camera (fisheye image)
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is highly distorted. Therefore, a projection transformation for correcting these distortions is
necessary. An approach for the projection transformation is to perform the inverse mapping, called
coordinate transformation in this study. That is, each pixel in the image showed on HMD will be
mapped backwards to find the closest pixel in the fisheye image. If we apply coordinate
transformation on every pixel, it will take huge processing times. Therefore, we adopt texture
mapping that makes high-speed processing by parallel processing on GPU, as a high—speed way for
projection transformation. The difference between viewpoints of fisheye cameras causes visible
discontinuities in the image boundaries. These discontinuities are minimized by adjusting
viewpoints in Virtual Space for texture mapping. Finally, we conduct experiments to assess
efficiency of texture mapping, correction methods. Results show that, by using texture mapping

the transformation times can be decreased from 1.0[s] to the approximately 0.016[s], which fast

enough to apply to telexistence system.

Ea—</4FARY ML B AHOBERR (BRESBZERAVE-EHROHKE)
IMR % BRSO A TLIFER (Gl Bt HiR)

This paper studies a human motion representation with a small humanoid robot. The representation
employs a mapping, which makes an output vector on the robot joint angles from an input vector on
the human joint angles measured by motion capture system. This mapping aims to compensate for the
difference in degrees of freedom between human and humanoid robot and inputs redundant joint angle
information such as bilinear term. Compared with the motion reproduction by the forward kinematics
based on musculoskeletal analysis data, it is confirmed that the proposed method can compensate
for the difference in the degree of freedom of the shoulder between human and small humanoid robot
Furthermore, the mapping are designed with singular value decomposition so that the mapping has
sufficient reproducibility with minimum elements of input vector. As a result, we confirmed that
it is possible to construct minimum elements of input vector, since dominant elements of the input

vector are specified by singular values

BOEEEBZEHOILX O ILEAHREL AEAREEORRE
gk R ETRBOATLIRER (Bl ER £#i8)

We fabricated an organic light—emitting diodes (OLEDs) having molybdenum trioxide (MoOs;, 3 nm)/gold (Au
2 mm)/silver (Ag, 5 mnm)/oxidized silver (Ag0,)/N,N -Di-[ (1-naphthyl)-N N-diphenyl]-1, 1’ -diphenyl)—4, 4’ -
diamine (a-NPD, 60 nm)/tris—(8-hydroxylquinoline) aluminum (Alqs, 60 nm)/lithium fluoride
(LiF, 0.6 nm)/aluminum (Al, 100 nm, cathode) structure to improve the electrical characteristic of the
OLED on the MoOs/Au/Ag anode by the oxidization treatment of a Ag surface. We found that the driving

voltage of the OLED was reduced by the oxidization treatment of the anode’ s surface
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BT AKX ETEMOATLAIYER (BE Rt Hi%)

In this study, SOSCast is used in the case that the communication station breaks down and becomes
unusable due to trouble or disaster. SOSCast is SOS message propagate application. In SOSCast,
each user selects a representative user within the direct communication range. When a propagator
moves to the direct communication range of a user, the user requests its representative user to
send SOS message. The representative user transmits a SOS message to the propagator. I evaluate
the collection rate of SOS message and the number of transmissions at the terminals of affected

people by using computer simulation.

ERR#IcL57 5V FREERFTES—avItoT
HiE St EFHREBOATLAIZFER (B F &R, 78 =@ E#E8, & - #HR)

In the indoor where radio waves from the satellite cannot reach, high—precision positioning by
GPS is not available. This study proposes a method for indoor navigation by image recognition of
guide board. Generally, the information which guide board contains are different depending on its
location. It is possible to estimate the current position by extracting the information from image
of guide board captured by mobile terminal. The brightness profile of image including guide board
is almost constant in the background area, while it changes steeply in the vicinity of characters
arrows, or border of board. With considering lighting and geometric distortions, the information
can be extracted using image processing such as region growing, labeling, adaptive binarization.
On navigation phase, we considered a navigation system which can select routes according to the
characteristics of users and their condition. In addition, when positioning failed, the system
communicates with users to determine current position. Evaluations show that our method has 95%

recall, 98% accuracy, and the response time on simulation environment is 3.0 seconds

BANAL—T—I2&BF7ITL—2avEFALESLAZ7ZOUYHLMNT
it TR : BEFEM R TLIEER (P £ #ig)
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Cu,ZnSnS, ERA 5T ith ) St 2P B e 14 5l
Il Y BEFRBORATLIZER (AR HA #i2)

In order to achieve higher solar cell efficiencies for CusZnSnS;, a better understanding about
its defect structure is necessary. In this study, CZTS thin film solar cells fabricated by
sputtering method were characterized by means of photoluminescence method. The PL peaks observed
at 1.27 eV for the thin film samples. The analysis of temperature dependence quenching of the PL
signals resulted in activation energy 54+£10 meV for the samples. The PL peak at 1.27 eV was
assigned to donor-acceptor pair recombination. The threshold energy from the linear extrapolation
of squared PLE at 15K is 1.502=%0.004 eV, which is in good agreement with the band gap energy of
CZTS.

=EEBERZICE TS SN IERE DS
IE X : EFHWMOATLAIZER (B8R T &8, L+ £ #3R i =8 £2R)

Along with the popularization of cameras and the Internet, we are facing an age of watching
movies taken by ordinary people. At that time, the viewing environment has a smartphone, a display,
a head mounted display and so on. And, they differ in immersive feeling into movie due to
differences in screen sizes. When watching movies including blur, depending on the amount of blur
and the immersive feeling of the viewing environment, there are cases where you feel
uncomfortable. This can be prevented by changing the viewing environment to a less immersive
environment. Therefore, it is thought it would be useful if it is possible to quantify the blur
included in the movie in advance and to present the viewable environment without feeling
uncomfortable. To do this, it is necessary to quantify the blur included in any movies. However,
there are few reports on the quantification of blur now. In this study, we aim to propose a method

to quantify the blur of movie not showing moving objects

RRBFRAHEORT LV RERXHFS/CONA BEAXDERERE
hiE BB : BFRM R TLIRER (K7 E— %i%)

High data rate and high spectral efficiency more than Long Term Evolution (LTE) can be obtained
by different orthogonal codes / Code Division Multiple Access (CDMA) communication systems. This
paper introduces soft decision to interference cancellation by the other user signal regeneration
for different orthogonal codes / CDMA communication systems and evaluates its Bit Error Rate (BER)
performances. In the previous method, data is decided by hard decision for interference
cancellation from the other user signal regeneration. Therefore, interference voltage increases
when the regenerated data of other user arises error. While, in the proposed system, interference
voltage can be decreased by using soft decision and the effect of interference cancellation
increases. In conclusions, improvements of BER performances by using appropriate soft decision

are shown.
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FE #%  EFTHREBOATLAIFER (L# £ £8R &/ T #8)

In an ultra high definition (UHD) display, which has become widespread in recent years, it is
considered that the fineness of the pixel exceeds the perception limit of human. In our previous
research in this laboratory, it has been confirmed that the area gradation using such pixels makes
it possible to increase the number of gradations by about 4.4 bits at the maximum. On the other
hand, the influence on the perceived image quality caused by the increase in the number of
gradations while decrease in the resolution was not confirmed. Therefore, in this research, we
qualitatively and quantitatively evaluated the influence of this image processing. From the result
of the experiments, the perception of flat color region was not affected by the processing. On
the other hand, for the perception of the gradation region the sharpness tends to decrease and
color tends to change. This problem could be avoided by changing the pixel placement pattern
during area gradation processing. Furthermore, it was found that when the same process is performed
on the actual image, the expressiveness of the dark portion is particularly improved due to the
increase in the number of gradations. These results show that the perceptual image quality could

be improved by the proposed method

KEEhRAEAaMFEEDS 7 U aHARIE
HE T EFEMRATLAIEER (TR REF E8R)
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CusZnSnSs /3 )L Y FER AR E it ) 1S & 5
BRI X:EFBRW A TLIZER (KA #—8 #i%)

CuzZnSnS, bulk polycrystalline solar cells were fabricated. Cu,ZnSnS, wafers were cut from crystals
grown by the SPS method, and were annealed in the saturated sulfur vapor. The resistivity of
CusZnSnS, wafers was changed roughly from 10° Qcm to the 10" Qcm range. Then CusZnSnS; wafers
were annealed in vacuum, the resistivity was back roughly to the 10> Qecm range. The hall mobility
of a CuyZnSnS, wafer changed roughly from 102 cm?/Vs to the 10! cm?/Vs range by the anneal in
sulfur. The carrier density of CusZnSnS; wafer were changed roughly from 10 cm™ to the 10' cm™

range. J-V characteristics of the Al/ITO/CdS/CusZnSnS./Au structure showed 15.6 «A/cm?> of the
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short—-circuit current density and 245 mV of the open—circuit voltage

TLor—R— BT HBEES & BEE, BHOBERK
TRE Rk : EFHW A TLIZER (ShL XEiE i)

This paper studies relationship between hull motion and usability for pleasure boats. A simplified
ship simulator with a stewart platform to reproduce hull motion is developed. In our experiments
with the ship simulator, slalom to avoid obstacles arranged at regular intervals on a straight
line is defined as a task. Four type conditions of reproducing hull motion, such as nothing to
reproduce, the only rolling, the only pitching and both rolling and pitching are carried out for
four subjects. As a result, it can be seen that the pitching motion rather than the rolling motion

seems to contribute to improvement of the operability.

W|E T h—Y %A= CITS KIFEhD R
ATE BE: EFREATLIZER (KA 4R i)

CusZnSnS, (CZTS) is a promising candidate for one of the new type of solar cell materials in the
next generation because it has suitable optical properties for an absorber. In this study, to
avoid using an expensive quaternary compound CZTS sputtering target, a stacked layer made of Cu,
Cu-Sn alloy and ZnS was used as a precursor. In the case of three periods precursor of (Cu-
Sn) /Cu/ZnS, sulfurized films showed a two-layer structure consisting of different morphology in
depth direction. We can also see some voids existing at the interface between Mo and CZTS. The
resulted solar cell showed poor properties such as a conversion efficiency of 1.09%. To improve
the film morphology and the adhesion of CZTS to Mo back electrode, the stacking order of precursor
was examined. After changing the first layer depositing on Mo from (Cu-Sn) alloy to ZnS, any voids
could not be observed and the conversion efficiency increased to 3.56%. In addition, by optimizing

the sulfurization condition, we achieved an efficiency of 4.94% with low cost targets.

BT OERZ2AWT/ HHERBETORR
il K - EFRBORATLIZER (K# BE £Hi8)

Nanoparticles were prepared by pulsed wire discharge (PWD) using Cu and W wire in water at various
circuit inductance (Z) which was changed from 0.78 to 1.90 u H. From current and voltage waveforms,
current rise time became slow with increasing L. Additionally, in the case of Cu wires, the
initiation time of the arc discharge after wire heating at high L conditions of 1.69 and 1.90puH
was shorter than that at low L conditions of 7/=0.78 — 1.22uH. From X-ray diffraction analysis,
prepared powders were consisted of Cu and Cu;0 at all conditions and Cu;0 content was increased at
high L. In the case of W wires, above effects were observed at increase in the charged energy of
capacitor. From these results, particle size and phases of prepared nanoparticles by PWD in water

were controlled by the circuit inductance and the charged energy of capacitor.
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The acoustic radiation force acts on a surface of an object put in the sound field. Using this
force, our laboratory is studying the ultrasonic actuator which can transport the object without
contacting. Last year, a small-sized ultrasonic transducer was used as an ultrasonic sound source,
and a small-sized sphere object was rolled and transported. This time, multiple small-sized
ultrasonic transducers were used, and a large—-sized cylindrical object was rolled and transported
First, the characteristics of the acoustic radiation force from the ultrasonic sound source were
investigated. Next, the moving velocity of the cylindrical object was measured and its

characteristics were considered

M TH¥ER

B EZRBRICAVV=ABERORE
iR 5E - MBEIFER (ORH# RE HiR)

Fe,0; is attracting the attention of us as a strong candidate material for solar cell. One of the
main reasons is that it has a band gap energy corresponding to the energy of visible light.
Furthermore, it is nontoxic, eco—friendly and abundant. Various studies have been carried out
concerning Fes0; as photo electrode and photo catalyst. In this study, I tried making all metal
oxides solar cells with Fej,0; layer. I used Fej)03 as a light absorbing layer and NiO as a hole
transporting layer. These layers are metal oxides, so they are very stable in the air. They also
exist abundantly in the earth, so the solar cells could be fabricated at low cost. Fe»0; and NiO
layers were obtained by spray pyrolysis. The best cell exhibited a short—circuit current density
of 0.500mA cm? an open—circuit voltage of 264mV, a fill factor of 0.339, and a conversion
efficiency of 0.0441%. Although it was very low power conversion efficiency (PCE), power generation

was certainly confirmed for these solar cells

CTS #IEABEMD Na FmZR
I #F: MEIFER GBK FH &V

p BEEAK CusSnSs (CTS) 1XZ OWPED AR = A N RGO RIS & L THIFRF STV D. AR5
TlXNa 7 U—CTS & Na R—7 CTS ZZFNLNAER U9 2 Z & CNa USHNC & 5 CTS #IEA~ DB Z gt
L7=. Cu/Sn H#J 2.0 @ Na 7 U —CTS 1% 570°CLAL F DIRE CTIEFE SO ENE = 5722 ho7-. — T CTS
12 Na ZSIN$ 5 Z & TIREOEINI > TRIEMSEE R Lz, F72, Na 7 U —CIS ThH->TH Sn fpktbis
RICH o TREDBKR LTz, ZHOORERD D, Sn R THD Z & & Na BFEET D Z & kR &1
FTEZZHND. Cu/Snkh1.81 D Na K—7 CTS % W 7= KEGEMIC B Tl b BAF 2 G E ) FeiE (B AcE
JE 242 mV, SEAEEREE 26.5 mA/cm?, BRI 0.523, ZHhR 3.35%0835F 572, Na ZH L TV 7R
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SRBIEHEREBICAVEKEEhORKE
B RE: PEIFENR (RHF RE HiR)

All solid state photovoltaic devices based on Fes0; thin films were investigated. Fes0; thin films
were prepared using spray pyrolysis on transparent conductive fluorine tin oxide substrates. Fej0s3
thin films were characterized by X-ray diffractometer, scanning electron microscopy and photo
electron yield spectroscopy. Photovoltaic characteristics of the devices with the structure FTO/
Sn0,/Fey05/CuSCN/ Au were evaluated under the light of a solar simulator. Though the photo conversion
efficiencies and other characteristic values were very low, the power generations were confirmed
in all solid state solar cells fabricated in this study using Fe.0; as the light absorbing layer
The devices with the structure FT0/Zn0/Cus0/ Au were also investigated. The power generations were

not confirmed concerning these devices so far.

€ TS5 XEURENRMIEIZ & D 0H 5 h L4 s
M EES  EIFER (FE BER &%)

Attempts to detect OH radicals formed by the plasmonic excitation of Au-TiO, photocatalysts were
performed using the coumarin probe methods with various commercially available TiO, powers. Au-—
Ti0, photocatalysts were prepared by the photoprecipitation method. Although no OH radicals were
detected for the plasmonic excitation of Au-Ti0, photocatalysts under the visible light
irradiations, increase of OH radical formation was observed when H;0; were added to the Au-TiO,
photocatalysts. On the other hand, decrease of OH radical formation was observed when inorganic
salts and EtOH additive and N, bubbling. Mechanism of OH radical formation from the plasmonic

excitation of Au-TiO, photocatalysts were discussed

B7 SO—RARZERNOERLEORXTEEY. HHILET VTV, BAE~OEE
BL Eft: MEIZER (BER EE &8

In this study, my purpose is to investigate the influence of heat—-moisture-treatment to brown
rice on number of viable bacteria, enzyme activities associated with quality loss, and resistant
starch. Heat-moisture—treatment, which is hydrothermal treatment above 100° C under the low
moisture condition that is inadequate for the gelatinization of the starch, increase resistant
starch content by the crystalline change in the starch grain. We are developing brown rice flour
for export. High—amylose rice variety “Koshinokaori” brown rice was heat—moisture—treatmented with
different conditions (steam pressure: 0, 0.1, 0.2, 0.3 MPa, and treatment time: 0, 2, 5, 10
minutes), and measured viable count, lipase and lipoxygenase activities, resistant starch and
total dietary fiber content. Viable count decreased by 0.2 and 0.3 MPa for 2 minutes and 0.1 MPa

for 5 minutes. Lipase and lipoxygenase activities decreased depending on steam pressure and treated
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time. Resistant starch and total dietary fiber contents increased depending on steam pressure.

B &k £ AL = SnS HIEXRZEith o) 1R
Rtk M : PEIFEKR (RKX FH HR)

fif A X (SnS) (XM FIC B E N OBE T TH Y, KEGEMIZHE LW E o T\ D Z &bk
ROAEYRHEBR GBI O SR @ MBS L THIfF S LT D, RIFETIE, [RFAEEE W TR S
FR D SnS RO ERIZATVY, Sn/S ML DIRFNEIZ DWW T2, & HIZ@EBFIDTZDIT 7n(0,S)
Ny 7 7 BIZOWTHRET L, T8RO CdS /Ny 7 7 Z v 7z SnS IR EM & i3 2 & & btk E 5
Mo a2 B Lz, REEREEEZ A CTER S Sn/S = 0.88-1.28 ¢ SnS iR 2 el @ #ix & L <
F 7z glass/Mo/SnS/CdS/Zn0:Al/Al 13 D SnS KIS A /ER L7, (b PR & Sn I 5EIkIC
BT, L LT Sn BANAERT 2 Z En3bn 0, BAFRNKEEIREIE, Sn OB Ul b
FRRLEK LV BT HINT Snpoor RFEIRIZEBWTHONDZ ML L. £, In(0,) Ny 77 ED
Bt LT, Zn(0,S) ML, RF-A/ X ZIEICEY InS X —7 v N T2 EIBEORBHT AT TA Yy
2L, 0/ (Ar+0,) DB EZZ(LSE D Z & T 0/ (S+0) Mkt D /g 5O ER 2R A2, L Laenb
X BREPTHE X 0 #EEMED Zn(0,S) DB — 7 3R ST, ERERERE L o B2 NS, I HIT,
0o/ (Ar+0,) = 10%D Zn(0,S) /X 7 7 Z AW T A ZITB W TEMNINEEINE LN, CdS Ay 7 ¥
W= TS R RITT, SN R DR RHE D HAER L7 Zn(0, S) EIRIZIZZ < ORI & E
NTWLZENEZLND. ZNHDZEND, In(0,S) HEDOIERIZEOE R DMFNLETH D LB X
bhb.

REBHTIFEER

BREETRIBRLTHIFRCEIET7 D E-V LRCHEEORBEER
Bl 3 RERTIFEER (BK 7 #£EBR)

AW CIIEREZ B 2 BRE LTT U E=y A% L UTHEE £ 7213 EFR 2 AT 5 Feanammox iR % /&
BL, ERBREMEEREOABMENRMELZRET I L 2REBAELT S, 2 THBREREND
Feanammox Bz EMEHTH 2 L& BIE Lz, MM tEEE X OVEMIGIR 2R U 72 ARk 2 A (5 R
&I D EARAEE T 867 H MEREES L /2R, FiREENTOT V=0 AREDOHD PR SN, £
WK O Fe JREESHAM L, Fe*™RENFD LIzZ LD T VE =0 AFRLIRICHE S T Fe® A3 Fe* (2RIt
S Feanammox SN EFEIEENTE L TWEZZ EAVRIER S L7, Feanammox Mg N BB IEENICTEET D
L EFET 5700 N EER LA A WS B L — Y —BRBR AT o o RE R, BRI AR L 7o RE R E T
N, DA HERR S Tz,
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IMNROE REBTIREER (M B A£8R)

R OFEFFE I L~V O TIXES R ER EICIVBEEE 2> TE Y, HRO LD REEH#KEY
DORHIE LT, BHEFASCHRMAERIER S Vo BERM B LR B FELTREY, Z6LHEHETH
L. KT, 7 Ly MiEKREHWICERMS R O R E1T 5 1o OERME) SR AT L &S L,
BB CAEE L VITON T2 ZEHEARERICOWTRRIAESN, Hetotrziro7z. SRREoHro
R, WHITEH, BETSEOANNEN T RWLORMR SN, £72, Mo osE, HBEHEI,
HIEHESNTERABHOF T, BEOFIEGNHZNWI ERHERTE, ZIUIRESEDNREEEZ BN
L. Fio, SREE DEBKHE - K ICBWTUIEERBOEEDKIS0MFEL TWD Z &R T
&, X, EEOEESL, MERENRKIEEZEZOND. EMERALELATVE, WEE{To T2
ETEBICEWS AT AL D Z ENHIFF T 5.

7 OEZTFEBILEME Nitrososphaera viennensis DIRE T AHEFREWBETERNIrK DXBEICK
HEBRE L L UBRFNEN
IR BE - BIFESTH ISFER (WK sp AHIR)

HER BICBIF 2 EHFFBRICEBWT, MLITEER Y0 A TH 5. WICB T A7 v E=TWIZT &
=TRAEMEIC L > THDRA TWD L EX BN TR, I, 7re=TWbaiT ) HTME/AE RS
TR =T AGEME IIEER, TR T EAEON L T v = T GBS TS 2 L AVRIE S
IWTWDER, TUE=TBILD A T = X LDV TKRIBI 2 AR AFET H. A TIETEET £ =
T Nitrososphaera viennensis OARA T 5 8iE AT M EERE TESE Nirk ICOWTKIBEIZXL D
RIEFBRZ ANV THAE L. pCold I Z AW Bm FAHM KD O Nirk 2/ T 5 2 &R T& . RS
AU7Z NirK 1% Typel SEBALRFA OWSEA Y RV &R L, IHMRER CIXH gl 4 &0 L.

1, 2-DCA ¥ R1L T B Geobacter sp. AY (i b DB RILBEOESR
INK EHSR  BERTIPER @K SF OERR)

L2-v7mmx & (1,2-DCA) 72 & OEFRMAREFRLEDIT HESHM T KEZBEERTIMWETHL. £0
X0 AR E Y & RS DI N e 7 MG MR D BME R LEESE RDase ICHEEBNEE > T 5.
RIS CTlid RDase D—FETH Y Geobacter sp. AY KENRRT 5, 1,2-DCA Z=F L EThnar AT 3
RdhA ORERIZIT o 7=, AY KR DRI SN VXV BEEBANT LIZE 2 A, BRIO RdhA TiXR o1
58570 Da O gene_1980 (groEL % > /37) LHIBIL, K IN/=# /X7 BT RdhA TIERWZ L5
NE ol FDI8, Geobacter sp. AY O RdhA #1525 7-DICKIGEIC LA BRI LZIT-7-. REIE
72 TF_RdhA O K3 FIEATEI 43S B S 4, His # 712K - T TF_RdhA 24 RAICHEG s Z N T& . L
2oL, KR U7Z TF_RdhA 22 DIEMEZ HERT 5 Z LIXCTE R o T,
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Stainless steels have higher corrosion resistance than carbon mild steels. Therefore, the
stainless steel structures are expected to reduce their life cycle cost. In order to actualize
these structures, it is necessary to investigate the mechanical behavior of stainless steel
structure. Then, there are numerical analysis as one of these methods. This paper proposes the
material model of stainless steel under static load and dynamic load conditions. Firstly, the
material behavior of seven type stainless steel is clarified by material testing. Secondary,
applicability of 2-interval Ramberg—Osgood curve as material model under static load conditions
is verified. Finally, applicability of material model proposed by TANIMURA and MIMURA as material

model under dynamic load conditions is verified.

MHEFEOELEEE L -ERITERKAF £ 2 (1 5 R D EMXFIROMETEE
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Generally, the structural steel satisfies the material strength specified in the standards.
However, there are variations in the strength and stress—strain relationship. The purpose of this
paper is to clarify the influence of the stress—strain relationship of the material on the strength
behavior of simply supported plate under in—plane bending and compression by numerical analysis.
The numerical analysis used consideration of the following four kinds of changes of the stress-—
strain relationship; (a)material strength, (b)Young’ s modulus, (c)the gradient of strain hardening
(d) the difference of gradient between elastic and plastic areas. Finally, this paper proposed the
ultimate strength evaluation method of the simply supported plate under in-plane bending and

compression.

Gammat imonas aurantiaca @ N0 BTXES L UBEHRARTO N0 BEFTEEDRE
Sl #En  BEHRHI¥ER (K 5 SR

N0 AT ZRIRERIRAATH Y, N0 DAERUNTFIE HEBAEDOTEB RN ER L T D. E2N0 D
FAE LIRS, HOFEOMAEMIIND & N ITETCSELME—D 7 mv X & LT, Wb ERECHTEL
a— N 28IET (n0s2) ZRA LTV D. BREGUEIN LB BRI EN D nosZ clade I Z /AT S ME & L
T Gemmatimonadetes FARIE NI G TWD. X BT, Gemmatimonadetes P RFERRTH D G aurantiaca
LN ZBITLT 5 2 ENRFERINTWD. £ 2T, R TIX G aurantiaca ® B IR TO N0 3= ICIEPED T
HxiTo7.
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This research aims to identify defective area inside existing concrete structures based on
characteristic of impact response. An impact response test was conducted for small test slabs
which are embedded several artificial defects by using an impulse hummer with a force sensor and
an acceleration sensor. It was investigated about influence of various property of defects on the
characteristic of impact response, and it was clarified frequency response function (transfer
function) become an important index of evaluation of defect area. It was possible to evaluate
defective area with minimum diameter of 200 mm and maximum depth of 90 mm by applying the frequency
response function as input data to Self-Organizing Map (SOM). In addition, this method was applied
to existing concrete structures. As a result, it was shown that this method was effective for

evaluation of defective area inside existing concrete structures

KEZBEBOMBLICAF=SMIRER) 7ILE A LK XY ERORSR%
BRI KiF : REBHTIPAER (UK BE £EHR)

BEKYEE 2 AT 5 72 DITITI) I FLE OB X 2R TR RSN EE THDH. 2D XD 720F
BT HOBROREL L TRGITOWK TR AT AR H 5. L LA S ZIUFIBK R AR O 4% T3
LbDTHDH I NG, KBWREFEMMAIA LT, T— AR D @ E 0 ) B D3 K E B0
B2 AT O B S MU B SENANL 2 D1 5 2 & S EEL < [ 23 o8 FIc e 2 AEEE N H 5. £ 2T, K
FE IR ERIEE O MR LICH G TH 2 &2 A E L, BOKOREMBITMZ, HKBEEROKEELE
LT3R ) 2 7 FEE DB 24T 5 . PRI RRER]) A (509. 3 km®) & L, Hik#iEORESE LT
DK D A | TILREFRHTE T /T L o THKILEIZ L 2RAKZFHE L, RAKESTFET M EZ I
FIETDHAANS A~OYEBEEZHEE Lz, T EBKEAERREZ BT ObED 2 LTtk Y 27 &3
i L7z, ZOfER, BKBEAME COFMMTIEE LYK Y 27 TOREEIEIHR S B2 j 28 X 0 Bl
ol ZOZEND, WAKY 27 TIET 5 2 LIT L o THRJIAEBRE 2T 5 K EBRBIEE O [ i{bic 55
TE5.
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Anaerobic protozoan cells existed 10! cells/ml levels in up—flow anaerobic sludge blanket (UASB)
reactor treating domestic sewage. We have experienced that the protozoa disappeared rapidly after
UASB reactor accidentally stopped and then did not grow for a couple of week after restart. We
estimated that protozoan cells require their own swimming space to keep alive in the sludge bed
In this study, influence of up—flow velocity in the reactor that provide porosity in the sludge
bed on growth of the protozoa was investigated by using the lab-scale UASB fed with domestic
sewage. Number of protozoan cells gradually increased with the up—flow velocity raised. High
velocity could be leaded short interval change of predominant spices of the protozoa. However

high up—flow velocity over than 20 m/day caused rigorous washout of the cells from the UASB.
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