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The Possibility of Cultural Education and Reading through Tourism at NIT, Hachinohe College
Akio Kikuchi
ORI FEE R
Abstract : In NIT Hachinohe College, students, who are expected to be global engineers, are required to be familiar

with various cultures.
senses of cultures.

knowledge was carried out in a selective class called ‘Tourism and Culture’ at NIT, Hachinohe College.

However, students are less willing to know cultures.

It is necessary for us to develop their

In order to solve this problem, the attempt of using tourism as a catalyst to relate them to cultural

In addition

to the attempt, the development of reading skills was also tried with their skills of reading surveyed .  According to

the questionnaires after the classes, it was confirmed that tourism can stimulate students’ interest and that active

reading was not fully carried out.

Keywords : English education, tourism, active learning, culture
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A study on detecting movement of objects using down-sampling processing

Norimasa KUDOH, Hikaru NAGAYA, Hiroyuki KAMAYA, Yoshiaki TADOKORO
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Abstract : In recent years, research on ADAS (Advanced Driver-Assistance System) has been actively conducted.

Among the sensors, millimeter wave radar is cheap and wide utilization is expected. The purpose of this study is to

detect the distance and velocity to objects with high accuracy using a millimeter-wave called a chirp signal. In this

article, firstly, it is described that the configuration of the detection system and how to detect distance and velocity

to objects using chirp signal. And then, we propose a method for estimating the frequency difference between the

transmitted wave and the received wave using an adaptive filter. Finally, from extensive simulations, compared

with the results of other frequency estimation methods such as FFT and MEM, the validity of the proposed method

is verified. We also show that down-sampling improves the estimation accuracy.

Key words : Adaptive frequency estimation, Chirp signal, ADAS, FMCW, Down Sampling
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Fig.1. Block diagram of detection system
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There has not been the Measurement Problem in Quantum Mechanics?
- A half of Quantum Mechanics is an information theory (III) --

Hayato NAKANO

« WA T

a2z

Abstract : Recently, there are often found opinions that the Measurement Problem in Quantum Mechanics has not

existed since the origin of the field. Nevertheless, it is sure that the strangeness of QM (absence of the reality) has

never been solved. In this article we try to explain the present situation and show how we should accept the relation

between Quantum world and our Reality.

Keywords : quantum mechanics, measurement, projection, reality, absence of entity, nonlocality
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Growth of two—dimensional material hexagonal boron nitride crystal by thermal CVD method
Yoshitaka NAKAMURA*, Takara OKONAI**, Toshiyuki KAKUDATE*, Takaharu KAMADA*

* TR AT MR AN =2

sk PEMES AT DT

Abstract : A buffer layer of hexagonal boron nitride was grown on Cu foil, Ni foil, and (111)Si single crystal substrate
in order to apply it as a base material for graphene. Raman peaks of the E2g vibration mode of h-BN were observed
in each sample. Therefore, we were able to grow h-BN crystals directly on Cu foil, Ni foil, and (111)Si single crystal

substrate without using any catalyst metal.

Keywords : Hexagonal boron nitride (h-BN), CVD, Si substrate

L. HEER - B

N7t 2 bR v 3% (Hexagonal Boron Nitride : h-
BN) I&, ZH LR U EDN sp’iEE LA T RIZiEA
TWD _RTeWETH 5D, ZD h-BN X c HhHMIZ
BTN TRy RefElnz b, ZOFHEME)
O, 7772 ONTREETIR T T 72 OY
AL BIRBEIGE W E RS BN D Z & i &
NTCWb, 20k, 777 =BT 5098, B
FIZBWTRNERWFIEE 72> TE Y, BfEND
ZAMIZ KIEAE D h-BN A 155 HFIEOMENL N E
LTS, ARBFZE TIEEL OVD VEIT & 58 5B 72 h-BN
DIERR SN THZ L2 B ET 5,

Fig. 1 h-BN O#fRAkiE »

2. B\ CVD 12 & % h-BN RS

. CVD 2L B h-BN O&RkIE. FEE LTT v
E=T AT HNBHy) , 7 E DR TR LEERENEE
N, MERKE LTCueN 2 E0EBRSE
B.b LIESi v AW S D, Fig 2 (2 CVD

1EIZ X D HNBH; Z J5UEHZ W =358 0 h-BN DkE
Tut ADET VK ETRT,

T =T ART v HNB) ZINEAT S &L H,, TR
J IR T v (HBNHy) \ AR T 27 2 (BNyHo) (BN iR S D
FDH%, INHIEF v U T HAZ L > TERE T
B LI G T D, W ITEXIFIC L DB 2L
— L ERE R IR OMEAERIZ X0 AKFERFITET
DREEND, TOKBIRINT I ) RT T 47T
(HNBH,) . AT 22 BNHe) 735 H 2%, R 7 FE B
LZEHFR N O BN _BREOEEMEE AR T 5, 20
EMRENFEST 52 &1L Y h-BN fESEE N ERR &
M. TORAIEERENES LRET S L Ebh
5, ?

Gy 70°C~130°C o %
H Thermal Decomposition %
o 7
o® [ ] ‘ o 1. Adsorption
7“‘ o 2. Dehydrogenation
3. Nucleation
M o . 4. Growth
®H @®BON
ammonia borane
H (H;BNH;)
” amino borane
(HzBNH,)
boragine @@ hydrogen(H,) 1 substrate

(B3N3Hg)

Fig. 2 #\CVD £I1Z X B h-BN kR rits

3. MhEfBALR & FHh

o iz Ssi(11),Cu(( Bk ) = 7 = Cu-
113243), Ni ((Bk) =< =2 Ni-313263) @ =FE¥d. JEUkH



36

SRk N = O

3T v E =T R T HNBH, 2 U, Fig 3 10
BRAETESE DA ERIR, Fig 4 [T vt X & 7RT,
INEZR I IEAOINET (furnace 1) & 7 =7 7R
7 HNBH, 25 f# H (furnace 2) @D 2 D& Hw, #+
NWENOFLRE O EREE 35em IZEXE LT,

R 1 2, if%ﬁ%mﬁbmmﬁuéb
7214, Si FMR DAL 30 43, Cu & Ni DIEHRDLH
I3 60 73 %T%fﬂd/%W%ﬁ®%@k%ﬁm1ﬁ
ZRET D, ED%, furnace 2 % 100°C T 30 43[H
REF L. 150mg D7 =77 T > H,NBH; ¥y R % 2
OrfiE s, R EIZFCRE T A 2 G L, & D%,
furnace 1 OERECIVMHAI LTz, ¥ U T H A
B, mEL, 7 =— L% L CHmEIREL Ar:498scem,
H,:1.5scem, h-BN & fh A & B 1% Ar:118scem .
H,: 1. 5scem [ZFRE L7,

ERR L= BN T~ o 00iE (L= 3 — (BF).
inVia™ confocal Raman microscope) 2 & ¥ ZFAf L
77

:n 35cm !
| i | ! carrier gas
(Ar/Hyp)
—‘ furnace 1 | furnace 2
(1000°C):substrate (100°C):H,BNH,
Fig. 3 SEBALERE ONrE BRI
1 1
i A ling 'Growtht  Cooling
1000 _Heatl_ng nnealing : rowth!
E. : \ Ar:498sccm
[4] .
E Ar:498sccm ' '\ H2:1.5scem
g H2:1.5sccm 1 1\
Ar:118s
3 e
e A—— N
RT. i ! :
~ 30(S1) T T " N
60 60(CuN) ' 30 time[min]
furnacell : — furnace 1
furnace 2 |__| — furnace 2
Fig. 4 g~ m& =
4. FERLEBE

Fig.5(a) (b) (c)Z Cu . Ni 6 LC (111)Si HifE
SR FICERE &7 h-BN 5L 0GR B e % &
R, Fig 6 (ZZNHLOREIO T~ AT N T A
ThHd, ZOTU AT b T LDTLEFE T
Fig.5 IR LR IC—&T A, -, &£~
AT N T AOHAEANE (FWHM) % Table 1 7~

Fig. 5(a) ™ Cu §E 1t &2 VT2 5E S OFE Sk &
FEERPL RN B SN D, FhsRI R A XA © 2>
ThHMB, HTEROMMPEE I NIz, EihkE
 XELHHIO Cu BERENIEHEOW Y H LR Pk
HINTAENBR ST =25, 1000°C THNEL UG
REHOREIC, MITEGIIRONTHE LN/ -T
b%w®th%%W%%wt@uAM%kﬁ%K\
MIEFE A TSN o7z, 7, fEdmkr L

INTNATRE -

FafE RAT - SR EI

FEERI R BB STV DN, Cu fEICEE~T, FEdh
BIDORKE ST NEWVWERDLI-T-, F2, NifBDF
T 7 41—, mmk%ﬁkk%<ﬂ&@\ﬁ
/—JO)J: chﬁg‘iﬁ@*i«{j(@#ﬂ:ﬁﬁz}‘%ﬁ{EUém 3;31% \—}lu
T RMEIZ 72> Tz, (0) D (111) Si LR, S AR 2
FAW=8E, REIFLRAIE SN TH D03, /NS
RSB STz, £72. BN OB TH
% = AT ORE b b B S A7,

Cuff, NifgZ=LTSi E—FHE%*&J: IESETE
h=BN #ii i O e AR S

Fig. 5



intensity(a.u.)

intensity(a.u.)

ECVD VEIC L B RGeS T B AL AR U Bk O RCE

(a)Cu

intensity(a.u.)

(c) Si
2
1
T T T T
1300 1350 1400 1450
raman shift [1/cm]
Fig. 6 Cuffi. Ni¥8% LT Si HifkdhiElR LICiRE &

W7 h-BN D T = AT T A

Table 1 7~ AT NT LAOPELNE

g JE

1 2 3 4
Cu 31.23  34.95  33.79  27.93
Ni 49.08  52.23  45.80  49.89
Si 57.72  57.66

Fig.6(a) ™ Cu $AEED T~ AT T LE R
Dl WE 13T0em i — 7 BERI D, 20T
<=7 h-BN D By IREe— R —7 &
FELWZ D, Cu ERAEIC h-BN G AE LT
WAHFENDN-T-, (b) D Ni EFREICHFE L —2
NEIH SN DHEND, Ni BEREICH h-BN FE IR

ELTWDERDN-oT, () D (111)Si H EIcd |

h-BN O v — 7 BNELHI S =3 5| il 4 g 2 v
72 Th Si Hb I h-BN fifa AR SE 5 2 &0
Hk/-, LU, Tablel ® T~ B — 27 OEL0E
MH, (111)Si REICEERE SEZh-BND T~
B — 2 OMRITANFENDS, Cu<°Ni _EIZpE L7z h-
BN IZEHEAT, FEmMEIIELS 20 &R0 5, Lo
L7273 B & @l A 89712 Si Jeti b B ek
RE&EHENHER-Z L3, EELT S ECTHEAT

72

D, £72. Si FER ETIE., ZARKROEEN S
. ZORERANINOBFIRTT ~ > AT T Al
E— 7 NN TWSZ G, h-BN BNEBICHE L
TV EE26Nn5,

5. £&®

Cu 9. Ni 8% LC(111)Si HiES I B~ h-BN
AR SE 5 EN KT, AFEOREX e BRI,
h-BN B2V T 7 = U HBWEETHHICELY, @fEaEse
TI7 72T N A RENERT HETHDH, EDBIT
X, PEEISHT S ETHERE 2D Si R B ERE
h-BN Z & &5 N T X, h-BN/Si £ Eic
EHY T 7 2 U EBETIUIRWI L7 b %, Si
FEMR EIZERE h-BN fEf a2 R S HENTE
DEFRITIKEV, £ THHIL, Si =D h-BN OfE
Ba D E ) b & D A DO REEI O 5E & D
AN

e

AMFFE1 ISPS BHFE: JIP19K 12854 DBk Z 51T 7~ D
-’C\\jﬁo

51 - &3k
1) K. Momma and F. Izumi, Commission on
Crystallogr. Comput., [UCr Newslett., 1,
106-119, (2006)
2) Ren-Jie, C., Xiaochen, W., Shanshan, W.,
Yuewen, S., Ben, P., Harish, B., n, Jamie H.
Warner, Growth of Large Single-Crystalline

Monolayer Hexagonal Boron Nitride by Oxide—
Assisted Chemical Vapor
Chemistory of Materials, 29,
(2017)

Deposition,
6252-6260,

37






IR T PR 8
# 56 &

(2022. 02)

E CVD JEIZ LAY T7 = Oft Sk R Sl G il oo B %%

kS FEFk, /M

B, FARE BT, SR Hhix

Development of Crystal Growth and Transfer Technology of Graphene by Thermal CVD Method

Yoshitaka NAKAMURA*, Masaki KOBASHI#*, Toshiyuki KAKUDATE#*, Takaharu KAMADA*
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Abstract: In order to grow graphene, which is a two-dimensional material, by the thermal CVD method, the copper
foil substrate was heat-treated. As a result, the annealed twins of the copper substrate could be reduced, and more
copper (111) planes having high lattice consistency with graphene could appear on the surface of the substrate. We
also report that graphene could be peeled off from a copper foil and transferred to a silicon substrate using the bubbles

of hydrogen and oxygen gas in the electrolysis of water.

Keywords : Graphene, CVD, Cu foil
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Development of rust appearance evaluation model for weathering steel using deep learning

Hisao SUGITA

SPERe AT DT PAL TR BT R YA a— %

Abstract : In the construction of steel bridges, maintenance for rust and corrosion prevention, such as painting, has been

carried out as needed to prevent the deterioration of steel due to rusting, which is the fate of steel. However, most of the

maintenance cost for rust and corrosion prevention is spent on painting, which is said to be 5-15% of the total cost of the

superstructure construction. As the cost of public works is being reduced, it has become a mainstream trend to reduce the

overall cost by working on the reduction of life cycle cost (LCC) in addition to the direct reduction of construction cost.

Therefore, in this study, we will solve the problems of inspection and investigation of weathering steel bridges by

applying image processing technology and neural networks, and investigate methods to improve the objectivity and

accuracy of the rust appearance investigation method.

Keywords : atmospheric-corrosion resistant steel,neural network, convolutional neural network
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BREEE R LD TH D,

ENENOEGE(LT VT Y AR TH, IEAERITE
<, BREHOME L AN RWET L E STV 001
[TV & o7z, 2D T & Bttt o SO L~r
SYFAX A ZIZHIT D CNN OF ArEIEIEE @ &Il C
x5, Fio, ROEMENE L, BRSNS Do
7=DIE Adam & 72 V) i/ AT A —F OYRIZEBT 5
HHPEDEO DL Adam TH D &K TE 5,

K11 BT /VOHERIC K D IEMER - BB H

SGD RMSProp Adam
IEfFR 88.5 924 99.4
(%)
HREEK 0.028 0.020 0.0092

6.2. TIUNEARRYIZHITS N OFEAMEDHKRET

MRS D S OV X 2 7128311 5 CNN O vk
EWEHWT L7, =2 CCONN OFEZ Ik E 2 T, TDE
RIZDOWTELET D,

CNN [ IT7 = DR ERFF LT EFETE D 80 )
BT oD, AFZETHWSET—21% Mg &
W) 3RIEDT —H Th D, WEROET MIIEREETEDH
THERL STV elo®, 3 RotDT — X Z POt ERT 5
L TT A ORNRER ST, —J7TCONN [RE
FIAFEN K D BEIIAFFEF T 3 RILT — X DR EE %
5Ll B E AT A Z ERTE D, FO), S
OHEIZE F4D RGB OFT ¥ & RV DR BIRS
B0 &0 v vV ORR: EEE RS EE Tt 5 2

& CHHEED OB ESR O SOVR23ET 5 2 L AVATRE
\Zipol=EZ S,

BHE O NALEZAIIRT L TEANR R ThEHT-D EE
25, FETF—ZIL, SUORHEBFOLEIZL>THDE
DOREUGHFINZSH 5 b OB MIICH L b DB EH D, CNN
7=V TR L > TS (FHEE) NEgTo i
HoTh, [FU LD ZHEZERT GelZF UE T
VY, ZAUC RV ETAOFEOBEL Y Faii/p AT A
—HERR LT ol B2 D,

ZDOXHIZCONN I, itrEtEsit o S O & o7
TARICESR DB DT —H | 1T LT, FEFITH ATk
ThsLHWTx 5,

SNV S A7 IZ81F % CNN OF FPEIZ DU
TOMFETE . EORBERFZ AT, SUYMBRHIET L
DOEMAEEASHOFEZBE LT, CNNZHWSZ &
TEFEE 72 SUYMBEHIIET LV OVERR DS FTRE T H Z &3
binote, £, FERMLET VORECIZIEL Adam 3 F
HThod LWL,

7. k5

AWFFETIE, CNN Z W THE L2 e 7 VOl Z TiE
fiRs ), MR @2 SOFBEIC L VIToT7z, Fio, T
VOISR A AL D 2 & TR ORhERIERL L ENEIC
DOWT A FIZENEN DS T /L= Y X 2 (optimizer)
DA M2 e « feat U fifettsihd o S OWMBIEHImIZ 351
% CNN OA I, Bt 7 v ) ZWZHOWTENER
DELEHIRARD,

7.1. SGD EFIL

6.1 135k 7 v =Y X2 (optimizer) (X%, £
NOFERIRIZB T 5 EREROWR 2R LI D TH D,
optimizer & SGD & L TYERK L7 ET /UIZDWT, X 6.1 12
RYE B IEAEER () 2N L <HREN L TV D 2 & avhn
%, ZOEKRE LT, SGD DXRETH D MR 5k
DIGIRDIZFEITHI TR & FERNRIREIE Tl 72/ N7 A —4
ERFELTCLEY ] LW oanEZExbnbd, 7. SGD X
FEEN—ETHDLO, FE LICTFEENRETED
& IR OIEAFE L C L EVFENZEE T, ok
AT TV LB 2 B,

7.2.  RMSProp ETIL

optimizer % RMSProp & L CHERR L72ET /MO THELEET
%o JE0 SGD & b LT, ZFE OB TIEAFRAY 90%
A THY, BB CRIER /T A —H% ORSRINIER
(ATENTWD 2 Db D, ZOBNE LT, 7T =4 D
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R (HL T A—ZTHID | BHE) I LTOE ST
FEREFEEL TN D LV D RMSProp OFIEAER L= &
EZHND, £z, FEMNERICON, FEEE/NSL LT
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DI/ ST A— X OEFENEFIZEIT L, FEHoPY - #%
WO IEERNLE LT B2 D,

73. Adam EFIL

optimizer % Adam & U CYERL L72ET /UZHOWTIE, 4
?® SGD, RMSProp & g LT, b FUVFE B CIEfR
WZE LZ OB BIRENT 5 Z L <R LTS Z E2b
Nby ZiUuE, FE—IZ Momentum ORI T D IHRERED
TERLCZ &z bivd, ABLOZAITIE U T, ZDOBHE)
W E Lo TIREND X 5 72 272 2B Ulsn vy D
Momentum OPEE AN TND EE 2D, 512 RMSProp
DR CHDHET —H DEFHE (AT A—ZITHD 1 H
F) AT L TOLE DT OEREREFEEL THD LWV H [T
HD, ZAUZLY | Adam D3 bR L < Bl 3T A—H
YRR TE TN D,

74, SEDFRE

ARFFE TRV 28T — 2 1%, 1 D OMHEESE 2> 5 B
L7=7—4 800 T 5 1= H7p Bt ok LT
TAEPEDMEU NV RTREME RS SV D, Bl A 7Rt EiiE 2> O
BUfS L7 SOWEZ W TR 2179 2 L TET LONML
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