ISSN 2189-5309

Research Reports of
National Institute of Technology, Tokyo College
No.4 7, Mar. 2016

RRIXESFEMFR
M R 5 F

FA4E

2016. 3



FOR T2 S5 B P A Je i s & 55477

B & B O [ OB E AR L O WRE
—NFEHEE BEL— /L OYERERHl D72 D
R B

Q-UZ MW=k EM o0t (20 3)
BH 7

FRRGER B PRIG LT & D BB K Bl D ml B4
A o, PR RBEA, SR Bz, M Pk PR R

1

17

— 7 PR SERRAE SR LB R R A s K OV R Bt OIS (R 2 A3 2 BB R & DY HERF O RE A

LIGEYE S
i N NG LY N N N O TN S (555

JEIRA-EAR GaTe iR O R & BRI FRFE
OhiE 1%

Tx N VT T T 4 & AT MOEMS £l o Zikt bR %
5 X AY T T AMER T O RO E-
e AR, R U

B ELHE FEBRIZ I8 1T 2 AR O FRRY 72 OV D FE A
—F BERA. R K, N R HrE )

7a s T v T EEREOIEE Web T AT A
NI, /AR EM, AR B IR 525k

ANTBRY=T ARILT IRy T _X—R [oT O—it
B dh . N 2, SEH EEE, AR HHEE, GEE EE. L FE. W R

SERFAMIRANFR & DEE~DIEH
ZINIE Rt

WERTARTE U AT L & RFID 2 W TR R BEN WE T IEREN S AT A OBIF
IWF 5L . R . K E R, EE SR, Sa B KM R, R BE

RRIGYFREE & 70 2 TERBE DA FIE £ SR ELIZR 92 X X X 7o m MR OB 3
ER B AR R

TR 26 ARFEBB AN

25

31

36

40

44

58

66

71

76



Research Reports of National Institute of Technology, Tokyo College No.47

CONTENTS

Measurement of Kinetic Friction in a Simple Experimental System with One Wheel and One Axis
— Intended for Characterizing Hand-made Rail for Dynamical Cart —
Shunsuke FUJII

An analysis of class communities by using Questionnaire-Utilities (Part 3)
Kazutoshi KURODA

Visualization of Internal Defects by Electromagnetic Ultrasonic Flaw Detection Method
Katsumi FUKUDA, Yoshihiro NISHIMURA, Takayuki SUZUKI, Eiki IKEDA, Ginji UCHIBE

Tensile Shear Strength Properties for Adhesively Single-lap Joints Composed of Unidirectional CFRP Laminates

and Metal Materials
Jyo SHIMURA, Jun ITO, Takeharu HAYASHI, Shigeru KUROSAKI

Thin Film Growth and Electrical Characteristics of Layered Semiconductor GaTe
Hiroshi ITO

Development of Teaching Materials for MOEMS Technology by Using Photolithography
— 5th Report, Improvement of Diaphragm Fabrication Process —
Hiroyuki NIKKUNI, Hiroshi ITO

Practice of Fundamental Engineering Education to Cultivate the Independent Intellectual Mind
Takahisa ICHINOHE, Tomohiko OHTSUKA, Itaru KATOU, Takenori NITTA

Web system for Collecting Reports of Programming Language Exercise
Toshifumi KOSAKA, Sadanobu YOSHIMOTO, Katsushi MATSUBAYASHI, Akihiro YAMASHITA

A Study of Heterogeneous Multihop-based 10T
Akira TANAKA, Raku UTSUMI, Naoki SHIBATA, Takuma HASHIMOTO, Kyogo MOROBOSHI,
Takumi YAMANOI, Taiki KAWAI

Complete Complementary Codes and Its Applications in Communications
Tetsuya KOJIMA

Development of a Pedestrian Navigation System for Visually Impaired People with QZSS and RFID
Akihiro YAMASHITA, Kei SATO, Harunobu SAKAUE, Syunta SATO, Kazuki TAKAISHI,
Takumi KIOKA, Katsushi MATSUBAYASHI

Development of Sensitive Toxicity Test by Using Earthworms’ Avoidance Movement from the Toxicity of Road

Dusts
Ryo SHOJI, Tatsuya NAMIKI

Education and Research Activities

6

17

25

31

36

40

44

50

58

66

71

76



e I e 2 e %47 5, 2015

E%kﬁ%@%@%@ﬁ%ﬁ@wﬁ
— DR E L BE L — L OMRERHI O 72 1C

R BRI

Measurement of Kinetic Friction in a Simple Experimental System with One Wheel

and One Axis

—Intended for Characterizing Hand-made Rail for Dynamical Cart

Shunsuke FUJII

In developing educational instruments for physics, it is important to implement new measuring

techniques and technology into actual experiment. Using photo-sensing electric devices (photo interrupter)

and mechanical plate for encoding the motion into signal, mechanical deceleration has been observed. The

experimental system used here is simple rotating brass wheel which slides along the surface of the aluminum

axis. Using photo interrupter and basic transistor amplification circuit, precise signal can be produced. The

acquisition time intervals of such wheel's deceleration due to kinetic friction is order of 10 millisecond. With

this precision data, normal model of kinetic friction holds unlike author's former desktop experiment with

mechanical cargo and mechanical timer for education.

(Keywords : Physics education, kinetic friction)
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An analysis of class communities by using Questionnaire-Utilities (Part 3)

Kazutoshi KURODA

We have conducted Questionnaire-Utilities (Q-U) that targets TNCT first-year students during 5 years
from 2011 through 2015. In each year, Q-U was applied three times to all classes in April, June and December.
These Q-U scores were compared in order to analyze the variations in adjustment of each TNCT first-year
students from 2011 through 2015. The score of "Aggrievedness" was kept low throughout the year in the last
3 years. Previously it tended to be higher gradually in the second half of the year, because of that, the ratio of
Satisfied-group in July and December was lower than in April. But in the last 3 years, the ratio of
Satisfied-group has been maintained more than 40% until December. Previously, high "Desire for study" in
April fell in about 8 months. But in the last 3 years, Desire for study has been maintained at a high level
until December. "Relations with teachers" have been getting better gradually. "Relations with class" in April
and July have been getting better especially in the last 2 years, but it fell in December also. Overall, it can be

said that the adjustment of TNCT first-year students is improving.

(Keywords : Q-U, class communities, satisfaction with school life, willingness school life)
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Visualization of Internal Defects by Electromagnetic Ultrasonic Flaw Detection Method

Katsumi FUKUDA, Yoshihiro NISHIMURA, Takayuki SUZUKI,

Eiki IKEDA and Ginji UCHIBE

In order to detect defects in high damping materials by Electromagnetic Acoustic

Transducer, it is necessary to increase the power of the incident wave to the inspected object. As
the first step, the fundamentals and the effectiveness of the impedance matching for chromium
molybdenum steel were examined. Consequently, the effectiveness of the impedance matching

was confirmed.

Keywords : Electromagnetic Acoustic Transducer, LC Circuit, Impedance Matching
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Tensile Shear Strength Properties for Adhesively Single-lap Joints Composed of
Unidirectional CFRP Laminates and Metal Materials

Jyo SHIMURA, Jun ITO, Takeharu HAYASHI, Shigeru KUROSAKI

Recently, adhesive bonding has been used in functional composite structures. The purpose of this study was to clarify
the strength properties for adhesively bonded single-lap joints composed of unidirectional CFRP and metal material
adherends subjected to tensile shear loads. Tensile shear experiments using universal test machine were carried out to
measure the failure loads of various joints. In addition, the effects of adhesive thickness, lap length and metal side
adherend on the tensile shear strength were investigated. From the experimental results, it was found that the tensile shear
strength and crosshead displacement increase as Young’s modulus of the metal adherend increases. Furthermore, the
tensile shear strength became lower with increasing the lap length. Besides, no relation was recognized between the

adhesive thickness and the tensile shear strength.

(Keywords: Adhesively Single-lap Joint, UD-CFRP, Tensile Shear Strength, Adhesive Thickness, Lap Length)
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Fig.1 Dimension and geometry of single lap joint
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Table 1 Specification of UD-CFRP

Carbon fiber T700SC
Matrix resin Epoxy (#2592)
Number of ply 12
Fiber direction 0°

Table 2 Material constants of adherends and adhesive

. Young’s modulus [GPa] Poisson’s ratio
Material
Ex Ey =FE: Vxy = Vxz Vyz
UD-CFRP 115 7.60 0.35 0.02
A6063 70.31 0.33
SS400 206 0.30
SW1838 B/A 3.40 0.39

Table 3 Parameters of adhesively boned part (unit: mm)

Adhesive thickness 0.05 0.10 0.20
Lap length 6.25 | 12.50 | 25.00
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Fig.2 Fabricated joint specimen, “UD-CFRP/A6063 joint”

(a) Adhesive thickness (b) Lap length
Fig.3 Each joint specimen for parameter variations

Fig.4 Experimental setup of tensile shear test
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Fig.5 Applied load — crosshead displacement diagram
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Fig.10 Fracture surface in the case of UD-CFRP/A6063 joint
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J& PR -85 A GaTe RO 1ERL & BB & MR

Thin Film Growth and Electrical Characteristics of

Layered Semiconductor GaTe
Hiroshi ITO*

In this paper, the crystallinity and the electrical conductivity of gallium telluride films were characterized.
The crystalline GaTe films were fabricated by the electron-beam deposition apparatus at the substrate
temperature up to 525 C. The crystallinity of these GaTe films on the Si(100) wafer and the quartz substrate
showed the different crystal orientations. The 1-V characteristics of the Al/GaTe/n-Si/Al structure indicated
the diode characteristics. Therefore, it was considered that these GaTe films were p-type semiconductor. The
electrical conductivity of the crystalline GaTe film were also measured. From these results, it turned out that

the acceptor levels were 0.13eV and 0.19eV.

(Keywords: thin film, gallium telluride, electrical conductivity)
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Development of Teaching Materials for MOEMS Technology by Using

Photolithography

— 5th Report, Improvement of Diaphragm Fabrication Process —

Hiroyuki NIKKUNI*, Hiroshi ITO*

The diaphragm fabrication process was improved in order to develop teaching materials for MOEMS technology.

In the anisotropic etching of single-crystal silicon, the SiO, mask is needed as the protection film, and we chose

the SiO; thin film by the sputtering method. The adhesion to the silicon substrate and compactness of the SiO, thin

film were improved by the annealing treatment at temperature of 1000 °C. The etching rate of the annealed SiO»

became lower than that of the SiO, without the annealing treatment. From these experimental results, it was found

that the annealing process was effective for the diaphragm fabrication process.

(Keywords : MOEMS, diaphragm, etching)
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Practice of Fundamental Engineering Education to Cultivate
the Independent Intellectual Mind

Takahisa ICHINOHE, Tomohiko OHTSUKA, Itaru KATOU, Takenori NITTA

We made a practice of fundamental engineering education to cultivate the independent

intellectual mind using the revised content (electromagnetism).

Although it seemed to be hard

for many students to discuss any ideas to make the product, some of them seemed to be

satisfied with their efforts to make it after the class. Inquiries to students showed that 23 %

were interested in the contents, but that 35 % found the contents the hardest in all of the

contents. It is farther expected to develop the way to carry on the content.
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Web system for Collecting Reports of Programming Language Exercise
Toshifumi KOSAKA, Sadanobu YOSHIMOTO,
Katsushi MATSUBAYASHI, Akihiro YAMASHITA

It is strongly recommendable for students in computer science course both to write lots of
computer programs and to read good programs to master programming languages. In addition,
it is considered that practice is one of correct methods to study engineering. It is hard for teachers
to collect and correct the assignment reports with printed material. In order to reduce these
works of teachers in charge, a web system for collecting and inspecting reports has been

developed.

In the system, the students are asked to upload their reports at the special website. The
system checks students’ programs and programming styles automatically. To build the system a
teacher 1s asked to makes only several CSV files that consist of the tables of students IDs and
their assignment reports. It was shown that the system can reduce teachers’ work effectively.

In this report the details of the system are introduced and how it works is also mentioned.

(Keywords: C Programming, Exercise, Report Collecting System)
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A Study of Heterogeneous Multihop-based IoT

Akira TANAKA, Raku UTSUMI, Naoki SHIBATA, Takuma
HASHIMOTO, Kyogo MOROBOSHI, Takumi YAMANOI, Taiki
KAWAI

Information-communication laboratory (Tanaka Lab.) has developed the heterogeneous mulithop
communication system with smartphones, field programmable gate-array (FPGA) and microcomputer.
Anyone, anytime and anywhere this multihop system provides with communications based on transmission
medium optimization (WiFi / Bluetooth / Infra-Red / Visible-Light / UHF), inter-cluster communication,
cluster merge/divide, internet connection, route-diversity-and-multipath solution, error correction,
multimedia multicast, electronic circulation, database service, power saving routing procedure, and mobility
prediction. Auto-following robots function as terminals so that network can be autonomously generated
and extended. Moreover, this multihop system can be used for wide-area sub-infrastructure of
communications.

(Keywords: mobile multihop communications, heterogeneous communications, clustering, positioning,

power-saving routing, security, group robot control, smartphone, FPGA)

1. lZC®Iz ZIOLT, ZLDOAREENOAERFL TV EEE S
1.1 G~ F Ry FBIEHRE DL ANTIN—TRNRL I/ N—TRETHSICF Y F T
fEaumiErseE (P <X, THETHICICEE — 7 DI ERERE - BiERS M s (K 1,
%T%é*ykv—ﬁj%ﬁﬁu,ﬁguliTﬁ 4 2). AR AT MTWIE M CE 0 KEEE
72, BWIEGIEENTE 2EEBHLHNTHIL 5, 40773y NV — 7 REHRE, BE 27
R VTR THHGEE VAT AOWRAEED TE AFHICHIBRN S 2350178 Sl B1T D5 - Hgsil
oo INETIE, Av—F 7+ EHHLUZERY H%~0OJEHAE T Internet of things (IoT)~M%
RTA& FHERLTRET A AZMEH L7z A2 BOHIRGFTE 5 02945,
2T &Y, WiFi/ Bluetooth /R4 I/ 1.2 I A Z <A X Nifs & IKBIL
UHF%EER 7 7 AL [EfE - R@a s, v— H AT FEE uﬂ”%iéhtvw?f/7Lh&
NEANTT ¢ L VTSR, RDETIE, /b SN T, Hfix REEORH Y — I a L
FRAF AT <NFFx AL, BFEEWRS DB, & HWAZ~ARXRT IV /rr—ar, I5T0E, KR
a2 MREEEIROBE TR, FEFFO~T rY (BRSNS EIER HEARDIZ S T A K
ST ARNVNTFRy T Xy N =T Zg&atLic. 4 MBELHFEL, HBOAFIZHM LICBE G,
Z—Fy h7a han (IP) Z2EHLTA v 2—x WS, ZRETHEVFHINTORWGHTTY
FMEBEHEE D ATREICL, S5, EEAALER R R TE 218E 04t & RAEEZTT O .
Ry hEmAE LTHAANTZZEICEV Ry T BRAZ~A XRT 7V r—> 3 VITEICTFRD 3 HHE
— 7 R BEICILET 2 b BINTE TRY, ThD.
I OHREOBEMERGEZ B LAENEES . ) BfLE~y 77 7Y r—va v

* R TR

50



TR T2 i S5 R P SR A e i

‘Heterogeneously convert WiFi, WiFi- Direct, Bluetooth, UHF, Bluetooth, Infra-

Visible-Light media and protocols.

» Control and contents data sharing.
- Power saving routing with shared memory.
* Terminal search.

- Electronic circulation.
- Mobile database.

* Multihop-linked group-robot control.
* barrier-free operation.
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Fig. 1 Developed heterogeneous multihop networks: functions
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Complete Complementary Codes and Its Applications
in Commmunications

Tetsuya KoJIMA

It is important to find spread spectrum sequences that have auto correlation with a single
sharp peak and zero cross correlations. Such sequences play important roles in many appli-
cations such as wireless communications and radar systems. Complete complementary code
(CCQ) is a collection of sets of spread spectrum sequences with ideal auto and cross correlation
properties. In previous studies, CDMA communication systems and information hiding tech-
nologies based on CCC have been proposed. In this paper, the properties, variations, generation
methods and some applications of CCC, especially in communication fields, are introduced.
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Development of a Pedestrian Navigation System for Visually Impaired People
with QZSS and RFID
Akihiro YAMASHITA* Kei SATO* Harunobu SAKAUE* Syunta SATO*
Kazuki TAKAISHI* Takumi KIOKA* Katsushi MATSUBAYASHI*

It is extremely hard for visually impaired people to walk unknown places. Using a white cane
or taking a guide dog is required by law when they go outside. However, even if they are used to
using the white cane or familiar with a guide dog, they usually hesitate to go to unknown places
because these canes or dogs don't have any ability to navigate the user. In this research, we propose
a pedestrian navigation system named "PULLDOG" for visually impaired people with UHF band
RFID technology and quasi-zenith satellite system (QZSS) Michibiki. This system calculates as safe
routes as possible from current position to destination, such as giving priority to braille block way.
We investigated accuracy of positional estimation with RFID and QZSS and implemented the
route-search algorithm based on Dijkstra's method. In this paper, the system outline and the results
of investigations are described. Additionally, the results and feedbacks from demonstration
experiments at Keio Kitano station are also reported.

(Keywords : Pedestrian Navigation, Visually Impaired, RFID, QZSS)
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Development of Sensitive Toxicity Test by Using Earthworms’

Avoidance Movement from the Toxicity of Road Dusts

Ryo SHOJI, Tatsuya NAMIKI

An indicator of ecotoxicity of air pollution was investigated to evaluate toxicity of the road dust by

using an avoidance movement of earthworms. Also, the avoidance test was examined in order to

improve the sensitivity of the acute toxicity test. Comparing the acute toxicity test with the avoidance

test for the heavy metal toxicity, the avoidance test has been confirmed to have higher sensitivity

than the convetional acute toxicity test. In addition, it was show that some road dust samples can be

meaningfully evaluated by using the avoidance test.

Keywords : Heavy metals, Sensitivity, Dose response curve, Air pollution
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AR ClrL btk 2 72 18 B BE O T
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N—2 L L, AEIC TEORKRNRAEY ThH
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A L7 X I XL, SRSt~ v =51
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SHERER O SR A AT 5729, ECOTOX %
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(%6 47 5)
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TEEH VRN I X0 AR E S5 I121T
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To7z. K 1122 I Xtk oA X &2 7R
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AmDZEMz 7= b OEMEX E LT, B ——0>f
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NN 5828 15050 FEl—%E44  36.319542 139.842212
S 5838 14025 BER—E# 35699160 139.424694
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DOEARIELIFT O T > R A > b CTRHli$ 2 2ok
BREHTHDLESZD.
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The Auditory Priming Effect in Japanese Leaners of English: Effects of Voice Specificity and Word Stress Patterns
( [Bialystok Language Archives (Bialostockie Archiwum Jezykowe)J ), 2014. 4, pp.65-79)

-------------------------------------------- TOmokO HORI, Kaori SUGIURA
Effects of Vowel Duration, Intensity, and Articulation Rate on Judgements and Intelligibility of Japanese Learners’English
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Acoustic Correlates of English Rhythmic Patterns for American versus Japanese Speakers
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Coarse and Fine Motion Simulator between a Magnetically Levitated Robot and an Industrial Robot
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----------------------------------------------- A. KAKUTA’ K KANOU
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------------------------------------------- T TATENO’ H ()(}O7 A. KAKUTA
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........................................ Takeharu Hayashi’ YOShlhlkO Takahashi
S5 - & U —THMBBRETLERT U —(ZAEEARORS FHIE

TRR—bFTOERERFE] £35F45,2014.7,pp.218224) = =+ = =+ - HXHE, EEHME, BEREME XHEE
ESIHH
EHRG0 B EREEEN & ARAITOREHEESMED KT

THERIZEEEHEMERMBIREE] F46(1)5, 2014.12, pp22-29) = =+« = o =t x v v o0 0 v u s IHE FBES

B AT LHIER

(BAEEJE, 2015.3, S8FE) -« » - WA, KAHREA, #WHFSA, KFAX, JIEMB, £k, ROEE, #RM50
B —TBEGET—4 #AWEGEENRORE

([BESFEMIEEC] £ 134%,9 8, 2014.9, pp.1206-1213) = = = = = = = = = WHReh, BEESE, BALTH hBHAE
BESEELEICET2RETL 74 W2 %FFLN-FRIT k& F0 PID 74 VIBEADIGH

TBERFEHIGEC] £ 134%,98, 2014.9, pp.1247-1254) = =« = = = 0 v v v 0 v x s A EHEE, BRLTH, BHER
ERBLEREETRER T DEMBREETILAILL V—2 OFIHAXDOREE

(TEBRFEHIEED] £134%5, 108, 2014.10, pp.04-912) = = =« =« « = « = SHEH, KESA, RALAR, WHFBIL

BERIFH 4 R0 PBL HEDIREL
( TREIZSSFEMEEHEREE] 5 46 5(2), 2015.3,pp.37-42)

................................... ﬁﬁﬁﬁ ﬂ}ﬁ;’tnh m#iy\ ;];L%,j_'\ﬁ */Aﬁﬁ&
FFREODT7 VNS UREEB LA Vi\—4 J A ZEFEOFHE

TERIZESZSEMIERMETHREE] F46 5(2), 20153, pp43-49) + =+ =+ =« =« = #HFE, EEEKX WBHES
ALO;ZERW=XKBEEMRA/ Y OR— 3 VEOFEHE

TERIZESEEFMERMATIREE] F46(1)5,2014.12,pp.30-34) = = = = v s v v v oo v ot o w e e e e s RS
T+ FUYVIT 5T 4 #RAVMOEMSEMOBMEAR 4R 41 Vv IS LR T O ROERFIEDITE—

((HERIEESEMERPERREE] F46(2)5,2015.3,pp.50-55) = = =+ =+ = =+ = = s s o s ot a v o+ FEEs
RUA S FI4LLORKSHER T CORSELELE)

(TR No.262, 2014 FE 5 A1 H, pp.63-66) + = = = = = = = = = EEA DKE, RFRBRAE, fhh, EHEAB, KER
BFI¥H
BEOESEFRAPICH I 2HEREHERAICHITTKEIGZS

(BERIZHERS [TEHE] F63EEIT, 20155F 18, pp.81-87)  » =« =« v v v v v v v v o v e v e BAREZ
BEBESHOARY FrOHOEEREEEEE AV IREEGRIC & SBEEFR

THERIEEFEMERMAEREE] F 46205, 2015.3, pp.5S6-61) = = = = = = = =« « & #HAEE ZHGN BAEZ
BT PR

NEFHINERHSEE R 8 — [ V8 —%y NEE] OEIE
(HERTEBZHFLRHRREE] 5 46025, 20153, pp.66-74)
--------------- AhE tEE— WL FBRZ GORE EHTA SREA BHES KEERT

Locally Exploitable Heterogeneous Multihop Communications Applied to Cooperative-robots with Awareness

([The Information] Vol.17, No.8, August 2014, pp.3985~3998) = = = = = = =+ + + = & & & & &« x x s Akira TANAKA
a4y —varvaRy FEORBES—LIZEH E T NEFHVRATLOESE
(EFEFHRBEEZRHIEE] 197-A -6, 2014 F 6 B, ppd06-410) = * + « = = = = = = o o s EXE EHFEX HERHEA

A Reinforcement Learning System to Dynamic Movement and Multi-Layer Environments
([Journal of Intelligent Learning Systems and Applications, Journal of Intelligent Learning Systems and Applications]] 6 -4, 2014 £ 11 A,
pp.176-185) = = = = = =« . - Uthai Phommasak, Daisuke Kitakoshi, Hiroyuki Shioya, Junji Maeda
HEEER/M FILBEREEE L -RBNEREERZEHEIHE 0C Y +
(BRIZEERR [THELE] F3EBE 1S, 201SFE1H, ppl05-110) « « « = = 0 v v v v v v m v w s LK

77



SNS FSAN—BHBEVRIEBORE —V—I¥IILEZZYVTY—ILOBRRIZHITT—

(MERMBZETSAILTS 9 F 4 ] Vol.6,No.2, 2015, pp.150-158) = + « = UTFREh, ERES JIKEE HRE=
ARy EMEEBRERO ORI 7 J Ok

(BAERPRE MBAEFERI Vol11,No.1,2015,pp.23-34) = = = = = = - - MEFRX, WTRA NIFNFE HKEZ
My ITEFH
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