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Research on Communication with Tele-Operated Robot for Volcano Inspection

Yasushi Hada, Department of Mechanical Systems Engineering, Kogakuin University

Koichi Gyoda, Department of Communications Engineering, Shibaura Institute of Technology

ABSTRACT : When the tele-operated mobile robot went over its communication range accidentally, the
operation would be suspended. We named this kind of trouble “the distress of mobile robot”. In order to
prevent the distress of mobile robot, it is necessary to estimate communications conditions around the
robot by means of radio wave propagation simulation. In this paper, we describe the trial simulation using
ray-tracing method for volcano inspection robot. We also develop GPS based auto-aiming antenna system.
Experimental results in Mt. Asama area show their effectiveness.

Key Words: tele-operated mobile robot, wireless communication, network
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Recovery of radioactive substances and long-term stable immobilization using phosphate glass anomaly

Toshinori Okura, Department of Environmental and Energy Chemistry,
Faculty of Engineering, Kogakuin University

Naoya Yoshida, Department of Environmental and Energy Chemistry,
Faculty of Engineering, Kogakuin University

Toshiya Watanabe, Research Center for Advanced Science and Technology,
The University of Tokyo

ABSTRACT : Radioactive substances leaked by an accident of the nuclear power plant which

occurred in March in 2011. Techniques for recovering the radioactive substances have been required.

We studied adsorption methods as a technique of collection, and vitrification methods of iodine,

cesium, and strontium for safekeeping.

In this study, adsorption of these ions on magnesium

compounds was evaluated, and fixation into glass was tried. The resultant adsorbed magnesium

compounds could be vitrified into phosphate glasses. Stability of these obtained glasses against
immersion into water, dil. HCIl aq., and dil. NaOH aq. was also evaluated, and it was found that the
stability was drastically improved by addition of Nb,Os.
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1TV, FESMEOFREZ1T > 72,
H7AEICHAND RS T ADOER, BLOH T A
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T HZEAL T T AIZHOWT, XRD HIE, = R/AF—77H
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2.2 UYL RFAVUFHLEA—F Y
ELETITRVDLEEMIZEDEINRSEKLUH
S X Et e
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LT, b~/ 3o szAnizigficksidseyy
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NAKF, HEBEA b FULBIOHEEBES Y L%
KREWRA, 10mmol/L & 725 K 9 ITHE L, 50ml A &
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— MBIt/ Ny 7 7 BOaIREMSIER & ICP T v F > 4 E—

TEBERT T2 FHdE L% e R

TERERYE T

BTN BRET LR

(s TR AHf

T #HFZERT B IER
FARLE

Growth of High-quality In-based Nitride Semiconductors and Development of Device Fabrication Processes

— Investigations on possibility of group-I1I oxide buffer layers and characteristics of ICP etching —

Tomohiro Yamaguchi, Department of Information & Communications Engineering, Kogakuin University
Tohru Honda, Department of Information & Communications Engineering, Kogakuin University
Masataka Higashiwaki, National Institute of Information and Communications Technology
Tsutomu Araki, Department of Electrical & Electronic Engineering, Ritsumeikan University

ABSTRACT : The possibility on the use of group-III oxide buffer layer was investigated toward the growth of
high-quality In-based nitride semiconductors. The thermal stability of a-Ga,0O; was up to approximately 600°C

in vacuum and the phase transition from a- to -phase occurred around this temperature. Therefore, it was found

that the use of 0-(AlGa),03; is required for the growths of GaN and GalnN with a low InN molar fraction, while

a-Ga, 03 can be used for the growths of InN and GalnN with a high InN molar fraction.
The inductively coupled plasma (ICP) etching characteristics of GaN and InN were also investigated toward

the development of device fabrication process. The etching rate of GaN and InN was constant as a function of

etching time. The etching rate of GaN was faster than that of InN. The tendency of the etching speed between

GaN and InN as a function of temperature was different. This suggests that the etching behavior is changed

depending on the InN molar fraction of GalnN.

Finally, the results in this project for three years and future prospects are described.

1. [XC®IC

AIN, GaN, InN BLOZN 5 DRSNS 72 D 2L
WARMBHL, ~F BN X 44— F (LED: Light
Emitting Diode) . HAYCJR, HFE&fa L —H ¥ 1 4 — K (LD:
Laser Diode) 72 EDIFNT NA A%k 2 L EH S,
SREBICKE S HBAL TE 72, £72. AlGaN R EOE
u%g{bwifﬁ W, TR T A A SRR A S
FANCIRGT, BUE CIXEEES A LED 2Bl S & 288 &
Lﬂ%é%f;u\ﬂﬁuﬁ%i 5L LTW5,

2002 £, InN DAY R¥ ¥ v TRIEROFEMTH 5

1.9 eV LV XD/ E WV 0.65 eV Th D Z & i
9 K TLIsE, InN 8 & O In %D GalnN %1% Lo
ETDIRMAZETD In REY BERIL, RIMIFE LT A
A ARHBEENE S T LKEEMAOMELE LCHER S
No5Xoickhot=, LxLARN D In REYEERIT

&V InN O TRBERE, @V E RO EHRR F&k@ﬁg
BI7RRIE Y 12X 0, Ga REW EIRC Al RELY
BRE AR, BREMEESED 2 ERRERMETH D
T EBMBNTWD, BIFEETO In REY -8 KD E
AT AL 2B SER T, BB VWRARECTTHY, #
L EOEREBIC W TR SR R E T ok



HEBEICHD VR D,

Fex L, 20 In REMYLEERO S LEFKRmIEROT
HORERREREMOMT., BLO, oM EZBAWE=T
NA ZABUET a2 ADHE LKL, 2012F4 A LY
3 EMOREMER 0y =7 MFEE2 A X — &8,
WL, & E In REBREREMMOBREICESEZ Y T,
24 B, BUYE L 7= GalnN IR OMEERNT 21T 9 & & b,
GalnN 5% W72 F A ZDRIEE TEIT- 72, BRKE
ETHDHAEEIT, ERE In RE(Y AR RRE D
T2OOH LWTHIFENR (T FL— k) OB & AR
B AT AL ZABYET & A DOEE LT - 7= 0 CHRET
5o

2. EHEInRELDIEHEBREEEOLOHD
HLOTHER (77— ) OFA

GaN % In RE(LY G R ERIT, TS - BIEER
BOBENL, NV EREICRETDZ B FENRD
25, GaN Oy BRRIIEFICEMTHY . £/ In K
B HER O L7 BRITWEEER S TR,
F D7, —HIIZ, GaN =X In R ZELW 8RO RSk
FACIE, S OxFERE(h L ERICEE S T D
sapphire (0-ALO;) FERZHW, FEE LlIc~T o
AxX Uy VRETH I LR ERER->TND, D LinL
72735, sapphire 2R & GaN DK REAZEITH 13%
EREL . GaNIZIn B EFEND In REALY EIR T,
sapphire & DIEFAREASEITIHITKREL D,

RED 1 2& LT, FxiLo-Ga,0; ITEH LTz,
sapphire ZEH E~D I 2 KL FRE  (mist CVD: mist
Chemical Vapor Deposition) {51Z K 2 & it 'E a-Ga,0s fit il
B ZALE T STV 5, 9Mist CVD i & 135 (b
BEO—2Th Y, FAHSBHROKERZIFEHI A,
BEWRIRE T2 D I A MEESRFEEID XY U T H A
Z VOB S AL 7e BOGESR £ TiEidi, B Rici(b
WA RET D LR TEH LV FIETHD, 20
HEORKBIT, REFHKIIEZETHILE TR KK
ETFTCOMRENRAETHD Z & LEEERN S TV
Thv, £lc, KFBFEORERRF v ) 7 HAZEH L
K ELHEBEORENFHETH D Z ENLEETH Y KE
T 7 HIRREE Th D,

Mist CVD 7%(Z £ ¥ sapphire Z54R 112 0-Ga, 0, i % %
ETaZLIciy, MEORIZBLZE 5% 0T RE
AVRHHICHEDLLT IAT 4 v MENL A a-Ga,0; F
CIEEACEB L VWEME R #IKE EHTE 5, 7
GaN & a-Ga,0; DIETFAEGETB LE 9%E GaN &
sapphire FEMRIZ LD L/ &0,

AT TIX, 0-Ga,05 & MIEZELY B RO % 7
ET L, MEE Y LEEO T TH R b R AT
DELINTWND GaN IZEREKY | a-Ga,0; E~D
GaN HIEDOFE R ED D A Z — b ¥,

a-Ga,03 @ mist CVD g E 21T 5 10 hH iz v | JFk &

a7 v Y =7 MFstwEE (H26)

L CHEBHAIZH Y 7 A7 BF LT & FF— F(Ga(acac)s)
OBMEKREBBEEE-bOEHAWE, -7 L, 20
Ga(acac); IZ/KIZHIE CTH D72, L EOEFREE I Z 12K
O A Uiz, B E L THW 2 sapphire (3,
FHREHFZITo 2%, BENOSFNICE Y h&E L
720 112 mist CVD BEZEE OBIER 277~ LT 5,

X 2 |2 AR IR EE 450°C, 460°C , 470°C (2 T S & 7=
VD X BRET (XRD: X-ray difraction)  20-a i
BERT, REIRE 450°C T a-Ga,0; HENE
Hn, TN EOREIRE TH B 460°C, 470°C T
i%. (0006) a-Ga,O;3 7> B DEIHT B — 27 OAfIZ 39° {1
(-402)B-Ga,03 7 & O EIHr v — 7 BN BLE S 1172,
(0006) 0-Ga,0; D1 v F > 7 H—TREIZEIT D FEE
f& (FWHM: Full Width at Half Maximum) (& 70 arcsec. &
REFBOREL EWN/ NS VEERSESIREL WD Z
EWRghotz, ZORREERE 2, B a-Ga,0; M3
5T 450°CIZ TR L7z v 77V % GaN iz F B &
LCHERLE,

Thermocouple

Mist gas «~— Heater

Dilution Gas

==

Reaction chamber

~ Ultrasonic transducer

Fig. 1 Schematic drawing of mist CVD setup we
used in this study.
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Fig. 2 XRD 20-o profiles of Gaz03 films grown on
sapphire at 450, 460 and 470°C.
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0-Ga,0; % GaN H THifg & L CHRIHTHI2H=v | 57
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{LALIR % B-Ga, 053 ~ & FHEREIR EELL T 0 570°C 12 THT»
7o B 5 1T HAR 2V D RHEED /8% — v R4, £7-.
6 \Z RHEED /X4 — L D4 — VR E B2 ~T, &
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at substrate temperature of (a) room temperature and
(b) 600°C.
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Fig. 8 XRD ¢ profiles of GaN film grown at 570°C on
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Fig. 9 XRD RSM of GaN film grown at 570°C on
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Fig. 11 XRD 20-0 profiles of (Alo.20Ga0.80)203 films
with and without annealing at 730°C.
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Fig. 12 XRD 26-o profile of GaN film grown at
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Fig. 13 XRD RSM of GaN film grown at 700°C on
(Alo.20Gao.80)203/sapphire.
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Fig. 15 ICP etching system installed last year at
Kogakuin University.
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Study on Movement Detection in Care Environment

Using Precise Ultrasonic Distance Measurement Method

Mitsutaka HIKITA Faculty of Global Engineering, Kogakuin University
Koji HASEGAWA Faculty of Information & Electronic Engineering, Muroran University

ABSTRACT: New network so called sensor network has been proposed recently. It connects many
sensors via small-scale private wireless network such as ZigBee. In the future, it will provide
home/office-circumstance monitoring such as taking care of old people, preventing crime and
maintaining security. In this paper, we will propose a new care-environment monitoring system using
the previously developed novel ultrasonic distance measurement method installed in ZigBee-based
sensor network. Developed measurement systems and fundamental experimental results will be
presented.

In sensor network, sensed signals from many sensor nodes distributed in home, office and public places are
collected to a center node by small local radio network. It will have a big impact on our lives and grow to be a giant
industry in the future. We have proposed a new accurate ultrasonic positioning method which can be installed in
sensor network. Ultrasonic continuous waves (CWs) at discrete frequencies which correspond to those of the Inverse
Fast Fourier Transform (IFFT) procedure are transmitted. Based on the relative amplitudes and phases between the
received and transmitted CWs, the impulse response can be calculated in the center node, which can provide
accurate distance information between nodes via many reflecting objects. If we subtract the impulse response at
present time from that at the preceding time, we can obtain the change of distances to objects at two different times.
By this procedure, we can exclude effects of inactive objects and detect only moving objects. Sensor network such
as ZigBee and Z-Wave including these devices will be applied not only to care environment but also home/office
monitoring, prevention of crime and watch in hospitals. In this report, both developed measurement systems
and basic experimental results will be illustrated.
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