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A Mini-ROV Model for the Implementation of
a Education Program

Hiroshi YOSHIDA™®"  Taro AOKI™**  YukihisaWASHIO™”
Hisayoshi TAKEUCHI*®  Shinji OSHIMA™®  Misaki OHASHI **

JAMSTEC has developed a Mini-ROV model for the implementation of a education program involving high school
student in Techno Ocean 2002. The ROV model consists of a body equipped with a TV camera, a controller, and aLCD
monitor. The body in freshwater is remotely controlled by radio. Images taken with the TV camera are transmitted to
the LCD monitor via a thin coaxial cable. The model has been designed as semifinished product because the students
can do soldering, assembling, and visual designing themselves. In Techno Ocean 2002, twenty-six students had partici-

pated the program and had been divided into groups. Each group had tried the assembly of the ROV model, operated
the ROV in an indoor swimming pool.
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Fig. 1 System configurations.
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Table2.1 Specifications of the ROV.

== RIE BT E3
bz 220 x 200 x 90 mm mEMExT
58 900 g BtEEd
eV E1%4.8 B3E = 4 ILKEEM x 4
HEER RA120 mA
TrTF BEKEN /4 A KAy T
[Ei# 40 MHz
SERE -110 dBm
EREEE BB 524 2% 2 I VEKFE—2UE
ETXZ24 2K
TVAH A SHA NTSC, 75Q B ERHT—
[ERES 7 UIVEIY EL
F22VE—barbu—3
Table 2.2 Specifications of the remote controller.
== g BT K3
LAvig 190 x 150 x 50 mm TLTrEET
58 450 g BEET
ESV E1%4.8 % B3I = o 4 ILKESH x 4
HEER =AS80 mA
s 1VAAR) =TT T+
[Eli# 40 MHz
EEHA MEFEH DEH
BIERE 2B M RT 1y T x2 2Ly Fx2
Efx MERSREGE TIRT7 1y IREGR
2.3 Wif§ IR
Table 2.3 Specifications of the image display.
== RIE BT 5%
b4YiA 190 x 140 x 70 mm
BE 1 kg
E5 DC12 % HEBACT & T 218
HEER =A250 mA
RNEB 544 >F Xy JFLCD
ARERHIEEBA S NTSC, 75Q
Efx &z I3

JAMSTECR, 48 (2003)

167



3 ROV AAHEER
Fig. 3 A photo of the ROV

2.2. 3ROV
2.21. KFq

ROVIEARNIM V. THF YN TH LI LD D, NEE 3<IC
MR TEXDINIBEWDOR T E LTz BEAEEET LS
ENS, B AN o THOHHEO RV EAshe§
572012, IO BWTZ) IV E Wiz R Ok
% B4R T B FITERE 2 M52 MoK
L ATGAT BT DATATIBHED2OM S5, Bk
o, BHIHMTES I, IEFBEFETRIZHT, O
VT KEREEII LT, HEIE, AFRY, TV T
F, TV =7 VLR RER O KA 75 % 5T 72
72770, SO R ZIFERIITERR O REMED B L%,
BAEIIZIZ ) ary I AL ACE T — 712X B B L
BT T ol EHIZHEERIIZHIEER, MmAEER, BIF, 7

AGEBBT L0072 =y b (W) BHUT ISR
539 oTHY, M T, RTFVPEHTHLLHTL72,
ATAE DREIENIEHOREZE 77 )V CTHRIEL, $X
TDAFGAIR—DDL =y e b LT 2O =Y
O EEBHHICATA NS, M) AREETELLINIL T,

222 . A5RA4

ATAZHINE, A ICI 2 A7, TGO 53
YARPE=F | FH L0 KPE=FIZEHRT~TF
130 —% J (FE-130) SH VBN T W A28, 20 E— 7 13
BB TG SN2 ' — 7 T, MU A5 L
CHEL, MERHVE W E %2 5 2 %, £2T, CR-ROM KN 74
THRETERBOA S, FtoIZIZFRIEIROE—%FF-130SH
ERHDVIZH W2, K512 DD F—F DM % Lk
T 5o ERMEANIET, FE-13013 7 S X0 20dB 2L
WHES IR A3 B 7%, FR-130SH Tl RS HE S A5 52 B b
DOFEFHE LIVET LTV, TS 2K ST, FF-
130SHH & O S 2 52 3572 0121%, EMI G T %)
Mg % 5 2 BEDH 575, SOHKTIXEML
T2 B=FREHETHLIET, BiKSFLrOK7:0 7 H%E
DYIKBPPN L Tr 072720, 728y F o2 8ELT
IS L7z 72, FF-130SHE O 7' Y S0 —4 T,
KER 7 ) =22 )avr) A% v be, FlEEEED
ZHEE RIS ST S, BB 5720, EHOT
=A% TFE—INOATLTHM L,

[KkiE—% [ IZA S EME N L, Z W HARTEE
THHEETH D, SROHK T, =2 ICHIBEH25E
LR U IR 8c% #I 4 572012, Bl s 3 sRscd
bo FTT, O~y NZ T2 )V THEIEL, [KPE—% ]
LA TELINUE L7 (A D AFGAZ ANy F ),

<’","‘: || Yb

—4 .7\529'5‘@ BAKBNCIZ Y%
VIS g %)3_ 10 EARAEE
\I Q Q 4
(TSI IS oy P & o o X‘ L Pt
v =1 o o £ I
g (:|=' Q o I
;/, [¢] [+] | |
v |
g o S 10/ —
Sé [+] [+] [+] =t A=, .
| s ’s v s T I
6% SiNe
(D Bikaxs4 =
1 A% F GJ
6 @& (EmA) — a— o h
fay 1 N
2 ] K =
Wi " _Af_ .
7 Z?Zﬁ’\‘yl“(;‘*\'}) — A3V IKFE—F
/ 2R E/Mini-ROV
524 (XFH) 2002.08.21
EREEE 42—

M4 ROVAMKIIEI
Fig. 4 An outline drawing of the ROV
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Fig. 5 Noise radiation spectra from motors. Black line: FE130 motor,
red line: FF130SH motor, dotted line: background noise.

2.23. TLEH AT - &35

WBHMEDL Y AHCCDI T —TLEANATZE Wiz,
IITIENTSCH AT, BIfEBIREILIZI2VTH B0 NV T
V-8V THBHILMND, DC-DCIN—F%&
TI2VETHELTW S, VE—PIVPEI—FTD ALy F
PEIZEDF Y - F 7 TEBLIIIILI,

BRI AMLEDE H Wiz SOEITEMEL TS
THbH720, LEDDIFAIZT T 23 EOMEELTRL .

2.2.4. HIEER - H1EEB
I E 2L, W ORBZ, HHO 7Y MR
FEETAIEICESoT—2D 2=y MZTEDT/ILL,
EASEMEAL L7zo S ERICIZ T OB/ NI L = %
A, fl#EERI N o<f a7ty (MPU), AT A
ZRIAN, DC-DCAy/N—= % ML 72, ZEIBTZIE S
N7HBEE T IEIMPUICEZA TN 2V Ty TI2ED T
a—=FEN, AFAFDOHE, TVAAST DI - F 7 HIH, §i
oLy - A TR H, VI b T I EH
:yMit#‘x HDOVT N BARICUT, WER A v
WZBWTIZROVHIHEH Y 7y 7 LT LIE
Lto ZOMPUIR RSN TR D~ 1 T % A7z,

225. 777
VAL RAYT TV TF a8 LT KOFBREZ ERE
KPP TOW|FRNTIRT HIHTEEF L, 72720, ;41:'7’/
TFRDTAVE=F YV ABEAIIL TRV, KPTL AV
JEEMN WISk EI—T1 S LT L.

2.2.6. /NTXb

ARROVIFEFR i & IR L 72 IREE T, 3215320002 K
ERETENT VS, T, ZOFFTIXFAL W20

JAMSTECR, 48 (2003)

3 MPU & B 5%
Table3 MPU specifications and development environ-

ment for the MPU.
HE AFS
By PIC16F870
70y 7 20MHz
RAM 128 /N1 b
ROM 2k /N1 b
RESHE 7+ 7 5 MPASM
RRRE MPLAB-IDE
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Fig. 6 Front view of the remote controller.
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