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Marine Drone 3.1 Q27
P

Introduction of USV Control System “Marine Drone 3.1”

Yosuke Furusawa*!

Abstract - In this paper, | will provide an overview of Marine Drone 3.1, a USV control system for mini-boats, featuring the embedded OS
‘F-OS’ that targets 8/16/32bit microcontrollers. Marine Drone 3.1 boasts high portability and unique strengths in the current market
environment characterized by semiconductor shortages. It was developed in consideration of future software verification, with a focus
on avoiding the inclusion of SOUP items. Comprised of 56 tasks, Marine Drone 3.1 features an interactive shell for serial communication
and external APIs. This paper describes the functionalities, control software, and external APIs of Marine Drone 3.1. The author hopes
that this project will contribute to the advancement of small marine drones.
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Linux 4.19.108

AR OS

" RAM 1 GB / eMMC 8 GB
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TET. OTDEREHVNTWS,
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DEE-RTEFOFEXEZTOIHBEIF. EHRmIM
(EMQC) G EALGEELRBETHLELNSHS (R3), T
NSBRWMGHEBRUMNMCE., IRBFAROHAARK. WA
B 7x &% 170L). Marine Drone 3.1D{E@EEASH TV
% (K5),

x3 MABIRFICHT HHEOH

HRES | AR

IEC60533 | MAAESEFRIED EMC

IEC 6100042 | HBSRBEAS1=7+

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

IEC61000-4-11' BET v 7, fatfiEl, BEEH, 131 -7«

CISPR 16 ISP ERTEE - AESE
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Marine Drone 3.11&. % B ( B % L 7z #8 ;A0S
(F-OS/PIC32MZ 9.0-RELEASE) &, Z D L TEIET %
w77 (F-OSO7 7V r—2av) iK&>T
FIEETNTWVNS (K6), Linuxik., EICIPEEDA V2 —
TI—APV 770 ERBVREERRBEZ-2&LTR
HLTHY. ARBETIEFERLEL,

B 10.0.20.992 - Teva Term VT - o T
FMD REE BEE M-I R ARTH

2 6 F-OS/PIC32MZ 9.0-RELEASE® > —Jb

2.3.1 #HiA0S (F-OS/PIC32MZ 9.0-RELEASE)

F-OSl&. /> - FTVIVTT747 - RIVFRAU. &
R74. BBTNARARSTANDSERINZNEDIAE
AOSTHB[5]. AERERICHAB TNy HAEARL. /\—
FOTT7ORERREROTCODKETNAARFZ AN
GELEBEEND, RIVBRTIE. 2B EDEAEEE
AETIKRIVFZRY OMEERET 5,

F-OSi&. 1998FEL 5K ZES. RTEIFAssemblerz E
BEITCEEFEDOHTEDL N, ANSI-CO9R UMISRA-C:2004
ICEHT B ESICHERENTLS, EIC8/16/32bit< 10
VENRICLTWAD, —EBDPOSIXE 2 IEMS-DOSIREE
TTEHETES, Assembler&EfFEAR L TLEW &, OS
RAEDBEELIIRD TEL,

Bl Z £, Marine Drone 3.1Q%IBIY 7 b1 72 B%% %
T—FT70FvDIADANBIEYT ST &P, POSIXER
BA\BBITETLEBETHD, COLOEFHERED
fed. ESOFEHRRABOTHBRFICEVNTH, MEFD
BAEFEEBEBTETCWNS,

Fre. FRIIB=FICLBY T U 7H#&RE (Software
Verification) %1752 & ZBE L. SOUP (Software
of Unknown Provenance) 714 7 LZBEHWVK S E
BERCHRELTVL S,
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2.3.2 H@#Y 7 F2x7 (Marine Drone 3.1)

Marine Drone 3.11&. F-OSEICHEINLEI Z KA —
FEODUSVEIEY X 7L (F-OSO7 T4 —3>) T
HB, 2016FFTRELEORY FAICHAELTW D%
MRMABIC 7+ — 2 L, REGIRI L CHEEEDH TV S,
Marine Drone3.1D#]EIEENEF (E. A DRZIK - ib 4
HO. BREINTVR LV EEEZRET 5. HEDIE
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Marine Drone 3.1 Firmwareld, 56D 2 X 7 Hh* 5 1§
KEh. CEEBFET/TAITREDHEEKETH %, Marine
Drone 3.1 Application®E—42 KA NEiREEDE
VI AT LELEH2E 2R TISHATREDRRICE S,

B 100200112 - Tera Term VT = u} ®
ZrME REE EED JVRO-MO SUFIM  ARIH

ut put (W]
tput (W]

B 7 Marine Drone 3.1 #1EAE&REY — IV

Control Loop

[nitialize Load Diagnosis
Device Config e

any error

Error Loop

@E'iﬂiﬁaﬁlﬁ]—{ EDR ]—b[Diagnosis
announce

Shutdown

h 4

E 8 Marine Drone 3.1 DIRKEEERE
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2.3.3 4%EBAPI

Marine Drone 3.11&. Y U7 VBEICKZHERE >
W @AY RSIAY A2 —T1—X) 2BEHE LTV,
COMEER > )V &EEL T, Marine Drone 3.10D &% 5 kp
BHEENTEDLSICERINTL S,

% feo LinuxZ B9 % Z & TTCP/IP (telnet) b 5 5t
HEYIINERETRBIEETED, T5HIC, ZXET
SoftEther VPNAER TN TWB &, VPNICEFKEINT
MDY AT LHSEBRIETES,

£41C. Marine Drone 3.1MOX Y FDO—EAERT . fib
Icd, EVHBERAWMBI I RPEDROO T A RR
TBHAI KR, F-OSKGEERIET 5OV Fa bbb,

#& 4 Marine Drone 3.1 DY FD—E

avv K mE
power TEROL A TERET S
sound  EELREEIDEBETE
el emOEBETE
Cmose |  E-LZESEHNTE
Cextsetrelay CUL—m#ETE
Cextsetcatesin | MKERAETD
Cautopilot |  RBBERGERELTS
autopilot_set_target | ERBBOENWBERETS

| BEBBORRESD

AL, KEROA T 3 ViEEL LTRMETATOY
2UL—ERDF Y - A T7EBRUVRTBEE. RDLD
ICEERTE D, TDBashRI ) T MERITIBVAT LA
l&. Marine Drone 3.1TDVPNIZEH TN TLNIFR <.
FERARICEROREREZRHNT 2T LEBB TH 5.

&5 NABYRATLIS)L—HIHTERIYUT M

#!/bin/bash

# IP and Port Number of Marine Drone 3.1
[P=192.168.0.2
PORT=5555

# Endless Loop

while true

do
# Turn on of Relay 3A
echo "ext_set relay 00 1" |nc -w 1 $IPSPORT
sleep 1
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# Turn off of Relay 3A
echo "ext_set relay 000" |nc -w 1 $IP $PORT
sleep 1

done

B#EIC. Marine Drone 3.1DVPNIT#E# T Nic A8 D
VRTFLDS AEROBEBEEIRRT AU T
DOPETYT (X6)e THORYUTMTlE. BH#ELT
BENUREXIEEL. TOMAICHBETZECHELER
ITB2RETH 5,

K6 NBYATLLOSBRBBTHRAIVT M

#!/bin/bash

# IP and Port Number of Marine Drone 3.1
IP=192.168.02
PORT=5555

# Target Point (Way Point)
LAT=39.747566070
LON=141.121686387

echo -n "Go to $LAT, SLON"

arrived={
while [ $amived -eq 0 |
do
#Go Target
echo-n"."
echo "autopilot set target SLAT SLON 0 0" | ¥
ne -w 1 $1IP $PORT

echo "autopilot on" | ¥
ne -w 1 §IP $PORT

# Get status
armived="echo "autopilot get status" | ¥
ne -w 1 $IP$PORT | ¥
awk -F', " “{print $1}”
done

echo "Now ammived."

EROXZUTME WINE Y T IVAT )T (Bash)
TEHINTWVBH, TCP/IPTOAX Y FOEENTENIE.
BICEBYPEREBEEMDEL, BashdKbH W Ic. Ruby®
PythonGm EEEDERBTHRABTE S,

TZHR— MR USVHIE X7 L Marine Drone 3.1 DN

3. BbWIc

AETIE. S ZA— FPRAUSVEI > R T LTH S
Marine Drone 3.1 & #&H Lz, KEDHIHEB P KE
IBPBESNEVWIZARA—FTOEEMTAERET S
S, HATHEHAIA AV LICHREEEDAALRL, T5IC,
tF21VTaEEBEL. A —T V- EWHBOH LTS
SOUPT7 A 7 L HFAETICRE LT,

EFZIGNEKEFO— DTSV Yy TEBERLT
MEET>TEY. RERVUEHDH. NKEFO—2VOD
KEBO—BILEDTELEEE>TWS,

B2EXH

(1] EXXRBEEEER: BELKR—M2017;(2017).

2] KETEREENTER AMRKHRKERE, 569
=, (2017).

[3] MHERH: MoORE,; #Eakt, (2007).
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R, Vol.2, pp.4-11, (2018).
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B, Vol.5, pp.4-11, (2022).
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Development of Water Surface Drone for Rescuing Drowning People

Soichiro Masuda*', Takumi Shimizu*', Tomohiro Matsuoka*? and Katsumi Yamamoto*®

Abstract - We have been developing a water surface drone model for rescuing drowning people. One of the main purposes is to prevent
secondary damage that often occurs when people without training in water rescue operation try to rescue drowning people and get
involved in danger themselves. Our model has proved to have sufficient maneuverability and stability, though improved battery

sustainability is desirable.

Keywords: water surface drone, rescuing drowning person, secondary damage
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MADERICH > TIE. KEFEHEHBEREINS, BER
TREROBEHICENIE., STSEICEETRE LIcKk#E
WIE1,392TH 5, KEELEIZ1,667TATHY. TD
AERIEFEE73TAL TTHARBEEIZA. BEE290ATH Y.
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g SLIM CHANCES OF
SURVIVAL - FATAL

4 f—

4 POSSIBLE TO SURVIVAIVE
8 IF RESCUED - WEAK
= UNABLE TO HELP THEMSELVES

SURVIVAL IF
RESCUDE - CAN HELP
THEMSELVES

10°C 15°C
32°F 41° 50° 59°
SOURCE: “COLD WATER SURVIVAL”
CANADIAN RED CROSS
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T BT 6.0 km/h = 3.2knotid EDREHNKREL KB,
bk EIRS HVMERIC DV TIR. AIZRIEREDAR
T 7Y A FTlE. RENOESZBEMIEICSIT 5 mERIE
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Al CH Y. BIEE T 533.3kgZ 10kgi2ERBA T 5,

KEITHH Vol.6 2023 | 11




2.4 mEDOEEZR

BIRICTIF6STP, BE22.2V. F&E22000 mAhDLiPo/\y
TV ERERT B, LiPo/Ny T UIE £ 2 —XARUEBRAA Y
FEEL. BFRICERIND, BFEHLLIE. ZERIW
BERPEREE. E—2 FS/N\ITHREN S BREE.
24 GHZCEFEZTV. BEMHEVIZFATIE. &A500m
BETCDEEDERETH S,

2.5 HESR

AREOKERKB FO— &, 28O/NEIHEREEHT
%, MUMIFREBIE. MEDSHEAMIC500 mmFBENL
fefiBE L. AAEMNIRICERY T %, #HESROKRE T
BRI mm. 21113 mm. ¥—7I/lEImEAREE I
3349 TH B, 2HD/NEIHEERRDFRE FIIE1,290 WTH W |
2B (1500W) Tisd s T EHHFKT,

2.6 BEZR

BiEE. RCTOREZRAWVWGRBIRIETIT S, HRBRET
ZLDANICESDTERTOLRIFAIBRET B blc. AX—
FPRYPRTLY M EDBELGAVEZ—TIAAYN, B
BEEG EDBMEGRIENLELGREITRALE T, /R
EOWEDHZHFcE .,

KERBI FO—>E. ETAAZEZSHDOMIGHER
TWiEL, ETAEOHEE. RCTORLSDEBICHEL
T EEDHEROHENZRIHTH T LICE>TITS, £
Diesd. NEY DELLEEDATREREE > TS,

2.7 EBEREE S UBHIERE

BET S/\y 7 1J1£22.2V, 22000mAhTH %, 1290 WD
HAZMET 256, BIFTRBEEN29EL5%, T4
®H% 8.0knot& Lic&E # 53 kmDEEBEZHBENTE B,

3. KEHEB) FO—2 DT

KEITIE. EELTEXKERMB FA-2ZANT, KET
ETHREOFTEZTT o fcERZERND,

Sl % 17 D T3/l ZKIR30 - 50 cm DK DRNAEL
WKETHB, Ny T UDNBEREROERERE. E5|/.
B - REBOETEBLG EICOVWTEMZEIT > .

3.1 REEE

REOFAIE. KEZETHOKERE FO—>ZEE
LIcBEZRWC{To e, BEE. PR30 7L —LTRE
T3, BEBRDMEH, S, 17 L—LICHES L fEBExE
BHLTEREZRDT,

BET BEEIE. 19.4km/h = 1047 knotZR&H L. HE
FRDOBZEEE L7129 knotE#1.5knot LA B ER EE Tz,

12 | KERBFO-YDORHE

3.2 E3lh-BH

KEMB FO—2DEFHEBNZERDESICTLTAE
Lifco REIKT7#—X5—V%ZEEL. O— 7MKL
TA—RAT— VR LICRET, O—THlebATVE
WHREEDSKE FO—VERIELTEI ICO—TZ5IT
EFNERAEL. O—THebARED SBVERIFT
A—7%3IVWTBNZERE Lc. TORER. E51713230
N. BHIF329NZ5E &% LT,

3.3 ETEEZE
MA4ICEHERDETESE TS, MTIE. #HESERAH
ICRAHENTEELEEDIEZRBERL TV S, Bl
Bk, EvFMAI0° BEFMBLET L, HEREHD
EABNTVADTNERHESNT . ETHOELEREMEIE
Bh o, BRKDANSEL BWVBFRTOETTIE. &
BB LR CEE LIETH TR o

— S— =

EmEK A ]

4 FIEROETEY

4. HEHE ZORE

KE T BFRAFEOBKAZ TER LB A E
DIRFHERICT DOV TIHND . [RRFMAIT OV T REIFBEN.
EE(IZ6 km/h, OB ETIFH30cmZ 2T, ADEDNSEE
NHRTHENTVERTT. BRSA 7DORENS. &
REANTHYICADL SRR ZEE L CFHEZTT o T,

4.1 HEYFEIEDOWVWT

FEWREMBICMYMIFBHEL. BEELMEICER
DHEBFED2ODMYAEEH L (K5, EE55DF
ETHLAEBBEE S LIFFRERL o T,

BHEDNEEMEICONESBHETIE. ETHICHMED
By FADNKELED, Tle. KEEDHEESRDLSDKR
ERITPITV, TDfsH. KEELMEICDOHE o iREE
EHRBITHILIEIRHEEEZIOND, KHELHER LD
BBEEASEC G I E KEEONHEERSRICEML TEREL
TLESTELEEHYED. KEBPABRLVD, LY v —
RAOFERVMICIIVBELIEABETHZEEZIAONS,

—F. FEHBICHE OTRETIIKHEEICERLTEBIE
KROSNEL, T HERD S DICRDLEE KV /NEL,
ZORHFERERVIEBMDARIVBELTND EER
5N %,

KEBIHR Vol.6 2023




MEICERBES
B 5 k& KB DH

5. K#EEZEZBHTIUNDENEICONT

KROKERO—VIE, K#EEZEEBEHIT HUMNCH
2BYIEEDHEBRZEREL TV,

5.1 KERBTOLAF1—-HKEOBH

BB BRICE > CTRBMEICHBE L DS, ¥H
BOILR—- G EDEBHIERSFICHKEZRBET
BEODHICABVNS I EDFIETH S,

5.2 KgLIfKBEEDER

Ah—. K#EEHLKRLT, TOEEEFHTLELNT
IKCITAARRBEGO>T LESBE. VI —&FEo>TKHF
DEREFTOEHTRTHS (K6),

E6 VI—%E>lckPDIEER

KLEFE FO—> DR

6. HEbYIc

ARTIE. HEPRAETZNEDOKEFO—-2V 2R~
ALK ERB FO—YOREOBEL., FIEKET
DgesTl. RUBETOMBAEDRIL - REBERIC
DWTERBA LT,

B IEKIE COFMETIE. ETEE. E5. fEEEEE
ICDOWTEHE LTce BEESNIIRRICH T 2 HBNESIC
FRIRERAFEVZIZMHEZE L. BPIRHANE WIS
ICEVWTRELRETHARTHZ LD DD o T,

EROHBDORREZRE L TIToORABERTIE.
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Introduction of a Small Light-Weight USV Drone Equipped with an Underwater Camera

Kaito Shindo*!, Soichiro Masuda*!, Takumi Shimizu*!, Tomohiro Matsuoka*> and Katsumi Yamamoto*

Abstract - We introduce a small, light-weight water surface drone model with underwater camera function. Underwater/water-surface
drone with underwater camera function have opened a new way for capturing scenes under water which are previously difficult to
access. With its ease-of-use, our drone model can enhance the accessibility. As one of possible applications of water surface drone with
underwater camera function, we discuss the research or monitoring of shallow-water biotic community.

Keywords: USV Drone, remote control, underwater camera, FPV
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SHEMEOD—REBERIFORFO—VORERE ST,
2010F ICHREI N7 Z > AParrot#® AR Drone &,
FO—YVITEHEHINEAASHSOBRBERIFEENY T
WR2ALTR2ZEDTIEEEFPY (First Person View)
WREZ B A fcZ=®|RA FO—>TH %[1], AR Drone % &
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*1: Product Engineering Dept, Homura Heavy Industries Corporation.
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*2: Product Development Dept, Homura Heavy Industries Corporation.
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————————————————— £2 KBHASOH-E
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A Brief History of Umidoko Robot

Tomohiro Matsuoka*!

Abstract - Umidoko Robot, or Floating Floor Robot on the Sea, is a small water surface vehicle model. It has a rectangular 3m X3m float
on which custom-made wooden structures can be built. Due to the four thrusters installed at each of the four corners, it has achieved
high flexibility of movement with no rudders. It is capable of navigating autonomously along a predetermined course, while it can also
be handled manually with a radio transmitter. With its maneuverability and customizability, Umidoko Robot has a lot of potential as a
new tool for dealing with various urban problems near waterside. As the main developer of the control and navigation system of
Umidoko Robot, in a humble celebration of its fifth anniversary, we present an account of a short history and a glimpse of a future

direction of Umidoko Robot.

Keywords: Umidoko Robot, water surface vehicle
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