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Operation of the Autonomous Underwater Vehicle Gondou '

Hirokazu KURITA*!, Hidenori SETA *?, Yasunori UMEDA *?, Hiroki MINAMI *?,
Hidekazu INOSHIRO **, Rihachi ODOMARI*?, and Miku HASHIZUME **

Abstract

Japan Coast Guard started operating the Autonomous Underwater Vehicle Gondou in April 2013. We describe the

work process for the performance of our AUV and the result of bathymetric survey with the multibeam echo

sounder and the result of side scan sonar survey.
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Photo 1. Autonomous Underwater Vehicle Gondou.
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Table 1. An outline of the AUV and the some survey
devices mounted on the AUV.

# 1. AUV OBEE R R S T 2 BAT i .
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Photo 2. Launch And Recovery System “LARS”.
BE 2. ABNEE “LARS”.
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Photo 3. Global Acoustic Positioning System “GAPS”
and Multi-modulation Acoustic Telemetry
System “MATS”.
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Workstation) @&V 7 b7 = 7 CoMMI THE
WENDL., Iy vary7I VidEBOEOMAE
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: Mission end (label 100)

entry_label, 100

stop_timer

start_timer,4000

circle_current, 25.0, depth, 0.0, inu, 1.5, depth, -1.0  // Surface
set, THRUSTER, OFF

set, STOP_MODE, ON

stop_timer

St
: 300 Begin Task Dive (010_Bob)

; 310 Begin Task Transit
entry_label, 310
start_timer, 1200
target,49.337419310,-122.894048842,5,ignore,0,inu,1.54333,depth, 10
stop_timer

: End Task Transit

: 320 Begin Task PathTracking
; 320 Command Task SetTask
entry_label, 320
set, BROADCAST,1

entry_label, 330
start_timer, 88
line_follow,49.336596918,-122.894128206,5,ignore,0,inu,1.54333,depth, 10
stop_timer
entry_label, 340
start_timer, 96
line_follow,49.335751993,-122.894598798,5,ignore,0,inu,1.54333,depth, 10
stop_timer

; End Task PathTracking

: 350 Begin Task PathTracking
: 350 Command Task SetTask
entry_label, 350
set, BROADCAST,1
entry_label, 360
start_timer, 1200
line_follow,49.335744876,-122.894604393,5,ignore,0,inu,1.54333,depth,0
stop_timer
entry_label, 370
start_timer, 193
line_follow,49.337434720,-122.895545609,5,ignore,0,inu,1.54333,depth,0
stop_timer

; End Task PathTracking

; End Task Dive (010_Bob)
goto, 100

Fig.1. Example of mission plan (International Subma-
rine Engineering Ltd., 2013 a).
1. 3 v ¥ ar77 vofl (International Submarine
Engineering Ltd., 2013 a).
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AWEwav TS5y Froh—b

HRE:
BE: s S
W cowitosar |
1 FplrR— (Campaign) EX v 3 (Mission) B
Campaign:
Mission:
23yiarvMEl
3REARLEMCE>TEN? Yes: O No: O
4 Tyiar OFEEE (F5R)
5 3yl al OKRERICHLT, REONNYTUBRET AN ? Yes: O No: O
6 AEHEBOHMF L THEIGKRREM 2 Yess O No: O
7 RESSOMBIH L CEIGEERED ? Yess 0 No: O
8 BRYT T B DERE (Radius) DAEFSE+ 502 Yess 0 No: O
9 MEMRTHBELZLTEMBITENM? Yes: O No: O
W =275 comm |
10 2y av ISV o7 MG
11 fERL BB s 7
12 T2 7L —h(Template)
18 FUIL—bDA—Par
T IL—b DB (initial loiter) EFTTFXIL (descent labels) D Sk
14 2y2ar7z—XEBNvbEh TSN ? Yess O No: O
15 fiAT 22 —(DVL, OAS/BAS) [F, RELHF AL —2a B T5RTIALF—0
HENRNEGDISICEANEBIN TS, ? Yess O No: O
16 X O—KF 24 —(MBES, 8SS, SBP) [&, T—4%&AXF B, TRILF—D
HENRDEGDIIICEINEREN TSN ? Yess O No: O
17 KR/ BECEILEMN ? Yess O No: O
18 & & OAESE YN ? Yes: O No: O

Fig. 2. Mission plan review form.
M2 IvyarrIyrbak.

EhERETLENDH L (Fig.2).

3.3 FRT ffq2

K12, FRT (Fault Response Table) DA T
»HAH. FRT &%, AUVHERFELRAML 2L X212
EBAUVOIRZR L2 A NTH D
(Fig.3). FRTIZELIR S AT 2 AUV O B 12
1, Ignore (AR L CTEA#E1T), Stop (1k),
Surface (% L) R EPHY, EOREEHAL
o ELEEMEEREBEICLY SCCAEEN
. BIZIE, 1) TN T A AT DEEEE
YR E, AUVOBEICZRDO R T 7
VOWEIE, A E AT S ¥ 5 Ignore DE)E %
5. 2) AFRAY —ORERDPEWEE, AUV
DEMEICHRE I H 525, FLIELFETTELRY
Y%i#1X, MBES (Multi Beam Echo Sounder), SSS
(Side Scan Sonar) }% 0¥ SBP (Sub Bottom Profiler)
DYV T, AFAY —Tp L% —kfFIE S 5 Stop

/1 (C) International Submarine Engineering Ltd. 2013,,,,,
/I JCG AUV Fault Response Table,,,,,
/-

EXCEPTION, BEGIN, //,,,

/-

/I Exception states.,,,,,
,define,state,Stop,1, //
,define,state,Fault,2, //
,define,state,Pilot,3, //
,define,state,Mission_0,4, //
,define,state,Mission_1,5, //
,define,state,Mission_2,6, //

[/

/I Exception faults.,,,,,

,define fault,vcc_wa_alarm_ch1,1, /
,define,fault,vcc_wa_alarm_ch2,2, //
,define,fault,vcc_wa_alarm_ch3,3, //

.

,define,fa.ult,vcc_gf_alarm_chO,9, Il

,define fault,vee_gf _alarm_chl,10, //
,define fault,vec_gf alarm_ch2,11, //
,define fault,vee_gf alarm_ch3,12, //

,define,fault,vcc_plane_1_alarm,26, //
,define fault,vec_plane_2_alarm,27, /

,define,fa.ult,vcc_plane_status_alarm,32, 1l
,define,fault,vce_pos_depth_alarm_low,33, //
,define,fault,vec_pos_depth_alarm_high,34, //

,define fault,vee_pos_pitch_alarm,35, //

,define fault,vee_pos_roll_alarm,36, //
,define,fault,vee_thruster_rpm_alarm_high,37, //
,define fault,vee_thruster_current_alarm_high,38, //
,define fault,vce_pos_altitude_alarm_low,39, //
,define,fault,vee_battery_volts_alarm_low,40, //

,define fault,vce_battery_current_alarm_high,41, //
,define fault,vce_depth_sensor_alarm,42, /
,define,fault,vce_energy_remaining_low_alarm,43, //
,define,fault,vcc_energy_remaining_low_warning,44, //
,define,fault,vce_thruster_status_alarm,45, //
,define,fault,vce_altimeter_down_timeout_alarm,46, //
,define,fault,vec_altimeter_down_quality_alarm,47, //
,define fault,vcec_dgps_timeout_alarm,48, /
,define,fault,vee_dgps_quality_alarm,49, /

,define fault,vee_gtelem_timeout,50, //
,define,fault,vcc_mission_timeout_alarm,51, //
,define,fault,vee_mission_mgr_jump_fault,52, //
,define fault,vec_mission_mgr_execution_alarm,53, //
,define,fault,vcc_mission_mgr_mission_completed,54, //
,define,fault,vee_hull_temperature_degc_alarm_high,55, //
,define,fault,vee_ctd_timeout_alarm,56, //

,define fault,vee_battery_timeout_alarm,57, //

Fig. 3. Example of fault response table (International
Submarine Engineering Ltd., 2013 a).

3. 74V ILVARYZXF—7 )V (FRT) ®f (Inter-
national Submarine Engineering Ltd., 2013 a).
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DEEE & L. 3) BEEMEREICRELD 5 %
E, AUVIZE o THRKZMERD 5 5411,
[MBES, SSS & OFSBP] %51k L, AUV %345 [l
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MK 2 160 m 1238 L7236, BHUKER
A160m &Mz 5 58HE % AUV S L 72 & & 12
FRT 25{EE) L, AUV IZf#1E9 5. SCCITHR &
NTWDBIERD S AUV OIREZ MR L, Ak
el e LW AUE I v ¥ 3 Y 2T, Ak
AR L BT LS5, EBE508HRD
SCCzHWEEBERENOELND.

3.4 FVI¥ALATFzvD
CZTIZAUVOREZ /N—F7 = 7 OMTH K
V7 by =7 OMED S BT 5 (Fig.4). Z
DIEER, Efiz LB L L \wil kT o
TOYMET, 0HEOERETHROFTRD HE
EERA. TOEETHENER INGE,

0 A5 B1 AUV-ZUSAT Ty 1w 0O A5 Bl AUV-ZVLH{TFx2s 1
0 oCc2 AUN TV I AT Fx ooc AUV T VIA T F =
Ay Y= U

Fig.4. (Left) Part of the console pre-dive check sheet.
(Right) Part of the on-deck pre-dive check
sheet (International Submarine Engineering
Ltd., 2013 b).

K4, FVLFATF 2y 72— O—F (1 av

vV —WH, %7 v *H) (International Subma-
rine Engineering Ltd., 2013 b).
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N=FT z7OME2HIX, ATRIXRTID
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RE) REOEBM IO, V7 N7 OME
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FKEOVEF MR EDfTbN 5.
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AUVIZ AEX

Photo 4.
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R AUV O IR P GRE R BE, R BE, ST, M E 7%
EVMEREAT . AUV 238 2 B L 72k b, SCC
WERBESN L7720, SCCHOE=F Y ¥ 7R
RHEEICR DL, MPWICIZAUV & [#HiE] ©
PLEDFREN S 720, AUV O FRAIRDE K Ol
HONEEREZMRTHIENTE S, FERN
M X GAPS 12 X 22 E ([HhEE] 2056
iz, JK-VEREE, EEPERER &) IR - IEkL
TW5,

B, AUV<‘: F?E‘Iij DAL E AR R AUV 12 X
% D HEST , ARG S O SRR & 2
%. [HhiE] ﬁ’)ﬁk%’(ﬁ@ﬂﬁklo“((ﬁiéh, EE
BRI L D AUV Ll fE A3 R 22 IRTE & 7 5 72
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HLIRETIIHETE RN 0D, FERSZ

AUV[EREZE

(Left) Launching the AUV. (Right) Recovering the AUV.
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EIEEET AUV % [$hEE] OB ISED T T,
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Pack IZff W T\ 5 72®, Belly Pack #1EH 25 %
43IV 7%%0, PopupBuoy 2V 1) — X &4

% . Pop-up Buoy ([ZIZMUHICHK 18m o a — 7
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PFWTEBY, u—7%2MOHEHR 7 v 7 Thlo
#MFC, Pop-up Buoy U'u—7% [l (2
I, MUY L7zu2—7% LARS ® 7 14 ¥ FIZHU) £+
JTAUV 2% & BT, MIE%5. v4 0T %
BRI, 9—T7BAUVOT L —EITKRE R
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EMEGEE L ZIRBICRBEEICITDODNLS
(Photo 4).
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RAMFA TF 2o 271%, FIH—FT27D
HE (RAHORY, A VORREE) 2505
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LB, AUVICA =% Ry Mr—7 V&8
#®, WETF—0Fyyra— N EETH. %
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TEIORFZIC AUV 213 Uod & 5 & TOMM
DA 24T . Mg ETHH L7 I3iKIC X S
WENR AT LESDH D, T3, BARTRLHE
vV, BRI, SEO0SWEEM IR, 2

Depth (m)
i | E— | S — L " 850
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34°4910'N | 880
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34°49'0"N

..... 910

Fig.5. Result of topographic survey with the multi-
beam echo sounder at an altitude of 50 m above
seafloor with water depths ranging 850 to 900
m.

B 5. <V FE— A FEMERBOMWE R UK 850

~900 m, fHPE50m).

A7 FERIIEB AR SR & 55, RO THEG
DAERGDHE 5B\ EHIZ, 55 7% 56k & FE it
§ 5. BAICLELRHFEMDBAR LWL ) ITH
B2 LETHL.

4 BE

2013 4 (BRI T HEHE L 72 I # B S L
7oK R R O A FAX ¥ vV F— DR
ZHNT 5.

U O F A1, KR 850~900m, & E D D
o 30~40 m OIS TIHEfE L 72. AUV DEHLE
EAZ50m& L7720, HTO7y M 7Y ¥ ME
FiImeEhoTwa, [#hif] O VFE—LF
NGRS Z A L7226, K800 m Ol T
BETOZ7y b 7)Y MEK30m &40, Hpb
ICERZTHEDIHEEL o TWA. ZD72
W, AUVERHT A LICX D iERBIEEZ XD
SRR Y 5 2 s T & (Fig.5) .

100m

Fig. 6. Result of side scan sonar survey at an altitude
of 50 m above seafloor with water depths of
about 130 m.
K6, ¥4 FAF ¥ ryF -0l OkER 130
m, HE50m).
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YA F2AF Y vy F =12 L 5HEIE, KEH
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International Submarine Engineering Ltd. (2013 a)
JapanCoast Guard Explorer 27-B 08-2500
AUV Control System User Manual, 158 pp.
International Submarine Engineering Ltd. (2013 b)
JapanCoast Guard Explorer 27-B 08-2500
AUV Pre/Post Dive Checklist, 13 pp.
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