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Development of Autonomous Underwater Vehicle for
Small-size Jellyfish Extermination and its Evaluation
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(Jonghyun AHN)  (Shota CHIKUSHI)  (Shinsuke YASUKAWA) (Takashi SONODA)

Abstract

In recent years, extermination work has been carried out due to the increase in the number of jellyfish. In this research,
we design and develop an AUV (Autonomous Underwater Vehicle) and conduct a jellyfish crushing experiment for the
purpose of automating jellyfish extermination work. In the design and development of an AUV, electronic parts to operate
autonomously were selected, and each electronic part was placed inside the hull to create a system diagram of them.
Regarding the jellyfish extermination device, we designed and developed a device that sucks and crushes jellyfish
together with water from the suction port. In this experiment, a jellyfish extermination device was mounted on developed
AUY, and a crushing experiment was conducted using a jellyfish sample which is made by water and gelatin. As a result,
it was confirmed that a jellyfish sample with a diameter of about 7 cm and a height of about 11 cm could be crushed to

small pieces, which has average of volume 2885.6 mm?, during less in about 8 seconds.
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WAE7 7 7 O K 0 BEEE, KE - BIE, thaA 77 08 8 NFOTEBNICRE S HEEL 52T
W5 V. ZDOKL D7 T 7 OBEINIIHERGREIZ X AWKIRO EA, WEGRICE DT I AR EDOXK
BOWA R ERNRK L SNTND. 7 77 BOBMOMEIL, AAROARZLTHE, @EZEZLHRT T O
WTELHAELTED 2, HELH O TT-OICHBREENTO TV, EWN TOBRERIERE Tz Fv
THRAELZZ 772 B L, 1T 200 TR O H LIROMAMEZ VTl L T 5 9. Lavl,
ZO XD RERBRAGIETIEZ < ORH & 7@ N gt & S, MEEEREER B BRI H 2 BUIR TITA
HEoTWA, BICI X7 /I L TUTMEKIED EFICE Y RERATAIHEENREL L o TWNWATZD,
USV (Unmanned Surface Vehicle) & W\ =KD 7 Z 7 OBEER S A7 LML ST % 99, USV
ERRA LI AT AT, IRBROI X7 75 52BRTE 50, IR0 MKE D b o 256 13N T
< e D, I A7 Z7EHEE 0m~1250m THM I TWSH 72 0, WiKE T T Tk < oBER S
MEEIND.

IR, EWNTEEE B AR K e R » h(Autonomous Underwater Vehicle, LA F AUV)ASBA% S v T
%. AUV I, &£FiEr ¥, CPU, N7 U —%2#H L TEBY, Bk > TAUV RIROEH & JEDBREE
DIFRETAF L, B iFHEZ CPU ~WH 2 L CTHETEELZTTO KPRy FTHD 7. AUV IZEHR T
JEVHE COMEENRER Ry FTH Y, KEEP O BEVELN & 990 AN O H BhEREL 10. 1072 B O
EETHHHAESN TS,

Z ZTARBIFETIE, USV LB LTl 0 7 7 7 £ TRl § 5 2 EWES 72 AUV 2 [l 727 7 7Rk~
AT LEREL, 207D AUV &7 7 FERERIEE OFGE - B %2175, AUV ORGHIBE L T, /Mo
AR EX AW ERZBEL TRV, DRuvEEE CEMTREZR/ MY AUV Z23GEE - BT 5. 7 7 78K
BrREEEICEI LTI, /M AUV ~EEATEED D I XY T 7 e Cx D EE A 3G - BRI 5. B L7
BT F o CRYELZ 2 7Y T D OORRER 21TV, EEOMREZ T 5.
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Fig. 1 Proposed operation method for jellyfish extermination work using AUV
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B1DTIE, M AUV 288 Tr I/ 0 BAE L TWAIEEE TBEIL, AUV 2% AT+ 5. &A%, AUV
(27 T RS R OM S A2 %D . B1QTIE, AUV AL LN LORESNIEREEBI LRSS 2 54
EHRFETDH. BRBKEDoTL AUV MV IREZEZ THERKZBE LN b 7 70BR%EEZTHY (KB
1®). 7 77 MER SIS AUV BN7 77 %25 L TR 1@ D X 9 [THikd 25 2 & THREREZTT O . BRER#
XERE SN REEICE, B A X D IR AR 5. IHROFESK T LEOE 10D L 912 LT
N CEINAFT S . AUV 20X L72#%1%, £RRs 5 CHEERT .

3 AUV &Y STERREEDRE LS

R LUZER FEEEBRT 5720120, UTOHEB 22T 0ENDD.
) AUV ET2400EHTE S L2 IC3RET 5
() HEBBHHOEDOELYERATAX—EHEHT S
(i) 7575 OHERBOT-ODE P L arta—F—2#ElT 5

ODIZB LTI, i EEEOBICED O NIRIEABEN 24 THDH2D, 24 TRAZRBINTE 2 HE L T
ETAUV 2% 508N H 5. LvL, AUVICIEMEEEE, HEE, kR ST 5 KA/ M2
ED A — VORI IAEN VIR TH D, Z D78, FHEE AUV Bt 2 TH 5 RoboSub!2 & SACVC),
EHND AUV BiES ThH HMHIER R a2y WTOREEZSBIZT5H. KRS TIHEBNME I RESFITE
I2X D AUV Z AW FE i3~ « BIREIT 720, it T2 408 8A - BIEEEITS Z & SEBIL
FMTCAUV Z2EA LT 5. FRETOSMAEER AUV O~FHEE BEEOMEEEZR 1 1ORT.

£ 1O LIIHERINIBINATHE AUV OFEE EEITRR DD, FREOEE - 2iF - &2& - EEOF
TOEF/MEZRIRL TRFHT 5 2 & T, EBREEC 24 L 2N ATRE & HIWT L 72, Z O 7= O ARBFSE T,
£1%5225ICLT2E 1.4m, 2£0F 0.91m, £ 0.7m H & 45kg LI D AUV %235t - BT 5.

GIZRE L i, WEPEREEC AUV O 5 N0L, BB, IERE, EER EOEREZIGT 5720, IMU & FEt
VY EEHT D, F, ATAZ—EBEHIEH LT, R TOBBNTEDL L IICT D, BERAISGTH
% 27 57 13.6mm/sec FLETREIT 720 19, AUV OBREEEICE L T3 B, ZEmaE
TAUVDATZAZ—L LTELFHEN TV Blue Robotics £ T200 A T A X# —10 %4 5.

GBI LTI, 777 52RBT 272008 AT &, HBIERND T 77 %0k 2 720 OEGALEE ) 7]
BEZR vV a— X —%28#id 5. 7 AT L TiL, HD750P THRENATRE/R D A T 28 E LIEHT5. £
7o, aryva—#—ZB L TIiE, HD 750P OEGALE A FTREZ: Intel 5 8 fitf{ Core m3-8100Y @ CPU %
54 L 7= LattePanda alpha 864s!7%f£#( 7 %. LattePanda alpha 864s T A F A X —%{iliHIT 572D
PWM E 5 OW IR FIRETH D720, BRI L T — % OFIHILETITS 2 LN TE 5.

AUV OG- BHF T, AUV OHLT 255 OER « @15 OB OER & 3D-CAD % VW T&H
DY T I EERET D, 7 T FEREREE OG- B T, 3D-CAD & H\\/=7 7 FERERIEE O%GHE AUV
~OEBEEEAT .

Table 1 Maximum size and weight to participate each small size AUV competition

. Maximum
Competition name Host country - - -
Length(m) | Width(m) | Height(m) | Weight(kg)

Underwater Robot

L ) Japan 2 1.5 0.7 45

Competition in Okinawa
Robosub USA 1,83 0.91 0.91 56.7
Singapore AUV Challenge Singapore 1.4 1 1 50
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3.1 AUV k& EBAS

BR¥E %5 AUV X, @), G), GDOFEHE -T2 LN TE 5 L5 ICHFHEITH. AUV OFF T, MfEo
77 U NNERWE KBRS (LT, Hull) OWNEIC AUV OS2 EET 5. AUV ot e LTk
IMU, WEYEY, B AT, BFEAAT, THIAZZEHT 5. IMU TliE, AUV O {7 & D O
BREMAOT L. WEEY T, WKE2S AUV £ CORMAZRET L. i AT137 7728 L
THBIEMEDE ZE LD DA END. BTV AT TIE, 777 BWE SN THESN DT 2HET 5
TDFERT S, THI AT, WEmZBNTSZ LT, KL OEELZSSTEODEMR SIS, AUV OBH)
WAL TEA I AZ—%2 WA, AUV IZB 1 O L5 ERAZEEL TWH 728, Surge, Heave Flij~D
BE L Yaw B CORERBZMLIE L SND. Tz, ROV 77 13KTERE T Surge, Heave, Sway J7A~®
BEINEZ BN D=8, BT 5 AUV (21X, Surge, Heave, Sway 5 ~D#%HE & Yaw #il CO AR T
XD X DICEET . &E LI AUV Ok 2B 2 12”7,

@ 2DLHICAUV IS HOAT A Z—L 5> Hull THENE., AT AX—IZB L TlX, Surge 5

Z 2 fiH, Heave 5IAIC 2, Sway HIAIC 1 HDO AT A X —%¥# 4 5. Surge HFIANTHEE L7- 2 D A

TAZ =X > T Yaw fliDEHEN TE 5 KO ITEREIT 5. E£72, BAKETF EIX AUV OKFEREE TO/EZERR
k& AUV ORINICE D 5 7=, Heave Jli~2HD AT A X — %<5, £7- Sway FIAiZiE 1 >0
AZ AR —%FEEE 5. B2 0 FrontHull TiX, AUV #4572 D ar Ba—F—LE—F—R7
AN—=7p E&BLET % . Back Hull TiX, AUV OFFEE 5 EHBEET L7 82587 % . Bottom Camera
Hull 1IX F 5 A7 %#5#9 5. CPU Battery Hull & Thruster Battery Hull Ti%, = ¥ a—4%—|Z% )
AT DO DNNy TV = AT RAZ—IZE N MG T 500NNy T ) —2EET S, BEHTIE, A
T AL —=DFIZRKEWVERBIRAIL, 2 Ea—F—DHITHNDEBRDED 2 8d I L&D, 27
2B =N AERE 2 Ea—Z — TN A EIRE 5 TTnXquTé AUV @ Roll, Pitch ‘EE D22 EN %
bR 5720, AUV OF L EVFLITRE S M TR D X O ICREHT 5. B2 TAUV OFL EFLOMEE
ARLTEY, LT AUV O2E - REGAOF R, 2EO 130mm (2, FxE AUV O2E - 2iE o Hh
%, AEO 240mm ZE LTS, & Hull & 27 22 —OFER L IBE ORI EZR 3 1277

¥ 3 @ Front Hull %, CPU Battery Hull & Thruster Battery Hull 706 22> B o — & — & 25 2 X —{ill
WOTDDE—H— R T4 NR—ICEBFRMEESNS. Front Hull 251X 5 O AT 22— |ZEIHE L, &
T R STV S Back Hull & USB serial Cilifg %47 9. Back Hull i3 IMU, #EtE 9, %570
AT 72 EO® o VEH %A USB serial /5 T Front Hull ® 2> B = — & —|ZEHARET 5. £, XaE
BT LEHAOCTHERE EOAMBEENTX 5 L9127 %, Bottom Camera Hull @ 54 £ 7% Back Hull
& USBserial ClfEA1TH. £/, ZHMZ Y v &8 LTk Y, Front Hull THIEZTT .

. To User
: Center of buoyancy USB serial *
| Thruster Battery Hull | ; + Center of gravity p Gl 3
Front Hull 5v| Back Hull ¢
b ovm Optical
¢ : * Signal
| i USB ser1al¢
Bottom Camera
CPU Battery [] i Hull
Hull i || BLDC Motor Control Power
14.8V 5 Thrusters
Thruster Battery | i |3V :
Hull CO—— ¢  Gripper
Servo Motor
| Bottom Camera Hull | | Heave Thruster 2 | Control Signal
Fig.2 Whole design of developed AUV Fig. 3 Developed AUV system diagram
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#--¢ USB Serial —® [48V
&= PWM —® |2V
#::¢ Servo Motor Control Signal @=@ 5V
©—® On-Off prmmmmmmmmmen #To Back Hull @

@—® BLDC Motor Control Power =

&
>

Front Reed Switch 1
¢
Camera Computer (Computer Switch)
From DCDC Relay 4Pin Reed Switch 2
CPU Battery Hull (16V to 12V) (12¥TZ4OW) (Emergency Switch)

| {

From Power Motor
» Thruster Battery Hull Distributor Driver

i ! !
To Gripper .—+ DCDC 4 To Thruster
(16V to 5V)

Fig. 4 Detail system diagram of front hull

3.1.1 Front Hull D&t

Front Hull Ti%, AUV %ﬁ%ﬂiﬁﬂﬁ“ét&)@: VB a— = 2T AZ—HIHDIDDE—F— FF A —
DRSS, AUV OO0l Ea v Ea— 4 —OEBEFAA v F & AUV ORZEIEAA v FRNE L
INd. ZOXI AL T i*’xﬂé’l‘ﬂiﬁxf TFNHEHEIND Z ENZVD, KPREETEIK AUV TR
AA v T EFEHT S, 207D, Front Hull T, 20 Ea—4—LE—HF—RTA4A N—DHTHY— R
Ay F L) L—7a SN S, Front Hull OFEHI 2B 4 (2”9,

B4 »LH5IZ Front Hull TiE, siliz A7, aEa—4%—, DCDC 2o N"—H#—2fH, J—FAA v
F 28, RSB, T—F—FI7A =, VJL—%2#EHTDH. V-FAAMvF 1iFarva—F—DERK
AL v FTHY, Vb—LU—RAAL v F 2ITRBEILAAL v T THDH. WAL v FIFHAIZLD U — R
AV FNE NI D EEEIEZTTH . BIETIE, 14.8V O Lipo Ny T UV —%FHL TS, LirL, =
N — L L —TF 12V, 7 U v3E Back Hull 72 OEFRMKE TIE 5V RMNETHH =D, 12V &
5V EHD 7= DCDC 2 v " —F — 258 5.

3.1.2 Back Hull D&t

Back Hull Ti%, AUV O%+t % & Twisted Pair Cable 7>5 @ Ethernet {55 % o5 512 A H 5 6E
T LI EEEET 5. Back Hull OFE A2 B 5 12T,

B 5> USB/7 1%, Front Hull o2 v o —& — L EH#HEH L TW\W5. £7-, Front Hull ® DCDC
g R—x—2L1 5V, BANEEIN TS, IMUIZBILTIZUSB /N7 2 ##&H L T USB serial Cif
BEATH . F o, R B LT, BEREHZ 0.0V D 5.0V 07 a7 {55 TH19 5729, Arduino
Z VT A/D BB A 4T 2 5 X 9 12i%FH9 5. USB Ethernet Port (%, =2 B =—&— L fEHEROME
BEATOIZOFMMATH. AUV OEHTIX, KPR CHMBEE 7 — 7 LV OBRIEESCI S LIEEEIT
ZEMZW. Lo, Twisted Pair Cable 75 @ Ethernet ® L 9 2 EXUZH D7 —7 VDA, KT
FEPI D AN L EATH Z LIRS TR, 20w, BXMEEE 7 7 A4 X~ ELONEFICERT L ET
LEFEHTHZ LT, KPP CTHERCI AN LIEENTE D L 0T 5. £72, AUV @ Back Hull (2%
NPEFE STV DN EHERT 572, LED % 2 EldE T 5.
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¢--¢ USB Serial =—® 148V
- Ethernet =0 5V
S Depth Sensor
#-=¢ Optical Signal N
¢-=#® Analog Signal From Front Hull .
L 4
To Bottom Camera Hull®=====s==ssgz zemeasnnaann ¢  Arduino

9o

From Front Hul] @=— USBHub1 -+ Back
£ Camera

USB Hub 2 $...4 USB Ethernet | | Optical Media
. i Port Converter
$ H | :
n é
MU :'lf LED To User

Fig. 5 Detail system diagram of back hull

To Bagk Hulli_l To Front Hull._l

—o 1438V 14 .8V Li-
USB Repeater ¢*-*¢ USB Hub 8V Li-po
° Battery
o 5V Bottom Voltage
#:+¢ USB Serial Stereo Camera Monitor
Fig. 6 Detail system diagram of Fig. 7 Detail system diagram of battery hull

bottom camera hull

3.1.3 Bottom Camera Hull & Battery Hull D &5t

T A TNE, WK E O ZEEE < T D' B & LT, Bottom Camera Hull [Z#5# S 71TV 5. Bottom
Camera Hull OFfHIZ B 6 (2777,

6 @ X 512 Bottom Camera Hull (% Back Hull 7»5 5V O+ & USB serial THEfiE STV 5. A
AAZICEALTIHE, AT VA AATEFIHLTED AT 0L OEBOTZEIC L VK E COEREZEHT5.

AUV OFEJRTIE, Lipo Xy 7T V—%2FHALT, 2 a—¥—L A7 2% —(ZE N =MHT 5. Battery
Hull OFEMZ B 7 (2737,

14.8V O/N v 7 U —(F Front HUl IZE N 24695, £7, EEFTESNY TV —DBEEZRFTDH.
3.1.4 BFELTI= AUV OF

Bi% L7z AUV © 5D Hull & 27 AX —Z7 L—A L BIER OV 72 AW CRES TS, BIxL
7= AUV Ok 2B 71277, EiFMaiR 2 1IR7.

BA¥E L7- AUV %, £F 1.1m, £18 0.7m, £ 0.32m, . fpE & 28kg, & KNIEEIL50m THH. £7z,
AT A —IT 16V Thek 5.25kgf OHES 1% H )92 Z L3 TZ % Blue Robotics £1:0 T200 A T A X —19%
fEF L7=. BA%E L7 AUV L, Surge, Sway, Heave, Roll, Yaw OB ENA[fETH Y, WO a2 B a—H —
WA ENT=T 07T Aft> TEENRTE 5.
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Table 2 Specification of developed AUV

Dimensions 1.1mx0.7mx0.32m
Dry weight 28 kg

Sensors IMU, Depth, Camera x 3
Computer LattePanda alpha 864s
Equipment Thruster x 5, Gripper x1
Battery 14.8 V Li-ion battery x 2
Maximum depth | 50 m

Fig. 7 Overview of developed AUV

3.2 U STRREEDRE LMAR

7T FBEREEL, WEIANG 7 T ERSILTAT AY —Chfa T ) EEBER¥T D, &itLizr T
BRbREE A B 8 1Tor T, s TIXE 8 O L HIZHF D Z E A HREAR AR — A E AW THEET S Z L TlEI 0
DONLEFRENE G D, m—AD%TTIXBERRT 7 UL TE2EHT 5 2 L THOETF 2R T
HEITEFHTH. o, 77 FUNOENE DR EEWSI LR, AT AX—OTaXT 3 EE a0
X, BT N F— BT L. R L T VRREEZBR 9IS, FEMAER 3 ITRT.

WS B9 D X 5l 5 Z E N FRER A —ATEIESNTEY, Ml FRETH H720, sl H DAL
BERENELHICTED. &3 LA —ADMHMHIZL > TEEOE XN 0.7Tm Bk 1.2m £ THET
LZENARETHD. £, ATAX—ORNCEHE L TWDE 7 4V H—ZAT v LAROME (ROYA X
15mm x 15mm) ZfEH L TEY, REWARENRTaXTEMESEDL 2 L2h<&kE 2T 5.

AUV 27 7 FBRbREE 2 BlE O T2 B 10 (2, 7 7 FERBRIEE 2 #58k L 72 AUV O+ 2B 11 12R 7.
10 DL HIT, B L7277 7 7 BREREEIL AUV O EEICIRVAF T2 X9 IChil@ET 5. £72, B 11 TR
TEDLEDICAUVIIRIF I AT TR ZMR L Tr 7 VREETHICTE S Lo IChELY LT,

Suction Port

Filter

Suction Port || Filter

v

Thruster

Bendable Pipe <

Thruster

Bendable Pipe
Fig. 9 Developed jellyfish

Fig. 8 Design of jellyfish extermination device

extermination device

Table 3 Specification of developed jellyfish extermination device
Dimensions Dry weight Suction port diameter Filter size
0.7m to 1.2m
4.3 kg 90 mm 15 mm x 15 mm
x0.17mx0.13 m
Thruster Thrust Propeller diameter Propeller material
T200 thruster!® Up to 5.25 kgfat 16 V 76.2 mm Polycarbonate
AT LA Vol. 57, No. 4 (2022 44 })
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Jellyfish Extermination Device

Fig. 10 Design of AUV equipped with Fig. 11 Developed AUV equipped with

jellyfish extermination device jellyfish extermination device

4 U 5 7ERRRERIE D REFT M RER

7 7 RIS E A S LT AUV 2 HHWC 2 7 7 BRBROMREAZ M § 5. AERTIL, B F - TRYEL
727 5% 7 AUV OFRIFITE T L THROWS] - a7 2 L2k 0, Wi & szt
YINDORE SO D, ERTEN L 7277 2B12 1R 7.

BEBRXIG D I X7 Z71%, kK EB T FUE TR SN TWD 2D, 7 7 7% 701K 400ml &€ F
FrTREET L. o, SN T ORIE KRE SORIEE RS CT DD RETRIET 2.
12 13, /K9 400ml &€ F F 49 16g, BALKI 3g THU T AERUELZ 7 77 Th Y, BEAK Tem,
BHEH 1lem TH D, BUELI-V I vomirsni-f+2R 1312, £7-, SEL=V 7T Hniz%E
BROKE 7% B 14 |27,

B 14 D(a)~(c) TIZ AUV RIFICY 7Y AR T INTERSI SNLHEFTH Y, (d)~(fix, 777
YIRS N DT TH D, FERIT 3 [EIIT - TR Y, WA NS T VA B L CRE A1 T
S, ZOFEROFERER A ITRT.

KAOLOICIEHOFERTIL 6818, 2[EHDOEBRTIL 47, 3[EIHDOERTIE 57 HOV T V% [H
WL, H172MEDH > T Zxtg s LT EIT o772, WBI BN E T S £ ORI 3 [al 038k
D TR T Thotz. BT NO-HEORETIE, —FEWVILZES, RICEWLZIFEE LCilgkL,
1 [ HOFEERO )X 21.5mm x 13.8mm x 9.8mm, 2 B H OERO L 19.8mm x 15.3mm x 10mm, 3
[ H OFEEROEE)E 19.5mm x 14.3mm x 8.9mm Th 72, FEBR TOMMEEI =T 2 7L O DY)
%, 1EE2 3018.2mm3, 2 [F1H 2% 3081.8mm3, 3 [A1H A% 2556.7Tmm3 Th V), FEEOEERAEIL, 1 H
H73 1620.2mm?3, 2 [EIH A 1396.2mm?3, 3 [EH 2 1295.7mm? Th - 7-.

2 o &S
¥

yfish sample by test

Fig. 13 Crushed jell
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Jellyfish sample

Jellyfish sample

Jellyfish sample

jellyfish sample

Fig. 14 Jellyfish sample crushing test

Table 4 Experimental results

Average of Standard
Crushing
Test Number of ' deviation
Time Length Width Height Volume
number samples of volume
(sec.) (mm) (mm) (mm) (mm?)
(mms3)
1 68 7.07 21.5 13.8 9.8 3018.2 1620.2
2 47 8.03 19.8 15.3 10 3081.8 1396.2
3 57 7.36 19.5 14.3 8.9 2556.7 1295.7

5 &85

AWFETIX, I RXZFZ5OLD N 5 7 DERBREEEZ1T 5 AUV OG- BiF L, 777507 v%
A CBREREEE O RERTAM EBR 217 > 7=. AUV Oi%Et « B T, KPRE COEBETE 5720 DELR
M EREL, KMm5% 5 EoO Hull NFBIICEE LT, ZN6D AT AREER LEELR. 79
ERBREEE ISR LT, %S| D73>%7J<é:~ﬁ'~% 777 BRI L TR o E AR - BB L, 275
7°/I/7£’Fﬁb\f:‘riabnﬂﬂﬁ;é%ﬁ%ﬁo 7-. VERERHMMEBRTIX, 7 I 7Y L OHmikE 3 EFTVY, 172 (HO By
SNV TN ERRITE O & BEERELFF > TRl 21T o 72, EBROFER, BtV 7L om
FEIZ 1[5 H 2% 3018.2mm3, 2 [B1H 7% 3081.8mm3, 3 [H]H 7% 2556.7Tmm3 Th V), FAEOLEERZEIL, 1[5
H72%1620.2, 2 [EH A 1396.2mm3, 3 [B]H 7Y 1295.7mm? TH-7=. KEBRTY 7 FERBREELZ AT r T
TH TN EMIRETED Z EPERINTZ. EROER, BB LY 77 BREEAZFIHLTI X 757D
BRRRACE 2D LW L7z, UL, EERECOEHDOTZOIIIEL OFENH Y, AUV O 7 770 H 8%
& AUV OZBHIE Y AT LOBSR ENLE L S5, £/, AUV O FfIREECHE F#iFH72 £ b iRatd
HVENRSD. ZNHEASHOBEL LTAUV 2V Z 7FERRIEEOERE B
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