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FLEET, AUTONOMOUS WAVE POWERED SUBSTANCE DISTRIBUTION VESSELS, WATER
FERTILIZATION SYSTEM, CENTRAL CONTROL UNIT THEREOF AND METHOD OF
DISTRIBUTING SUBSTANCE OR FERTILIZER IN A DEFINED AREA OF A BODY OF WATER
CULE S
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This invention provides a vessel system and methodology that can be used to promote growth of
phytoplankton in the oceans. Unmanned self-controlled wave-powered vessels are equipped with storage
units for dispensing a fertilizer, and with sensors to monitor ocean conditions and effects. Fleets of vessels
move autonomously by on-board processing of GPS and directional information, piloting a path that is
coordinated by a central processing unit. The vessels travel through a defined target area, creating a detailed

survey of chemical and biological characteristics that affect grown. The data are processed in a computer
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model to identify precise locations and precise amounts of fertilizer that will produce the best results.
Projected benefits of fertilizing plankton include sequestering CO2 from the atmosphere, and enhancing the
marine food chain to improve the fish stock in and around the treated area.
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FLEET, AUTONOMOUS WAVE POWERED SUBSTANCE
DISTRIBUTION VESSELS, WATER FERTILIZATION SYSTEM,

® 'CENTRAL CONTROL UNIT THEREOF AND METHOD OF
DISTRIBUTING SUBSTANCE OR FERTILIZER IN A DEFINED AREA

OF A BODY OF WATER
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This invention provides a vessel system and methodology that can be used
to promote growth of phytoplankton in the oceans. Unmanned self-controlled

wave-powered vessels are equipped with storage units for dispensing a fertilizer,
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and with sensors to monitor ocean conditions and effects. Fleets of vessels
move autonomously by on-board processing of GPS and directional information, .
piloting a path that is coordinated by a central processing unit. The vessels
travel through a defined target area, creating a detailed survey of chemical and
biological characteristics that affect grown. The data are proceésed in a
computer model to identify precise locations and precise amounts of fertilizer
that will produce the best results. Projected benefits of fertilizing plankton
include sequestering CO2 from the atmosphere, and enhancing the marine food

chain to improve the fish stock in and around the treated area.
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(288 7 B 2 i sirAR 3 )

T aA AR E R E e P R 23KeE{t (global warming ) ~ £ A4 4%
Gt d ~ URGEFEMEDAEMENER - AR TRHE—FE
HEARLHAUEFHEYEIRZ S EZFEA A (wave-powered vessels) #)
%4 0 Bl £k (aquasphere) Foib @ &y & FEEEE -
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&7 50 ER e AT R LA - AEEXHERKE - LA HL
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M RiaH > FEMNAEBRED o CO,EBFRABHELE - K4 T
HEEREHCTFIRRA TR -
[#AnE]

ABERARBT BB A LIS E > CFEHAMNMEREF P IFHA
etk o BABRRY B RPN A EBBERGEA AN T ERHOBEE
L RERAREESEFEAFRARGRRE - ARBBEHM Fey GPS Foy
QERGREZA IS SEDTEREEARLHBIZITHE - By
AMERBRTHBREER AR EL RO F0tER LA HIHUNASE
M AEMBENRETLERUSTEELRELERABENME oMK
HHRHEE HEBLAMERHRFTROENR CO, AR TRk
(sequestering) * AR K EBF A MR UK ERAEEBAAFE B LE -

ARG —BI @I RE ii&;‘ﬁ%%"éh\m%éé o AL AL 69 IR L FE A

B BREE  BEERBDE BB HAMITRAOKTABEET S #
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WA E T A R TE S -

WA G B s e b ARETE B AT G4BT E S MR/ RER
(o FrAifl) thiedt  F A LB FEAEEEATENMD - ok
B O R TR SMEAE S LA B F M H D BAK T RATAG -
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B % k304 (swimmer) A& — 18 %, § 1845 B0 % 8044 SLb 5 ok S iR 4 )
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b b AFo TRk e s B o Rk TR R AT RS o A
LEHHTOE—ERSEANELT @A 7 H oK KEERORLLY K
B RABAER  EANAREHFALREERGYE K -

FAARHARBEA 50 B A RENE 5B ok
BEGE —BERSBERB BB R TR EORR B2 Bl
A8 T A S 45 K Aok 34 4% (acoustic modem ) » H A H R B L — iR
ERAE FRMITa KRB RSB IALZERA TR -

AR TRBE 8K S EHE 2 Bife B e Bis 8 BERAG
BEK - BE BE—BERZEEEAHARBDGKRRF ERAKRAR
A0 LA AR o BIBE AR IR B IR R AT 3 B % R B ko B
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BT RAKEIE S goBets PoEs B - uiEs BB A AN K EE
B A AR M B AR B 0 BN OIS LA AL AL B Ao S Sb A b o — 18 3,
SERMBHEGEHN WEHEALELREE—WE Hicisfas B
AL A E M BTN - EHEAREBEA R T URERBEOHER
Mo 2ERBESERAMTEIERS VEHUARCMABEEGTREMEL R
Ko isfade b SHEHEAZMBOERE A ARBAH LR T CEHEL
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BREBRBERBINNTE  WHERALANEHE TR - A7 —EF

WP o AshaBA 4% (propeller) > hitit B4 %ﬁ%%%%ﬁ@&%

B NEATH  BABLEETHE—EABENEETATAETR

BRUEEEREFHETOCEUAEEA - WEBAEEARHEAN SR

B AR 81 SR HORIE S K B R AR B 50 88 ) (A A4 AT T B 6 ik

BERATH R R$Pm 8 FrRRSIERN -

RERGZHEIRMFT U ERURAN G FHEHER -85 RS

O 92T ~ HHRMAR RS > 3B HIHT UEEIAE AR MET R

CHER -

RETEORAL  AEAE—SH T RFCENFEL -
[£35 K]
DR P2 N AVE S E e L
EHECHEZRFR R (COy) - ke KA P8y CO 9RE

# % 392ppm - TEILRATEREH A 280 ppm - B E &+ F4E 0 — A1k

RO KBEZ TR 22% R R BB E - BA CO HABRUEH

BHO RN ERRTEG M TEAEE - LABRERHALKRET 106

1704-9, 2009 > FRBFIFARIXF B > A TR EARHRBZEAE &

FEERBD 3.5%8) CO, 8438 o BV CO, £ LA BIEAR CO, 89 3k

BARBEBFGBECEFLELERATH COBIFERER -

CO, Fadtth B AR PR B ELFBHMES - FHEYREBRALY

B EMEELELETFAMAENBFRM ARG EKORBA LIRS LB L -
CHRAKRER FERY CO L FBY » LAEMFHGMHERTRALER
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BT A B R ERIF R 6 CO AT KA I T
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A RWER  BRAHMEE T T4 -

b B —HA4% o ETHANUZEES Y SEEES - #8
A A ARRBHETETA T ZARBIIEHREMRE - REFAGTRE
HUATEABEF @ -

c A EBRRNEEAETENBROEERAL BN ET - LETMN
ATHEAR T REFUGHEBIHER  IFCATREZ FRFE
FHR O REFEBHEARF ML -

« RRAARHOBERAEHRBEHKEEZHELB G TR 0E - BRE 2T
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HAEREFR ALK BRITHEL > L ERZHBABBEE R BoF
Fo] & FR 4] ©

-W%%ﬁ#@@%ﬁﬁ%%%kﬁ@%%%m%ﬁ%ﬁ%%mﬁ%
—EEFURD TG H TR R GER
FERHAKERS

HEBFTHFHEMERGTATNER R 0EHR CO, Rk R > @™
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£ E B REAF AR RS -

AERO R GF A E I AEA A ESATRREO R REL - 8
5] % (self-guiding ) #3485 A b A T4R4E 0 A A0 B IR R A B E 5 00 B
B TUARGHAR L AGRY S BEMEMR KL RGKN - %H3F
MEMEEBMLEEROBENNESRIEFTHES SR EHMFR
ok T ABA S BT -

1 R TIHERFRARTG RO - HBETHRAELAL

B R R ZEEBNEE AL TP BHAGEUAREPRIAZ LG AL

KERFTHFBEYOL K - BEHFEHT AL BREERARARA BT
OB E ML EN AN EEHS AR EH TR > 458
FEMTARMNREAME  REAFRBASBUIES U BRAER
EHREH c MERGFHRAMERBEERYEE  BUHNHILEFE KA
e S AACEIE-EP) Eo
CER T XY
ABRANTRARBERABARRA ST BYAEREE LK S
# % B XAs#4 (autonomous vessels) « B—EASAARE B E AT IE B HITH AT
HMEAHEMAEEALML - MM EFL AT HER (4o ° A Loy
EREGBREATE A TENRSOBHATHR) > 5L AETBE
BYHABRERTEASS  HHRAE KBEXRFRBARESG O

B ABEERL WMHETE X o REVHGHATERA T4 A
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AFHLEKY (RASAHET@AT) KPR 20 BB ¥4
30 H KR R B IZIE A 10 F o o £ ORI 34 10 A 555 (
e @A) %4 30 LAA G L&A o AR BT BA
f LB % o BEAERA MR BIME 23 85 Mk e 22 Bk
etk B H ZEHTHMEEKE - RO T EBMAN4EE » & TIHEAH
BAEEGAAES & EMARHONRE 2T - R REEEE
2zt (oA GHEAE)  BRIFTFENBMAL - HAFALTIL BE
Rk E  AUAEYMEEREERS - BA UBRO T O SEM%E - £
6 LRSI o Fok G B F @Ak AR 0 b LS e A B A AT
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LA G AT ES) -
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WmAEAF LA AR B M ALE) » RF 0 TTIRABRKBE E - JH:? EngE
XA RRG LG T8 &Wiﬁ’aﬁéﬁlﬁﬁéﬁfﬁﬁ%
— B HLE o é%%bﬁ*@%#%*#%#(@azﬁén)ﬁ 514
EEMREAfE—ENHLE Z5TREAKPIHM4L -
Ak BIASAS 63030 B 69 & XA 45 $ = A B & (triangulate off)
— AP SFE c BHHARARZLEKEMA L (GPS) > KA ABMUAMLEHF
SR - SR BETEREA T FRRRA RBERUEL A AHAE -
BN E oA MO M EEMAERRFEERFZALHMRES
PRE > RELREZSARBEHRES  -PNEL > LIS EBERERIELSE
TR F A Ap -
3EBTAANKEIAAANREREMRFLERME ERXE) &)
BEEXAOBTF - —EHABRME - i H S GPS Bl B A sy LA Aa
WYERTLE (BF> BRIMME) BiTHE - REZNELSE0MEe > 8
BRAKBRBANGFA BT - K% 0 RE S QAR F MMM (rudder
servo ) &yt 154 LU sAS A A B ERE e HLd) - HN TR A B H EH R
BEXEZEHGEHOAH LREZLTUHBESUAGAG S (kT
B T/TREZT BBEGCGPSHELAEHGLE  TREEBTHEE
E o
2B EH 7,371,136 2B E4]8,043,133 ; RN EREH ¥
US 2008/188150 A1 ; US 2008/299843 A1 Fu /B 35 & WO/2008/109022 &4 &
MEF P HF bt — SR TAHKANREAG A EREAAM - THM
Wy #sfh A £ B CA #9 Sunnyvale 77 & Liquid Robotics 7 5] & i Fo 4% & ¢ %42
A Wave GliderTM #4545 44 o
BHIERE S K RER B8 0 948 A8
APFRET —HLHNH 8 TEBREEAMH > SRAMMEAELE
ARG —y BELEHANE T HMMMEHERGEEHE
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HAABEARBEGHARR  —BARCEREAIERE S H ¥ i A
HEAEHUBBGE BB EI] N UNESH LAAKERFTBK o LA
AMEBERERENS —FBERTE BT A MFRRHEH SRS HH
BeBEH - FoBAHHRRRIKGHE  EREBEORA ARG KEY
H4 61 L ey #h @35 (facing part) ¢ X BB EHRBLHEEAGTRL % -

RBIE—RBOEERADEREREANBEATEET LY - KK
R RBRBEEERRERELERNERENKAN AL LY T TR
R RRESREG ) L BALRAUAN G ERRHEEL % (Hl
BREEFERLEXLBHAEHHR) RUESAH -Km > TRATFRBMIAR
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ELRAAREG S - AR RREAMTEEMMEHER  MELERK
EmAEREKRERGREGMMER bl 8L -

Bl 4(A)#ud (B) BAT A EAA0096)F LB EAMEEZHEERS
EHEEAHEHAGE - L0 FF > BASHRBAE 120 EBELAK
ﬁH3%ﬁ%%%wlﬁ%%%%LMﬁ%ﬂﬁ%(%%%#)ﬁ%%HO
Lo &RB B3 ANAGKAE R 132 134 69 K - £ b P > 4452 110
AR §E B 110 Mk b TEHE > skerd Rial % 120 £
FHEAESHEERAKEHSS (locomotive) EEyeiia R 122 - REAMR
EEMIEFIT > b3 R R 120 £AAE 114 655 ST B4 88 110 -

WERLA AL B LHRNFLHETAR 140 87 THEH 4 (B) #4945
B3 e TR 150 « TRl 150 G TR EEh 151 - 45 EHilfo
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PR BRI M RAEA R 120 el l 122 A AR
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Pl B G RRB TSR (B4 152) AL FHETE 151 ¢
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EE?%%%%&#’éé@%%@%%wﬁm3mmmﬂMEm%
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AWM KEEGRELTRAB BRI ERFRIN X BE
BAEHBBE A RERGLAMATEEGHRIED - b8 EMMBEE R
LA E R MR E BB RE KBS N ZMANEE L
(Bliodg R A EL%E) T BREERMEERLEETH -

EREET EEBORAET  RURBRIFTH (LAFEATTR)
AERTEN—RREGTHERERE DR RESG AT BK > LB
RRBAEHAREMHM LT FREPHURESR - W RABBHHFEENT
7 ﬁﬁﬁﬁ%%ﬁﬁu#&ﬁﬁ%ﬁ?ﬁ%%%‘? o &I REE R Z L% AP
BEER > SUEFRATSHEDRANET T RERESH F DM MmR
HKEE S (4o BBIEHIE) -

B 5 (A)~5 (B) %95 (C) A &4 #4240 0ok 8144 89 A X 7% AL AR 8
RIARE - &#aﬁémi*%ﬁk’“&/&s%ﬁ FEBAEEUANBHHIFES - £
A LFR SR AR EEE  CMRBE 2 BHEESBHY
HL - bWRHEBNE AT O LSE Nt EE S Qe
B BEMEREIKEE F (horizontal configuration) 94 + » FEHBE T B
ek o

B S(A)EE T BB RBETE I FRMERIREAEEGER-
AL E LR E BB E A P R E (neutral position ) » shB54f 1448
RAOF AR RAL » %R R LA AT + S48 0 b 40 995 5k 2044 o
R B AKEFE (density) iRE Tk bed LeyiES  #m& T
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BS5(C) $4TE4muBnes  LEMETHSHBO=EREZ &
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POHERB T AR TR KGETREY - TE EEEME MR
ERRNEAS  REEFEEALENS LSBT ANRRERYL
PRIAZEME -

FEE W AeAt ey H o B AL A
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H o SLASARECHE A AR ELE AN B BN LA ARALAT B K EY R BR B T
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AGHEKEBEIEE  REFAKTESEE (towbody) AF XA EKEABT
WA -

WHMHETER TEMOM O o ShB O & T 60 L0 £ st As A6 18 @K
BAHLAEHEA TN LS8 - BBEH LM UG ER I RRR A
NHE - RE 0 WH O RBRRERBHLEERARTREEHAT
B EDEAKY o #efm > BB ERTEHOLTHORE > HTURAEY
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BBERANTEAE EZHHEE - EHAMAITH  LERETLTAHKE
EABREANUTENLHAEENTME -
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AN ENGEY - LB T Y REBR BRSSO LEES 0D
B BEAATHREAOTRRLR L KGR ARG YE - @ LERA
MBAR) BABREAMRASAEGOATIERERML » K@M L
R TS BERS RS -

AT OEENRAEHE  RERRRERRETHITN - THEH
RBRELAATHEHEARTR  ERHEERE » LT EMEA -
fildo » TN AR E AL AT A R R EMFIB O o & M8 M PIAR T B
B KGABBBEREHAAET  BRHRS ERENMOAS - &
B0 TR — R AR S AR AELIE B 2k 45 4 bl R AR KR o R
T LA fE B AT R L B MR ) e R A -

BTAFHEREANERN  EPEHEHEALREEEMEARE
BEUBEEFNERHFARAEARE Pl A5 —ROTHAGOKEE - 3k
R B U RMA AR 7 XIAE - QARG ARERORIAA T A
LR TRAG LEAOBE R EAR EAKEMRE o

EHAR B 0 AT EEAMKT GBI RES & oA
B o Bl 6 K&~ HAZB L7 KM AKA#EA (hydrodynamically shaped )
8 12 24 (27000 %) WBEKABEER L4825 N (H25) KA
LTI 0.5 BAR/ B E - 8 MR K S B BEEGTAES
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B R EEHERNKTHTIEASE  BARETEMRED 1 /)
B TRRA AT 5 BRI + A R 16 K T Lo S LR A
BT o flho o TR AT UM BBARIES) » 4 T8 B A M
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profiles )

« BBAKEAFRE R LG ED T ES 5
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BBREBELZLTURARBEG A DB ETHELT R BERELL
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