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Hyperspectral camera
mounted on a rotary drone
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23 HBERETFS

5 BESARB DN, DR FERRERE. DL B 58 2 ) REIER S8 U 1Y
BRI MR 2 HE 7 B 2 Je AU bn S E A e R AT G 1t . B T FRAIRREREZ ST,
AR BH BEATRGIRAE CHL 28 B0 45 A1) FH I GRS 10 B AR A I RE SR S 5 I B A R RL
Hiitl; Reimers fllWolf (20184) ) , SRJERHIXLEREEAF MR SeREN I R gL (I,
KR R g0 o, DERRER] (Tian 5%, 2021 4£) KR HES) 7 Hd-1
BB IR ) o BB B AR BORAS B0 CRLAE 75 S0 1 82 1 2% 1R ST B
F;  (Sendra &%, 2015 ££) ) , HdERET G ZIAMRBBORIER % . Hm b2l g
R4 i SR BT A U RE R 5 <SR AR AR KRR B LK J oy i JE UL I T 0 2% 45
3 e 1 HBOREZ 8RS 6 AEFHEANLIER, @ E, By

BOEFH ELRANAMES L, AR € PUE BT R EXT R, ISR SR
B, ZJREER A EPATIREEAES . AN RS MEREs . A BLES A Kk
& NBFAZ NG B IR B WA EE (Colefax 5%, 2018 ££) , WiEARICED
PR AR ANTC YR A 20 A A P 2 R

ZHEALL

5 Bt B8 Ar R AT SR BRSSP E O A BT ERI P (Santos, 2000
), HE, X THERAR R EE A 7 IEAE B2 AR . b e AL A R 45
NFE, SEGUR TG I, b A A mlWACSE DN (M) A i 2 R A 5OR T e AN RAT AR
(UAV; Colefax. Butcher fil Kelaher, 2018 %) M. fEdZT4H, LA i
AR R L R AR T B2 K, B AT RO B SR AR L. LM ST T
WOt T IEMERALAEEIL (Harris%, 20194F) o X EANIHZZFZEE, HEq]
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RNV HIR A (MCS) 7T N 151 T BURSIE # . R FE E R
W N B 957E (Toonen A1 Bush, 2020 4F) .

K FEA

KN AN 2 ek, AR ARHER . KT I ANERREEIR,
P IR T 65 BRI T AP AR, BN 2T BRI T LS, BTN B
REBE I FENUREE T BEXT NS EAT ERMME R B s A (HE AR 257835, 2017 %) o B
V2 ANAS R FEBRALKIENL L, B IR THUATS (AUV) TR TG R AR HEAE
FRELAE RIS 0L 84T, ATARYE T g 12 30 A AT B KK R AR S5, B0 RN T g
CAD $FARK E T oRE BRI S . K2 HE TK TSRS TR WL 200 K,
A LA 5000 K. HATHT TN G ERASHUN 20y 8 /N A HEidt 7
AL FE At T8 AL ARt 00 34 340 k4 R R 0 C Pieterkosky 4%, 2017 ££) . EHAA
HabCam A1 Slocum ¥ MIHLSE B 1K AT HTFE AR 558, EHAMT AL, Bilin e
TP L Trident TN, HIRA ARG 2, HHERE SR

KIEEA

KT AN TRFRIENKIHE: USV) 1R S KA Bigtr, FEERE
WEATCANL T 7 (A EE (ldn, WA , SRR D7 RS, KT
IHUEKTEAT DR B % ok B AN A R R TR B AL R By, 3BT LA
FFEEM FRPRABE . #9140, Liquid Robotics 3t IR I FIBLR H GFT 1 9 & 20 B it
— D5 TR R PR BE B A SR BRI g, 53— 5 TR TR Bh B AR M HERE 7. IR

19 https://habcamvm.whoi.edu/about/
20 https://www.sofarocean.com/products/trident
2 https://www.liquid-robotics.com
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T ALK T TE AL AT A — R A A% s A e R A AS, JF BT A= 3 R4k
ALt Gl TR, W5 MGG S SR, BAEZE T R KIE—4E.
6 N K THT FRETE BEe AER 3 250000 SR B FCAS AR ™ P 75 2 e b % U008 A 179 2 1) A B 1) 78 75 1 7
A EKE S (Greene 45, 2014 %) . HAh/KiE Jo AHLALHE Datamaran?? Al
Saildrone®. Hl, JEA/KIHME LT AASBIR . B, 75 R AR K SR 55 i 408
B[y e A A 7] (Aker BioMarine) 2445 ] Sailbuoy?s>ik 35 Bl fif i 457 i R A28

W

—— : ga'ildrone
A Saildrone USV KEEAN

o
c
o
=4
<"
©
o
>
Qo
o
<~
o
F=
8

b /)

A5 FH ¥ B AU R R A A Ve B AT B 48 0 58 I bR i B A T A I T R
A B AR AR VR B B B R . IAE RO <R BRI AR B T e ERITHENL . SRR
Bl WG EEAE S . B IC AN R AL R G, JF HoT DLE 3 3058 0 5 32 BB AT 7 1
HARATS . BHAT, IFhRnT DU K PHGE f b bR SE a0 B AL, I BT DA I R] V3895 7E i
[l (Henriques 5§, 2016 ) . HLE & Fh&FE AR A 0] DI B R ATE bR, PRI EAT
SIATTTZ, ISR EE TR (Vitale %, 2018 42) . i1, Sofar Ocean
[¥) Spotter? i brF R BHREALRE, K SERHBOR . MO AR R AL d 2 5 T m BRI
1P, NI P RERE 2P 1] 43k Spotter T AR M5 5., TR Spotter [/ &R
WR] A B T AR o BRBRIE A T A RIS, W] DL it R e N LR A

22 http://www.automarinesys.com/

2 https://www.saildrone.com

24 https://www.akerbiomarine.com/

% http://www.sailbuoy.no/

26 https://thefishsite.com/articles/small-drone-set-to-deliver-big-data-on-antarctic-krill
27 https://www.sofarocean.com/products/spotter
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HE (FAD) 2R RIAaEF A L. Bl S rmbe e T BB B AL Bas 2% ) —

s AT F A B Rk, g e M ARV B AR 4T & IUU #5178 (Ng
&5, 2020 ) o Bldn, EEERE& kR (DARPA) [« LWL (OoT)
TR BT AR AR, AR A A AL B S B —— R, s i
B GRS S BB —R 5 R 2 s AL 4 2 2 v

HEIEZNY)

— AN IME R AR A B EE A R —— e R R & A &N
SRR R PR YD X (CTD-SRL) K HZRAERE, FEFR A T 2K R
B E RS 25 (Treasure 2%, 20174F) . CEWMANRIEE RS &/ N LR
2o EAT RGBT AN, AT BB I A 4T N0,

R R v R

B I IE AN B BoR O se BRI ot , BARAAT I 2 3 = O 4 5 2840 8 e 5
RANE, AR R FH WS E ., BORkE 2 AN CL s & e dk i A s 2%, T BLHD
Bhéz il BRI I, JF HAR48 T s, Ty R IUA I v O 254 Y
2%, S B B T ARV A N e B B AR Y, DU B R SRR . B, 7E
K AR ACEBHEAT 1) eMOLTSRIA e MR i 57 e I 26 B M AL B8, IR B 31 1 Bl
i RAEFF RIS, FEhn R T K& 5 RNk E 2 MR R,

2.4 FHEeFHL

HAl, 2RERFIH CEIL 3512, XBARE ABRIE—3 N DTEFRAR M vl v ]
EHE A AL BEEFHINL & GPS AR BA R FiER:, RN 12 AR B A 15y
By ARG AR A . B, BN SRR RE AL LA AT R TR U PR R I AL
A (Su %%, 2017 4F) , DMETEISMH . sbAh, BTl I as 2 ) 8 ge
HURL IR P TEREY GES R 3.1.3 1) T ARBHEmI I S, HEEFII
B B R PRI A TT DAREAT XU B0 A, K D B S B L G B RO/
FLl) 4T ARG SC (Bradley 4, 2019 4F) .

28 https://satlink.es/en/

29 https://oceanofthings.darpa.mil/

30 https://www.bbc.com/future/article/20200708-the-albatrosses-who-catch-pirates-on-the-high-seas

31 https://www. fisheries.noaa.gov/feature-story/low-cost-technology-helps-connect-fishermen-and-students-
science
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25 ARPFHER

HeF A IEAE S R RRURAL A . 335 TR RETFHL . LI 2= iy B4 A7
MU HE AR, AE A8 F At AT RS R A AT & P S R 208 . A IRBF 5O — A4 A
DL AE 3 R R LA DTSRV, IR 51T R 2 Ao, JF B AN L IEETF
KAAR L RRIRFEX . Blan, FFRAN R HATEER AT A RF, v
O3 HOE I HEAE A FH S A A L R s A B k2 5 RL S (Silverman,
2016 4F; Leape %%, 2020 ) . HE(WA —L8 G FHLN P AT i BE RS A
SRR TR (Leapes, 20204F) , LLKEREFICATSIMIN 43 A8 1632. MERMAID® &
—AMELL - BEA BTG, RERAERAFE RERS iR A s R, FE AT
CH 570 MMM 34,

2.6 BumEE M

FILABAEERAR (56) IR A RE. 4G BOAR CSEHLATHI AR WL A2 i Vi A
W, NS A NSEEM I EERER, 56 SoRNREW R Mgk, HEshil
PR WA AR 2, IR ZIRE M BRI — T AL Xt 2N (loT) HIR
K, Rz im B ahfeimbd, BaMsEHATIIRE, EFH AN LT W ESCHrR,
5 [ [ B v 20 78 v 2R (DARPA)  H AT IEAETF A I EWIHE (OoT) 303Xl FiuR

32 https://www.herpmapper.org/

33 https://datamermaid.org/

34 https://www.newswise.com/articles/new-tech-lets-marine-scientists-track-real-time-health-of-coral-reefs-
around-the-world

35 https://www.weforum.org/agenda/2018/01/the-world-is-about-to-become-even-more-interconnected-here-s-
how/

36 https://www.darpa.mil/program/ocean-of-things
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R BIRAE B AR SR, O 7 SR ARk, AT EER I LAY B,
BARRBEE T AL 7185 (NFC) Sl fE 4 i ELE SR SEDLRERE, WIFi AT 5 [ 2%
BORSEHL AR IERE, DU DR EEF TR EBOR . YR W HE S B 380 et
FIMRANER A (Leape 5%, 20204F) . (RGN BE, TR EREM B AT
55, T H AR RE i A U REAKEh, B SR R R s

TRUTA LY 5G 1 53 2% Wb UN B A AR SR IZ O ARG 4 (R4 5, 31 2035
i, 5G KAEEIREIE 12 ST ITTA T D) B, (Hig, 5 4G MZAHEL, 5G H7E
WHEA R, XREFESIRN - HEELZRERE. 46 F5HMWEREE X 172K, 56
FEFMIARS] 1 TR A RRBA T AER I H X il b 15 8 5 20 0 i I 2
Tl I AT Rk ELI D AR 9 2 [0 HF R J2, B5G HAR KR = Ml I B HE M A PR
AELIX A2 11 55 BIRE R AR PR R A 38 P P A M AR . Ji AT A BRIEPEMY) 750,000 2 HLIREJK
LR IETENG P Ee ok, 1Mo HL A% E D e AR SRl Bop e dise. TR IEIE R AR BRIk
Ak, HETIELER/NY AR, X TR A ER. KOS FER SR, nT DR AtE
TASHF G LT S e, 1 H I 6 o TR 28 o B Tl v sl 4 i,
2018 £E & 2027 444 4 7,000 Z 55/ LA (2006 4F 52 2015 4 (A4 E 1000 O
T3 R 2 5 R R I AR R P i —ANJ7 Tl B 2040 4, ABRTR RO Rk 5]
1.1 Jife3Eo0, Hpin 40% 5 BG5S A 30, BRI 7 B Al 5t #1818
{5, 15 Swarm SR 56 AR AUASE S BRI ] DUSCREIER FAT AT b 25 SOAS B AR
X IBAE B 11 LA e SO @ M K B R ), IR TN R IR
(=R

N7 IEANBAS B, H AT ORI IR X R D9 4% Sy izt b DX B A I I Uy
AR T i 2 R . ELIEIR IR 09 265 1) A4 e He W2 R o 46 S 3 0 RS S AL 1B 22
B . TEREH b, Vanu %8 "I R IET, 77ROy S 0 AR AL X R R
SERE, R E SRR AEFER RIS ER: . EVVE b, el AR Rk 2 R ELASE FH
VLA IR I 4540 S B L 22 1 A2, 78 2 g U 2 TR e A B s A & BT T
ERW 1, WY DL s R 2% 2, H RO — SR G EEHZ I (Leape 45,
2020 4F)

RN, SUARSEE TR KT E S CERD ZRItEm, By, 5

37 https://www.businessinsider.com/5g-high-speed-internet-cellular-network-issues-switch-2019-4

38 https://www.nytimes.com/interactive/2019/03/10/technology/internet-cables-oceans.html

39 https://www.seattlebusinessmag.com/technology/boeing-back-race-build-space-based-internet

40 http://www.vanu.com/solutions/rural/

41 https://www.researchgate.net/publication/283864896 _Wi-Fi_network_for_over-the-sea_communication
“2 http://www.globalmarinenet.com/product/redport-halo-long-range-wifi-extender-system/
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FOEEFMLL, KR EFUUF R MR H AR D 2 H LS. B rEari
A Tk, Bl v D B R BT A R 2, T A s e A S D
2.

2.7 NTH 88

N LERER A DGR WA 0 i Fe e (107 30, IR ER 2R A 1R 5
Bl )72 WL 2 I BORFrE0sE, MR SAWY K. Al > Sk
SEARZR I IRARH e 5, I ZRid R 7 2k N 3R R R L kiR, IR REAT IS T T
SRAIERFRY, (BB N AN [T 38R 80 IEAE 2R BE K. R3] (DL) &
—AETE, MM TR S TSRS . A TTMA AR S5 0 N — DR
JRIREE R, NREBEETT ih, ZET IS R . HAT, TR R
BRMEMZ (CNND SCRF, EVFZROLT, AEW LE NS HEm iR i U B 4R
flan, o CT EGS. tHEN R &G 5 AE—FER RENPLA RSB EOR, AL
BREAINL AR 20 A B B i B4 =R 2L (Leape 5%, 2020 4F) o fEIGFEAN
B, NTERELEAMADIIRAZ KT Ko EB GEWEZHRENER, EHH
BFEAEED DU A R PR s, L TR AR TR, A KRR
0 A B SR 2 Wi BV B G AR B AR A T A R R DR R

WL &AL o mT A AL A 20 A Rt B AN ShGE R, DR A 5 T AR LA
b I ST B A N T . A T R R G R RN SR BENS I B A BT B
& B R TR E A5 R EEE OMUBCRMI SR |, IR IR
PSRN A A s A R, X LRI A . WL g R AR R AR A AR BT B
&, AT BRI (A R R S SRR AL AT VA, I AN & R £ S
B 2N BT VRS, WS R LR S B AL RS IX .

N LEREAMPLES 2 I IATRE S A BRI RGN 2o, JUHEE
ARV M AN SE B R U0 T o N DR e BRI 1A AU 14 30 90 182 FH 72 491 B i e ik R <
ik (IR R 2 J 2] 2 4D 8, S e A2 25 22 G0l 52 1A 2 ) 5 1173
&, B NS BRI A S RGURON, AR RE B CRLAE TR A AR AR A

43 https://www.weforum.org/agenda/2018/01/the-world-is-about-to-become-even-more-interconnected-here-s-
how/

4 https://www.weforum.org/agenda/2018/01/the-world-is-about-to-become-even-more-interconnected-here-s-
how/

4 https://www.forbes.com/sites/cognitiveworld/2019/06/26/the-present-and-future-of-computer-
vision/#51fa0dd3517d

46 https://cleantechnica.com/2020/01/25/birds-oceans-wildfires-oh-my-how-machine-learning-is-changing-climate-
research/
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HARMSCA , DLBENCEE ESYNA HZV0dER I (ARG TH0R, 2017 48) .
H AT HLAS 5% ) QM T4 0 — e dfinlb #3R H AR SRR 8], AT R I IR B
BRI I VF 2 o w A AEAL ) el M 7% CUSCER L AR BRI AR K H0dis 1) S 2t U5
20, IREETRELEL RS AR TN S U o (HAZ, P — L2 i il
B, A ROR I Y 28 W R AN T B T R ANEAR RSO AEAME, EA AT 114 110
feseoehia g A, impERmts, BRI %E (Christiani 55, 2019 %) .

N LR RU G RN EEHED R ER . ELSH R T, PSS b i 3 fe
UG SR AL B AR LW AR 3 T BE T o TL SR SRR A At o0 AH TR IR AR A U
REAL A 22 1R DG Bl o G0 SRR I B8 I 286 TR 1 28 HAth X 2 (il an, ELIBRND , BAT TR R 4%
ERE . ERRXEE BN, BAGER: TR S W I IR ok R o2 —
NIVFA T RETE IS, R B — N EIR AR 301, XS RIA AT Rt it
— I AERR LA B I AN EEAECL, PR DX S R i 4 R 4 AR B T N O Bt
(Leape &, 20204F) .

28 B RGN

B 2025 4F, AERHEE M ETHEIAR] 175 By, RSl i 5 B ik
EFREGIK . B N K ) 2 E 5 DR — AN R A 1 R A A
BOoy 7 AT EL A 7 AR . 3 B R BT A A K B O T S ) R S SR A B R
ARTA > S ERIE K (Runting 2%, 2020 46) . &4, KHUBEEE 4413 B
N A FVFIRHEA 7OCREE, JF HIX LSRRG, BT — M BEa”d R, Xie
SORME SRS T IR VR, Uy 1) R X SR (1958 5 3 AR AN W] 200 (Leape %%,
2020 4F) o “REHE A LB KRGS AR AZAL, RREGEEZ N (B
FHIFN G0 A U5 i BT 28BS AR 4 o BT BLEIR R G0 1) — AR s BRI, AR
FRMEE AR S, A KRS, XA A A A B4
UL BB AR AR . B ITE P P AN T BERR AR ) L0 DL KOG TR B L 48
DERE P BUR G L T IE ], IR A A X B 1 (Stein Al Morrison, 2014 4F)
B, EEHFRA R (USGS) 136 E H 5 M KR (NOAA) I HIJT 4Rl
FABCIESI AR, B RS K 5at, @57 SRS SRS . BEA E R
2120 (UNESCO) )4 BRI AL 22 45400 25 DU Vi ok 3 iy poC R Vi PR 250008 7 60

47 https://www.kdnuggets.com/2018/11/trends-computer-vision-technology-applications.html

“8 https://www.bernardmarr.com/default.asp?contentl D=1846

49 http://lwww.unesco.org/new/en/natural-sciences/ioc-oceans/sections-and-programmes/ocean-observations-
services/global-ocean-observing-system/

50 https://www.oceandata.earth/
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S-SR B BN 1A ) R IO N B i R S R L

VR R B A R DR, )R] DU R R 4 1A 3
FEIRM, G, o TR, A ANTERE (Vance 5%, 2019 %) . %
Bm i mYE IR T, o vh S A AT DU A LI 4 S e R T S AL AR 5
KIjfe. mMssaAriitd; KBRS [/ARIDHA T B BOVEE X . H AT
FEN GLIEAETT R JT IR AR 2= R 55 25 R REAR IR AL 201, Natick I50 H S8 — 4R 55
WUTN TS 220 R I AR, DA 2 R GEAE K T R SR IE WIS 1T . Xl
I H IR S st — 25 R FERRAE ) B 2R 21 Sh BEANTE £ T AR RERUA LB 13T T 1K 1T1%%

2.9 ¥ HuE

A g b, TERTHESRE WAE TR, BORREEEERE— R
REA 57 S0 2 H bR e SR, B 7 B0 Ste R RS B )y 00 78 I G WD < 47 457
BEAh,  NATTHE OV g 21 () v s B AR S RHR it £ i L G2 17 00 DA <l R
PG R FEBAE R Z P 5 BRI 8] S5 AR Ak BB e v 2B ), 1K fEs) 1
B i BT AT B

FERE 25, Pl 57 B AR o — Al P e AR Y B TG ZE A 4 LR, JU R R
JEHEM PR EBINEEEAES RS D, 2B R E RGN R BRI
AU A 32 I . UK IEFERE T T Einar Hreinsson $21U{# FIOE 515 fBE A S, (AN
& A IR EAT 139 o A R 0 R0 2 X AN R OB AR SR, X RT REAR
TR IR EENES . BTV 22 R — R Rk e Tiaki” S (8 B4 157 05 i, o F el 2RI 45 4
YR Vg I EE, ORISR b YRR, IR AR R e K, R R TR T,
M B 2 SRR A TG A= S . R B S S (WWR) 287511 B bR 3 g
U H BT E TR TG ) f A A BE ek e v BT AR 30,000 SETTIREL . Bk
LRt CE— R Ay 2014 ) £ H T BV 2 RS R R E . 12 E
AT X 4 457 v SR o BRI 2 BB E AT SRAE s A R 5 v v L A U IR A O A0 25
S 28 B bR FH R RSOREAR 75 VA N 25 B T AAE R 5| H e e ol 1) () I BIXGEE 3 f11, T #E 48
W b R sE A BT IR AR AR B R R AT . ARG AR LD, R AR B T HR K

51 https://natick.research.microsoft.com/

52 https://www.bloomberg.com/news/articles/2016-02-02/microsoft-built-a-cloud-server-in-the-pacific-ocean-to-
save-water-and-energy

%3 https://archimer.ifremer.fr/doc/00585/69713/67603.pdf

54 https://medium.com/datadriveninvestor/could-lasers-and-robots-save-the-oceans-f752d43ce61a/

%5 http://www.tiaki.com/

%6 https://www.worldwildlife.org/press-releases/lasers-escape-windows-and-air-cannons-amonginnovative-ideas-
in-competition-to-reduce-fisheries-bycatch/

edf.org | 25



SEREFENERIRCR, I IR0 it BAE R RN B A 45 R AR .

A

o

: 5 o8 K * x 5 ’
- . ¥ - y Photd}by Carlos Aguilera

2.10 AEME AR

EEAR I RE D AL NSRS S A R . B0, BIARHLER, K2
PR ADRERE AN P ARDRE A2, AR 20 =) 4 S PR e AL TR ST, B % TSR AR
BokAEF=mE AR (HREHFiIREE, 2017 4)  SRBMFALL, FILH 1AL
RE SIS aE, T DA % ST, I AT DUSE i ROtRs b ke e (e 9 LA, AT k2
A i A E TR R I SRR AT RE S i A TR T AR P R Y RE

B T SOk 2R AR E R A KT R A, BATT AR R AR R A T R
PEARAK o 3z FE A0 M A A AR AR 7 ) SR £ A IEAE 48 T PG R AL, X AT RE 2 X 24 7 LA B
YR B (B ) R G AT PE RS . R PR R R A TR S R A T
1 (Kadim 2§, 2015 4F; Stephens 2%, 2018 4F) . 21 tH4¥], HAMZ AW 5
e TARSMIVAER FVEF= KRG TTATYE,  H IR VAT KB MR 2 kAT # 32485 7%,
IXFEAE G = B E AR R 282 — (Benjaminson %5, 2002 4F) . BFFCA R A#
2R s (FBS) R LA K T 5 B FR I T B o R B F il f. (G L4 f0)
P. 2013 4, Mark Post & L4k H 55— AN 920 = 15 & A W HIE R DCE, 1t SE s T
S B AR R AT AT RSO, I A P A0 M A M AR A R R )
4. 2015 4F, Modern Meadow®™/f ™ " Ni& B HER, RE B L L T4 L%

57 https://www.calysta.com/

%8 https://www.hatcheryinternational.com/partnership-brings-sustainable-insect-based-protein-to-aquaculture-feed-
3556/

%9 https://www.globalgae.com/

60 https://www.theguardian.com/lifeandstyle/2017/sep/20/lab-grown-meat-fish-feed-the-world-frankenmeat-
startups

61 http://www.modernmeadow.com/
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BB A, 2016 4, Memphis Meats 2 S280 %= 55 5 4 RGIHE T 4RI ZJE1E 2017
FHEH T I = B F ARG ANE A AN RIS . ELF 2015 AR LT T O wE
B mIAT . A2 )5, 3% Finless Foods®. Blue Nalu®Fil Seafuture®S7E P i JLK
NEHLE AL . FEAT IR, T R BN REfEBFAE  FRAE NI SEES S 5 A 2 JE)
ATIEFE, XN A AOBUE AR AF I AT IR U R SR, H BRI A W

BlueNalu
s EER~m

BlueNalu's cell-based
fish product

Photo by BlueNalu

62 http://www.memphismeats.com/
83 https://finlessfoods.com/

64 https://www.bluenalu.com/

8 http://seafuturebio.com/
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3. /K EiE3h

2R IR RBAR (AR HARVFZHAD IS — REIA NG T
X B AN B ()2 A EREEE PR . AT IR X L B, TR R T
Tl P P B AR AR R B . XSRS A AR K b 2 R B AR B A A% B S A 8
ARG BRI, DA TR M ARl B AT 9 i KRS 3, R A B e
EEBE ARG AN T ARZ NHAMBAIUE, 1K Eissh A7 =40
FEARWIR G, AR TR MK EEsl . FRATHY B s A8 B A 3ok ) 1
RSB AR SR R PE R o A3 o 3 S AR AT 7 Ml I AR S 2 BATTHY
],

AAREWE T AEATT B N AR, DUzl B ] 82 P 2% A B AR SR B X 3 28
PRl RKONAPRAE : WARE A TS D RS WS BN AR AR
S RTHENEREYIE . ARG BOIR DU 38 I A S oA s B A& A

3.1 HREBNH TS TBGH

SRR VSR R SR AR P SEVE A A2, TEIESCRFE ISR AR BT, BE
HHRVEAIREEE A AL, ToTRSCRF RS . B 2 il B R AN B —— R P B
PR A RGOV, DARSEER BB TR (i, AR 57 BCAURS fo Vi sk &)
Ry BEELER o IR BN AR A B AR S T HER R AR S AT b JERIE SR IE
JS2 B A I (8] AN B Kt JF HAEBARE OL N S92 BN e HE b . R B AN
$755 7 B BRIE A AR N b B A SR I, IF LB F R ARm k&5 7k,
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An I H RS B S A S8 L . IR EETTVEAFAER) R U, I R B AR R AT
B, HESE BAT IR B T REAA AR R BC B W R R A8 S IR 2R B e o mT A
I g X, ARBREEE R TE T e A S B TR I TR BRI 3RS B
RS RPR M AR o BT BRI A BBATIR R A7 3K 2 i) R

3.1.1 7

FEM A&, VP2V O 23 B TR BT i (EM) R4, ZERSZD
AL 20 I, F N T UG A FR B SRAR KT R A, BN, 7E H AR s
HIRY A O REEFD sog s LR SR 2 A e o N (Fujita 25,
2018 ) . HIFIIBHEARTMES AN TS Ttk R 2N T W% His
S UL AI TR (Michelin 58, 2018 ) o B, RAGHLTEREE AT 5E T A
B, BN G R SR A R A R ) R R OB AR A A BTN, WE R
SPREGRAE N BRI S WA I RRASHITEIRET R . A RERAS S GPS Bl 3k
PRI S8 IETE G5 R A0 A BT R], [ B4 e 5 R B o e B! 3L B AT AR,
fie ke R A B LG 2 R0 B 2 B3
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ML P R G A A, R OB AR R NN, JF AT BA3R it i i
SERAT SR B, TR T B R . SR — AR, A AE R R T
AR S R Girh BB R . AR AL BEAE AN, RN I BN TR eI AE &
GiE A st REMES T ISR 75 7 B RS P gt g, H aTfE Lo
FNEAEEGUL, ANTTRAVIRL A D Al EHE LS U B A L
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ZEH PR

NS DU WS O R A EEE (B, PiaskmEE. E5F
oyt R L WSO TRD A ) R A il AR T %, H T PR U T o i
RAMARIEE . EARK, P T % RGNS L0 et AT 5, 7T DASR At 32 B4R
03K, AT v ER T 3 BB 1) S A E

Ly

SN, R A RN L A RGNS, DU R VIR AR
ARG . N TR B AL 27 >0 AU Bt Fe 45l 17 B 3l B Ul A A 3 7V
SO, TR T X NI TR o X B R AR W4 N T A 22 5 453, b
HEZ) AT AU PR R R, 10 B 3 A IR E MK E Y R 0. BB RIE
FEITHZERE (B0, “n+1 fish, n+2 fish™®® SEFEEGL SRR D3R SO AT Lk
R, SURMMAIIT R ARG, X WU T XA R . KERRF e (TNC)
(¥ fish.ai®® S8 WA F P R4S 0 3% U7 [0 2 K IOAR G BB, R R A 22 1) 48
i 2 H A MR L T IR R, AU IMEAS WG RO RS I AT IEAE S
DU EE, Bian SnaplT 1ELEFF & Al it A vl W 0 ) 5 i S5 L R St Integrated
Monitoring®#1 Satlink™J1 @1 s I & 95 T AR5, Broesg = ilb i S0 s TR
RE AR O AR 2 R AR AR

WO SCRF I AL T IS PP AR OCHE . Bian, SREEXmRMB YR e
CNFWFD ) L A AR o TR U ) 7255 A1 B W s o ) xeh v G T H 7345 [ ¢
TUH A 7E . HLF M A AR H J2 NOAA BThr il f ity (AFSC) AR
KEE (UWD IIEEITH o« AERXATHE A, BTzl Atz ot et s N 5 5 i R &
PEBCTHSCARIEA B (B, Redfa sRDIC 56 R BBHILET W RGTERED , JFflE kY
ARER RS, DMEON LA AR AR AL SR dn B it . 28R A i R U s il R R
AT SRURFA R IT R A2+ N R BE AR A AR 3 A i S b AL A o™
TR AT 5 Bt FE B4 B SR AR (R (B0 IR ZE<2%) R SR, 1
TR G, fmAEE R, FICRIUES AR B . XTI TR AR

8 https://www.drivendata.org/competitions/48/identify-fish-challenge/

57 https://fishackathon.co/

8 http://fishnet.ai/

8 https://integratedmonitoring.net/

70 https://www.satlink.com.es/en

1 https://www.nemarinemonitoring.com/

72 https://www.nfwf.org/programs/fisheries-innovation-fund/electronic-monitoring-and-reporting-grant-program-
2020-request

73 https://www.fisheries.noaa.gov/feature-story/developing-machine-vision-collect-more-timely-fisheries-data

4 https://people.ece.uw.edu/hwang/
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N T AR E BT AN SR A B, AR OR A U R IR SR P Ak B S AR
FFTPRNE, EIEARILT JVFER A R R REE LU HER, BFRA
AL E S AR B R R T OREWTTT, (H H T G R L AR LY 2 bR AR
UERBAR P AF ] (Bradley 5, 2019 ) . {H2, HATHA D4 R08F) FH AL
H A [F 2R AR5 53, Blnd s imiky) RS, Mark Hager) . ix2bjt
A BT S A A RO G T I I H S BUA () R B R 43 Sylvias
Harte 1 Cusack (2016 %) ) , TiH, HTAL TG wEE AT T LA E AT AH
RIS B, PR IR B84 R [ 20t B 48 A AT A e G B A m i) R B . 4l 3RATT P
&, BHETOAH g seitof B2 BB BT AU e A B 3 s E IR A (FA
NiE{%, Mark Hager) , 1fii CVision Al >l Chordata’®% /=] U 1E 78 HE 5 oAt ) &
.
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H# 5

=N, H AT T I RO B A T R TRl R E R AL IR B A, JF
W A R EENLY . PGSR R, X —PRAKTBHE R, XEWE
VT S B AR PR AT A TV B, RIS RS R GES S 2.8 791
VP2 MR I AR SRR BT H ARSEIRAT IR 27 IR 55, BRI o A i v s 72 i dfs
FeFEA BRI T 5 fE i W4 S ) G B R 2 — o To R AL il v] LSS 5
Ol A B IRGEE B AN WA RIS ) (ER, X TR A B 2 e R G, DA
RLFT B R AR FR R A EEE . HitE A 24
R AR R 0T H 2 P e 8 X 4 SRAR AL EE (40 Mortensen 4%, 2017 4F;

7S http://cvisionai.com/
76 https://pt.chrdta.com/em/
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Plet-Hansen. Bergsson 1 Ulrich, 2019 4F) , & H pifeim AR s, HEH
H 5 KPR PR AT 448 52 AR R AL 2 =0 30025 RO R AT g AT 52 AR AT B R R (I e A, e Tt
HEAG Y k. AESE M O e WIFi RS04 SRS 1w A Ie 26 15 4
Hal O — {00 0 H EZEHERE R 7, /B TURL B JBE R (R R A 13 P B AR S e ) 2R 4K
g, TR AR T AR RO BN H SRR AT RE SO AT R I IR A BB

BT BB 7 e B AT 3 2R TRk [ SR ORI R
Al H R S JE B 4. Saltwater Inc. 7855 24 ] ©L & H AT LA A K BH B B A i ik F 1)
ANRFETIRBH T IR RS, KERRI L FishFace™Ii H & 7E T & fe 4% F H
FABHLEG B R MR 5%, AN AR R TR B FHLI L T 42 R G re g BN
TNBSEY . SR, FEE BN RAF, I HARMY I I I 75 b A7 850 F 7 4
HHRR T REEL T, BTFRERSGAAE L. AR, THERERETER,
TR AR IE Y 0 B AR SR A AT I R A . R OGRS B AN E AL
Fe) R 77 B EHE B St /NS I 0 11 2 65 55T s 114 7 B2 2H G 49

SIHE . gey Fis /T M 248 (VMS) sEBIRAI RS (AIS) ARG IR
FIEE 1A RN LY, AT O R B SRR 545 & B T77% . Selgrath.
Gergel 1 Vincent (2017 4% J&/r T 4RI H 2 520 B R R 28 AH G IR AR R 4
il FEIRAE B LD SRR AL 53 /) 2 AR (A 45 54E . Johnson %5 (2017 4)
PR T — P Al SN FUSE M Al 5 8% B I s R i, KR g v T TR 6 2 B 3R ER
AR AL IX v AR A DA S S I N . AT SR B, AR A T DAV
RO 5 76 AN R AR e I Pl b

3.1.2 TR E

HF R (ER) 48 hif R4 N B 7RV A b 3 2S8R v R 5 R 7 1% 2 25080
DAE T A an i BN, XA o 77 2 Tl e g8 L R /N RS i b e A 8tk
REFHERREES, HE7FHE. FHREFHSHEF. VMS Al AIS 25 i
BB B D R, I HRR A B TR Uy [ A S BE . Blan,  H AT v R
PRV R Gy (WCPFC) 1l b [ WACHE A i A7 WL 458 A 8030 #8 DA ri 0 e 4 A B
(Bradley %%, 2019 4F) . 7ESPGaFE, MR 2007 FFFa6F]H #HF H &R T
WL, AR RO AL LY BT YR T R A o X — S A ST T 45 £ e S A

7 https://www.shapit.group
8 https://www.saltwaterinc.com/
9 https://www.natureaustralia.org.au/what-we-do/our-priorities/oceans/ocean-stories/fishface/

edf.org | 32



SR BB AL A 2 0, Ty RARR Rt A — AN B AR REE S
AR b B AR Otk . XA Btk AE B ARG T A8, | KR B Bh ity
B2 (MSC) [FHAE RHE.

VMS  Z Gt IS5 AR Tt AR 31 T2 1 e A AL B AR A, AIS A4S 2 UL el A T
ST, R ABE R L MR B B A TR RS B BIX B AE S . WG ) AA v
L, SR BRI 15 K R 5 AIS {55 (Holmes 28, 20204F) . R AIS%
PO B AEAN 1D AL B AT L, W — BEAERR R AT AIS Hds ok %04
AT N . Natale 25 (2015 4£) JE/R T AIS Kt FH -T2 il 46 00 i b g 20 3 SR i 1 5%
Ty EIRE Y, T Souza &5 (2016 4E) NFFAK 1 R =R EL AR 1 L 1 5 ik
FELREY [ A A Y, X e TT VR LA S ST BRI R R R SR . H AT e
JA B ZAME VR VMS 8 22 2% (8] 43 HE (R4 #9545 0 B b . Guillot % (2017
) IR T — A Buk I R AR R T, AT AR VMS E8E Rk 2l
AT N MAITFRIHVE R TR R A KA (HMMD |, R R AR 5 1 2 1]
(A . SR 5 DI, TR R 2D DL N T BRI AR 2% > 1) 500 B ke
Gk S v A TR AT BB 0 S A A T R AL A

T AE L&, AU IFARE R RS, {2 Thuesen (2016 4F) &), KH
W T R G A LWL A2, B TN T F . R RTINS 1S
HASFER R R SR HE, R e BN, JH R ihE
FEAIRVGFE A AR o 36 [ A OR B ST 7E BV 122 4R - B e VT 8 9 LA s 1 4
RET= B 2 P82 e HE 3 /N RS b B0 SR B AR AR &5 A8 A il e X
T 5 — 7l iE Abalobi®, X2 — AN NEUEENV 2R &5 B B RS, R AR/
PRI A S B R AR, AR5 I X Le B 4R B 17 I MR AT 4545 B MR U Y 2%
U RPTE R BE T HURL AR PP A R 7 S e s AT iR, A FH S R P S R 1 4
Hr T E SRR P L. Jiorle. Ahrens A Allen (2016 4F) 1A T — MKW I M
PR P EMR S 26 E R Ry SR T e f e, AR, TERIEBATIRGWZES,
X R AR BE WS AE AL Gt T 1 DT AN B B 0 B AR T SE M . i, BB R —
ZRTFRNRITR T — N EREF IR AT, FIR TN GPS Hllcdt. Fahdi v
AR 25 A 48— R e A o v R ) TR 45— 4> VMS R4 (Nyanananda, 2017
F) o BT VMS iRt EANARFIEaAFE - METHE, DETERUBETE

80 https://www.fisheries.noaa.gov/southeast/commercial-fishing/electronic-loghook-gulf-mexico-shrimp-permit
81 http://ipnlf.org/what-we-do/projects/fisheries-information-system

82 https://www.edf.org/oceans/these-six-pilot-projects-are-making-fishing-more-sustainable

83 http://abalobi.info/
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ARG ARG R, TR LR 2 A E B

RPN, 8 R AE T LR IR e A0 A AR RS H 1 B e ip B /N RS it
M BLEA A Rt i 5 ORI - (B2, EIX —J5 T ) — OGS ph A2, el
ke e SN TR IR VR RAN S RN I& 1 i RS R Ay A P e F L R WO A €
fd F T O BEAS , TS I B 5K, (H LA IR RSB AR % TRHIFE ST
Vil X — AN — DU B /& PeskAAS (Tilley 55, 20204F) , ixXjg— A~ Rig T
VREC NIRRT SEIUR /NS b i R B A P55 R BE e B A AR AL
. PeskAAS R4t H Al CAEARTEBORRL,  JFTHRIFEBE 2 3R X s LAHET .

3.1.3 IR BN T BBRBEA

PR BRI AR R TEAE R S0, 7 O AR ) S AN W K. V2 i
PRPE AR (B f, A5 FH o SR 5 | B f FT At fe b o A5 FH ) WO AL Ah OB SR St A A
(VIIRS®) S Pt e 1) 4% Jk s il DAAE R 2 R I BiX e e 2, I HmT DR T4k B4
P55 008 . B R ANLE IR BIEOR, TR SR EUR AR W] Al Sl 25 5%
JiE. B, Al-Abdulrazzak fil Pauly (2014 %) R4 #kHLER (Google Earth) kR4t
BT REARTE 7S AN 1 S0 ) 1) 10 2 80, JF SRm AR JL Al AR, SERRi 3R B T RE LL R & 1B
JigeitEdE R 6 1

3.1.4 REREN

PR BB BORTE B A 15755 08 75 T H R IEAE G N, S RbFEIR, R e
TGN L R BRI R I I 2 B Bl Keller & (2016 4F) {f F 4%
G M IR R Y (i N ek, DU S50 455 55 0 & (IS () 338, T Lancaster 4
(2017 42D NRE7R T o ik aze R S A5 L s 00 e 8 A I 52 K% R A5 (Sallish sea) A
R A PR X E HE AP L. 2009 4 LR, AR N AR PR e R 2 —
5 P AW AT A0 T 280077 1k ok B A AR Bl XD R 8 20 35 S LA #5585 0 & (Edwards A1
Schindler, 2017 #F) . i, M) XM A B LS YIES — HAE S R EIRR D21 R
REMEAIMEIL (SBD SE1E, BEFFHF RIS S EIE RTINS R % . X IR
WFR N “SmartPass (FIEEIEAT) 2, RAINLA A 2 Fk B 2 GE v FIR ) 38 R e b
e (FIanEE SR D A (Haukebo %%, 2021 4£) . SmartPass F 4% CL7EEN
JE AN [ 55 P4 B 1R N USTRTR PR L 3k 4700

84 https://ngdc.noaa.gov/eog/viirs/download_dnb_composites.html
8 https://www.edf.org/oceans/smart-boats
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3.2 &R

e AR 4550 B0 (R BE 6 T R AT MLV E R G B, AR AR AT T LAY
s BIRVF A TRAR I EAS R, W USRS AP U, OF A BT R AP 2
S SR AR AR (I A 522 55 1 i) R A2 BHBOREE S 1) 5CIE®e, 1 I FA g
X HE A A R E B, VR R ANVE AR G AR AR R Gt A e I N ) A
JSER s R AT R A T W P 5 R b AR e i T, T R St AN AT 22 T R
R R SE (Fla VMS B AIS R4, finm] DU 5 SR IR EE R 40) IRE /IR il
B BEALR IEAE R F BT B2 TR I B Bk, AR B, R RDRAE AR R4 A
SR SR /NS TR R AT R e X Pk . i e TR A T SRR (0 7 o T AR G i
PEOUS B, JFGE L I SRR (MCS) LS AL & AL AR F ik
BHI AT IR MBAR

SRRIEAEINSR UM RICSD, DT T A ARES B AT V. [ Bl L A AL
2% e i A prib I L P AN A AR AN S AR B B R 4%, R A X e
HAZ (RFMO) AR ANY B B, 5 e (e BERT [ Rk 52 R k2l 2E 14 v i
VI PR R Bl R SR RS, b I A A A LRI i 1A
HofE, Bkt RS, fSOVRR STV AR (B, FFERIEAT AIS
290 KA, JENHIRBRS .

3.2.1 e R EREE E

B T R AT Tk Ak et AIS F VMS RStz 4b, HRTEAFAESE A Z
NIRRT IR R R B . X B R HE ) 0  R R FHBE R RE R, 0 L2 i, A
FMEAR G L[ 5 EAAR(E ) o Mo — AR B A e BRA 2B RSt (GSM) 1§ 5 X1 2%
KA BRI, SR E N PR R s . B0, Pelagic ¥l R4t it L
AR BT AT IR ER R 4. Pelagic RGUEAMKANE S 5T LE RS, MmEd
AR REBERE R NIRRT R N b, R AR AR R, — B
T RENFHUE T EEEEE N, i Ar BT ) DA K A At R SRR S5 i s E s i
FER S5 XA RS LI N B 157 55 J0 B, DA PR B S 2 T X 4
SRR RLE R, JF HAEW MM ARER BT N, AR THFE, R R AFH
SRR UL RBHAE BLRE RN ER R B . — e EBS T I P IEHE, AT REBE4G H

8 http://www.ilo.org/global/topics/forced-labour/policy-areas/fisheries/lang--en/index.htm
87 http://imesnet.org/
8 https://www.pelagicdata.com/
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bt fi ) A IR AR B SR R R R G P AR BN A AR B R e h B S 1 T e i R
JZIEER S (Bilhn, s Rk A B .

H AT A — LB UUELEMH VMS FI ALS BRERMT,  FRAE LS 7 2] BRI ) 2
NEERTIX R, RN SRR Ie A R IE s, OceanMind® Il 3 fit 7> #7 i 55 A1
TH, DR—AMHA D2, AR AIS M VMS G0 A0 i sl Al ) i
W BB BRI SEE SN 1T G o XAT G RENEIL T SC LS a2 MR, DASR A
AT IPE R . BRI — RG] AR A ROWAR G EVET N, (HE AR H KR
SE BN EYVI VM. OceanMind H i O 5 — LB M T e & 1F, FBhikmnlE
BERBER ) ST HIAE B EE2. 73— DR G 2Bkl W% (GFW) %5 SkyTruth®,
Oceana ®FI# s FHEL K AE R R P & . ARSI R A2 BRIEM AIS 1
VMS 58, BaRkA DR HERARE SR, IR S BORRAE R P
178 ARATR] DL RN I AR T AR Bk W6 EER (EEEEA
EE) . B, BELMEFEMEEN VMS it E R e skiml g TG, X%
[ o $ et ads B BT e 1) AR 1 i,
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3.2.2 fR kvl b, A SRR TR R ERRR

HIR VMS AT AIS A4 iz Tl i, (BSR4 K2 HOT RRARNETIPHT sl
FRTTREFF ARG BRI AE B o FERLEIF L T A AT I AR o ¥ Iz B DU B LA

8 https://solarvms.com/

9 https://thoriumvms.com/

9 https://www.oceanmind.global/

9 https://news.microsoft.com/on-the-issues/2019/06/06/ocean-mind-illegal-fishing/
9 https://globalfishingwatch.org/

9 https://skytruth.org/

% https://oceana.org/

9% https://globalfishingwatch.org/programs/Efl JE-vms/
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RRATIE RS (P, NSRERERPITAREE RS 7, XEEHIE RGO b
LAAEM I T, AT IO I (MPAD L A3 DRI T3 b 7K s A AR
e E . (TURF) o BN AT AEOR B AR ZE AU N S T B 2t e
fln, &5 /R HETIEAEIT A& FishGuard® i H , FIF] B AN T8 REHR 51 I HALF B N T)
BN AR ] g 3G AHLR SN 8 L IR A BF X (EEZ) I ARZH717 4% AF)2%
A T8 AHLR I Turneffe #ve O X 10,

FESEREZ RS, BEFEN AR R T a0y A 8 B AR SR 0 AR5 B AT . B
. Longépéss (2017 4F) 454G BB iR Al ia s i S AIS /1 VMS R4,
DA B BN JE B s 9f b g (Arafura Sea) H i ARVES#7 VG [l o X —J7 1 55 — Ao il 2
Karagatan Patrol'®, 1X&—/NFIH A WG 2Lt 4m A EAE (VIIRS) FREENGMAIITE
4ot HElCAEIFHRESIINMAH, mREREERE 15 TR ARSI LA,
W =0k B KA AR VA B AT 902, i I BUBUR & B I A R S DA TR IR 55 A A
(Kongsherg Satellite Services) @ Hfi Ok S K& PR, B H R EEE FJ7 vATH
50,000 k. X4 T ERMEREMR CH T WG s WANEsh. UK s sh Ak far
. Planet Labs CEERIZIGE ) 4R T A EREMBE I BR AR TR R PR R, 7]
i Skytruth F1HAB B 77 T 47 & 10U 3 45 17 N 2 7 8 A . Hawkeye 360 1%
UnseenLabs %t T3 B & S 1« /NS T B s e SR SR AR SR i M ke 55, =/ 8 2
B TERES M Rk g, BE AIS Bdi. &RfleE iR E T
BN S R SR R S N, S U U R R IR BRI, R R S 3R, 2T,
BEGFEREIR NS, OESEIY R, HE AR RS IR R P e AT
JREHE ) Sentinel (Wd) TELDK, XFEILIEFE AR AAR .

PP AR RS AR U B, WA B AE A 6 b, DR AR M I U R AT T R
/1. AE—SIEILN, WM A 245 5 AT DA TR i A 2 ol B 22 1 5 B A4
A SR I AR G I B B KT, AT DAl = A E Ak e v i HER AL B, O

97 https://www.anthropoceneinstitute.com/oceans/overfishing/marine-monitor/

9 https://www.grida.no/activities/275

9 https://www.seafoodsource.com/news/environment-sustainability/drones-fisheries-enforcement-potential-
remains-untapped-even-as-projects-advance

100 https://www.suasnews.com/2019/08/water-landing-drones-routinely-fly-bvlos-missions-over-marine-reserve-
against-illegal-fishing-and-pro-biodiversity/

101 http://www.karagatanpatrol.org/

102 https://news.mongabay.com/2020/06/lockdown-allowed-illegal-fishing-to-spike-in-philippines-satellite-data-
suggest/

103 https://www.ksat.no/

104 https://www.planet.com/

105 https://www.he360.com/

106 https://unseenlabs.space/

107 https://sentinel.esa.int/web/sentinel/sentinel-data-access
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T T VAN A LA T ) o DR, AR SRR S T R OR AP X B DU X g Al Y
TURF B35 W, XL XA AR T 0] LU 5 5 8Em B m sl X )T k. &
#X Loggerhead Instruments'®fll Ocean Instruments %45 22 5/~ &) #5745 il 3 FH T 75 2% M il 1)
TR AUE SRR, W% 08 (i, HAsE NGRS XD W TR H st T4
JKr B, Conservify MIEAETT & T2 T4 X I A 2 M I TFIE R 4e, ORIV AR IEAE
A8 I TC YRS S A SRR AR R AR A R AP X T B E B (Kline 55, 2020 4F) o

Logger Head Instrument ~
BEN = SN

Loggerhead Instrument's
passive acoustic monitor

Photo by Ralph Pace

3.3 ERTIRFBEME I hEH

St A 2R U AR AN A 7 DAl SR AT ARG o e A B (N, B VR BT D
SCHVE B HARMIRE T B L, IF HLAT DA il R 2t . (2, H ATV 2 ik I
B 78 R B BHEOR ISR AR S8 g R R P e OB ), SE BRI T gl
S R 7 7 A B S S R T S KRR AR, BURR
B BRSO . SR BIR T FEAL SR b ml KRR B Hbn s (i, Fl 7R H1D 1)
EERN, HH AR R REE A AL 55 T ik E (CPUED Bdls Aol if 245
BRI AT A5 BORBED IEAE Ot PO IR U5 2, IR FRAR B B T 2 K Bl
AR 0 A SR H AR B AR AR AR, R R B N U S R
BB IO IG 3 SRR SRR AT OC 10 SR AN 7S LS AR S B
AR RN TR, ISR [ 8 (SRR BE mT e v T HAm = . AR, A
PRV KA (ROV) HH EMAT 4555 W BB AT AR BRI BOR T AR O, 38
H R AT R A RIS R B 2 A A B . X SR B T T A S

108 https://www.loggerhead.com/
109 http://www.oceaninstruments.co.nz/
10 http://conservify.org/
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SET- AN EIHBE

FEF FEFIAE = J1 8 R B BUAS D I [F] I, BB 434 AR A0 3 5 50408 11
WETHMEAE T REHD. i, HAmEENRITR BoRilbSusdabs (Bl s
957 5% B3R E D I (A2 (R R 2R AR AR AR . OLSPS™ . Woods Hole 4R 4]
UZH1 Vericatch Solutions *° H i # LUK ix 28 70 A TH N TAE =1 R tH RIS EAR
WA T BT, AT TR SRR A AR 78 Sy G T b A R 1 LU L . R ER %2
A RBZEFBITGS 5XEATE. G0, NOAA AR &l b A2y oty B 78 i
PRGN LR RN R 5215, JEHEN T OceanEYESUME R 5l 2y BBl 2 5 5 2 W B
S, EMEIEERE, 8 TR S RSN T S

331 BBV IAE

HRIERRIEKAE (ROV) I B ASAT A (75 2 B A& 5 ki B 70 i) R 2 A
SRR B, T BATFish M558 (1. BRI /N R RE 4208 7K 28 T SR At —Fh 58 L AR
Rt (177 AR GRS b (R, eI Al SR R S B L A8 SRR 2 R AR K
45K BATFish & — B P17k 2 753 AT 8, T R EA AR I ) S8
W, BATFish /£ —/E 130 B RGP HESNERBEI. 2 MTHR. — D2 PRSE
WL TSN, FTULENEL (4 25 SRR AEAAJEIEAT . B T3 R ROK T R
(TUV) &G40, HETIEEF R HAR R R a4 F AT 2K T (BRUV) R4,

11 https://www.olsps.com/

12 http://www.whgrp.com/

13 https://vericatch.com/

114 https://www.fisheries.noaa.gov/feature-story/citizen-scientists-help-count-deep-7-bhottomfish-hawaii
115 https://www.maregroup.org/batfish.html
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i IR 0 5] ERENILE A B BT K T (RUV) RS HIEK
AR RIE K AR ERL (DOV) R4 SLARMUIECR, R BCEAEAF AR M G
FEHIA K 3D BMR . HERE, P XEEEORHAREREE I A O HERS SC LR 25 2ot : R
SPBORIBRN, AR AR, FERE D FER BRI RSN SRR
i, A5 B A RE T BB 8 o XL HEAR R i S50 A SR A e A ) A 1 R SR AL
I 5% 5, APV PR SRIET R, I H A REHAMEE, BT
BRNRH . AT A ORI ) e

NOAA HIBFFE N AT A T CamTrawl AR LR 248, W 22 AEAEH M I3 (L TR
gD M. HERCR ERHCARE R, TR EITmE 2R ENAE N, BN R R
e R, WNE, B R EE R AR, SRR R, X
PR AT DAPE AN B — RIS ] B B3 200 28 300 SIS, RN THik%, #E%
PRI TE] EA AT 2, 3K — 5 T A< i) 4% Habcam 100 H M8, £EK &k Bl 500,000 5K i
FEHAEAFDK N AT & L BAEN R B B R 28 Kt ST ot s N 1 58
Sk UV REE RO ST R T AR, DU I HL AL 08 HER RS T B DL ORI =
St 60%%E 95%, SATEGEDINAR T o EREPHRERE, SR HEME
B 5 SR AR B AR Sk 1A B8 12 T8 K A% SR DM A% G 4 X PP A T BTSRRI S
R AP R AR R R A, e R Bk B B O SRE A KA A C-
BASS (FETHUENLAITEAE A RS 120, — M & IR HE BN R 4t
FE SR VU AHEJT WS VP Al, S A AE VAL I8 & rh s Y C-BASS 2 4t bl Bl 218 £ 14T
MLE T H

JERTFEN AT LATT K& I HATEEASWT 88 0 0 v B AL He At B, A A
BT N LHEARR I W IX e Al 2 — IO BB AR ST . SR & P K e i 4%
HL AR E 06 FH 1 W9 IS 1 VP Al F0ORRORE DF A, 8 BB A BEBCR 5 98 U B R
(Bicknell 55, 2016 %) o 42 FIMR ST R 7 I e B 20 77 12D 2 il et 5k
Baitb o tridie. HArcIF R 2 NBAR S EG L. B, EETUC
AEHHEPL TR EAS G — AT H , LSS H0R B 3hiRAR B E K 1
K& HAET, X BORIRAEAE SRS R I, JEH R iR A e, (H X 2]
FAUR] DL 5 in(iE S SR IO HAR SR #E 25 R 5 ik . Fish4Knowledge T H 1% 5 L I8 1d 5

116 https://www.st.nmfs.noaa.gov/aiasi/afsc_camtrawl.html

17 https://www.st.nmfs.noaa.gov/aiasi/Home.html

118 https://habcam.whoi.edu/

119 https://www.dfw.state.or.us/MRP/fisheries/populations.asp

120 https://www.marine.usf.edu/scamp/about/visual-surveys-with-c-bass/
121 https://people.ece.uw.edu/hwang/

122 https://groups.inf.ed.ac.uk/f4k/
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NREVE, TR BENAT R ML B8 A 2B U S R Sk SR A R AL
&, JFENBIEAAE . BTN QAR S IR &, PR R T2k
Wk, R A S R, DA KR R (1 B ORI A ok . ik
Wt 7 AR R R R R, N TR 2 RS R I BLAS S 2 FE TR
Kitware'®I5 T NOAA Bl 58, SEFITF RGNS B & 72 Hr (VIAME) 2IHJRE
G, DRI ROK N BB M it S EOAR . K IREAT I, Tidal'® It % 1
AN R AR N RN R SE, PRI A AR POHR AN T I B 5247 9128, R alb A 2
RIBXBY, AR RIS B JE I e 28 I F b A2 U A % 1 B AR

3.3.2 APk BB AR

b 7 AN R 2 A, AU R AU (BT KWres) 72Tk
J7Z B Y R A FRGEN . I, To YR R R I ) U P T R v R IR AR
(Smith £ Tabrett, 20134%) , A FHEARNB N TAEMFE—EREMGEES RS
ARV TE AU 75 4 I 2 o DAl AT A JE A0S R =R 2127 o 3R s AR AR R ) 7P 24
ARHR G T- R ATAT 2 28 P 3R Ak 2D S LA™ KON P AT LK S Dyl 4 3 2%
R AL o BT, F KA AR R 5 B ) I B A A A (el A AR A R B R AT
ek, T HBEE B AR TR, X —HRHAT O &2 T {THR (Bassett 55,
2016 ) o filtn, 3 [E VG R oS YT LAk — EAE A AR AR BT VT AL
A Y LT 46 1) 78 25 7 2 1 2 A0 IS 2 46 D R A A B 80, DA DR KA A W o 4 2 £
[ B AT VG (Kotwicki 55, 2017 4F) o ZE A /R4 E[ AR 22 RO I vk A B 3 —
LA B 30K I FR Goxs I 200 K TE A Sk EAT BRI . RSTIEAD 3D ERER
BRG] 24 NEHETT, WEIFAZGH BRI, PR ARSI g il
HH#HE (Klemas, 20134) .

123 https://blog.kitware.com/kitware-and-noaa-host-viame-software-integration-and-training-workshop/

124 https://www.viametoolkit.org/

125 https://x.company/projects/tidal/

126 https://9to5google.com/2020/03/01/alphabet-x-tidal-ocean/

127 https://www. fisheries.noaa.gov/west-coast/science-data/joint-us-canada-integrated-ecosystemand-pacific-hake-
acoustic-trawl-survey#collecting-acoustic-data-at-sea
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Liquid Robotics IR FIHL28 ] e 46— R PE AR AN A Bl R AL RS, T3k
AL (R B R, e M TE) Bk, BAEFMT RPN AL —4 .
Greene <5 (2014 ) fig Hh Al A TGV JiR ¢ O AR RAR T il 25 2 M T g 7 2l B2
PRVPAG T A IS, IR BN BA AT O e 56 [ g 2 AU L v A, HLAG
IR TR =T IR 1 NETHETDANG A 5 1 2N 1 3 (1S E v i N 2 R s e W i
WINIAEAE ] 55— &5 Saildrone JT i€ 2020 4 [ - HE AR ES L D512

HAT, BHAZATEAEZ R Slocum H FIHLSORE A7 BN . Slocum T LA
FIFE RE AL T A (SRS A TSR R ERSD , JF e 7 oKl , Al
I DR AR S . WL Al . FTE TG A B S FIs AT RO . WAL AR
e U ICURE AR, DLW IR P O S R I 0 o, SRR IR AR OIS
SRR A B R IECAR H AT O P AL PG AN ) LG i — L3 A5 21 B 192,

P AE BN AR 75 2245 5 R G bR ic it AN, JRIRER e IE R s S,
XIHASGRE T RA TGRSR BIR N 1 fF. B4, Verhelst 5% (2016 ) Al 7= 5438
DB A SRR AL K VU ES 6 (Gadus morhua) FUZETTHEIIIEAT . BLARIX IS Bt
elb B URPPAl B A LR AN, BT T DR TSI it 5 T TR ] £ 4 % e A A
EMTH,

3.3.3 313 DNA fligife%

T, BTN AXTIAEE DNA (eDNA) Z0AT P24 TIRIE R D4R, 3A3% DNA 434 i

128 https://www.liquid-robotics.com/platform/how-it-works/

129 https://www.fisheries.noaa.gov/feature-story/ocean-going-robots-effective-surveying-pollock
130 http://www.teledynemarine.com/slocum-glider

131 https://oceanservice.noaa.gov/facts/ocean-gliders.html

132 https://oceanexplorer.noaa.gov/okeanos/explorations/ex1502/background/legl/welcome.html
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AR 2R (TGRAENT ) vk 2 AR BE M AL 5T . — 350 m] F T4l S5 # SR BEU
F= B B EA AT SRR R AE T K R A 3R DNA 1 D9 Al 1 28 53 = A4
BRI TERR, B FEN ROL A UG T A5 DNA BOARLE VP A5 AT S 8 . B
BIE, M58 DNA BRI H—BEABR T aFaill (FFAEAFEAE; Kelly 55, 2014 4F)
{H Stoeckle. Soboleva Al Char-lop-Powers (2017 4£) 3R EL T W5 (Hudson
River) ¥ L3S DNA, JfRIIATEIASEE DNA A2 =5 (0% W D fh, maEs
WP, XA AT RIS DNA F£E 2 BEERT AR I Ko
FRIZERIA DNA 751 CAFGETE GenBank %4 2 1%, Rl LRERS H3 T 3 I3 35 DNA
FEo. BEFERIL, 455 DNA B — Mg R iR Re e, B, fFRRAEW G, b
Mz, EWAREK, MSBOREEM. HERSE, BRI AICN T G
K, ABWFFEN BAEAEE DNA FARAGIN 38 /K A, I ELAGH I 21 ) # 0 B5] 2= i
SRR BNESIEIR —5. HiL, Sigsgaard %5 (2016 4£) T — I E E KR
FIGAE, HDIAEE DNA Hdls nl - TR EMEEE S . BHRA R —EAE B E — A X
S AR KRR AS R 30 455 DNA B0 A0 B 12 DX 30N ey R 0 A 1 5 B2 2 TR R &R
Thomsen %5 (2016 ) 546 W 1 A it SR VIR K 1 555 DNA L AGEEAT 1 e, IR
DNA & T ¥ % 22 %% (Somniosus microcephalus) ] DNA ELi%s &, (B8 6 /98 A
MR T — A& e 22 e X e Jo o) T e N R A3t T e s i R ) e A B A B
B, JEREIW] TS DNA B ETE S5 TR 1 S AV /g, ANBURT il B s vl
AT IERZGEES KGR, B EMIE (Goodwin &5, 2017 4F) .

Rl K A DNA APk KA S A ERE, WRMmIEE
WRAE 455 DNA BRI AERAR, THHCEEZER, I H TR oikAs 22 i/ fF. SR80m, &
TR UAUNIRE], 5 DNA B SRt R T iR Rt AR 208 . 5IKEE
WSRAEANE], A5 DNA $-BUEH T LT A e s, JRIASE DNA T2 £k
W TAERAR A, TIRRAR T BeAS, A8 5 25 5 IS0 T A b DX R e o L 5%
DNA %@ s REAR T INE M BE M, DRIk, 7EARok, ALK EESS H 8
X 43 T 45 7 DX I KR ARl B AZ X I P R e R K 8 . H TR FE N B IR R
Gy AT A LU =, A B TR AR ) DNA (AR IR, T RERS T e 2k
FU7 385 DNA 7047 (Yamahara %5, 2019 4E)

eI F5 14 B BUIGE R R (10 5 — A% S0 T U2 AL A R 4 52 (GSD
S 7P R 2 A R i P NSO L //E E NI i 2 I PR RV N 2 T W N A

133 https://www.ncbi.nIm.nih.gov/genbank/
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A1) VG i R A R T T B TE 8 7% 25 34 Bk £ o 1 v b ASORITER [R] BE2Q, aX
FER AN (Teel &, 2015 ) . XUEFEMAM TR EHE, HHMEEX
W7 TR AR RN B — B e S, B RS A R T SRR s R R, R
SR X 0 s B U DR B O TR U R SR BE 2 KR 7 (Satterthwaite %%, 2015
) o XIS ARG, ISR AN R A% A R 45 A A SR R AL
SRVETE, WHEA IR A SRR IR, AR SR AL X P RE

3AMHAES RGN

LB RG R AR AR MBI R G E I E R R
B et xR B % S R ) 9 R 2L AR DA TR AT DA v B ) AR (A k)
SE R X BORY XD B ) RS X R (B, SR VEE A A R SRR 1
BE 7o ZEZS AR G M I AR 0 B M A B F) 7 R (i it vl v p 4524 7 2 S0 L
(RN AER T2, AURRT . B, Ik I5 5 HE S5 7K s e R

ey LAp B BC B 75 AL B ia B, 008 T RE TS Gl O P R A 2 TR
(MSP) T3 B4 AN KE o B n] DL KA i e B I (R SCHEIR 5 2 B Collie 5%,
(2013 ) ) . SR, T BHEA IR, Yo M EeE 1 AR R A s A A 2 DL

TERTESRGENE MBS ARG RE L.
TS RS RO H U AR AR, M HSeiilA m &, A& 800
b A X TR B HERRAE DN R R 2 AL, i BRI A S A SN AR R G ™

S (NOAA ik, 2020 48D o W2 B EORE IR LU, T R0 &
KABEVE AN = ) SR, IR BT DU IR . RIE . VA R4 L S el 308
DS ST P B RO . H AT IETE TR R N A AR TR A b B 5 e S A R AR IR
(i B R B i, DU PRAE S RGN . 7 D4 AR I RIS A48 S 2508
PEFRATT 3 S B AT R KD . ok, TR RIS G (AL it R AN
B $REE—ANEEN S, REUEMMEATE), N ERIAEBEN . SATE, H
AR FEN GUIETEFF R T 2 LTI AR S R G E ORI HAR, X R A IR
W AR, P S R R BRI PR -

3A1BHRASRGNE

BB T O E R e A 2 CRAEBETH AR DRI IO SRAME 508, 1K
BORKEEE P &2, WFHENREE . Hh BN ERIK T A G H g v 2 AR B ] AR AR I

134 https://newsroom.carleton.ca/story/track-fishing-boost-food-security/
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IF HAR WA Z AR PE . WS b v B A 5 & A i AR A2 & (Kachelriess %5, 2014
) o RBBEEORAT DGR T 2 BRI AE S RGN S A AR B K SR E R,
ZE B RA T EE I E. PR R SE RS Rl BB A 2 TR JA) RUBE 72 S
DRI T AR S I o 5B KB 70 T U R Mt fg , BB A BRI T,
DRI 78 5r N S AE e AU Y Sh AR B WL o FEIE S ) — Aol R MR
BRSO E BA e im A2 S- 2 DF Ok 6 R AR DR IP X (B 3 5, BB RS2 AN
T L 220 {242 5rs h Hue RO B A A

B ETCANAECER R T R 1 20 A AR B 07 Ak B 7. 2017 4,
NOAA TERF L#Z#E T —FE EL AN Saildrones™® T e —4~ 3] 8 A H )5
H, HERU SRR e /R e AR X5 To AR B RR & &
SR PRI ERE, I BT B TR A MR, LT il B R VT AR R )
. Saildrones C3RIFAE AL BT LRI BEI R B2, U BRI E RS -
T M DA DU BT SR B, 17 [ 58 R ECE A IR AR 25 5 g X BB B2 (Voosen,
2018 4F) o HAth/KTEH JE AMLELHE Datamarant®,  H i 8 T WL PER SLED AR 7

i’m%% o

A AN E L (SLAR) FIEmALAE 1A (SAR)  (Brown. Fingas F1 Hawkins,
2003 ) AR ER ORI R 5] Y S A U AR . X e R T DA BRTE AT RS b, B
PR efa, iR, R IEEE SO AR AR (Klemas, 2013 4F) , JEHEE#E
FRETENE 20 thed 60 AU X LR ARMZHFUCIR L. B T WA UK 2
b, A RALAR AR B A5 BEHRGE R TR N UK IR R/ . TEARFI SR IIRHAES® . H T
PRERIFUICIR LA VP g A8 A o e 52 e 7 — T B 22 T4

135 https://www.sciencedaily.com/releases/2020/04/200407131507.htm

136 https://www.saildrone.com/

137 http://www.sciencemag.org/news/2018/03/fleet-sailboat-drones-could-monitor-climate-change-s-effect-oceans/
138 http://www.automarinesys.com/

139 https://trid.trb.org/view/3635
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3.4.2 {5 4L AW

TR AL S T et 7K A R b A= P A A 5 I, U R VE 2 05 e S U e W B
AR B IR T, NS A% SRS £ 89%” (Lamb 45, 2018
S, 5460 T1) o GURAREKES. MR R G AN 3D FRALAEH M AR H AT LAY
BhZ: T 3 AN B (R SRR o A b P o s i a2 M AR 7 5 A 1Rl — R B 7 T B
K77, wT LA (4% 3 45 0 T S b AR B KR e [ SR AN A RS (Leape
%5, 2020 ) o IXEEHORIE T FIRBNUNHOERIEYIA, EHERL TS
SRR BT 7 R AT 5 (Araujo s, 20184F) . Draper™ % MK i R % i 2% 44
WAL H EKFHATH (AUV) L, BHEENREGME, 6 H 2 RR TG 3 16 4
(PPPi) , I 3L 521 & M AR A (OB RME AR I 25 4. il SRR L e 5 831
WK R RO RCERL, I L TAEMDG 8, BRI, B USRS Bl T ol S8 RS
el (Fu %%, 2020 45D o H RTHEIR AU & 1K 2 mob iR AR L 2 FE 2 ENLEL
g b, A AZAS AR (B, TS, oI EBR B A X — R A
JEAE SRS i B AR AE IZ T N (Kachelriess 25, 2014 4E)

N RN H 2 AR A E AR B (HAB; McPartlin 25 (2016 4£) ) , SEFFE
BT (MBARD JFR T —NIREERE AL EEE (ESP) 2, B1EH K &AL
ARFEE . FBERE A A LA 2 IREN R AR S S i B, A 3 BRI, DR
TR IS AR e AR B2 2 S 30 B EAT A0 (I B e R o SRRV T 90 i 1 4 2 1 I
R/ INEEL SIS P8 A SRS T AL SR 55 Y A 1 6 27 0 R P

140 https://www.draper.com/explore-solutions/microplastics-sensor

141 https://www.draper.com/sites/default/files/2019-03/Infographic%20Final.pdf

142 https://www.mbari.org/technology/emerging-current-tools/instruments/environmental-sample-processor-esp/
143 https://www.mbari.org/science/upper-ocean-systems/chemical-sensor-group/
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Microplastic sensors can
now be fplaced on various
types of platforms

FBEEEART R
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3.4.3 WA AR FR

H Al VR 2 23R AR BOR M 22 Pl e AR P f ROR DL o B G 5 K 2 1 v
S e — HAEM AR A NIRRT IZAES RGN TE. BN R SenseFly
(¥ 2 ¥ eBee Jo AMLFR SR Thermomapper f&GHL CRIH#SAG B BRI FI S i1 i
FEAEWD) RTINS R AR AR RH DA% 22 (0 (o &5 05 1 T JR A 3 A RE I 4514 SenseFly
eBee 145 T Qe A RO B M ) 3D AR MR AL, I T 00 2 R A K 1 A0 T g 7 el
M HARTE AN (914 Sofar HE M A2 51 Trident BEIETF/KAS ) 1Al MRS 7 SR #43K
RIS RPN IR &, DLSCERAS E s m R 8 - PR IER B Y. SnotBot™o 1 Rl fif
FITE AW T QU7 VE R AL i (W H <A B0 . SnotBot #58 B & B B R 1L, i
& BHMZE TR, DRSS <R i FEAS, Hp s DNAL BOMHER MAE gk
2 RV UL R A B s Y BeR O O H At FiR A

RS TEAE R 072 5 R 5 DL AR AR 1 7 SRS 2R S R G688
5 (1 F A . {5401 Robofishi0w] A-F BRER/K w3 FL b, st B B, JF FL 6%
FLRT R BN . L8 ATHERT BLA (BB, B M2 R I K9 B
TR B LK P55,

144 https://nicholas.duke.edu/marinelab

145 https://www.sensefly.com/drone/ebee-x-fixed-wing-drone/

146 https://sites.nicholas.duke.edu/uas/

147 https://sites.nicholas.duke.edu/uas/highlights-from-antarctica-research/

148 https://www.sofarocean.com/products/trident

149 https://whale.org/snotbot/

150 https://magazine.washington.edu/uw-researchers-create-robofish-that-can-talk-to-each-other/
151 https://www.engr.washington.edu/facresearch/highlights/aa_robofish.html
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Snotbot Snotbot TTA#

BAAFEREER RGN

KR 7 SR IS — EL A ML B PR VPG (OB AT 2y, ] DUN MR AE 2 R G i
REARDL SR BEABF AL AT o 7 3 [ AR AL BT A 98 L W8 R — A BRI e A 5k
BEFVEMEE AL eI IR R GE, BL — AR R GORIED a5 it kA f
HIRIM A5, — BRI A ERATE CRE SR BIE SR , RGEMEaH
WL R HVE S, I S I N 5E S BR o

Loggerhead Acoustic Instruments!®F1 Ocean Instruments™>*i5¢ i+ ) TC Y5 75 A 5 I
ar R 1 I B 2RI AL sh ) A B PR, BRI R, DARXGEALAL,. FTRERL
TR B0 7 A 135 . Loggerhead Instruments JT & T mndiE shEHREIC A, LERT T
RNA WA REE LW T SAT . W RIONR 7R NS 15 Yo g e AR MDA RE (R IR 20
ISz SR AL B WA . 2 FIE IR KRR 2K a1E, BKFAIE 7 Medusa
Ocean Profiler CHEFEHITHAC) 1%, DUAA A R ot 1977 sUHE FoAF A7 31 58 . Ocean
Instruments 7 5505 5 [ U 4% C T IF & B s I el JLEh RO # Tk . BATH
BCE A Refg B & 75 A B A AR SR R R Bl AT DU U N GE T AL &2 ST AR,
TERAHRIEE R, R B 8 ).

WEFEN D3t e 2 RABHA ZOR P B BB 7 SO AR S R e Bk DL . B, o

152 https://www.technologyreview.com/2008/05/07/34531/stopping-ship-whale-collisions/
153 http://www.loggerhead.com/

154 http://www.oceaninstruments.co.nz/

155 https://www.loggerhead.com/past-projects
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H— A5 2RI BT 7 — AN A 7 K T 3 147 75 43 ) Sonic Kayak 5248, fEBFFEA
RMARFFAFZIRYIK TAES RS, I H AT DCREK T A S MR E s (Griffiths 4%,
2017 4F) o NREBFEFEIHR, AR LT B ICFOK N KT SR R S, BT
DA e AR, JF M RAT A R A HA N 9 & . Sonic Kayak iXZK RSt A Ti6
%E@%ﬁﬁﬁ%BW*ﬁ&*[ﬁ%%ﬁﬁ%ﬂ$%ﬁ%ﬁﬁﬁﬁ%ﬁﬁ(Mwmﬁ
Holland, 20014) .

3.4.5 B fEE R Ol 9l

o 0 B e e R V00 2 AT B RABARA X AE RS R G A R R ) B R AT, O
% (LIDAR) £ 3 FAT T I E AR AN S b 3h 25 1) 1 8 5 T R 5 6 R BEE T (Klemas,
2013 ) o F IR A F B B B A B A B S e, O E A
2K 3D AKUER I, DASEIUN IR A5 1 . 7 A5 T AR RN 22 FE R P i B ROBE B U 3
A 35 [ i TR BT & 9 SHOALS (IS E B8 O T A &) R4,
WFFEN 51 LI B A 4 132 5 e SRAE R S5 M B DA 5K o IO TR B R IE 7T LASE & Rl
HIRIEE, SRFALBIHFIN G 2 RNV PR e vl B2 28 (Jalali 55, 2015 4F)
NOAA il 5t N SIEAE K 2 B &A1 IO B8 B BRI 22 52 2% TR & IR AR 85607, JFfd
SE WO TR IA FR 7K R D 52 T RE U 15 (0 T8 25 00 5 A 2t BE 50 BRI ) 22 A 5 T 1 SR AN 1)
Febr ) RIEF R4 FR (Pittman4s, 20094FE) . Sofar [/ Spotter'>82E 5 brth & A T W I 3
AR, DAIEHERS R KPR i [ BL B R i R I AR Y T 0. O T AT A R ki
FAS RGN, Aqualink®® 5 R 25T R ME, LARRE T X SCRFHL XS A i AR
BARG, HNEVEAXHRAE Sofar [ GEiF 4 Spotter.

3.4.6 I

It W A R R 5 13RI, R LA b P DA S AR Bk, ) A S b HE A S
Bk, DAEEEES . MERT. F T AU M A EdE (del Rio 5%, 2017 ) . Hl,
Fe A e K T A% AR P 4%, A P 22 SRR BOR BEAT Mg P i SRR T LA, i s v o
FHRERCRITI, e AR B R SS (BIan i b BRSO I AR 55 ) S5 s R 7
JIE K. CLS™, Smart Ocean Systems (F/BEHFVE RS 192, Garmin'®®, Hohonu 6445

156 https://bedrockocean.com

157 https://www.fugro.com/about-fugro/our-expertise/innovations/laser-airborne-depth-sounder-lads
1%8 https://www.sofarocean.com/products/spotter

159 https://www.sofarocean.com/posts/coastal-risk-assessment-in-a-coral-reef-lagoon

160 https://www.aqualink.org/

161 https://fisheriesgroupcls.com

162 https://www.oceannetworks.ca/innovation-centre/smart-ocean-systems

163 https://buy.garmin.com/en-US/US/shop-by-accessories/sensors/cAccessories-csensors-p1.html
164 https://www.hohonu.io/
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AR BT B RGN AS AR RS, TR R THE PR A A AR AE ) 2 4L )
FIVEARSESN X i o PEARESAE L KL 4 B — EARH e, iy HLOKHE 7354
Pa A dr AR AT,

[ R L SR TR IR ARHIE - MERE S (e Sl | PRl PN Z DA PRV (VAR AE RIS S
AP H 3 E . Berring HE G /E4L (BDC) 100y 3fi fif 25 25 WS S A o HicHis 1) A ki
ANFAh 06 FAR A% o AR AR IE W AR A b, TR KA 2 B T #dE . Berring
Hla S5 B TR IR B SR L4 T RS 2 A o X — D T 55— A A B
P24 K Moana i H ', T H - 2018 £F /R 5, H KRN RAR, 32 Xt R
PR TR PE AR AR T o 00 IE J 5RO SCRRIE P S AT W AT P ER K SR 5 B
ST E BRI A AR R AR A T R ) T A5, (Bt A X < I P 38 A A 4]
TRy TH ) H bR 2R Se it BRI H A RE I A% K s ORI B T AR it e
ML, BETOT R — AT RGERIUIR R R G X AR (0 2 FLAAITH Ui
RIS YA YRR TR H VAR A

Befring SUESEE .
Berring Data Collective

y. "

3.5 AN EEFE I E

e o2 A ER S Dy BRI fh 2 — (DL X 2% DA 2R T S T R A 55 T A 7
X RS 2B Bk OROE B X AUR e B X T 8. X EE R R R AR AN 2B I, B
B AR BRIRF )y B A Sy ARE A ANIR T sk . e I DT THLR R T KR
o FETHOERBE R WIVE ) $2 e P H TG 2 A U A BT SR MSC IAIESS

165 https://www.ndbc.noaa.gov/
166 https://berringdatacollective.com/
167 https://www.moanaproject.org/
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AASKRRE) TPIIREST, MR P E N ORI AE L, SRTHEE AR, IR mAEER
ARFVFEE BN R RE ST Ak PERIAEAL -
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172 https://vericatch.com/

173 https://vericatch.com/products/knowyourfish/

174 http://thisfish.info/

175 https://www.provenance.org

176 https://consensys.net/

17 https://www.traseable.com/tag/fisheries/
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182 https://www.indiegogo.com/projects/trufish#/

183 https://www.verifik8.com/
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199 http://www.nexosproject.eu
200 https://www.gybe.eco

edf.org | 56



(B GOLIE A R A REAT . H AT O S8R 2t A O 7 $ 13 A T S v b 5030 1 8 275
o Hlhn, Bradley % (2019 ££) R 7 —Fiu (8t i BAE 2, TBURL BOME 24 U
& Uil SR EE, PP RZaE . BHEM RS RS BOE T RUT R B
KT BAEMAEOIAROE, Bt — DRGSR AEYS Uy [ AR AT bk ok st
AR, RIS FOVFREE ST R b B, DASCRERb A B R R0

Ecocast?®2 & — MEL V&, FIH SR B An i SR A0 SHedl w3k iy s A5 B0 T S i
WEPE R AR BRI, W 7E AN A DX 4kl 357 AN [R) f R (R % . TurtleWatch?®3 U2 — 7k b 151,
PRAMLICT B B R 5 DAAC I R 213k Ftt S M ARe M (9 559715 . . DOLFIN® 241 2%
BERERBITFRM— B Re T &, TABEARA R 1 H ER VMS B 5 i 500 .
DOLFIN K HIHLEE 2 > Heiff sg e BRI AR SGE , ORJ5 ) F I B8 DG I G - S v R T
5E Tl 15 00 BRI 8] o 980/ 48 2 H b £ Bl IR I T R R s v R AR AR RRE, X 2
DOLFIN RGEHIRENS . HAHABEERAEAR L (JAMSTEC) 25y #xE 161
i IFR T AN IR RS, HEAR, i RS ik fa 7E v 3 i) v] e A B n]
PSRRI FE R (Leape %5, 20204E) o IXANTUH KIREIN, ZE#RE Sy .
SeaState?®j& — FAFTE LA A F], Ay A ARSI AN 7H g e 2 65 v b 10 v R B 1 T
BUIRERMR %S . SeaState L4457 i A b S i AR HR AR (vt SR = A R B, B
P A S TR O B, DASE e K PR b ek D el

KBS A B B TFAEIE il T B & 2B M E. i, HREb s ik
YA PR PSR ST EOR, @ i 2 BRI CEAERRR B TR KR RGN
TR R, SEPRERYME 2D RPN AT BEAEAEWERR R RO AL B, JF 35 B v s 2 25 46 J 48
£ N P IRt e s/ /NS DU PR B ek € 7 1 ) I D S ety = 1 B = R
PR IRV HOE A A BRI 552208 R RBR 22 (¥ vt R T AR A5 FH T N RAT 28 Rl KA R AL
#o Bl Tunadrone®® & —Fh il B LEATAN b S AN ISy 18] e TG AHL,  wTH T4

SiEi. e %ﬁm@kﬂﬂTNmmﬂ%T%%M%@$Ai<mmwm
Maritime) it #5775 2 5] 75 BR3¢ Sounder JE A\ KTHIRER,  H Ar & b B A 51 H 48 A% ifa
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The SailBuoy in action
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214 https://www.bfar.da.gov.ph/
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215 https://www.nfwf.org/programs/fisheries-innovation-fund
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216 https://www.fisheries.noaa.gov/
27 https:/www.fisheries.noaa.gov/grant/saltonstall-kennedy-grant-program
218 https://www.fisheries.noaa.gov/national/bycatch/bycatch-reduction-engineering-program

219 https:/iwww.nfwf.org/

220 https:/iwww.nfwf.org/programs/fisheries-innovation-fund?active Tab=tab-3

22 https://www.efca.europa.eu/en

222 https://www.mpi.govt.nz/fishing-aquaculture/sustainable-fisheries/

223 https://www.mpi.govt.nz/fishing-aquaculture/commercial-fishing/fisheries-change-programme/
224 https://www.afma.gov.au/

225 https://ebusiness.afma.gov.au/

226 https://www.bfar.da.gov.ph/about_us.jsp?id=70

227 http://www.sernapesca.cl/english
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228 https://www.usaid.gov/

229 https://www.usaid.gov/asia-regional/fact-sheets/usaid-oceans-and-fisheries-partnership

230 https://www.jica.go.jp/english/our_work/thematic_issues/fisheries/index.html

231 https://www.usaid.gov/asia-regional/fact-sheets/usaid-oceans-and-fisheries-partnership

232 https://www.sea-indonesia.org/

233 https://www.usaid.gov/sites/default/files/documents/1861/Strategic-Approach-Indo-Pacific-

Vision_Feb2020.pdf
234 https://www.usaid.gov/npi

235 https://www.usaid.gov/SBAR
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PRSI AR 14) o (HE, BATFREATCIMREBAFRE, ENEEE NG
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236 https://www.norad.no/en/front/

237 https://www.norad.no/en/front/the-knowledge-bank/programmes-in-the-knowledge-bank/fish-for-development/
238 http://www.fao.org/3/a-i6039e.pdf

239 https://www.un.org/en/observances/biological-diversity-day/convention

240 https://www.ifc.org/wps/wem/connect/corp_ext_content/ifc_external_corporate_site/home
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T (BlueSOS) A KA £ A L.
WU AR AT B S S S, AL R IR . T R
RGNS IR
o EIB IR T G R EUE, JH  R EE V UR T R
PG . e U O A2 [E PR B B 1 IE SCATT, I LRI R 4R
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241 https://www.worldbank.org/en/topic/oceans-fisheries-and-coastal-economies#2

242 https://www.worldbank.org/en/programs/problue

243 https://projects.worldbank.org/en/projects-operations/project-detail/P155902

244 https://projects.worldbank.org/en/projects-operations/project-detail/P157801

25 https://www.adb.org/sites/default/files/am-content/484066/action-plan-flyer-20190430.pdf
246 https://www.eib.org/en/about/priorities/climate-action/index.htm

247 https://www.eib.org/attachments/thematic/eib_blue_sustainable_ocean_strategy_en.pdf

248 https://ec.europa.eu/maritimeaffairs/befp_en

249 https://ec.europa.eu/commission/presscorner/detail/en/IP_20_167
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N KRS JI R AR DL Fe A T e () B APkl Bln, BREE L 28 HHUSAS XI5
VAL (RFMO) JEHE T Insiig retr & A et v fR80k e o

WK B R 2 MR B K IR 2 WL o B R AN AL T iV 5 TR I X 48 (UN
Oceans) 22, I HEHE FRAH LIS MR SCH RPAEEH 21, X e 2] 2L [R] 47 517 7
RIGKE VAT S, JELFFIE AT XU BAEFT VU RIS 0l i)
BRI H fib 5 JC 9 O R, A RSy 5 H IR H R e SE G & B w] R 8k e H A

250 https://www.thegef.org/sites/default/files/council-meeting-documents/
16_EN_GEF_C_47_06_GEF-6_Non-Grant_Instrument_Pilot_and_Updated_Policy_for_Non-
Grant_Instruments_1.pdf

251 https://www.thegef.org/news/innovative-finance-project-sustainable-fisheries-launched-leading-investors
252 http:/;www.unoceans.org/

253 http://www.fao.org/home/en

254 http://www.unesco.org/
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255 https://www.un.org/sc/ctc/page/2/

256 https://www.goosocean.org/

257 https://www.oecd-ilibrary.org/agriculture-and-food/the-oecd-handbook-for-fisheries-
managers_9789264191150-en

258 https://www.oecd-ilibrary.org/agriculture-and-food/oecd-review-of-fisheries-policies-and-summary-statistics-
2017 rev_fish_stat en-2017-en

259 https://www.thegef.org/

260 https://www.thegef.org/topics/international-waters

261 https://www.thegef.org/project/global-sustainable-supply-chains-marine-commodities

262 https://fundingtheocean.org/funding-map/
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263 http://futureoffish.org/sites/default/files/docs/resources/OSMI-traceability-collab-one-pager_1.pdf

264 https://fishwise.org/
265 http://futureoffish.org/

266 https://www.ift.org/gftc.aspx
267 http://futureoffish.org/resources/grids/seafood-industry-traceability-toolKkit
268 https://www.packard.org/wp-content/uploads/2017/02/Global-seafood-Markets-Strategy-2017-2022-

EXTERNAL.pdf

269 https://www.waltonfamilyfoundation.org/our-work/environment/oceans
270 https://www.waltonfamilyfoundation.org/about-us/newsroom/walton-family-foundation-outlines-seafood-

markets-strategy

271 https:/iwww.waltonfamilyfoundation.org/strategy2025#environment
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272 https://oakfnd.org/

273 https://www.bloomberg.org/

274 https://www.bloomberg.org/program/environment/vibrant-oceans/#overview
275 https://www.bloomberg.org/press/data-on-global-fishing-activity-and-ocean-ecosystems-now-available-on-
bloomberg-terminal/

276 https://www.oceans5.org/

277 https://www.linkedin.com/company/kemitraanpartnership/

278 https://www.stimson.org/

279 https://www.waittfoundation.org/

280 https://www.waittfoundation.org/roc-grants

281 https://oceankind.org/
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FHR B WINE . FETT XL H MR, TNC W7E L8 £ sy 138 7 7 il
BARY

* TNCIL ! Techstars?® & {FEi2 & Techstars AJ RFEE A R INE AT H 22, LR Z A
A SRR IRMAI R A =], IR I0 H K83 A5 Bext360%° A1 Gybe?<s
ORI AE .

283 https://www.edf.org/

284 https://www.edf.org/oceans/smart-boats
285 https://www.edfeurope.org/swedish-fisheries
286 https://www.fisheries.noaa.gov/feature-story/developing-machine-vision-collect-more-timely-fisheries-data

287 https://oceana.org/

288 https://oceana.org/feedtheworld

289 https://oceana.org/our-campaigns/seafood_fraud/campaign

290 https://solutionsforseafood.org/collaborators/the-nature-conservancy/
291 https://www.techstars.com/

292 https://www.techstars.com/ il #&/sustainability
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295 https:/iwww.worldwildlife.org/

296 https://wwf.panda.org/discover/our_focus/oceans_practice/smart_fishing/

297 https://opensc.org/

298 https://www.conservation.org/

299 https://www.conservation.org/projects/conservation-international-ventures-llc

300 https://sntech.co.uk/

301 https://www.worldfishcenter.org/
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4 https://althelia.com/wp-content/uploads/2020/08/SOF-Impact-Report-2020.pdf
5 https://www.ecobusiness.fund/en/

5 https://www.conservation.org/about/center-for-oceans
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308 https://tsffoundation.org/

309 https://www.schmidtmarine.org/

310 https://conservationxlabs.com/dna-barcode-scanner

811 https://katapultocean.com/

312 https://www.innomar.no/

313 https://www.innomar.no/

314 https://ec.europa.eu/commission/presscorner/detail/en/IP_20_ 167
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316 https://katapultocean.com/
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320 https://southislandprosperity.ca/ocean-hub/
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323 https://organicocean.com/
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325 http:/;www.oceansxlabs.org/
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