w7 varv il RET—F OB KA

2.1 T—HXENT
211 BEEIHOZHOBH
(1) FaE
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T Z 7T LI T2 ENTELD, HEERPODOTHOFEIRBICHIERT L2 L
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ST DT =215, Python TZADOE 7 vz RD D a— RIIREA Y = 70 A M &
S X 7=\ (BeachLitterCounter, https://www.env.go.jp/water/post_76.html),
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A

ZHDTEIR o—>7 - O, BIESLHEIIME L3502

BRESAT W F RS ONA, K%

R

*1  Andriolo et al. 2020b
*2 Escobar-Sanchez et al. 2021
*3 Taddia et al. 2021
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Fim. THBHOESD, MOER (AT AT FLF—% GERA (NIR) REHAL
FEAEFEEL (NDVI) ) ZIEH L TV ARG H 5, NDVI XA T2 A &A% KR4 %
7=l % (Taddia et al. 2021) , ZFDIEH, FENC L HHEGE A7 U —= 7 TI3HkHE
REMBLNTRPSTZZHDNH (8, F#M, B) &, GIS EXAM AT T U AL
T, WEOBMEAIC LY BT 28 E6 bR STV 5 (Andriolo et al. 2020)
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CHFALENEZR->TELT, BERAPAHTHLL5EITHE L TS,
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AA=—TBTALT—vaO—HEThobe~vrT 4y 78T A T—2aid, Y
TN TIHERETE D720, AV VHESNT Fu—roZ2igEig s Hn5s 2 &
T, TOHBERBEHET D ENTE D, ZOHEX, THPEREL, HexDZHD
PRI NNEE G AICE LTS, AU A A=Y AT —vaO—FThHHA A
BRI AT —va ik, MERHO XS I ZAO@ A v o b THrZ e, B
VT AT T AT = a DX TN LTI B LS & A HEE
THZ LD GNAEETH D,

Mk v~r T4 v 7B T AT =V aronThicBnTh, TE, T4 —77
— = NI WG IRT R AW TW D (B 2 1E, Kako et al. 2024; Hidaka et al.
2022; Martin et al. 2021) , 7« — 7T —= 7 EF/LOBIIIEL. T, SIEREZ
GPU ##im v ¥ a—¥%, ETNVOFREICHMERFLZEHT X O (7 /)7 —v 3 /ﬁé%)
DLE L2, FRICEETT — X BRI KR EOE R L EERMZ2ETO1EETH D, Bz
3500 et~ T 4w BT AT —2 3 U HDTFT —4 1~ b Beach Litter Dataset @{’EEE
Wik, EEB IS ATEEL TR 2202 A2 E LIS H 5 (Sugiyama et al. 2022)

Beach Litter Dataset OfthiZ &, i EH#RE LIz OB S 7T AF v 7 Zhafh Lt
Beach Plastic Litter Dataset (Hidaka et al. 2023) <PVi/FiEA ZAxflitl L TS HERE =—
4872 L 28 17 TV —IZ43FH L 7= TACO Dataset (Proenga and Simdes 2020) 73/ABA éhfb \
5, bFELOT— &t/biﬁtfﬁ SINTEENOERSNTWHER, VE— VY
VIEC Lo THELNZEBICHEAFRE TH S, (EXEEEETDHE, BT —ZI1C
ﬁ:ﬂ%%ﬁ@ﬁ%?—ﬁ%%ﬁ?é EMBLERNTH D, L#L\:ﬂgm?—§?y

ME, MRS Z AR D R S T HugeoE = B E OARFBIZ K - TS T A0 % W]

RERHD, FFEDZ A 7T bﬁﬁﬁz§A7*§ﬁ/F%Tka%é

B IRETET NDT a7 T Y —Z2a— RiE, FlIZIELL IO L D REENS>A—TF Y
—ATARSNTWD L DOBFIHTE 5,

#2212 BEBEFETNLD YV —RXa— ROH

Fi= L URL
Wy iRk H Torchvision https://github.com/pytorch/vision
HRNet https://github.com/HRNet/HRNet-Object-Detection
YOLOV5 https://github.com/ultralytics/yolov5
A A= Segmentation | https://github.com/qubvel/segmentation_models.pytorch
/A7 —< | Models
g HRNet https://github.com/HRNet/HRNet-Semantic-Segmentation

TELERFFERA %S (JAMSTEC) Tld, Hidaka et al (2022) CTRHE SN /-k~rT 4 v 7
T A T =g BT H N '7:1:7“7’7°J r—a raBF L7z (BeachLISA :
https://beach-ai.jamstec.go.jp/) . FRNZFE INIZET NV EHANWDL D, FEHT—20FT
NDA—FT 4V ITRFENARETHY, VT 77 UF ETRIT v 7 & Ne vy 7H{ETCH
B EFRHFIATTIZT CHBF O ZHERHTEX 270, T4 —7F7—=2 7T VOHEFMM
T CTHEBIMITNAIRETH D, ZOLHIRT 7V r—a ik, BHRICE 2 EE#E
Br (Bfg 0 ZH % FAEE TR H1E3E) 12l fEEa X N & KIBICHIF T X 5 7lEE
MD3d 5,

VE—REU VU ITHERICEVELNTZE®BRN LT 1 —7"?—:‘/7‘:‘&?‘/1/753‘1‘%&(“%
2 RIS DR 1T Efﬁﬂﬁﬂja‘é Al s Gl 1, 2, 3281 . 7=,
ILOFEBAERT 5% T YB{ZEFFL 5] 21X Hidaka et al (2022) Tﬁaﬁ%ﬁéﬂtﬂzv
/74 IR T AT =7 /:ET/I/“C@\ Ne— T L7 &0 GSD 35 1 cm @
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Gl 1 28)  MHEEEICRRZR S, THPHEAELR > TRARWEEIE, VE— kY
U THEMNTIHERET D EERETH D,

212 ZTHOEERAL

(1) Fr— Ik 2VEEE ZHEED OE R
B FFEAT D5 R DU FEERAE ZHDOEBC M A RO H 2 ENFRETH D05, AV VAl
ESncmEg (LLF, Ay En)) ZHNnDZ8I2Ek-> T, SHICmREEED
HOEEMEIM?], mfE, KEEHEETH N TE D, ANVVYHEEITHIICIE, BZ Va3
> | OFFEREA I FEHE L 722 E A (Ground Control Points, GCP) <° RTK k&4 v T
TLOMEND D,
Fv Y i 1ELE Pix4Dmapper  (https://iwww.pix4d.com/jp/product/pix4dmapper-photogrammetry-
software/ ) <> Agisoft Metashape ( https://oakcorp.net/agisoft/ ) . OpenDroneMap
(https://www.opendronemap.org/) 72 DY 7 v =T ZHWTITH ZENTED, 77 K
0 — RSN T 2 AE T T v P74+ —A Y 7 U =7 Terra Mapper (https://map-
per.terra-drone.net/) XAV Y HHIEICIN 2, WA Z A OEMEHEE 2179 2 LN TE 5,
VEe— My 7HiiTE ALK 2EFIER, FENCL2HE LD bEEOREIT%
HOMN, KVIRFEHHE I AN—L, FEREENRT DI ENARETH D,
B DR L WENDFEA ORI, EEbEToRNE 7 —MICELDHD L
UToLBYTHD, 7a—MOEROERITT — X2, BRITHIEhbT —% %
#7
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(2) EED AT K DUpFIES ZHBHg b DOERIL
[BEN A TIZKVIMFES ZHERE LIZT — 205 BHEIEHTIZ LD ZHOED D
BN BRGELND, BEEDATIC i@@}”i%%w)ﬂE@?’/?/l/C e Lot
HID ZHIFERE <, ®i‘ﬁbi/J\é<Eo“CkD B BABITHENREL TS, Th
ZAIEL, THORZ LV IERICRT 2O, RO e E B bR Lo
ERAL S} ’Z{Tﬁ'&é’ﬁoh?& E°7"Z/V@WB%EZEEE%XKJEH‘?&@Z@E) LG,
TR D - OIITHEZITV, BB O Tig, LigE COMBEE I AT T o 7V Eg
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W 2HERHY, JESCH AT T 2 7 VOFHNENLE R HAABRICIE, BT O MM
PRSCHNT, BT D,

FRERBR ) DI, HEmEORERIIEE) & | FHEEM AT > TV RV E 7 B A HORER
FIEBOMBEBRENAEE ThH o722 &0nh (p<0.01, BlH 2 2H) | HELABREIT> TV
RWHEEINSHB LI ZHDOE 7 B BN LB XED ZHOEORRIIE{LEHET S
ZENAREARBRE b D EEZOND, L, g OFHIM & BT I A DL EH R
HE, THOREET AN FIBRIC R B R WATREEN B D RICEENVETH D,

B, EBRNLOZHOKRME BHERE TITo 72858, AT L X020 LKL
P RBBRIHENDZER"H D, LR, BRIIT—X O, T—X20 7 B
OBENTEHZHHTH LT, TOXIRANEOREBL I TELLE261D Bk
2/

7 o P, !
: 3 : o W Spesetee
X214 BEELIATZCIVEREEZBRE LZER () LHELHBLZES ()

() EEEH A ZIZX DN Z HEE D5 O E ‘AL

BE T AT T 2D et Uiz 2 mig L, £ OK BRI OV T g7
WraitTo> 2 LT, FEBIZB TS ZHOEKSCZADED L7 A BERGTX 5, ©
TENENLIEZAOEBERET D2 ENAEEEN, 1 7 B Y0 OEBEOE S,
T A B KEE TOEETH DD KNAS &> TELT D728, FRNIIAN &K
mED 1 EZ7ELVOESEOBFBAEZTEL B LERH S, BRORETER, &
7vavl, 132 (2) 251,

Fo. EHFAEICB W TERNICZAOmME E BEEOBREZE L TR 2 & T, HmE
ENTIC LV ON S E ERICEBR TS N TE D, BAEEY-Y OERITITHD
FEFRIC K W B7p B -0, W E ZEIZEHIETT S,

EEAEATIC X D S D7z ZAOEEEC, ZAORB» LA L-EREE, REE O
KON E ORI TR 5 2 & T, ZHAOHEMIEFMY - D TE (77 v 7 R) 2E
HTx2%,

BB OIRE N ORI T ZAOME, EE{bETomNE 7o —KIZEE DD ELLTO
LBV THD, 7un—NOEROERIZT — XN %2, ERIH 1S5 T — 2 &=KT,
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215 BEEHATICLHREBEN LT T ZHERILE TOEET o —
[H{% 8 . Automated River Plastic Monitoring Using Deep Learning and Cameras (2020)
Colin van Lieshout, Kees van Oeveren, Tim van Emmerik, Eric Postma
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019EA000960
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22 T—HX DK
221 T—HF OABRIZBIT B EAL

Ne—rOF =2 ORAIZET 27 7 — MlREOHRIZR 221D LBV THLH, Th
W2kne, BIFEHESNTWAHEMIT, ZA0EE GEREHEAL) | ZhowkBEmis, Mk
BEThol (K2212M1) . ZHOMEEEKITZAOME L RETMENORD D Z &N
TE 5, WBHEBEIIA A=V AT —Y 3 X0 ELNE CHOWBETRECER T
BHLIEMEOE 7 vV EBZDZ EICEVRDDENTE D, Fi2. ZHOERELE
AERBRIC IV HEETE 2 2 EAMR SN BR 12 |

[ E D AT EER U BREES ZARBEICBW T, Bgh o ZHho v 7 28k O
BHEENBEEOFETHW SN (Kakoetal. 2010) . F£7-. EiFRBRIZBWTIL, FEk
HIC KV RES A0 7 B8, H, BEZ, BEBEIC XV ilRES ZADOE s
AR, EEEEEHN L G228 |

[EE A AT 2GR LTI T ZAREOBREDFEFICBNTIL, I AOEESCWE
ENREEH N HRO BN TS (Kataoka et al. 2020, Lieshout et al. 2020) . S 52, Z#
5 % B i PH OWE L OBl O HR I TR 25 2 & T, OB EMEZ BAL L L 24
D777 A (M@ mmin]  [m¥m/min] ) ZRkHDHZ ENTES (Kataoka et al. 2020)
T, BONP LD TAOREBE I LOEEAZBMTEHMIT L LT, ERETT VT A

(g/m/min ) IZOWTHHEET H Z ENAIRETH 5 (Kataoka et al. 2020, 51 3)

3WICIFHRZE EHEICSEDLIZENTELIDIE R —r DR THY, T AF v 7 ZHhON
H7 o —Z24ER 57-0100%, Bax REmnhbEbnERE) v 7 SE52007 7
—F L LTL, ZHOWERME ZHAOEBEE GEALEES 720 . & D W HEALRER Y
720 (777 R) ) OHBAEZEIRTSHZ EnE2 5% (Deidunetal. 2018)

Fo. SHROFENEBIZEIVIEDOHENMGRINARRICR D Z L 2B ET D &, Mk 72
FHRNTNARE L 2D X O ANV EBO X ) AT — X 2 RE L TV ZEHLEETH D,

WA b
T RMOBLREN D, EBEE R OCPERBEO BN 2 #HET 5, £, 2T —
2 HALOERIL L L TIEFERH D,
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11 | ZHOMEER, ZHOMEEE -
2 | Cholk CholkEE. ChoREER -
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222 ABRTAHRT—FORE

FEORRE L TARSINDERIZIT, THOE, THOWALL, ZHOED M,
THOMEOSMK GE 12K | DSM (BEREET V) RENGEND (& 222) ,
IO DEROBEEMICOWTEI—RICEL DT 5D TlEe <. BRIDE U TEH A #
UNCEMEAL T 5 2 ENEETHD (R223H)

T =X DAY T o TE, il & OF — & o — D A& 12 L HBRD Lod X
LOBENG, HEBREAZRETIT D2 E0N®2EE LV, Gongalves et al. (2022) D #H41 Ci,
70y P~y 72 AW T ITHOEBEES ZHOPEEEIHE LS TnD (K2225
) o 70y Ry 7OREICETZ->TIE, V=7 GIS#—E A (i : INSPIRE (https://in
spire-geoportal.ec.europa.eu/) . Coastal Marine Litter Observatory (CMLO, https://cmlo.aegean.g
) ) NERMTHD, 7o — VR BE2T 27D HALZH—T 5 &0 ) BLE T,
ZOLR D BREBIRT N TEDL LI, T—FE2LFTDHVAT LEMET H T ENEET
boEEbinsd, 77Uy R A XIZO0TIEL, 5x5m, 10 x 10 m EDFE X 725 A XH3fifgad
SITVDEN, MEROZEFEIZL Y HEAEETH LR IX, EDOL D7t A XA RIRLTH
RIEIZ VWb EEZ BN,

MR DEED A TMEICBN TR, MEHICRIIMOT7T =2 25125 2 7%
W2 NS, RERIIEEIOT — X 2 AEKT D551 H 5, Kako et al. (2010)D0FfH|Tix, =
HOWFFHFEDORFRINEH DRI NTVWD (K 2232M) £z, BHEOFTTIZHNHD
LETENBORRINEBZFHERE LTRTHELH L GIR22H) |

FINCRIT DEED A TZRHEIZBWTEL, ZHAOMEEC, EE - #EmE - EEICLD
ZHOT7 7y A ({Emmin) . (m¥m/min) . (g/m/min) ) ZFERE LR LIZEHG)
3% % (Kataoka et al. 2020, Lieshout et al. 2020, B¥s 3) , & 512, IR EZ HIC, FHAK
GO INZI1T DM O T A4 FEEE F I L TR LI, HUIBATE X 55 70 &R I8 70
WARNPODOZHOWR FTEEZEH L ORLIZFH O AET S GREE W NE~0 77
AT v 7 THIRANFERER A~ =27 /b, 2024) , FERITE FEBO R HOFIEEFIZOWTE,
B 3 2 M,

T—=Z ORI Y > TE, T2 HRICET 21FHR (ZHORE FIRES) 24T
25T ENHELEIND,

F#222 TUh— MATERERICRBITARESROARTE

HHIRS [HAEREEL L TART A IER

1 THOEBIEE (E/m?)
THOEICE LTI, EEEHEERTERELL,

) THEONA Y AL TIE, 5x5m D7 Y v REfFWn, 12O~ RI2BITS
HAR (F-3EE) 2Lz, LML, ZOFETIHSETT AN - #HITH
D, LVIAMICERINDIRETHD,

3 TR O E (EALmFE X 10 x 10 m)

4

5 THOEEEE (g/100 m?)

6 THOEBIEE (E/m?)

7 THDOE, THOMKEIS, THAEBEOSA~Yy T, THAOREBEI LD~ v
~°. DSM
THOEIZOWTIE, . REESIEAO Z A2 (B WITEEOESEE

8 B L CTEE/m b alge) WS, SfAKIC oW TR, #illkE 27U v R T/AESARIE
FAHEI L, ZO/NEBTRON I H OB EHET D, 0%, ZOED
FEXMNCODAR T — NV E2EO YT, THAOBREOHKY 2 TET D, KEHH
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K%, AOMRSES CEELZRTALT D, THAOFEBESCEM O EZ 1 DIZRE
THZELARERDO T, THAOEBESCEMICKDEE S OENEHETILT D Z
EMBTE D,
9 TR DOIRFE & e A
INLOWMERBIL, FEOFEHIAEEL, t— b~y 72 HOTERBERT
LLTHREBICREHINTWS, ZHOMME LML, T /&) 7 oOFEM
10 A (BT H T Y T EAMER) DEEREN D, T OFRERMEIZ. EU OHLHIS
Ial T AT A OICMATH LD, ETIThbvs, 774 MI. &
DIEWTZ Y 7 288 U, WS AAEROER. &, BEICHET MR E2EET 5
DI EIND,
11 THDOE, THBEOHAAY T
12 THEO A~y THOBBEI L O~y T
13 =g O ZHOEEEE (#/m?)
14 T O RES
15 THORE S, THRORET L D4~ v 7, DSM
16 THOE, THOMEES, ZHAOEEI LN~ v 7, DSM
# 223 FAEEEROIERAG
HEREROIEH 15 07E  (Deidun et al. 2018)
i Z & D ZHOEE Bz X, BEORGEOMEHEZHIRT DL, 77 A
T 7 ZHDOENEIZ 57 2 BOR O R EEHE TS
Z B DZE AR SR 7B RIEE S LB 2R G ET O REE TS
ARESCEEOHEEE THAEER O RES D IZIER
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Litter detection ~—  Grid generation — Grid maps production
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K222 Z7Vvy ey It&ESL Fu— itk 3 ZHFRERROH
(@A /v Vg E ORI ST D, ATHE, BAER, EMOEVWERTIENTED ;
() 77U > K (FITEE5x5m) OAEKIZEY, E~ANTHLEO I T I —% 7 FT
x5, HlziX, THOZEOMM~Y Y ()., TTAT v I DL BREHESHEM O~ v T
(d)., THOREZ ZOHHMHRLZHDEDHEBOHAR(E)REND, ZhbDT—Fty b
ERCc&E 5, (ZOMDOMNFNCIE T HEICEET 55 ROBRIZOWTIE, ZORRFEOY =
T RSB E=V)  (Gongalves et al. 2022 X 0 FIER. i)
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n ALY

0 . oy U MR . |
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X223 BEENATIZLDBRESEZHORRIIEEFRERREDOHI
KEVEFICBW T, fERN O ETES 2508 5 5 HfEORFRY, 5 2EA 30%LL Lo b
D, FHFROBERIZOWTILE L2, KBMEIZERMAN, (Kakoetal. 2010 X v #
FRLNT)

Bt J 3 2-2-5



51 FASCHR

Andriolo, U., Gongalves, G., Bessa, F., Sobral, P. (2020a). Mapping marine litter on coastal dunes
with unmanned aerial systems: a showcase on the Atlantic Coast. Sci. Total Envi-ron. 736.

Andriolo, U., Gongalves, G., Sobral, P., Font an-Bouzas, ‘A., Bessa, F. (2020b). Beach-dune morpho-
dynamics and marine macro-litter abundance: an integrated approach with Unmanned Aerial System.
Sci. Total Environ. 749, 141474,

Andriolo, U., Gongalves, G., Sobral, P., Bessa, F. (2021). Spatial and size distribution of macro-litter
on coastal dunes from drone images : a case study on the Atlantic coast. Mar. Pollut. Bull. 169, 112490.

Andriolo, U., Topouzelis, K., Tim H.M. van Emmerik, Papakonstantinou, A., Jodo Gama Monteiro,
Isobe, A., Hidaka, M., Kako S, Kataoka, T., Gongalves, G. (2023). Drones for litter monitoring on
coasts and rivers: suitable flight altitude and image resolution. Mar. Pollut. Bull. 195, 115521.

Bao, Z., Sha, J., Li, X., Hanchiso, T., Shifaw, E. (2018). Monitoring of beach litter by au-tomatic
interpretation of unmanned aerial vehicle images using the segmentation thresh-old method. Mar. Pol-
lut. Bull. 137, 388-398.

Burgess, H.K., Herring C.E., Lippiatt S., Lowe S., & Uhrin A.V. (2021). NOAA Marine Debris Mo-
nitoring and Assessment Project Shoreline Survey Guide. NOAA Technical Memorandum NOSOR&R
56. 20 pp.

Cheshire, A. C., Adler, E., Barbiere, J., Cohen, Y., Evans, S., Jarayabhand, S., Jeftic, L., Jung, R.T.,
Kinsey, S., Kusui, E.T., Lavine, I., Manyara, P., Oosterbaan, L., Pereira, M.A., Sheavly, S., Tkalin,
A., Varadarajan, S., Wenneker, B., Westphalen, G. (2009). UNEP/IOC Guidelines on Survey and
Monitoring of Marine Litter. UNEP Regional Seas Reports and Studies 186 (IOC Technical Series
No. 83): 120.

Deidun, A., Gauci, A., Lagorio, S., Galgani, F. (2018). Optimising beached litter monitor-ing proto-
cols through aerial imagery. Mar. Pollut. Bull. 131, 212-217.

Escobar-S anchez, G., Haseler, M., Oppelt, N., Schernewski, G. (2021). Efficiency of aerial drones
for macrolitter monitoring on baltic sea beaches. Front. Environ. Sci. 8, 1-18.

European Commission (2013). MSDF Guidance on Monitoring Marine Litter. JRC Scien-tific and
Policy Reports.

Fallati, L., Polidori, A., Salvatore, C., Saponari, L., Savini, A., Galli, P. (2019). Anthropo-genic Ma-
rine Debris assessment with Unmanned Aerial Vehicle imagery and deep learn-ing: a case study along
the beaches of the Republic of Maldives. Sci. Total Environ. 693, 133581.

GESAMP (2019) Guidelines for the Monitoring and Assessment of Plastic Litter in the Ocean. (P.J.
Kershaw, A. Turra and F. Galgani, eds). (IMO/FAO/UNESCO
I0C/UNIDO/WMO/IAEA/UN/UNEP/UNDP/ISA Joint Group of Experts on the Scientific Aspects
of Marine Environmental Protection). GESAMP Rep. Stud. No. 99.

Gongalves, G., Andriolo, U., Gongalves, L.M.S., Sobral, P., Bessa, F. (2022). Beach litter survey by
drones: mini-review and discussion of a potential standardization. Environ. Pollut. 315, 120370.

Gongalves, G., Andriolo, U., Pinto, L., Bessa, F. (2020). Mapping marine litter using UAS on a beach-
dune system: a multidisciplinary approach. Sci. Total Environ. 706.



Hengstmann, E., Fischer, E.K. (2020). Anthropogenic litter in freshwater environments — study on
lake beaches evaluating marine guidelines and aerial imaging. Environ. Res. 189.

Hidaka, M., Matsuoka, D., Sugiyama, D., Murakami, K., Kako, S. (2022). Pixel-level im-age classi-
fication for detecting beach litter using a deep learning approach. Mar. Pollut. Bull. 175, 113371.

Hidaka, M., Murakami, K., Koshidawa, K., Kawahara, S., Sugiyama, D., Kako, S., Mat-suoka, D.
(2023). BePLi Dataset v1: Beach Plastic Litter Dataset version 1 for instance segmentation of beach
plastic litter. Data Brief. 48, 109176.

International Association of Geodesy (IAG), Commission 4: Positioning & Applications, Sub-Com-
mission 4.5: Next Generation RTK, Working Group 4.5.1: Network RTK (2003-2007)
https://www.wasoft.de/e/iagwg451/intro/introduction.html (28 2024-6-30)

— MR AN B AR AL v 2 — (2020). R 31 FEEEHEE Z AAHITR O 72 6O OB H IR IR
SEHLPE LT 5 RAENH RS T TV T WS BRI

HEFERFZE BR2EHERE (JAMSTEC), BeachLISA : https://beach-ai.jamstec.go.jp/ (ZH 2025-3-4)

Kako, S., Isobe, A., Magome, S. (2010). Sequential monitoring of beach litter using webcams.
Sequential monitoring of beach litter using webcams. Marine Pollution Bulletin, 60(5), 775-779.

Kako S., Kataoka, T., Matsuoka, D., Takahashi, Y., Hidaka, M., Aliani S., Andriolo, U., Dierssen, H.,
van Emmerik, T., Gongalves, G., Martinez-Vicente, V., Mishra, P., Monteiro, JG., Streett, D., Kons-
tantinos, T., Isobe, A. (2025). Advances in plastic litter diagnostics using remote sensing and image
processing. (draft as of 2025)

Kako, S., Morita, S., Taneda, T. (2020). Estimation of plastic marine debris volumes on beaches using
unmanned aerial vehicles and image processing based on deep learning. Marine Pollution Bulletin,
155, 111127.

Kataoka, T., Hinata, H., Kako, S. (2012). A new technique for detecting colored macro plastic debris
on beaches using webcam images and CIELUV, Marine Pollution Bulletin, 64(9), 1829-1836.

Kataoka, T., & Nihei, Y. (2020). Quantification of floating riverine macro-debris transport using an
image processing approach. Scientific reports, 10(1), 2198.

EIRS 3k Ut (2021). BT 24EE 7T AF » 7 Z B OWFE~ DI H E R 45 35 W
EREA.

Martin, C., Parkes, S., Zhang, Q., Zhang, X., McCabe, M.F., Duarte, C.M. (2018). Use of unmanned
aerial vehicles for efficient beach litter monitoring. Mar. Pollut. Bull. 131, 662-673.

Martin, C., Zhang, Q., Zhai, D., Zhang, X., Duarte, C.M. (2021). Enabling a large-scale as-sessment
of litter along Saudi Arabian red sea shores by combining drones and machine learning. Environ.
Pollut. 277, 116730.

Merlino, S., Paterni, M., Berton, A., Massetti, L. (2020). Unmanned aerial vehicles for de-bris survey
in coastal areas: long-term monitoring programme to study spatial and tem-poral accumulation of the
dynamics of beached marine litter. Rem. Sens. 12, 1260.

P E S L, R ZREE, VA FER, I Rk, H Al L. (2016) A b)) B R Ak Kk
ORI TR DR & 0 = A BT O



BRETAE (2023). #15 AILFRET G SRR ET A T4 > (FR 546 A % 3 i)

OSPAR Commission (2010). Guideline for Monitoring Marine Litter on the Beachs in the OSPAR
Maritime Area. Edition 1.0.

KRBT, RKEBIZHAT 27T AF v 7 ZHEOHEFHRE K120 T https://www-pref-osaka-
Ig-jp-e.athp.transer.com/0120070/kankyohozen/osaka-wan/gomisuikei.html (& 2025-3-4)

Papakonstantinou, A., Batsaris, M., Spondylidis, S., Topouzelis, K. (2021). A Citizen Sci-ence Un-
manned Aerial System Data Acquisition Protocol and Deep Learning Techniques for the Automatic
Detection and Mapping of Marine Litter Concentrations in the Coastal Zone. Drones, 5(1):6.

Proenca, P.F., Simdes, p. (2020). TACO: Trash annotations in context for litter detection. Arxiv.

Sugiyama, D., Hidaka, M., Matsuoka, D., Murakami, K., Kako, S. (2022). The Beach Litter dataset
for image segmentation of beach litter. Data Brief. 42, 108072.

Taddia, Y., Corbau, C., Buoninsegni, J., Simeoni, U., Pellegrinelli, A. (2021). UAV Approach for
Detecting Plastic Marine Debris on the Beach : A Case Study in the Po Riv-er Delta (Italy) 1-18.
Drones , 5(4), 140.

Takaya, K., Shibata, A., Mizuno, Y., Ise, T. (2022). Unmanned aerial vehicles and deep learning for
assessment of anthropogenic marine debris on beaches on an island in a semi-enclosed sea in Japan.
Environ. Res. Commun. 4, 015003.

van Emmerik, T. H. M., Janssen, T. W., Jia, T., Bui, T.-K. L., Taormina, R., Nguyen, H.-Q., Schreyers,
L. J. (2024) Water hyacinths as riverine plastic pollution carriers, EGUsphere [preprint]

van Lieshout, C., van Oeveren, K., van Emmerik, T., & Postma, E. (2020). Automated river plastic
monitoring using deep learning and cameras. Earth and space science, 7(8), e2019EA000960.

Wada K (2016) labelme: Image Polygonal Annotation with Python
Yoshida, T., Fujiyama, T., Kataoka, T., Ogata, R., Nihei, Y. (2021). Comparison of anthropogenic

debris flux in various floods with continuous monitoring of IP camera and image analysis. Journal of
Japan Society of Civil Engineers. Ser. B1, Hydraulic engineering, 77(2), 1_1003-1_1008



