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DRONE-BASED IMAGE ACQUISITION
+

COMPUTER BASED IMAGE ANALYSIS
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cWHAT IS MARINE LITTER?

Man made solid waste that, for any cause, are abandoned in marine or
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coastal environment
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SOURCE: PNUMA
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LITTERDRONE ORIGIN

Marine litter
characterization as a key
factor to eradicate them

Official monitoring
program for marine litter
on beaches (MAPAMA)

Standardization and
automation of marine litter
characterization

ﬁtter Drone

SOURCE: Surfrider Esparia




FUNDED BY EU (BLU-LABS PROGRAM)

» EASME/EMFF/2016/1.2.1.4

Blue Labs

Innovative Solutions for Maritime Challenges

» Supported by:

> With Collaboration of:

> Partners:

c UniversidagaVigo
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UAV’'S & CAMERAS

20-50 meters

ﬁmr Drone




UAV’'S & CAMERAS

10-15 meters

Multi
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REAL
FLIGHTS
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IMAGE ACQUISITION:
ORTHO-PHOTO

ﬁtter Drone

Flightline of Aerial Photography
Direction of Fligh fe—————————f-

Exposure station
#1 _ #2 #3

¥
altitude
above

ground
level. H

—’; 60% 0verlap—>|— o o

stereoscopic model

Iﬂf Coverage of photograp

—3 terrain recorded on three
successive photographs




IMAGE ACQUISITION: ltterDrone

ORTHO-PHOTO

Photomodeler: from photos to
Ortho-photo (geo-referenced,
exact)



TE S T Z O NE ltter Drone

» Flying on one of the
monitored beaches:

“playa de Rodas” (Galician—+. -~

Atlantic Islands Maritime- :}‘”f »
Terrestrial National Park) 5;35 |

> Detection of true marine
litter and comparison
with official data

» Flying on another (non

monitored) beach

PARQUENACIONAL WWO TERRESTRE
DAS ILLAS ATLANTICAS

With the collaboration of DEGALICIA

——



REAL FI_ I G HTS litter Drone

Flight transects

I Tramo 100 m.

Tramo 1000 m.

100 m.

Flight with individual
photo shots labelled
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IMAGE PROCESSING o

Objects detection with beta version:
sand characterization

IMAGE TYPE: RGB :
VISIBLE
CONVENTIONAL CAMERA



SAND
CHARACTERIZATION

RGB =mmm) Y (ChCr

Lab

\ SV - [CbCrHSab]

!

ﬁtter Drone

Normalization

Recognition:

- 1-NN with K-means prototypes, nearest
prototype: Pyy-

- Empirical threshold: U.

- Dist(pixel_actual,P,)<U ==> FONDO.

[0,1]

K-means with
calibration
examples




S A N D iitter Drone

CHARACTERIZATION (method I1)

se of differential components (R-G, R-B, G-B).

o

Use of normalized differential indexes: (c2-c1)/(c1+c2)



OBJECT DETECTION o

IMAGE TYPE: RGB

VISIBLE,
CONVENTIONAL CAMERA




GLOBAL REPORT

Cargar Imagen del Muestreo

litler Drone

== S = e = ===
i - === = e
Ajustar Color/lluminacién . .= e = —T =
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4 Informe preliminar = X
k
E

Crear Calibracion del Fondo

FAST & =
AUTOMATIC 2

Generar Informe

Revisar Informe

Encontrados:92 residuos.

Cargar Bandas (capas) Exira 3.44% de arena cubierta por @
residuos (0.99/28.90 m”2). <

’

Continuar



IMAGE SUPERPOSITION
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IMAGE SUPERPOSITION LitterDrone

methods

» Manual selection of (at least three control points) and
affine transformation.

» Use of geo-referentiation files: scale info + one control
point from image origins.

» Manual introduction of scale info + one control point
(for displacement).

Future Lines:

» Two control points =2 definition of two “control
vectors” = enough to deduce scale info and
displacement).



IMAGE SUPERPOSITION:
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OBJECT RECOGNITION

ﬁtter Drone

Automatic recognition of more common objects: lids, bottles, cans, sticks...
and also auxiliary objects (white targets)

Cargar Imagen del Muestreo

Crear Calibracion del Fondo

Cargar Bandas (capas) Extra

[ Realzado

Generar Informe

Revisar Informe

Salir

Ubicar en Mapa

Detalle del Objeto

[IMalla, cuadricula (cm): | 5

Cadigo: 78

Descr: ‘ Beverage Cans

Rechazar

Estandar:

OSPAR100

Sugerencia:

Aceptar

NO HAY SUGERENCIA
FALSO POSITIVO

P - Tapén

P - Botella plastico

O - Botella vidrio

m - PEG
H - Bastoncillo
OTRAS

Grabar Lista

Filtrar

Vista Normal/Avanzada

Objeto 61 de 92.

Area (cm*2): 61.360000.

Longitud (cm): 14.408604.

Ancho (cm): 5.586906.

(@ Todos
() Reconocidos
() No reconacidos

() Negativos

Exportar

61 Ira...

Otras Clases




OBJ ECT RECOG N I T I ON litterDrone
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OBJECT RECOGNITION

Decision tree is implemented computing discriminant functions.
For class i, at stage n, we take into account feature value x:

DI = DJ.d;(y

0, > X UX < Xppim
. — x — x
) =1 exp [ 1/, (et
Xdesv

Empirical equations inspired by Bayes rule and gaussian distribution.

Minimum, Maximum, Median & Deviation are computed from real
samples and manually revised.
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OBJ ECT RECOG N I T I ON litter Drone

Human correction of non recognized objects

4\ Untitled
Elegir clase:
Categoria: Objeto (item): E=
E——
PLASTICO ~ Bolsas (compra, comida, congelados ~ - i ]
Cargar Im: PAPEL/CARTON Botellas de bebida Ty e
| MADERA (trabajada) T=pasy Taponos e
METAL Bolsas, envoltorios, palos ... de chuc E -
. Pajitas, Cubiertos, Vasos, Tazas, Co —
Crearceal RESIDUOS HIGIENIC Envases de comida y cosméticos — P
RESIDUOS MEDICO: Cuerdas/Cordeles 4 =
Aceptar |
i | OTROS Cintas de embalaje (flejes, bridas ... =
Embalajes industriales, laminas de p e |
Espuma, esponja s
Cargar Bar
Sedales, Cebos y Tubos luminosos =
Objetos utilizados en acuicultura (Ta Cancelar
[JRealzado Cajas para pescado b i
Envases de aceite de motor, pegame s
Gent Envases de limpiadores e e
- ‘ Ubicar en Mapa ‘ 1 C_intas portalatas ] = e
: L = Bidones grandes (> 25 litros) Zica
2 & 24 Boyas y flotadores
Revi ‘ Detalle del Objeto ‘ Piezas de plastico/poliestireno 0-2,5 é__ =
Piezas de plastico/poliestirenc 2,5 cr
) Piezas de plastico/poliestirenc > 50 e
1 Obijeto 19 de 118. Otros objetos identificables
Area (cm*2): 1557.720000. £

Longitud (cm): 73.305953.
Ancho (cm): 37.499557.
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CONCLUS I ONS : litterDrone

» Interesting project ending at January 2019.

» Future Lines:
v’ Testing New Cameras.
v’ Improving Object Recognition.
v’ Jump to Market.

MEETING OF DRONE TECNONOLOGY, REMOTE
SENSING AND COMPUTER VISION,

MORE PROJECTS OF THIS KIND ARE EXPECTED IN
THE FUTURE



RECOMMENDATIONS

» Pay attention to drone technology & computer vision.

» Drone technology & hyperspectral sensors (or new hyperspectral sensors for
drones).

» Drone imaging over the sea (near to coastline and/or drones launched from ships).

» Projects trying to integrate drone and satellite images.
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THANK YOU'!

HOME PROJECT CONSORTIUM GALLERY DOCUMENTATION NEWS CONTACT LEGAL LANGUAGE: 52

litterDrone

LITTERDRONE PROJECT

The LitterDrone project seeks to develop innovative tools for the control and management of marine litter through
unmanned drones.

PROJECT CONTACT ‘

www.litterdrone.eu

litter Drone
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