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DRONE-BASED IMAGE ACQUISITION
-+
COMPUTER BASED IMAGE ANALYSIS
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{WHAT IS MARINE LITTER?

Man made solid waste that, for any cause, are abandoned in marine or
coastal environment

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

SOURCE: Surfrider Espafia



FUNDED BY EU (BLU-LABS PROGRAM) | literhe

» EASME/EMFF/2016/1.2.1.4

Blue Labs

Innovative Solutions for Maritime Challenges

> Supported by:

> With Collaboration of:

> Partners:

G UniversidagaVigo
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El poder de la colaboracion

1

PARQUENACIONAL MARE’]’IMO TERRESTRE
DAS ILLASATLANTICAS
DEGALICIA



s DRONES & FLIGHTS

itterDrone
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UAV'S & CAMERAS iterDroe

Multi-spectral

10-15 meters




REAL
FLIGHTS

limrbrone




IMAGE ACQUISITION:
ORTHO-PHOTO §

Flightline of Aerial Photography
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IMAGE ACQUISITION: .
ORTHO-PHOTO

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



T E ST Z O N E iterDrone

» Flying on one of the
monitored beaches:

“playa de Rodas” (GaI|C|an
Atlantic Islands Maritime-

Terrestrial National Park)
> Detection of true marine
litter and comparison
with official data
» Flying on another (non
monitored) beach
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REAL FLIGHTS | iterDroe

Flight transects

Tramo 100 m.

Tramo 1000 m.

100 m.

Flight with individual
photo shots labelled




b




IMAGE PROCESSING  iwm

Objects detection with beta version:
sand characterization

IMAGE TYPE: RGB

VISIBLE
CONVENTIONAL CAMERA




SAN D l iterDron |
CHARACTERIZATION

RGB =mmm) YChCr

\ HSV - [CbCrHSab]
Lab | l

Normalization
[0,1]

Recognition:
- 1-NN with K-means prototypes, nearest

prototype: Pyy-
- Empirical threshold: U.
- Dist(pixel_actual,P,, )<U ==> FONDO.

K-means with
calibration
examples
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CHARACTERIZATION (method iy

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

ltade  batsde P ]

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



OBJECT DETECTION iterDrone

IMAGE TYPE: RGB

VISIBLE,
CONVENTIONAL CAMERA
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IMAGE SU PERPOSITION iterDrone

“[Mossic_org] (imperada)-1.0 {Caler RGE, 2 copas) 5345302 - GIMP - o X
N

frchive Editer Seleccionsr Yists |megen Capa Colores Hersmietss Bitros Veptenss  Ayude

@ B ~|Mossic_org) (importada)-1.0(Color RGB, 2 capas) 594662982 - GIMP = O &
Acchive  Edder Seleccionar Vists Imegen Cepa Colores Hememientes Filros Ventanss Ayude

® o 1909 2909 [5G 19 599 e | S
LE -

V' Dezhscar: =

Capas K

V8] Oocionss g¢ hemamisms & Mode:  Nemma v
Amogeaio

Mads tamai

Bincel

@, : oo 2

4

2go-

TP B

1

amaho 03| &

H 3
o I
3 2
Orimea 1 3
Prows.e Opacty ¥4 2]
41 Opciones de dindmica 1 4
] Antear siesmes - ]
g -
Trcaco wiww 7
il <
[ s6ka mestricnzs | Pincel B ! g_
H |2 Hedrem 050 [# o
o sogt W ]
2 3 2mf| & ] CEee 538
100 54 §_ = "
2 [nmaemt{a o:o_[ : AP Novegacn [M] dicoaems @
- 07 —
4 |in;n | a:n;i o o1
o
1 | Drnsrics 1
7] Disisure Opacty ® 4
é. [/ Opciones de dinamca |
3 [ Astcar wmers -
- 9
[[] mazaco suave g’
7] ] 50k movimienta: ]
2 = 4
S' |Tx= xvz;\ 4
] B oot T
H -“-} 2
3 o
v L
ik >
=] L] e [pee || reas v imComp_vis if (32,5 MB) a

=] ] -] & [ 3045 |v] Mos aicMS,_vis.tif (666.0 M8} Q



IMAGE SUPERPOSITION: iwm
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

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

~

stakes .
Regular radius
( lids ) beach shovel | F—® S.E
ottles ‘

Small radius
S.E.




OBJECT RECOGNITION iterDroe |

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 = Xmed
exp [— 1/2( xdesm: )]

d;(x) =

Empirical equations inspired by Bayes rule and gaussian distribution.



OBJECT RECOGNITION | iterDrone

Human correction of non recognized objects
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CONCLUSIONS iterDrone

» Interesting project, ended 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
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LITTERDRONE PROJECT

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

PROJECT CONTACT

www.litterdrone.eu



