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for Marine Debris Visualization using
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TLDR: The
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best visualization
for marine debris

Joost van Dalen (WU), Yuki M. Asano (UTN), Marc RuBwurm (WU)

Marine litter,
sargassum, and algae
blooms are harmful to

Example: Durban Flood April 2018 cause massive litter outwash

Research question:

FDI
PCA

B6, B3, B11
PC1, PC2, PC3

B6, B8, B11
PC1, PC2, PC3

NDI
SSI
BC
SIC

B2, B3

B2, B3, B11
B3, B5, BSA
B1,2,8,11

B2, B3

B8A, B9, B11
B3, B8, BSA
B1,2,3,8,8A

Contact

Model & Sources

C | marine ecology. - e i How to automatically identify spectral
C_) Visualizing marine litter T indices where marine debris is most
4(6 is challe_:_gingldue to its \ \ 4 visible in the image?
compositiona clearer in false- ™
—> | heterogeneity in SR
1 | Sentinel-2 imagery.
O
Numerous spectral ]
> indices have been Approach:
proposed on a case-by-
case basis. Which index By using the Segment Anything Model
provides the best to evaluate the salient of features in a
i ) o ] ) N
visual informations visible (RGB) light Floating Debris Index (FDI) 3-channel visualization.
. ‘ . ©
P S S
—D Pobygon ﬂ:."'.- : Pomt prompt Intersection over | <
O annotations ol | selection t LT]IIiI'_"I:*I:IDL-_:I |
= I Segment | max(IolJ) -
Anything , _8
- Model e =
‘W F 3
v —— (SAM) - R
Viznahzation !
Z . S
zelection -
S
y, Predictions Y Visuahization V* g |
— s
.Pr-.l:ﬂ.tli --------------------------- 5 ----- ai ----- ]:IT ----- ..l':':lh ------------------------ a J “
. : ctral = 2 E »
mulhispectral image pe TAICL 3pacey Reference SAMSelect
The exhaustive spectral index search space derived from SAMSelect Usability: Average Runtime
identifies visualization methods that outperform existing literature-based
indices The average runtime for SAMSelect using both GPU and CPU
1) SIC achieves best performance of all visualizations due to efficient compression evaluated for an exhaustive search space across 12 Sentinel-2
of 4 (Accra) and 5 (Durban) spectral bands instead of three bands (e.g., BC). bands, including 220 BC combinations and 66 NDI combinations.
2) The consistent selection of NDIg; gg, Simple computation, and improved . . . .
visualization performance make it particularly interesting for marine debris. Indices Runtime [min] Runtime [sec/comb.]
N | | _ GPU CPU GPU CPU
S Summary of best scoring results from the search space, showcasing four main
© visualization methods: band composites (BC), normalized difference indices (NDI), BC 34.6 237.6 9.4 64.8
; spectral shape indices (SSI), and the spectral index composites (SIC). NDI 11.1 81.4 10.1 74.0
8 Viz V/ Accra Durban The publicly available tool (on Github) offers:
N/ Simple usage with two required inputs: a Sentinel-2 scene
Bands Bands and polygon annotations.
£ NDVI B8, B4 B8, B4 'tl)'hedoption to narrow the search space to specific spectral
ands.

Applicability to both marine and terrestrial topics.
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Debris Visualization using Segment Anything Model
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TLDR: Using SAM as a proxy for visual interpretation to find and validate spectral
indices, finding improved visualizations for marine debris
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The exhaustive spectral index search space derived from SAMSelect The average runtime for SAMSelect using both GPU and CPU
identifies visualization methods that outperform existing literature-based evaluated for an exhaustive search space across 12 Sentinel-2
indices bands, including 220 BC combinations and 66 NDI combinations.
1) SIC achieves best performance of all visualizations due to efficient compression
of 4 (Accra) and 5 (Durban) spectral bands instead of three bands (e.g., BC).

Indices Runtime [min] Runtime [sec/comb.]
CPU GPU CPU
BC 34.6 237.6 04 64.8

2) The consistent selection of NDIg; gg, sSimple computation, and improved GPU
visualization performance make it particularly interesting for marine debris.

g Summary of best scoring results from the search space, showcasing four main NDI 11.1 31.4 10.1 74.0
o visualization methods: band composites (BC), normalized difference indices (NDI),
; spectral shape indices (SSI), and the spectral index composites (SIC). The publicly available tool (on Github) offers:
C « Simple usage with two required inputs: a Sentinel-2 scene
O Viz VV/ Accra Durban and polygon annotations.
« The option to narrow the search space to specific spectral
4 Bands IoU | Bands IoU bands.
£ NDVI B8, B4 18.7 | B8, B4 06 Applicability to both marine and terrestrial topics.

FDI  B6.BS. BIl 277 | B6. BS. BIl 232
PCA  PCl. PC2. PC3 213 | PC1. PC2. PC3 113

NDI B2, B3 36.3 | B2, B3 39.5
SSI B2, B8, BIl1 41.7 | B8A, B9, Bll 15.1
BC B3, B5, B3A 36.7 | B3, B8, B8A 29.6
SIC B1,2,8,11 45.8 | B1,2,3,8,8A 42.0
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Marine litter,
sargassum, and algae
blooms are harmful to
marine ecology.

Visualizing marine litter
is challenging due to its
compositional
heterogeneity in
Sentinel-2 imagery.

Numerous spectral
indices have been
proposed on a case-by-
case basis. Which index
provides the best
visual information?
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Example: Durban Flood April 2018 cause massive litter outwash
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Research question:

How to automatically identify spectral
indices where marine debris is most

visible in the image?

Approach:

By using the Segment Anything Model
to evaluate the salient of features in a
3-channel visualization.

Method & Data

visible (RGB) light Floating Debris Index (FDI)

Accra

S

max(lolLl)

: Pomt prompt
| zelection

Vizunalhization
selection

Segment
Anything
Model
(5AM)

Durban

Visnalhization V*

PLP 2021

n-band

multispectral image

Spectral search space Reference SAMSelect

The average runtime for SAMSelect using both GPU and CPU
evaluated for an exhaustive search space across 12 Sentinel-2
bands, including 220 BC combinations and 66 NDI combinations.

The exhaustive spectral index search space derived from SAMSelect

identifies visualization methods that outperform existing literature-based

indices

1) SIC achieves best performance of all visualizations due to efficient compression
of 4 (Accra) and 5 (Durban) spectral bands instead of three bands (e.g., BC).

Indices Runtime [sec/comb.]

GPU CPU
9.4 64.8

Runtime [min]
GPU CPU
34.6 237.6

2) The consistent selection of NDIg, gg, Simple computation, and improved
visualization performance make it particularly interesting for marine debris.

BC

;) Summary of best scoring results from the search space, showcasing four main NDI 11.1 381.4 10.1 74.0
o visualization methods: band composites (BC), normalized difference indices (NDI),
spectral shape indices (SSI), and the spectral index composites (SIC). _ _ _
; The publicly available tool (on Github) offers:
© « Simple usage with two required inputs: a Sentinel-2 scene
O Viz V/ Accra Durban and polygon annotations.
« The option to narrow the search space to specific spectral
4 Bands IoU | Bands IoU bands.
If_U NDVI B8, B4 18.7 | B8, B4 06 Applicability to both marine and terrestrial topics.
FDI B6, B8, B11 2’77 | B6, B8, Bll 23.2
PCA PCI1, PC2, PC3 21.3 | PCI1, PC2, PC3 11.3
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