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BACKGROUND AND MOTIVATION
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Marine Conservation Society

Daily Mail

Published remote detection methods 
for macroplastics...
...however, further work needed on: 
 

‒Performance in different settings.
‒Consisteny across datasets.
‒Performance over water.
‒Performances over different plastics.

•  Reflectance database of diverse materials.
•  Airborne hyperspectral imagery over land and water.

https://www.mcsuk.org/what-you-can-do/fun-learning/primary-learning/teaching-resources/upper-primary/marine-litter/
https://www.dailymail.co.uk/news/article-10240991/Beach-litter-recycling-major-boost-green-campaigns.html


PUBLISHED INDEXES
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Garaba & Dierssen (2018) Kühn et al. (2004)

AVIRIS (2 - 20 m) HyMap (2 - 10 m) Sentinel-2 (20 m)

Zhang et al. (2022)

WV-3 (4 m)

Guo & Li (2020) Asadzadeh & Souza Filho (2016)

WV-3 (4 m)

http://dx.doi.org/https://doi.org/10.1016/j.rse.2017.11.023
http://dx.doi.org/https://doi.org/10.1016/j.rse.2017.11.023
http://dx.doi.org/https://doi.org/10.1016/j.rse.2017.11.023
http://dx.doi.org/10.1080/01431160310001642287
http://dx.doi.org/https://doi.org/10.1016/j.rse.2017.11.023
http://dx.doi.org/https://doi.org/10.1016/j.rse.2022.113042
http://dx.doi.org/https://doi.org/10.1016/j.rse.2017.11.023
http://dx.doi.org/10.1016/j.isprsjprs.2020.09.009
http://dx.doi.org/https://doi.org/10.1016/j.rse.2017.11.023
http://dx.doi.org/https://doi.org/10.1016/j.rse.2015.11.030


COMPILED DATASET

7

ABS
(2)

PA
(2)

LDPE
(6)

HDPE
(17)

PET
(6)

PMMA
(1)

PP
(1)

PVC
(6)

PS
(1)

PTFE
(1)

Mixed
(7)

Garaba & Dierssen (2017)

Knaeps et al. (2020)

http://dx.doi.org/10.21232/C27H34
http://dx.doi.org/10.4121/12896312.V2
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Concrete

Wood

Brick

Metal

Fabric

Fiberglass

Kokaly et al. (2017)

Knaeps et al. (2021)

Dierssen (2019)

Khan et al. (2017)

Hu et al. (2017)

Qi et al. (2021)

Wang et al. (2018)
Sargassum

Ulva

Artemia cysts

Ice

Whitecaps

http://dx.doi.org/10.3133/ds1035
https://essd.copernicus.org/articles/13/713/2021/
http://dx.doi.org/10.3389/feart.2019.00014
http://dx.doi.org/10.1002/2016JD025757
http://dx.doi.org/10.1016/j.rse.2017.01.037
http://dx.doi.org/10.1016/j.rse.2021.112695
http://dx.doi.org/10.1029/2018GL078858
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COMPILED DATASET

Type I:
• LDPE
• HDPE
• PVC
• PA

Type II:
• PET

Type III:
• PA
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NEW INDEX: HI 1675
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1660 nm 1670 nm 1680 nm

1604 (20)
1675 (20)
1753 (20)



Type I

NEW INDEX: ND 1715
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Type II Type III

1610 (40)
1715 (40)



All plastics

Type I

Type II

Type III

Ideal scenario

SPECIFICITY OF ALGORITHMS
̶ Threshold: lowest discriminating value from OWI and NPC.

Type I Type II PA

0.010

HI_1215

HI_1675

HI_1732

NDPI

ND_1715

RBD

APGI
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APPLICATION TO IMAGERY
̶ APEX: June 27, 2019, 10:00 to 10:30 UTC

Illumination:
θ = 35o

Φ = 131o



APPLICATION TO IMAGERY
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Type II (PET)
3.0 m × 2.5 m

Type I (PE)
4.0 m × 4.0 m

Type I (PE)
3.60 m × 3.20 m



APPLICATION TO IMAGERY
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APPLICATION TO IMAGERY
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RGB HI_1215
(> 0.007)

HI_1675
(> 0.01)

APGI
(> 0.5)

NDPI
(> 0.35)

ND_1715
(> 0.035)

HI_1732
(> 0.013)

RBD
(> 2.33)



APPLICATION TO IMAGERY
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RGB HI_1215
(> 0.007)

HI_1675
(> 0.01)

HI_1732
(> 0.013)

APGI
(> 0.5)

NDPI
(> 0.35)

ND_1715
(> 0.035)

RBD
(> 2.33)



CONSISTENCY
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Index Dataset Imagery

HI_1215

HI_1675

HI_1732

NDPI

ND_1715

RBD

APGI

> 0.010 > 0.007

> 0.010 > 0.010

> 0.007 > 0.013

> 0.050 > 0.350

> 0.030 > 0.035

> 2.200 > 2.330

- > 0.500



CONCLUSIONS
1. Multispectral wavebands might be sufficient and desirable.

2. Optical plastic type descrimination seems possible, but 
likelly less relevant.

3. RBD, HI_1675, and ND_1715 showed consistent 
thresholds between datasets.

4. ND_1715 showed improved coverage compared to NDPI.
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ATMOSPHERIC CORRECTION
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