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Sequential monitoring of beach litter
at multiple sites using webcams




Why is sequential monitoring of
beach litter needed?

Immigrant litter Intermittent
beach survey

Remnant litter

Emigrant litter Time




0 sequentially measure quantity ot beach litter a
, four sites around the East China and Japan Seas



Webcam monitoring system
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System is operated every two hours from 7:00-15:00 (| e. f|ve time).
Five images are taken every time the webcam operates.
25 images daily (i.e., 5 times x 5 images each).




Webcam images at four sites
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Webcam images at Tobishima
(Dec. 2010)




Flow of image processing

(Kataoka et al., MPB, 2012)

CIELUV color space

1. Generation of color references (CRs)

To detect plastic pixels from webcam images, CRs are
generated in the CIELUV color space.

2. Detection of plastic pixels
To remove mis-detection of other litter, a composite image
is used in the detection of plastic pixels.

3. Calculation for quantity of plastic litter
To reduce perspective distortion and convert into a vertical ,
images to the ground plane, projective transformation (Kako - g
et al., MPB, 2012; Magome et al., JO, 2007) is applied to a |
composite image in the calculation.




Stepl: Generation of CRs

Color distribution of plastic litter "C" in the CIELUV color space >
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Step 2: Detection of plastic pixels

Plastic litter = w;\iTe

Using images for three days




Step 3: Calc. of quqnmy of beach litter

Quantity of plastic I|TTer

Projective transformation
(Kako et al., MPB, 2012; Magome et al., JO, 2007)
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v
Verification area for Covered area A = N x a

projective transformation
10 Error: 5% N : Number of plastic pixels, a: Area of a single pixel




Time series at four sites
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Visual detection:
Detecting visually plastic pixels from
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* Wakkanai, Tobishima: low variability.
- Wajima: increased in winter, decreased in spring.

- Tsushima: increased until July 2011.
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What are the error factors?

Site: Tobishima

Period:1month (April , 2011)

Time: 7:00, 9:00, 11:00, 13:00, 15:00

Plastic litter: Three types (Blue tank, White cube, White cylinder)
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Monthly variability of litter color
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Summary

We developed a technique for detecting plastic pixels
from webcam images.

We successfully measured the quantity of plastic litter
at four sites around the East China and Japan Seas.

Measurement error depends strongly on sunlight angle.
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Thank you for your attention




