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Evaluation of Rededge-M Camera for Water Color Observation after
Image Preprocessing
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Abstract

Water color analysis allows non-destructive estimation of abundance of optically active water constituents in
the water body. Recently, there have been increasing needs for light-weighted multispectral cameras that can be
integrated with low altitude unmanned platforms such as drones, autonomous vehicles, and heli-kites, for the
water color analysis by spectroradiometers. This study performs the preprocessing of the Micasense Rededge-M
camera which recently receives a growing attention from the earth observation community for its handiness and
applicability for local environment monitoring, and investigates the applicability of Rededge-M data for water
color analysis. The Vignette correction and the band alignment were conducted for the radiometric image data
from Rededge-M, and the sky, water, and solar radiation essential for the water color analysis, and the resultant
remote sensing reflectance were validated with an independent hyperspectral instrument, TriOS RAMSES. The
experiment shows that Rededge-M generally satisfies the basic performance criteria for water color analysis,
although noticeable differences are observed in the blue (475 nm) and the near-infrared (840 nm) band compared
with RAMSES.

Keywords : Water Color, Remote Sensing, Micasense Rededge-M, Band Alignment, Preprocessing,
Multispectral Camera
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2.1 Micasense Rededge—M

Rededge-M 7ijeb % ThAl 7je] RG-S 74 ohi
3 7h| k=, 7142t 24, DLS (Downwelling Light Sensor)
A4, GPS (Global Positioning System) H.59] A FEO &
4350} lek(Fig. 1),

Imager 1 Imager 2
(Blue) (Green)

Imager 5
(Red Edge)

Imager 4 Imager 3
(NIR) (Red)

@ (b)
Fig. 1. (a) Rededge-M camera with the DLS sensor

and the GPS module, (b) Aperture alignment for the 5
spectral bands

AlA Q] & BA= 170 g, Z7]+= 94 cm x 6.3 cm x 4.6 cm
2, FAIL} Z7]0) AekS Wol W =2 &85 A
et QA AR & 4= Qlek oAl ZHe] WiE= 247t 475,
560, 668, 717, 840 nmo]] ZA1TAH-S- 72| 11 911, Fig. 1(b)o]]
A BZo] 77k thE #ll =8} 7|t (aperture) & 53 & Yo ©]
Foizle}. Z} i = o] ¥l =3 (bandwidth)-2 RHEIHH|(FWHM:
Full Width at Half Maximum) 7|22 2 782} 20, 20, 10, 10,
40 nmeJtk A= 120 mojlA] BI8Y A], XAFo el FIelAt
T YA oF 8.2 cmo|th A4 EA| sfEQH= ME R 5}
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Fig. 2. (a) The package that contains the reference panel
and the QR code which directs users to the reflectance
information of the panel, and (b) the Rededge-M image
with the panel and the QR code portions detected
automatically
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Fig. 3. Location of two observation stations: (a) the
seashore of Youngdo island in Pusan, and (b) the
seashore of Tongyoung
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Fig. 4. (a) Correction factor of Vignette model derived for the 5 spectral bands for total water radiance(L ),
and (b) total water radiance after the radiometric correction including the Vignette correction
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Blue Band 0 Vignette. Green Band 1 Vignette

Red Band 2 Vignatte NIR Band 3 Vignette

@
Fig. 5. (a) Correction factor of Vignette model derived for the 5 spectral bands for sky radiance(L,), and
(b) sky radiance after the radiometric correction including the Vignette correction
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Fig. 6. RGB composite images for (a) horizontal view,
(c) water, and (e) sky before the band alignment, and
the images after the band alignment for (b) horizontal
view, (d) water, and (f) sky
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Fig. 7. Spectrum for (a) total water radiance(L,), (b)
sky radiance(L,,), (¢)
downward solar irradiance (£,), and (d) remote sensing
reflectance(R, )
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Water Radiance Sky Radiance
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Fig. 8. Spectrum obtained by Rededge-M camera and
RAMSES sensor for (a) total water radiance( L,) (b)
sky radiance(L,;,), (¢) downward solar irradiance (£,),
and (d) remote sensing reflectance(Z )
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Evaluation of Rededge-M Camera for Water Color Observation after Image Preprocessing
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