Journal of the Korean Society of Surveying, Geodesy, Photogrammetry and Cartography ISSN 1598-4850(Print)

Vol. 37, No. 3, 167-175, 2019 ISSN 2288-260X(Online)
https://doi.org/10.7848/ksgpc.2019.37.3.167

A Xx|2| 4312 E5t Rededge—M 7212 4=AH 2= 0f|Q]
S2M HE
=0 O O

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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T A o] BESHE TP 55 W SHS YdoR
F 4 Qlek S8 42 Boto] s U shef £39]
S 5, B R 5 5 4 water quality)ol] FFE w1
L AR WSS 2T 4 90, ol ALY, R,
FALRAEHHD WY, P RER(PEERY £2 5 B
ollA] Qofuhs 37 sk U AsterEel 43 shete 4 9)
ok BEL 914, B3], EF, WebtolE B TR B
AES Bl o Fold 4 o8], BAT BYFA sl
ufef hE L 28 AAE HeEistel S5kl bt

illl, synoptic observation)gt 4= {1t}

olggt A HAS fIgte] BFEAMA(GLEEGTH,
spectroradiometer)7} AF-8-E| =, wE-EAAR= O] M4 2
£ 71Z s} (ocean color study) Eofof A Al GAfe
2o Q) tf ez AtEo] Yeh(O'Reilly et al, 1998,
Lee et al, 2010; Le et al, 2013). Z Ail® H= ZHE
(&, FeJ7lol E 5)9 ARg-o] HIRB|RIHA] o]2fgh Aal e
= SEol A A 4 Qe A EEEA Ol o
85 7} =oRx|al QJA|H(Kim, 2014; Shang et al., 2017,
Becker et al, 2019), 7t|2t O] thitd HAA 2] 2-g-of
et A= obA] F-238] o] FolR|A] ¢hat Qlrk

FATRSE Q8 Lesfjopd AR e mE BAEA
(radiometric calibration), t}7]} % (atmospheric correction),
HZAYAE (remote  sensing reflectance) F=742] 1Hgo] Q)
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= 7F 243 (mis-registration) & 740 2 HAG|oFslct
B7Fe] ool A BEAS E(EgTHEE, radiance)7} AHA Vret
L= Vignette A70] 749, T2 G40 Ao =RE WA
(radial) FE|= =50 27|15 HAHSH= Zlo] LntAle]|n
T1 919 thef g o= Qlsto] 57 dll=ut 2] thsiAl 1
AleE 545171 177] YZol(Goldman, 2010), &% 9
Ao 2 EE] 2} 7]HES 2 A& JL8Fck(Kim and Pollefeys,
2008; Zheng et al., 2009). HE 7F 4310 zF v 2
0] FSHA AIA7F AR E AL e W Zed AJ7Ee] Zjo]
= Qlsto] W= W o] U3 W= 7ok HPEA] S-S
o st Ao =, = 9129 Afo| 7t AlSE o] & A
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2146 g2 walglsle] wAsh 4= QIth(Zitova et al, 2003; Jhan
ctal,, 2016).
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S U A} (AR, irradiance) S G
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2.1 Micasense Rededge—M

Rededge-M 7i|eb % ThAl 7)e] BAEL 74 ohi
% 7hd|Etk2, 742k 24|, DLS (Downwelling Light Sensor)
A&, GPS (Global Positioning System) ®59] A FEO &
T/3%o] Utk(Fig. 1(a).

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, AL} Z7]0) AlekS Wol W =R &85 A
et QA AlAERL & 4= Qlek oAl THe] WiE= 242t 475,
560, 668, 717, 840 nmo]] ZA1TAHS- 72| 11 911, Fig. 1(b)o]]
A HZo] 77k thE #ll =8} 7| (aperture) & 53 & Yol ©]
Folzle}. Z} W= o] ¥l =% (bandwidth)-2 RHEIEH|(FWHM:
Full Width at Half Maximum) 7|22 2 72} 20, 20, 10, 10,
40 nme|th A= 120 mojlA] BIEY A], XAFo el FIeAt
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

2.2 TriOS RAMSES
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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

24 HAE U HZ 20| &S
Rededge-M A2 0] BA1S oA T Aaol|A] GARRE
£ ASaigick A, B AAE) HHL BlL s glstol
AR Gretoll AAITE s FatE Sholl A s (oK)l o
T Y FIStIAAL018E 8 179, 2.5 14] 33+ (Fig.
3(@), 7 WA, 223 Al ete] vlaE ffsiA= Sl A
A5t A ol Al RAMSES Al e} FAlof h&0] H e
= s S FSSIATH2018' 84 6%, 2% 124] 07:2)
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AllAfe]7] wiZoll, Rededge-M 73 5 #22] 100 <100
pixel 2 2o} Hak 7S RAMSESS] 22713} vlits}
ek
3. 7tH2t G2l Fx2
B loA] o]0l oA} AE]= MicasenseAlol
A Rededge-M 7HH|2t& HOH T-Z3F Python gho]Egg]
£ AMEste] 435kt (https:/github.com/micasense/

imageprocessing).
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X() X(}
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o] ], K== 7}H|2te] w8l (calibration matrix), RS 3]
713y (rotation matrix) 12|31l t= H3Po]=L el = )
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ke AR WIS Sal] A7be] wiskelo 2 ofehek
%ol HAY 4 9l
X, X,
AT b
4 ™|, ©)
1 1

A A Zhet FEA ()l A F HA 7l FEA ()
9] Homography ¥g}2M, &

2 Uehe 4 ik 2 AP L 2 B2 A A 2 8
AFRIEE 7 A IS AT ) AL 7120 2 Lo
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HEALT O 7|4

T+ 549 2 =% (abundance) S A35| 2457
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JEFE, water-leaving radiance; L,) S 237 A4k 4= Q1o
oFFIT). FHALE AAS ] $lote], B-& sk SHCF
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Hrk
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= o] whfmoleh 2 el o] AFEE Huo] yhlEs 1l
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o], T oAt 2} E 0 7 23 nES 28319
CH(Fig. 2(b)). 38 FHoll sligst= AASo et AR =
2 F5% ¥ 1 9059 S oE BARER A
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Fig. 4. (a) Correction factor of Vignette model derived for the S spectral bands for total water radiance(L ),
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and (b) total water radiance after the radiometric correction including the Vignette correction
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Blue Band 0 Vignette.

&0
Red Band 2 Vignatte = NIR Band 3 Vignette

@

Blue Band 0 Undistored Radiance.

@ s0 0 00 100
NIR Band 3 Undistored Radiance

(b)

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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W] QR=ThR FFRSIAL, SRARIE(L,) FAIA B
25% oJle] BAFEE 7| HASS AU & 1 BA
So| BRghe Toko] BEARE(L, )0 thELO R AL}
ATk Y71 B AR (L) 0] 7S, FAL] o] TAlo] FEA}
(L) 4re] e Aol whatElo} Fleato] QJAlEl R
%) 7)5}5k4 0.7 Aoka| AAkel7|7) ofd7] whol, AR G4k
O] WL I Y7 BARI (L) ZHEE AT,

Mr o o > H

YD: Water Radiance YD: Sky Radiance

—e- RedEdge M —e- Rededge-m

58 8
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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(Ly,), (c) downward solar irradiance (£,),
and (d) remote sensing reflectance(ZR )
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Evaluation of Rededge-M Camera for Water Color Observation after Image Preprocessing
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