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Examination of the Ground Remote Monitoring System for
Coastal Environmental Elements

- Marine Radar and Camera System -

Taerim Kim' and Seongwoo Jang
Dept. of Coastal Construction Eng., Kunsan National Univ.

Abstract : Consistent observation with high temporal and spatial resolution is required for an
efficient monitoring of coastal environments. Remote monitoring system installed on the ground is
capable of simultaneous observation of wide coastal area and consistent observation with high
frequency, which a small number of in-situ measurements cannot manage. This paper studies two
typical ground based coastal monitoring system, marine radar and camera system. Marine radar can
produce time series of frequency spectrum by integrating wave number spectrum calculated from
spatial and temporal variation of waves in the radar image. The time averaged radar images of waves
can analyze wave breaking zone, rip currents and location of littoral bars. Camera system can observe
temporal variation of foam generation originated from coastal contamination as well as shoreline
changes. By extracting the part of foams from rectified images, quantitative analysis of temporal foam
variation can be done. By using the two above systems of different characteristics, synergetic benefit
can be achieved.
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Fig. 1. Location map of marine radar system for monitoring
nearshore waves.
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(a) Single Image

(b) Averaged Image

Fig. 2. (a) Marine radar image of coastal waters at 3 am on
September 11, 2008 (b) An averaged image of 640
marine radar images.
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Fig. 3. Wave number spectrum for each frequency calculated from radar images of waves.
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Fig. 4. Time series of frequency spectrum calculated from radar images of waves.
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Fig. 5. Location map of camera system for monitoring foam
generation from the Saemangum gate.
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Fig. 6. (a)An oblique image of foam area generated from the
gate opening. (b)A rectified image of (a). Red
rectangular box indicates the area for the foam area
calculation.

~407-



Korean Journal of Remote Sensing, Vol.27, No.4, 2011

A71A x, ye AR R, X, Y, 7= A HE o
3 AA A AA] A, X, Vi, 22 AA 7t
A, fe 28 A, m; jo 279 Zof gigt F3E dege
o] 77k @45 eI (Mikhai et al., 2001).

3 718} HAE GAolA AEo] AR|ehe HE
o] 39 Yol& AMGto g A AE WAkl Wsis B
At chFig. 6 (). & Fig. 6 (b) YR H& wao
39 71t E G & A shao] MR Hol=
0.03 mZ HhAo gjgshs 392 A W22 83 5m”
(= 411 pixels X 226 pixels)9} Zo] A =T},

£ golAe o] HtaofMe] AF wAo] Ex w3}
£ ARtozA AEYY Wsts 435t AE9
Hag AMeE] Aside B2 GAoA Eh'a‘ A
& ‘ﬂo‘ﬁ(edge detection)& o|§3te AE FETS
F23 2 1 BE ot sAE AL z&E}(Gozalez
and Woods, 1993) Z RE GA Fig, 7@~ AZH
£ihe A5 &% Aol Fig. Th)olH AE 22 9
39 FAsof 7+ A 9] AA) W2 00009 m? (0.03 m
% 0.03 m}E H81H A AF WAL AAkE 5 Yt

Fig. 70)9] 3¢ AE 3k = 25 655027} o
ol 65502 x 0.03m X 0,03 m = 58,95 m? <] U7
o]O O]— 2~ O]]‘;}. 0] u’H o] lg}-/\ l:ll:I‘J 5HQ°] ﬁ-_l?_ o}
A9 AZ WA G S et 75k BE 3
AU AZ ZE9 Wsks BATORA AR AH
off theh A &= g3 5= et

Fig, 8% 2010 9¢¥ 1Y TAIRE 1247k Y2A|
7] F Aol B o) A Ao HslE B
A3 Aolnh, ZHE AEA] AR Aol F43] Z713t
T 23] MAE] adhe AE U 4 Yt vE
FEFIA 22H B3 Tho] 0] 20RO AE] T
ol thet HEu} 23} A ojate] A& wAjo) tigt

o

-

Fig. 7. (a) Enlarged image of the red rectangular box in Figure 6(b). (b)Area of foam part extracted from (a).
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Fig. 8. Temporal variation of foam area from the box in Figure 6(b).
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