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Abstract[ ] Video monitoring techniques and their applications to beaches were reviewed. The recent
development of video hardware and image process made it possible to measure shoreline changes, sandbar
morphology, wave runup, swash motion, and so on using video camaras. Especially, quantitative information
from the video image can be obtained by digitization of image, rectification procedure, and image process.
Using video monitoring techniques, measurements can be made at much lower cost and for long periods of
time compared to the traditional measurement techniques, although these techniques are of lower accuracy and
provide only indirect information on the land and water surface.

Keywords : video monitoring, image process, rectification, shoreline change, wave runup
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Table 1. The cited applications of image techniques.

Authors

Importance to the field

Maresca and Seivel (1976)

Holman and Sallenger (1984)
Holman and Guza (1984)

Holman and Lippmann (1987)
Aagaard and Holman (1989)
Lippmann and Holman (1989)

Lippmann and Holman (1989)

Holman et al. (1990)

Holland et al. (1991)

Lippmann and Holman (1991)

Lippmann and Holman (1992)

Holman et al. (1993)

Mason (1993)
Sloop (1995)

Plant and Holman (1996)

Lippmann and Thornton (1996)
Chen (1996)

Konicki and Holman (1996)

Used 35 mm camera to measure breaking waves and currents in the nearshore
region

Used time-lapse photography to measure wave runup

Introduced longshore-looking time-lapse photography to study longshore variability
of wave runup on natural beaches

Developed a technique for modeling and measuring 3D morphology of sand bar
Used video records to measure wave runup

Developed a remote sensing technique to measure the scales and morphology of
natural sand bars based on the patterns of incident wave breaking

Demonstrated a technique to remotely measure natural sand bar scale and
morphology change

An automatic digitization system was applied to improve upon the previous runup
experiments conducted by Holman and Guza (1984) during SUPERDUCK'86
experiment

A video technique was applied for the quantification of overwash bore celerity
vectors along several cross-shore transects

The phase speed and incident angle of breaking surface gravity waves in the
surf zone were measured using video processing techniques

A video based technique was presented which accurately quantifies temporal
modulation in wave breaking across the width of the surf zone

Showed several examples of bathymetry measurements that can be made at low
cost and over long periods of time using video

Used video to monitor the Hollywood Beach renourishment of summer 1991

Used video techniques to study beach cusp formation and shoreline change in
Longboat Key, Florida

Quantified beach variability by analyzing scale-separated temporal behavior of
shoreline morphology

Stereo video analysis of sea surface elevation, slope, and luminance

Development of estimates of the partitioning of wave energy dissipation over a
natural reef, an artificial reef, and near shoreline

Quantification of transverse bars which are oblique or perpendicular to the shoreline
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Fig. 1. A video camera installed at a beach for video
monitoring (Reproduced by courtesy of Dr. Rusty
Erdman).
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Fig. 2. Video monitoring procedure.

= A|7hel] Yet= ¥
2 o}x oje] the} Auletg B Aol 83
%J = ol
Fig. 2i= umo FUEY ¢89S
UL U2 ofelal WY ol
Fstol UAE 4
o grield gle g
5. wnach o @ 94 A4S P 4
o AFE A3 AL H e ot
e ohgel A% AFHE Fohe B A
2817 Gakol ATIECD Rom)st @& 2%
7} B of HAolA A ALGA B
Agi AE Ul o] oA ANk ALERSE F
sleh. FpvlehE AX, £ 830l gloiA] Felstel
et AAE 9% BAOZRE W
?Astol 5H9-7 (housing)th 2L F3 Bo)E
of Fofok shu) ke F4S A

2 IS AAHAY B

i

HU o L

AFEE
5

o2 2 o2

H

g
0.

=i
=

ol

40 L
L% ofro2 ol

=
O =

lzl

wwu el A1) Dojok 2k o1 B ¢
a4 AUe ARl Dasht of7les e
2Eje) Ao uleste] F7hehis B Azbe] Aal A%

AR A% 3 S A=) A7 A ol )



48 ey -
&ﬂﬁﬂHE%w e AuE HEs B2y

ao) 7h7to] = Ao] FR3)}.
2.2 H4 Moy

HYe 7]ee] dad o] gL 7|Ee ofdE g g4
S gxAE Aoz ¥dtE Ao) el uel
3 fom, wa R - 54 7)) wag o
2 Bxjo] Lo)3tA Hoh tX e Ao
G4 A= S P4 pixeloldta Bt o
Z z2ZholH Fdshe AL oulshy,
°§’“ol ©] 7} (intensity level)?} 7bo]
, BT 9 oA A2l hAg
Zere] ¥ag 231 A
Ao =A, BA L tito]
0 e HANoR HYPshe &

28 Fafjig ert ALL-E)

5= AR 2FE AFEYTH
52E

fo 1y

V-3
)

o
e

Loy

L I
0

Oil

N
g o |
ok
[
ok
Kl
3o
rlr JlN

fru
T
ki
_;

Lorfr oy R oo

£ of

o

2

w B o
ﬁjﬁm\_p

2
)

2,
lo

2 2 g o

oy
2
o
i
flo
o

Sy rgh g BeooX
—LL(

ox
o
B\
ox
p
v
o
>
t
o
N
1
k1
2
N
N

B0 N oo M0 le O N Ho fE oox iz
N

e

N3

K3

X

-4

o

4

30,

o

)

I

=

rlo

k

i i3 ‘i)“

N f
p
i

=2
w
me orir

2 @ e J
o
=z

2
=2
B
m—gﬂg-ﬂ
—‘-r-'0>'m
_Iiorc-)‘
L o
oy =
nﬁm
4—4_41
(o]
*E
- .ol
@ =
B OH W lo

_>i
P
N fr
M
s
=2

JH m
ﬂiﬁ’i
o

vt e 4 A=) AlA
g MM ZHE S AAE 259}
ChA] LA HY Q. o] &3] &
Advict s & Zde) A4 ok

gt & #E Aot FYsita %
o] @ A AL A E e WaE WAR
37 Ysle] gray scale® T30 of

gray scale-2 8 H| E(bit) o] 7] x| (25Z ¢)u| 3t}

o wx
P}

W
rr
Ka

,d
rlo
02
o
W
Mo dr du iy -

-&%Az

N

oo
o

=
o -z

£
™
G
=

@F ARE olgshe H oM MY T A
Ao ol B Al daix oA Hxet
AA Agolre) Hmete] BAE dohhe Helnh
Aw g Sxgh Aol hate] 32pel% Aol A
Ae 19} HEE 22 Y HER SV AL

WY G FE Soto] ahbel sl Ak Wozy
Vst 28y 2 mlfr_ 2494 3 AR RTE
i}% Rl 1

<T>
L
-|—'
£ =
_V,LL
il
= o
2
2
o
opp
ook
|o
b
X
42
é
o
N jo e dop
ook o

v
==

B 5k dE 5o ge] A g slrHolg
FeolA dojuti= AL 7P oEA ol B33
g o] Aekd 4 9lv}. vt Q. g4} Zol Bz}
6ié"é%ﬂ(obhque) Gl g 1 seke] A £
& FA} A B F 7 A (rectification)o] Zh= W 1A
& 2 3}]/‘1 ”Zﬂ A% HFHA ) TYUS Jr‘ﬂrg: FASTI!
A} o]

<

o]

9l

a5 ZAsolol ke, 2 AU
o gz 2olA o1 Fae. olel A
§ RS ES o] e Aol
AR 15 7K A4 A% U BAS
least-squared inverse & 118]&
whg gy,

4ol v A4 B QDS delol 712
#715ere wies ). %, A4l olm e i
o IR A Aol el o) AHgEHe 1A, 24
718 (focal length), 7hWle} 71&7|(tl), 7pet &)
(swing), 7}H2} Z}%=(azimuth), 7} g} 3= o](elevation)
o] R YEhd 4 QI o] RS A0 F FEY

& y)=fX,Y,Z, fe, T, ¢,5,H) )

AN yre AR QgAY ZEE ofn)En,
X Y, Zx= AR 9l (x, y)oll gk AA x4l
Kol 913 S, [ Fhieel 28A, 1z hleke)
1470, $HECZRE Sgow), o Sl
7} % (azimuth, 9HA] A) W8}, si= F}oe} Z7)(swing or
roll angle), H= 974 0 2 2 E) 9] ylugle] o] 2 ojn]
@l Avlekel 2372 Aoz Azel o 24
o ZRE Fhvate] 44 FH(imaging surface)7tA] 9]

A (mmys g, vt sielete] A G
#HE HEo] Hy vl sivete] F$+= CCD
(Charge-Coupled Device)2 o) Fo] 7]
and Holman(1989)2 34 Ax 2 5E A F =2 W&
3= 7)1t WAL ol e} 7ol Aokt th.
TG 2 A FE PX Y, Z)o) Aeste I
Pl )= THe3 Qo] HHD 5 9lov]

y=Ff tan[tan‘l [Z): )—TJ )

9it}. Lippmann

¢

\l

FLI




Principal Tine

Ground Plane

[* ~
Y
N

Fig. 3. The geometry and labeling conventions used in
the rectification process (modified from Lippmann
and Holman, 1989).
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Fig. 4. An example of the oblique image taken from a
beach in Florida (a) and its rectified image (b)
(Reproduced by courtesy of Dr. Rusty Erdman).

3. HCle PUEZO ot 28

Ak @S TA 7 7hA e 22m BT £ 9l
Hl, bz ko] & AloM el sebape] wstet
s, 2|3 v sl sl og HAE o) Fel
ol gh sk A1 Wk}, At A Aol HAL o
T 8he] Ao Ggor g vy gas B
of o]5e] et olef % 5L 7hestA shs ot
AP PER B o Akl #A AZE qPRE 12
B} FA frecl e aAe ¥ dde] 23 8

ot 2|3 wizldl] o2 77| thokshH, o] T Q4= =
| F 74 FordlE UiE Uk skl A fA

Al



A SO
s} #4E 5 gonz, olgdozt Y B3

ojzigh 714 9o = 314 - (point measurement)o]]
wZE 2709 B3 Aok 2AE] it WA 23}
AHEEAE 5 F Ak F ol diste] 7w
goz AYHo] 5o ¢
3 HEEAe] 9e & o, EE 9ot Wako 7o)
cuspd} o] BAE 10 mol A LA = Aot A}Re} ¢
o] 100 m W] 1000 mol) o|2& Fre] HF5Ao
T ok A sl gt BA ) gk

o

o flo
_{
o
o

W
=

X

)

o] ARg8lE Ao A At s
B Aoz 4§98 Al
L ol A A e @agol A<

=0

O

30 of 32

o
L

=]
£JZ“.
Jo =

» Jo jo ¢ o
o =
1o oft o 1

=
op
)

38z o
o
ot
o
fu
rir
s;
o
o
i3
=Y
e
Ol
R
_K;L
Ir
N
)
ol
Ol
oL

o ro o)
=
o
=y
td
K
o
ofr
=2
H
X
lo,
e
_OL
ko
30,
o

L2

2

o ml ax 2
5

N

—_— mlo
27
e
QL

i
o
ol
2
R
o
gt
or
o M
ol
Jw
ol
o
rlr

=
°a
>
>
o
Ol
o
X
n
32
o
o

8
lo
2
2

o Wy & oo o HE I 2 oX ox i dpl ot z® 3o
5

[Tt

o,

k]

(H g to
ox
Nlﬂ
[o3
R
N
N
1

&
+

>,
S
2

re o
56
Lo

o o

oo

lo Jo [o

(undertow )=

Fol HA F£5

2
o _*flz
o
B
o i
RURDS
Ry
N}E 2
~r
30
o
W

ol

o
£
1
fol
e
ox
o
=
o
1\
ki
&
=
S
o
=

o%
ot
gt
ot
2
r
i
2
Y
)
&2
tir
O
rir
o
50
m o
_O‘

Lt
°

=g

Hlv o wUE S 8ot ¢

J
£

o oo
o
ox2
£
b
2

R

(g oF
g
)

i

+

¥

i)

:0[=
o
-0
o
rlo
)
i)
St
o
l
ol
>
.-
o
& odr oy
n
rlr
rE
e Lot
il

Lo
o 10
=2

F

1‘
%

o T
0,

X o

fo WUEZE o3
A
Cwole) A5 she )
& w2k sherd

Ay
-
@ o
th
e
|
ol
o
L
x
fru
ol 2 r
LB
Oft

ol
i
£
-

a2
r_L,

=

1e

o

i

i

52

o

%

o & 1o
Bl

, 0% ol R
30
i

o

(o3

2l
v
T
o,
)

ey

[e]
kil
N
)
1o
2
iiE
iy
rE
ok
i

Ir

1o o

AE FERE

N
e
)
2
2
o
&
®
oY
2
=
=3
@

&

O

=

Fig. 5. Photo examples showing shoreline changes during
a storm using video monitoring techniques
(Reproduced by courtesy of Dr. Rusty Erdman).
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