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This study presents a close-range photogrammetry that is applicable to beach profile estimation using
a non-metric camera. Based on the analysis of oblique video image in which the video camera was
installed on a horizontal plane and the field of view was fixed, a new equation to analyze a photograph
was developed considering the following aspects: (1) camera is allowed to be rotated about its optical
axis and (2) a simple error model is adopted to correct lens distortion and other systematic errors
associated with the non-metric camera, which improves accuracy of non-metric imageries. To test the
modified technique, photographs of the beach were taken near the Donghae City in February, 1998. In
addition, beach profiles were surveyed with conventional dumpy level and surveying staff. RMS error

between the estimated and measured beach profiles is. less than 10 cm in elevation.
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Fig. 1. Geometrical relationship
between the ground coordinate
systems of (X, ¥, Z) and (X', Y, Z'),
the second of which is transformed
from the first (X, Y, Z) by the
rotation of camera. O is the location
of perspective center of camera. The
camera is tilted at an angle of T
with respect to z-axis. Coordinates of
camera, (x, y, z), are rotated through
an angle of @ about optical axis and
successively through an angle of ¢
about z-axis.
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Fig. 2. Schematic diagram of the field site. The stippled area
indicates the ground coverage in the field of view of camera. Filled
rectangles represent the location of poles planted at 20-m intervals
in the alongshore direction. Two cross-shore transects (A and B)
were surveyed.
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Fig. 3. (a) Photograph of the East Sea Ocean Research Center
near the Donghae City. Arrow indicates the position of camera
shot. (b) Photograph of the beach showing one line and planted
poles.
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Fig. 4. (a) Comparison between the surveyed profile of Transect
A and the estimated profile based on the digitized photograph
image. (b) Comparison between the surveyed and estimated
profiles of Transect B.

< 3 B SiRldE v 9AR Y &4
P2 A2 QXS Bt ol FE o so]: Fe AR
EAo AHEE 71E Y] o BEE ReE HAEHE v,
A Adl i = 10 R 9] 71EH o) AHEHAIF, 5 79
71), B Bell tiEiA= 4 79 T)y) Fol Hujexts
1 49 7124l Asjd 7 H9 r]EH ] AEH AT
Ztzte] ARRlel 23 71E4 Y 7t 2 A JErd dxe
ZIEdE A% Toir)e] AR el #9-Ft

ARIZ1E o] &3 Rl e] e v 9.8 o] &3
Wds 2y A4 A8E 4& F §ivh 28y Holman
et al.(1991)94 oA HH R A&AQ #5L i) &)
Hake FAA9 BHXL_ A2 Ao] oh7] mjie] ALA
Q1 AAE AARE A& < ¢ttt =3 Plant and Holman(1997)2)
e =7l ?Sﬂ‘q'o]-v— FHIG AT AR = Ao A A
A W AFE #ASeted AdH ot} FH A7) S A}
SFozH 23 A Wyt AREI F3hs Wz Al
= 29% 7 Ao WA sule] BAAS
o AlgHA] k3 vz &

B
5 ol
mﬂJaoﬂi

L R (11

o

1

[

—_—

™

il

b

r*'ﬂ >>L

82

73 233
24 =
B e nE%E A2 953 uew A &y
g AN AN e 2E A8S AT
2, AR S st AT oS sashe
WANS SRSGon, 2 A% Nune Sk FH
Afole] 2 A e B3 RMS 234 10em ol 24 48
WAL 92 ok A9 E By
B4, dutd oz A7) g o] 43 ARRESAW L vde @

SAl2"el vlste] ZiAsta Hgo] HA 9 HlwA YA

7F &=

A, sule] HWaPst wato T HuPHS 2AFE UHY
NAERL 2o 3L HNAF AT e
A A FHE.
AL AL
B =5 4 AdstA Aatel A slFdign Adax
wssh oo} AARPA A ERUTE & A7 19795
AFSEATATe] WRAATLIA A7) 2ete]
B AEUch A 1 ARe dFHetaee] 1998 M) =
W 2hALE QA4bge) A e A=Y
Sl

FEE, 1998 ARISA . 2T, A<, 425 pp.

Aubrey, D.G., D.L. Inman and C.D. Winant, 1980. The statistical
prediction of beach changes in southern California. J. Geophys.
Res., 85: 3264—3276.

Holman, R.A., T.C. Lippmann, P.V. O'Neill and K. Hathaway,
1991. Video estimation of subaerial beach profiles. Mar.
Geol., 97: 225—-231.

Karara, HM. and Y.I. Abdel-Aziz, 1974. Accuracy aspects of
non-metric imageries. Photogram. Eng., 40: 1107—1117.
Karara, HM., 1985. Close-range photogrammetry: where are we
and where are we heading? Photogram. Eng. Remote Sens.,

51: 537-544.

Lippmann, T.C. and R.A. Holman, 1989. Quantification of sand
bar morphology: a video technique based on wave dissipation.
J. Geophys. Res., 94: 995—1011.

Plant, N.G. and G.B. Griggs, 1992.
nearshore processes and beach morphology near a seawall. J.
Coast. Res., 8: 183—200.

Plant, N.G. and R.A. Holman, 1997. Intertidal beach profile
estimation using video images. Mar. Geol., 140: 1-24.

Seymour, R.J., 1989. Nearshore Sediment Transport. Plenum
Press, New York, 418 pp.

Wright, L.D. and A.D. Short, 1984. Morphodynamic variability of
surf zones and beaches: a synthesis. Mar. Geol., 56: 93—118.

Interactions between

19984 59 299 131 M4
19989 6 309 FAE A



