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3-D IMAGE PROCESSING OF SEA BEAM BATHYMETRIC
DATA—AS APPLIED FROM THE SAGAMI TROUGH
TO THE IZU-OGASAWARA TRENCH

Akira Asada*

Abstract

A digital sounding system of good performance, called the Sea Beam, has been introduced and
a sounding data processing system which can draw contour maps by computer processing has
been prepared by the Hydrographic Department of Japan. The Sea Beam is a swath survey
system with 16 narrow beams, which can survey the topography of the seafloor in detail, and
give accurate data on depth and relative position between depth points. Up to this time, contour
mapping has been used as a representative expression method of seafloor topography. However, it
is difficult to catch the delicate topographical features from such contour maps. In recent years
three-dimensional expression of the topography has been used by means of computer processing.

The technique adopted projects three-dimensional topography from various directions onto flat
sheets. View maps are generally drawn by stream lines or meshes. However, the view maps have
limits in expressive resolution, so they are not always suitable for fine topography. The author
developed a method which expresses topography of the seafloor delicately, by using precise Sea
Beam bathymetric data. The 3—D Image processing program expresses the topography of the
seafloor with shade and color-coded depth contours, with the aid of an ink-jet scanning color plot-
ter.

The efficiency of 3—D image processing is confirmed by the application of the practical Sea
Beam data in the area from the Sagami Trough to the Izu-Ogasawara Trench, which was

surveyed by the Hydrographic Department in 1984 and 1985.
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Figure 6 Shade area of a 3—D topographic datum by scanning projective

direction from 0 to 90 degree.
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Figure 7 3—D image view which are remained white area by data loss
and colored irregularly (a) and improved view (b).



120 AKIRA ASADA

M~z bnBLORBELE—HITHSE. IV REEYRHTADIRBLLUE YT, #E
BOERSICHELE, £/213, BOEHBE, ¥ 7AvaT—20MBLY 1 T35-o%EK, &40 Imm
SoFL L THY R Lic, MtiEE2Rz 5720, BEERE LKL, BA5 02 3BbAaVnIIT 572
W, FEHIIELTH T A v a2l 7oy 351 ~160BNW Ky bd7ry b 2AMEBIEYTHELE. &
o, ¥ 7 AV aDKREIBIOBRBITELA-TEY, 0.8mmE VP LAEVMROERBEL TH B, &
TAYaOKREIETENSMMEV S LI YV OVWNEE TS L ELLABBINFEL v,
ZOLSIELTInELLENRVEETSZ LKL (B7H- (b)).

k7, BEUEICE BRSSO FEERRZBOLEVDESE, -2, b bE, KEHTEOI
CTRTEREZRNZCBE SO0 FETHY, SHEOL I RERTEHFELIR > TV EEEICRL T Y LE
o, o THHRBEMMERZE T Sicd R ) hkien,

4. MEFNST7HPORE - NEEBEOT IOV TOAENE

ZOWE TR 7T AERNT, BRSYE~COFEEIKIET BTl N 5 7 0 o FE - DNEREHIC
oy —E-s#{EF—FiIc L CRBERL ., WERIREIESRICRTLEI N THD, -t —4fE
B w5 AL 28R BEEC O RBERFBI~URICRT. HUE» BRI AT THOHE L 5

, A%Q.\

Figure 8 Index map of Sea Beam surveyed area (stippled) and drawing areas (boxes with
heavey lines). @, @ and @ corespond with Figure 9—10, 11—12 and 13-—14,

respectively.
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Figure 10 3—D image view of @ in Figure8.
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Figure 11 Contour map of @ in Figure8. Contour interval 50m.
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Figure 13 Contour map of @ in Figure8. Contour interval 50m.



CONTOUR PROCESSING OF SEA BEAM BATHYMETRIC DATA

Figure 14 3—D image view of @ in Figure8.
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