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Abstract

An underwater camera system was installed on cruise-type AUV (Autonomous underwater vehicle) Deep! in
2020 and tested in a sea trial of photo survey in August 2021. In the sea trial, Deep! flew above a shipwreck and
took photographs with a frequency of 1.5 photographs per second. Deepl was set to fly on the survey lines with
Im interval in between and at the altitude of 8m, resulting in the success of making an ortho-photo mosaic image
through image processing such as correction of luminance and color coordination and alignment of the processed
photographs. Furthermore, the most efficient interval of survey lines was verified by reducing the number of the
survey lines used for making a mosaic image. Comparing mosaic images made with the photographs from survey
lines with interval of 2m, 3m and 4m (whose ratios of overlaps of photographs between adjacent survey lines
are 73%, 60%, and 46%, respectively), we concluded the interval of 3m was the most efficient in making a
mosaic image. Assuming an 18-hour-dive of photo-survey with 8m-altitude and 3m-line-spacing, the size of a
mosaic image obtained from one dive is calculated to be 291,600m?.
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Fig. 1 AUV payloads
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Fig. 2 Camera system

Table 4 Specification of camera system
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Table 5 AUV run time of sea trial
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Fig. 4 Processing flow chart to make ortho-mosaic image
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Fig. 5 AUV position measured by INS and USBL in
horizontal(a) and timeseries(b) plot
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Fig. 6 Example of two-dimensional fitting of INS position
to USBL position
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Fig. 7 USBL positioning error and number of USBL data
in each survey line
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Fig. 8 Example of raw image
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Fig. 9 Example of image processed after correction of
luminance and color coordination
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Table 6 Specification of computer to make the ortho-
mosaic images
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Fig. 10 Ortho-mosaic image with 1m interval of survey
lines using high accuracy of alignment of images

(@) .
] _" -
.
“.
.
(b)

a im

Fig. 11 Digital elevation model(a) and ortho-mosaic
image(b) at the bow of the shipwreck
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Fig. 12 Digital elevation model(a) and bathymetric image
(b) of the shipwreck
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Fig. 13 Ortho-mosaic image with 2m interval of survey
lines using high accuracy of alignment of images



(@)

(b) (b)

01 2 3 4 5m ’
i

Fig. 14 Ortho-mosaic image with 3m interval of survey Fig. 15 Ortho-mosaic image with 4m interval of survey
lines using (a)high and (b)medium accuracy of alignment of lines using (a)medium and (b)low accuracy of alignment of
images images
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