ImprovinglmageArea Estimation from a Deep
Towed Camer&ystem with a Flat View Port

Nick Mortimer,AlanWilliams, Franzis Althaus, Deborah Osterhage, Mark Green, Aaron Tyndall, Mathew Sherlock

OCEANS AND ATMOSPHERE

Australia's Marine National Facility vessel has recently taken delivery of a new deep towed ogstera S
The system Isapable of being deployad depths of upo 4000m. It was designed to provide vision of
seabed terrain scaled with paired lasers. We have developed a method to scale the field of venahbied
abundance (density) ddfenthicorganisms to be estimated.

Figure 1 MNF Camera is prepared for deployment (left) Images aftecessing being viewed in 3D visualisation package
(right)

Camera System

The towed cameraystem is shown IRigure 1.The main imaging system
consists of £anonC300 high definition video camera paired witanon
1DX stills camera with a 18miens set at an obligue angl8till images

Figure3: Comparison of seabed angle derived from towed camera data compared withbratn sonar dat@mean

were taken every 5 seconds. All images were transmitted to the surface via a depth offset removed)

fibre-optic cable and recorded on shippard harddrive in realtime. A pair :

of lasers with a known separatiahstance (10cmis used as a reference for CaICU IatIOn Of Image Area

scalingobjects and aligning video and stills in time. The camera housing has a flat viewing port. This distorts the image due to

refraction of the light as it passes through the portal. A model of the
camera was developed using CCD sensor geometry and lens focal length.
Ray tracing from the parameter pixels of the CCD through the portal by
applying the vector form of Snell’'s law enabled the imageafloor area to

be calculated. This method can also be applied to cropped imagegire

4. The results were compared to a pool calibration and proved to be within
- 5% of measured values. The estimate of final imaged area is made by
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Figure2: Comparison of video and still alignment: Rookiycrop with coralsprisingidseastarandother fauna in cracks
and on the overhanging edge. Depfl1i03.3m (top).Orangeroughyandoctocoralson dead coral matrix, partially
covered by muddy sediments. Dep853.8m (bottom)at Adam’s Apple SeamoursAB

Sensor Alignment

Data fromthe towed video camera system is pgmbcessedising an I
nouse application developed in Pythdtalmarnfilters are applied to the

USB positions and package altimeter data to improve positioning of the
instrument. The output of the sensor alignment is verified by producing a
closed caption file. Most modern multimedia players support the use of
closed caption files through a simple text file format. The timing of the
captions proved highly accurate as can be seen in Figure 2. This system
allows for great flexibility in the types of data overlayed.

EStI m atl O n Of S e abe d S I O pe Figure4: Projected outline of image using ray traciihgft). Pool calibration:1.6m elevatiof38 degree pitciright).
The pitch of the camera and seabed slope both have a significant effect on COﬂCIUSlOn

the imaged area. Camera pitch can be accounted for using pitch sensor » Jose caption titles provide accurate and versatile annotation
data. The seafloc_)r cannot assumed to beflatany of our camera tows_ « Seabed slope can be retrieved from towed camera data

were steeply sloping seamounts. Seabed angle can be estimated using » Viewed area in images can be estimated to a useable accuracy
pressure sensoand altimeter data (Figure 3). » Density of seabed fauna is measured with an estimate of error
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