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Abstract

In order to observe and record conditions of the sea ice efficiently and specifically during in-situ investigation with the support of icebreaker research vessel (IBRV),
the very-high-resolution (VHR) imaging systems have been used in recent past. The VHR images are generally acquired lower altitude than cloud height, therefore, the
Images can be acquired even in unfavourable weather conditions for optical satellite image acquisition, and can be applied to comparison with various kinds of remote
sensing datasets. However, producing mosaicked image using the VHR images have suffered from drift of seaice. The sea ice drift interrupts simultaneous geotagging
In overall study area as geographic locations of sea ice moves continuously; therefore, the mosaicked image generated from improperly geotagged individual image
depicts a scene of ambiguous time. In this study, we present a case study of VHR sea ice image acquisition using a helicopter equipped with commercial off-the-shelf
(COTS) geotagging and imaging sensors with a support of IBRV Araon in East Siberian Sea, Arctic Ocean. We also propose an image mosaicking strategy using the
improperly geotagged VHR images acquired over drifting sea ice to decrease temporal and spatial ambiguity.
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used. While the UAV and helicopter imaging systems improved spatial coverage from
multiple higher image acquisition positions than the shipborne imaging systems, drifting
sea ice still hampers generating precisely mosaicked image.
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In this study, we present a case study of VHR sea ice image acquisition using a helicopter
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drifting sea ice to decrease temporal and spatial ambiguity.

* Predefined Subsets of Acquired Images

« Two image subsets were defined as the subset I, images acquired from elevations between
200 m and 400 m, and the subset Il, images acquired from elevations higher than 1,000 m.
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sensor. A commercial digital camera was attached on
the bottom of helicopter and set to nadir viewing - |
geometry. Imaging time interval was set to every | I
single second. e |

« To record flight path of the helicopter, a commercial . s
potable GPS logger with a capability of 20 Hz S===CSRElEnESss -
recording frequency was carried during flight for [ty
image acquisition. In a post-processing procedure, B
the GPS logs of the time difference less than 0.02
second between GPS log and timing of image
acquisition were selected and designated as the

Image acquisition positions of corresponding images.
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Investigation was conducted during the VHR image acquisition and the position of the
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e Error estimation from camera location of the subsets before and after sea ice drift
compensation during image mosaicking processes
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