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Localization using scene reflection on cornea
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Localization was challenged using the scene reflection on the cornea without
a scene camera that takes an environmental view. A 3D environmental map was obtained using a 3D
LiDAR in advance, and the virtual eye images were generated on each position and rotation. Virtual
tangent-plane images were generated as undistorted images from the obtained virtual eye images by
applying corneal imaging. The estimator was trained using the virtual tangent-plane images. In the
estimation, tangent-plane images were input to the estimator, and Monte Carlo Localization was

implemented with IMU to enable probabilistic estimation.
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