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E-CNN: Accurate Spherical Camera Rotation Estimation
via Uniformization of Distorted Optical Flow Fields

Dabae Kim, Sarthak Pathak, Alessandro Moro, Ren Komatsu, Atsushi Yamashita, Hajime Asama Asama Lab, / Yamashita Lab.
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Spherical cameras which can acquire all-round information are effective as” . 1T Al
to estimate rotation. CNNs are designed for planar images and cannot deal : e
with the non-uniform distortion present in the planer equirectangular Spherical and equirectangular images
projection. This can lower the accuracy of rotation estimation.

Objectives E [ ——

Accuracy improvement for spherical camera rotation estimation
considering the non-uniform distortion of optical flow fields

Background

%

—_— s s s s — — —
— > > > > —> —> —
—_— > s s s — — —

B e T —

Methoc_ls | & m 1;/;{?\\\/]// e
Equirectangular-Convolutional Neural Network (E-CNN) : vy }
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- Rotating two frames in roll and pitch directions by 90 degrees

- Calculating dense optical flow for each frame pair Non-uniform distortion on optical flow fields
- Feature Extraction Network
- EXtraCtlng featu res by CNN Frame Pair Uniformization Network Feature Extraction Network

Roll-rotated Optical Flow Patterns
Uniformization

- Euclidean distance loss between quaternions
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Results and Discussions

-Higher accuracy (28%71) and precision were achieved
-E-CNN performed better with deeper networks
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