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ØSpherical Boxes
• Spherical bounding box is defined as                    .
•             is the tangent point of the sphere and 

rectangular tangent plane.
•     and    are the horizontal and vertical fields of 

view of the spherical bounding box.

•      is rotated angle around center-axis             .
• Apart from     , another rotated angle     coupled 

with box-pair exists on sphere. [our insight]
• call     as external angle, while     as . external angle

Method

differentiablity ☆☆☆☆☆ ★★★★★ ★★★★★ ★★★★★

speed ★☆☆☆☆ ★★★★★ ★★★★★ ★★★★☆

accuracy ★★★★★ ★☆☆☆☆ ★★☆☆☆ ★★★★☆

Sph-Io2U FoV-IoU Sph2Pob-IoU(Our)Unbiased-IoU

Exact Method Approximate Method Approximate Method

Ø Task
• detect (locate+classfy) objects on panoramic / spherical images.

ØApplication
• environment perception for robotics and automatic driving.

Ø Focus point
• IoU calculation and loss design for spherical bounding boxes.

Ø Challenges
• It’s hard to balance differnetiablity, accuary and speed in spherical IoU calculation.
• It’s hard to design better spherical loss functions beyond naive L1-Loss.

Ø Contributions
• convert spherical boxes into planar oriented boxes in pairs, named as Sph2Pob.
• implement a differentiable, fast, accurate spherical IoU based on Sph2Pob.
• implement a flexible and extensible spherical loss functions based on Sph2Pob.

 

ØSpherical Images
• Spherical image is a natural extend (360° view) of comon planar image.
• Spherical image has two display mode, i.e., sphere  and ERP. 

Sphere Equal Rectangular Projection (ERP)

ØMain Results

ØEvaluations

• Scatter of different IoU. • Comprehensive comparison of box transform methods.

• Ablation studies about edge & angle calculation.
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• Evaluation on different Loss. • Evaluation on different detectors.
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1. Compute position and pose.

2. Construct spherical transformation.

3. Transform position and pose.

4. Compute Internal Angle.

5. Map spherical boxes to planar boxes.

★ IoU & Loss ★

❖Prerequisites❖

❖Introduction❖ ❖Experiments❖

❖Visualization❖

❖Methodology❖
Ø Overview
 

Ø Mathematical Details

Ø Comparsion
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