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1. Problem Statement

The task i1s to compute the change in 3D pose (position and orientation) of a small object,
such as a coin, key, mobile phone, purse, clock, plate, or checkerboard, from two
successive arbitrary views of the same object. The objects may have near planar surfaces.
The objective is to achieve very high accuracy in determining the pose change, which
involves estimating the relative rotation and translation between the two views.

2. Introduction

Pose estimation is a crucial problem in computer vision with applications in robotics,
augmented reality, and object tracking. Accurate 3D pose estimation allows for precise
interaction with objects in a physical environment. For small, near-planar objects,
traditional methods can struggle with precision due to limited texture and significant
perspective distortion. This project aims to leverage computer vision techniques to
achieve high-accuracy pose estimation from two successive views of such objects.

3. Expected Input and Output
Input:
1. Two successive RGB images of the object taken from arbitrary viewpoints.
Output:

1. Relative rotation matrix (R) between the two views.
2. Relative translation vector (t) between the two views.
3. Reprojection error metrics indicating the accuracy of the pose estimation.



4. Example

Example 1:

Input:

Output:

Relative rotation matrix (R) between the two views.
Relative translation vector (t) between the two views.
Reprojection error metrics indicating the accuracy of the pose estimation.

5. Dataset

e KITTI Dataset: Although not specifically for tiny objects, the KITTI dataset
provides stereo images with ground truth for various tasks, including 3D object
detection and pose estimation.

e TUM RGB-D Dataset: This dataset includes stereo image sequences with ground
truth camera poses. While it's more focused on general scenes, it can be useful.
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