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1 INTRODUCTION

reality, and object manipulation.
2. Ongoing Research at match: Current research at the institute is centered around the comparative
evaluation of various pose estimation models with a focus on their accuracy and reliability. A key area of

1. 6D Pose Estimation: It is the process of determining an object's position and orientation in three-
dimensional space. This involves two main components: translational and rotational pose, as depicted in the |
figure on the right. Accurate 6D pose estimation is essential for applications such as robotics, augmented pitch -.:)

X

poses, which complicates interoperability and comparison. This inconsistency underscores the urgent need
for standardization to streamline development and ensure broader applicability.

development is the integration of Augmented Reality to support intuitive programming and enhance user Interactive
interaction Responsive CrBarts. and
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3. Challenges in Using Pose Estimation Models: Running pose estimation models across multiple frames by
can be computationally intensive and time-consuming. Different models often use varied representations for Streamlit
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2 PROJECT

The goal of the project is to develop a web application that can take in
necessary inputs, process image data, and send requests to a pose estimation
model via an APIl. The application visualizes the results by displaying a 3D
overlay and coordinate axes at the object's origin, using the transformation
matrix returned by the API. The project seeks to establish a standardized set of
inputs and outputs to simplify the comparison of results across different pose
estimation models.

Technical Overview: The frontend is developed entirely in Python. It is based
on Streamlit: an open-source software that provides important Ul and handling
features which are essential for developing this application. Python libraries
such as trimesh, pyrender and open-cv were used to handle the images and 3D
models.

RGB Depth Region of 3D Model Camera Run Pose
Images Maps Interest Intrinsics Estimation

Final JSON Edit Values

setup.

3 | CHALLENGES AND LEARNINGS 4 CULTURAL
« Custom Region of Interest: A major requirement, and a challenge in the project was providing a canvas * Public Transport
to draw a custom Region of Interest (ROI). This feature depended on the Streamlit Canvas component. « QWERTY v German Layout
However, this component was not compatible with newer versions of Streamlit. Various fixes, including « Guten Appetit/Bon Appetite
ones on GitHub and building a custom canvas using HTML and CSS, were attempted, but none proved * Fests
effective. The final solution was to downgrade Streamlit to version 1.40.0, which restored compatibility * Travel
with the Canvas but came at the cost of losing some newer Ul features. » Gothic & Half-Timbered
 Accurate 3D Overlay: Displaying the 3D overlay required special transformations to conform to a Architecture
standardized format. Through trial and error, manual adjustments were made to change the origin and * Regional Train Delays:)
orientation to match the expected output. Eventually, the final solution involved accounting for the  Visiting the VW factory

negation of the y and z axes to counter the results returned by the foundation pose model.

This project gave me a strong understanding of the fundamentals of pose estimation and its application in
computer vision. | got familiar with Python libraries for image and 3D object processing. | learnt to utilize the
full potential of virtual environments and GitHub. | also completed the robot programming course, RoMo,
and learnt to program robots in RAPID (ABB), KRL (KUKA). | used a Siemens PLC to control the whole
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