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Dual-arm Whole-Body Teleoperation System for Efficient HRC Dataset Collection

Problem description:

The use of robots in various industries has increased rapidly over the past few decades. From man-
ufacturing to healthcare, robots are playing a significant role in increasing efficiency in unpopulated
scenarios. However, the use of robots in collaboration with humans when executing a common task
is still a challenge. Human-robot collaboration (HRC) requires the robot to understand not only the
task to execute but also the scene and the humans nearby. This project will explore the benefit of
creating a teleoperated dataset of a robot assisting a human in a cocktail-making task.

In particular, the student will implement a whole-body teleoperation algorithm on the TiaGO robot
using an HTC-Vive Virtual Reality Headset to collect a small dataset of the HRC cocktail-making task.
Next, the student will annotate the human actions, both on low-level (human-object interaction) and
high-level (human intention), as well as robot actions. As optional, the student will fine-tune existing
deep-learning methods in action classification for the collected HRC cocktail dataset and evaluate the
models in real-world experiments.

Tasks:

e Task 1. Familiarization with the TiaGO robot and HTC Vive

e Task 2. Implementation of the whole-body teleoperation on the TiaGO robot using the HTC-Vive
e  Task 2.1 Streaming the poses of the end effector

e Task 2.2 Streaming camera feedback to the human and displaying it in the Vive

e  Task 2.3 Implement robot locomotion with joysticks

e  Task 2.4 (Optional) Controlling the arm redundancy with additional trackers placed on the elbows
e Task 3. Collecting of the HRC dataset for cocktail-making.

e Task 4. Fine-tuning of existing deep-learning algorithms for the action classification in the cocktail

mixing task.

Task 5. (Optional) Display 3D pointcloud of the environment in the virtual world

e Task 6. (Optional) Implement robot locomotion with a point-and-click mechanism; base orientation
in the target position is controlled with the HMD.
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