Transferring Human Preferences from Canonical to Complex Assembly Tasks for Effective Robot Assistance
Nidhya Shivakumar — 23nidhyas@gmail.com

USC The Harker School, Class of 2023 SHINE
Viterbi USC Viterbi Department of Computer Science, ICAROS Lab, SHINE 2021 Summer High Schodl Hterisive

School of Engineering in Next-Generation Engineering

. However, previous work does not explore how
Motivation these features inform human decision making in
assembly tasks.

= In complex manual assembly tasks, various | Based on a preliminary study, we shortlisted the | Figure 1, Right: Picture of = Robot was able to plan a path from its
workers performing the same task could following features that inform human preference: | virtual setup location to the container in the storage
execute it slightly differently physical effort, mental effort area, and move it to the workbench
= Arobot would need to assist workers based = Learned about what factors govern
on their individual preference human preference, and how that
affects their behavior while performing
= Next, target axes (TSR) were made on an assembly task
Problem each object, so that the hand could grab - Learned how the robot plans its path
. ( ) the robot in the correct location. Inverse to move between two locations.
) User demonstration Abstract features . . . .
- Problem: to learn the dominant preferences for canonicalitask 1 for assembly tasks kinematics was used in order to find the
of each worker in a complex assembly task ) S i ’ hand configuration and joint angles (for the
= We cannot ask a user to perform complex e R | Complex task robot) so that it would be able to grab each
assembly tasks to learn their preferences, as ! ' object. This research will lead to greater
it can be very time Consuming. [ Learn reward function i User policy for ] prOdUCtiVity in humans as they will not
= Instead, learn preferences from Dyefabsimetinains complaxiask Figure 2, Left: TSR for the need to perform the assistive tasks such
demonstrations in a canonical task that the robot and container it will pick up. | | as fetching parts, and also, some of these
user is able to perform quickly tasks can potentially be a risk to humans.

Robot Motion Planning

= In order to deliver a part according to the
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Algorithm (Rapidly Exploring Random Trees),

Features that Govern Human which is a method for motion planning.
Preference = Pseudocode for RRT:

= Randomly generate points in the space

Based on literature review: = Random points must not interfere with who made SHINE possible.
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