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Overview eSS BN DCLEMSON

Goal

* Advancing the next generation of indoor, mobile service robots that can be seamlessly integrated
into our homes and workspaces

Key challenge

* Enable efficient and socially intelligent robot navigation in homogeneous and heterogeneous settings
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Towards “thinking”, socially-intelligent service robots

(i) Leverage human trajectory data to improve the efficiency of robot-robot interactions

(ii) Leverage our own human-robot interaction experiments to extend robot navigation to human populated workspaces

Human-Inspired Robots Human-Centered Robots
(human trajectory datasets, (human-robot experiments,
life-like actions, ...) robot-aware crowd models, ...)

Social Robot Navigation Framework

(motion planning, data-driven learning,
reinforcement learning,....)
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Ongoing work: Human-inspired multi-agent.. @CLEMSON

navigation usmg knowledge distillation

Human-inspired robot navigation in homogeneous settings o
[Xu and Karamouzas, IROS 2021]: e oo
. | | N | <o >
1. Learn “expert” policy from human trajectory data using R
supervised learning Crowd Datasets Expert Policy RLSiEt?lTavtV:s:ge
2. Train general action policy for multi-agent navigation using RL https://motion-lab.github.io/KDMA

» Utilize the expert policies via implicit knowledge distillation

 Reward function
* High reward if agent reaches the goal + high penalty if it collides
* Knowledge distillation term that promotes expert actions
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Preliminary work: Human-centered robots..  @CLEMSON

T Experimental
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Human-Robot
Interaction Robot-Aware Social Robot
Experiments Crowd Models Navigation
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Broader Impact Education Plan

* Advancing the use of "thinking®, mobile robots to enrich our * New undergraduate and graduate robotics courses

quality of life and work * Deep Reinforcement Learning (Spring 2021)

* Disseminating findings through open source code and by * Social Robot Navigation (Summer 2022)

sharing experimental datasets

+ Promoting the multidisciplinarity of robotics and inspiring * Qutreach to K-12 schools in Charleston Metro Area & Upstate SC

the next generation of students in the EPSCoR state of SC

ccsD .. .

CHARLESTON ﬁ#’ !HEI.USI[}H AND EQUITY

COUNTY SCHOOL DISTRICT
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Thank youl!

Students Publications https://motion-lab.github.io/

1. P. Xu and |. Karamouzas, “Human-Inspired Multi-Agent Navigation using
Knowledge Distillation”, IEEE/RSJ International Conference on Intelligent
Robots and Systems, 2021. 10.1109/IR0S51168.2021.9636463

2. P. Xu, J.B. Hayet, I. Karamouzas, “SocialVAE: Human Trajectory Prediction
using Timewise Latents” (under submission)

3. F. Joshi, “Learning Multi-Agent Navigation from Human Crowd Data”, MS
Thesis, Clemson University, 2021.

This work is funded by 11S-2047632

Pl: loannis Karamouzas, ioannis@g.clemson.edu

2022 NRI & FRR Principal Investigators' Meeting NSF #11S-2047632

April 19-22, 2022

Award Date: April 2021



https://motion-lab.github.io/KDMA

