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Charlie’s Conflict of Interest Statement

Dr. Kemp is both an associate professor at Georgia Tech and the
chief technology officer (CTO) of Hello Robot Inc. where he works
part time. He owns equity in Hello Robot Inc. and is an inventor of
Georgia Tech intellectual property (IP) licensed by Hello Robot Inc.
Consequently, he receives royalties through Georgia Tech for
sales made by Hello Robot Inc. He also benefits from increases in
the value of Hello Robot Inc.

Summary: If Hello Robot does well, Charlie does well.
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The Design of Stretch: A Compact, Lightweight Mobile Manipulator
for Indoor Human Environments

Charles C. Kemp, Aaron Edsinger, Henry M. Clever and Blaine Matulevich

Abstract— Mobile manipulators for indoor human e
ments can serve as versatle devices that perform 5 ..m,
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rolling 3 commercial robot based (the Stretch
REI from Hello Robot Tnc) to perform tasks in real homes.
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since reducing weight and base size reduces the stably
achievable workspace and loads [26]. Reducing the scale of
‘mobile manipulators can make tasks infeasible [27]-[32], so
we developed  novel design matched to indoor use with
better scaling properies (3], [34],
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To balance competing objectives, we used mechanical

models and iterative design. For cach iteration, we created

a prototype robot and tesied it with a variety of real tasks.

ototype robots in the Healiheare Roborics Lab at Georgia
e 351 From Augast 2017 to ay 2020, Hello Robot .
ercated a sequence of cight prototype tobots with tests in a
real home in Atlanta, Georgia,
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The resultng product the Stretch Rescarch Ediion |
(Siwich REI" or -Srgh. s sgnicanly smalle lgher,
and less expensive than prior mobile manipulators with
‘comparable capabilites (see Fig. 1 and Table I). Within this
paper, we present the design of Stetch, justify it and provide
empirical evidence for its effcacy.

1L THE DESIGN OF STRETCH

We created a minimalist design for mobile manipulation
in indoor hus nts. The Roomba. robotic floor
a irai ample due 1o

obot began selling
202 s ver | il ok by e
46]. This success was

by matching the Roomba's body. sensors, and computation
10 the task and eavironment [47].
A, The Structure of Indoor Human Environments

Indoor human environments have Cartesian structure with
horizontal planes and vertical surfaces, including floors,
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Project-based Class with Open Materials
https://sites.gatech.edu/robotic-careqivers/

Teaching Award
Student Recognition of Excellence in Teaching:
Class of 1934 CIOS Honor Roll

Now a research project in my lab!
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Hydration Assistance via Water Delivery Fall Assistance using Remote Teleoperation

Zach Shaefer, Miles Macero, Hannah Paterson, Kendra Dawson, & Naveen Balaji N Aparna Subramaniam, Mark Putman, Jeremy Collins, Stuart Song, Prathic Sundararajan
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fechll Manipulating Blankets via Physics Simulations  RiSEcWE
https://github.com/RCHI-Lab/bodies-uncovered

Kavya Puthuveetil, Charles C. Kemp, and Zackory Erickson, Bodies Uncovered: Learning to Manipulate Real
Blankets Around People via Physics Simulations. IEEE Robotics and Automation Letters (RA-L), 2022.
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Gograia) Reaching Body Locations

https://github.com/Healthcare-Robotics/BodyPressure

Robotic Control
(unpublished)
Matt Lamsey
Naveen Balaji

Henry M. Clever, Patrick Grady, Greg Turk, Charles C. Kemp, BodyPressure — Inferring Body Pose and Contact
Pressure from a Depth Image, IEEE Transactions on Pattern Analysis and Machine Intelligence, 2022.
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Gegraia Visual Pressure Estimation and Control QO Meta

https://arxiv.org/abs/2204.07268

Input Image Visually Estimated Pressure Ground Truth Pressure
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Patrick Grady, Jeremy A. Collins, Samarth Brahmbhatt, Christopher D. Twigg, Chengcheng Tang, James Hays,
Charles C. Kemp, Visual Pressure Estimation and Control for Soft Robotic Grippers, preprint on arXiv, 2022.
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Visual Pressure Estimation and Control 0O Meta
https://arxiv.org/abs/2204.07268

RGB Image

Target and Estimated Pressure

Initial Pose Make Contact Approach Object Grasp Lift

Patrick Grady, Jeremy A. Collins, Samarth Brahmbhatt, Christopher D. Twigg, Chengcheng Tang, James Hays,
Charles C. Kemp, Visual Pressure Estimation and Control for Soft Robotic Grippers, preprint on arXiv, 2022.
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