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BENEFITS
Teleoperations: R2 can be
controlled by direct
teleoperations

Visual system: Multiple
cameras provide stereo
vision and depth perception

Health, Medicine and Biotechnology

Robonaut 2: Medical
Opportunities
The future of robotics and medical care

Dexterous Hands: Capable
of using many of the same
tools created for human use
Sensing: Uses its vision,
force and tactile sensing to
carry out tasks in real time

APPLICATIONS

Researchers at the NASA Johnson Space Center (JSC), in

Telemedicine

collaboration with General Motors and Oceaneering, have designed a

Surgical Robotics

state-of-the-art, highly dexterous, humanoid robot: Robonaut 2 (R2).
R2 is made up of multiple component technologies and systems

Home Medical Service
Robotics

making up nearly 50 patented and patent pending technologies with

Medical Rehabilitation

the potential to be game-changers in multiple industries including the

Hospital Service Robotics

medical industry. R2 technologies can aid in a variety of medical
applications, ranging from telemedicine to handling the logistics of
medical procedures. These activities can be done in autonomous
mode or in teleoperation mode, where the robot is controlled by a
technician or physician. This type of operation would be
advantageous during situations where a biomedical hazard poses
risks to humans, such as a contagious outbreak or a combat
situation. For more routine daily use, R2 could function as an
assistant to the hospital staff.
This NASA Technology is available for your company to license and
develop into a commercial product. NASA does not manufacture
products for commercial sale.

technology solution

Safe: Able to work side-byside with humans

NASA Technology Transfer Program
Bringing NASA Technology Down to Earth

THE TECHNOLOGY
R2's unique systems allow the robot to be used in many telemedicine applications and in
many medical scenarios. For example, R2 can assist a surgeon and the surgical team
before, during, and after a procedure with multiple tasks. The robot has the vision,
dexterity, and the ability to perform tasks tirelessly 24 hours a day, seven days a week.
R2 can work safely around humans, so it can be integrated into a dynamic hospital
environment.
The R2 technology capabilities in telemedicine are being explored through partnerships
with medical institutions. After a quick medical procedure training, a R2 teleoperator
was able to guide the robot and perform an ultrasound scan on a medical mannequin.
Humans at the controls were able to guide the robot to perform the task correctly and
efficiently by using R2's dexterity to apply the appropriate level of force and were able to
track their progress using the robot's vision system. The technology was also used to
experiment using a syringe and an intubation procedure with a mannequin to
demonstrate R2's telemedicine capabilities. R2 is well suited to be used by physicians to
conduct medical procedures on humans in remote locations.
R2 performing an intubation test procedure on a
mannequin guided by the teleoperator.

PUBLICATIONS
Patent No: 8276958; 8060250; 8498741;
8467903; 8401700; 8562049; 8,857,874;
8424941; 8412376; 8565918; 8412378;
8618762; 9,067,319; 8489239
Included is a sample list of the R2 hand
technology patents. For patent information
on the complete R2 systems, please visit
http://go.nasa.gov/1xWCiU5.
R2 holding a surgical tool during a
teleoperated medical procedure test session
with the Methodist Hospital surgeons and
NASA engineers.
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R2 during a medical procedure test using the
robot's dexterous hands to hold an
endoscopic camera on the left hand and an
endoscopic staple gun on the right hand.

NASA's Technology Transfer Program
pursues the widest possible applications
of agency technology to benefit US
citizens. Through partnerships and
licensing agreements with industry, the
program ensures that NASA's investments
in pioneering research find secondary
uses that benefit the economy, create
jobs, and improve quality of life.
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