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NASA Human Exploration Telerobotics

Rugged RTI DDS Middleware Supports Human-to-Robot
Communication between Land and Space

Exploring the Use of Telerobotics

The National Aeronautics and Space Administration (NASA) pioneers developments in aerospace
exploration and research to benefit both space and domestic technology.

Led by a team at the Ames Research Center in Moffett Field, California, the NASA Human Exploration
Telerobotics (HET) project is focused on improving NASA's ability to remotely control a variety

of robotic arms, rovers and other devices. The project’s goal is to take routine, highly repetitive,
dangerous or long-duration tasks out of human hands and improve the way humans live and work in
space.

The HET project is testing robots remotely operated by controllers on the ground and by astronauts in
space. Using robotics, researchers hope to coordinate human and robot activities more effectively to
maximize crew safety, mission success and scientific return on investment.

The Problem

NASA was looking for a software architecture and communications infrastructure that enabled
reliable, standards-based messaging between the International Space Station and Earth. They would
eventually support communications between spacecraft and other planet surfaces. Challenges of
working in space include time delays, intermittent connectivity, packet loss and a rugged production

environment.

Despite variations in purpose, technology and design, all HET robots
are equipped for both high-speed (local) and low-bandwidth delayed
(satellite) communications. Terry Fong, director of the Intelligent Robotics
Group at NASA Ames, evaluated the communications requirements early

“NASA relies on the
Connext DDS solution
because of its ability to
tolerate time delay and loss

in the project. ) ]
of signal that can occur with

The problem was finding a common, flexible, interoperable data signals bouncing between
communications interface that would readily integrate across each the space station, satellites
robot’s disparate applications and operating systems. A common and land-based devices.”
architecture was mandatory and standardization was also important. Stan Schneider, CEO, RTI
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The Solution

In 2008, NASA identified the Object Management Group (OMG) Data Distribution Service (DDS) for
Real-Time Systems—a widely recognized standard—for use as robotic middleware. DDS offers flexible
parameters that support a common data interface and enables integration across systems.

For the last six years, Fong’s team has leveraged RTI Connext™ DDS software for its flexible service
parameters and durability.

For the HET project, NASA relies on the Connext DDS solution because of its inherent tolerance of
time delay and loss of signal that occurs with signals sent between the vast distances separating the
space station, satellites and land-based devices.

As part of the telerobotics project, NASA Ames used RTI Connext DDS to test how astronauts on the
space station could remotely operate planetary rovers.

Lasting Benefits

NASA Ames was one of the first RTI customers in the early 1990s. The agency has continued to use
the RTI implementation of DDS middleware in other projects over the last 20 years.

In addition to meeting the needs of demanding, mission-critical applications with data-centric
messaging, NASA also takes advantage of loosely coupled integration that significantly reduces long-
term software maintenance effort and costs.
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