
 

AR platform for improving the efficiency of
automated tasks
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A new augmented reality platform, GhostX, uses ‘ghost’ avatars of a human and
robot to help a user plan out how the two can perform a task together. Credit:
Purdue University image/Yuanzhi Cao

When Tesla failed to hit weekly production targets in the first quarter of
2018, chief executive Elon Musk blamed it on "excessive automation."
The robots were slowing things down and "underrated" humans could do
better.
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Musk resorted to pulling all-nighters and sleeping at the factory so that
customer deliveries wouldn't be further delayed.

For those manufacturing jobs where humans have an edge, Purdue
University engineers have introduced "GhostX:" An augmented reality
platform that turns the user and robot into "ghosts." The user can then
plan out how to collaborate with the robot and work out kinks before
actually performing a task.

"The dexterity of the human hand may never be replaced by the robot.
But there are a lot of other tasks that are much more easily done by a
robot, such as heavy lifting or precise manipulation," said Yuanzhi Cao,
a Ph.D. student in mechanical engineering at Purdue. "If we put their
strengths together, productivity would increase."

The researchers presented GhostX on Tuesday (Oct. 22) at the 32nd
ACM User Interface Software and Technology Symposium in New
Orleans.

The technology solves a big engineering conundrum: For humans and
robots to truly collaborate, they would have to know exactly what each
other is doing.

"Factories currently prefer for humans and robots to work separately
because they would need an extremely robust method to sync a human
with a robot. That's not the case for current technology," Cao said.

With GhostX, whatever plan a user makes with the ghost form of the
robot while wearing an augmented reality head mount is communicated
to the real robot through a cloud connection—allowing both the user and
robot to know what the other is doing as they perform a task.

The system also allows the user plan a task directly in time and space and
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without any programming knowledge.

"It's totally codeless. The user programs the robot by demonstrating in an
augmented reality environment how the two will work together," said
Karthik Ramani, the Donald W. Feddersen Professor of Mechanical
Engineering.

First, the user acts out the human part of the task to be completed with a
robot. The system then captures the human's behavior and displays it to
the user as an avatar ghost, representing the user's presence in time and
space.

Using the human ghost as a time-space reference, the user programs the
robot via its own ghost to match up with the human's role. The user and 
robot then perform the task as their ghosts did.

GhostX gives the user the option of either planning tasks to be
completed at the same time or after each other. The system could also
possibly work for planning the tasks of hundreds of robots at once, the
researchers say.

The team will next explore the use of GhostX for training other humans.

  More information: 32nd ACM User Interface Software and
Technology Symposium in New Orleans: 
uist.acm.org/uist2019/?_ga=2.1 … 481055354.1557403082
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