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Augmented Reality Laser Pointer for Tele-Assistance
PROCESS

Projective AR

User: a human who (1)
performs a task in
the physical
world

Remote Expert: a human
(2) who instructs the user
on how to perform
the task

HOW?
Our demonstration consists of a laser pointer
mounted on a two degree-of-freedom (DOF)
pan-tilt mechanism and a mobile phone running
one of the recently available augmented reality
libraries for world coordinate surface estimation.
Laser Pointer

Video see-through AR

WHAT?
We present a technical demonstration of PointAR: a projectorbased, human-computer interaction apparatus that allows
computers to point to physical objects in the real world.
WHY?
Our goal is to show that with a single projected point you
can attain some of the functionality that has often been
tackled with a projection of the full image onto the scene an approach that has been much more expensive, less
portable, and more complex.
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Through plane plane detection and tracking of clustered feature
points, the system can place 3D anchors into the camera's video
output, and robustly track the 3D anchors and surfaces in world
coordinates. The world coordinate estimates of surfaces and
markers in the scene enable open-loop control of the laser's pantilt mechanism. We close the loop by detecting the projected laser
point in-camera, and feed the error correction back to the laser rig
for iterative adjustment of motor angles, moving towards target.
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Prototype Focus

Process diagram: (1) Local user streams live video to the remote expert, (2) the
expert points on the screen, (3) the local user's phone translates the expert's remote
screen touch to a local surface point, (4) the laser rig receives the target angles for
its motors, (5) the pointer moves towards target point and projects a laser dot on the
surface.

PROTOTYPE COMPONENTS
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FUTURE WORK

Hardware

Google Pixel 2 XL, ARCore, Firebase
Realtime Database, Android Things,
NXP i.MX7D, Arduino, Dynamixel AX-12

Wearable Form Factor
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