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Traditional sensing technologies have been used
to tackle the challenging problems of people
counting, motion detection, industrial area
scanning, and robotics to detect objects and
avoid collisions.
As more industrial applications move toward autonomous functioning, sensing becomes
more important to generate and process a variety of data so that systems can become
autonomous and make real-time decisions. With Texas Instruments’ highly integrated
millimeter-wave (mmWave) radar sensors, a larger amount of processing can occur within
the sensor, thus enabling intelligence at the edge.
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develop a sensor solution in-house.
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Figure 1. Comparing a 60-GHz 55-mm-by-55-mm TI mmWave evaluation board with external antenna; and the new 15-mm-by-36-mm
evaluation board design with TI’s mmWave AoP sensor.

Robotics: collision prevention over a
wide area
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Industrial robots are designed to move slowly when
operating alongside humans. Robotic arm and
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Using TI mmWave sensors with an
AoP design for industrial 3D sensing

possible collisions, using 3D sensing capabilities to
define safe and danger zones.

An mmWave sensor requires the capture of both
location and accuracy data from its environment.
Key data sets include the range of the object from
the sensor and the speed of the object. To maximize
useful data collection, a 3D sensing system should
also be able to detect the height of an object and
filter out ground clutter. This maximizes a sensor’s
accuracy and measurement performance.
An AoP antenna’s wide FoV configuration
provides a 130-degree view in the azimuth
and elevation, which provides true 3D sensing
whether the sensor is ceiling- or side-mounted.
This antenna configuration, along with the small
size of TI mmWave AoP sensors, makes radar
sensing possible nearly everywhere in building
automation, factory automation, smart homes,
personal electronics and industrial systems.
Let’s focus on three applications that AoP
sensors enable: robotics, occupancy detection,

Figure 2. TI mmWave AoP sensors enable automation in a

and automated doors and gates.
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variety of robots in factories and homes.
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TI mmWave AoP sensors enable a wide variety of

TI mmWave AoP sensors have a wide FoV and

robotic applications, as shown in Figure 2. A wide
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conditioners, as shown in Figure 3.
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• Fast time to market: By eliminating expensive 		
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Automated doors and gates: positionand velocity-based operation in
tight spaces

sensors simplify the design and manufacturing 		
process, enabling in-house designs and reducing
time to market.

Intelligent sensors play a key role in automated

Occupancy detection: simplified
sensing in wall- and ceiling-mounted
placements

door and gate applications by allowing safe, cost-

Sensing solutions in building automation

design brings further advantages in an application

are generally concerned with detecting and
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The ease of integration of AoP sensors enables them to
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effective and energy-efficient solutions. Along
with the benefits of TI mmWave sensors, AoP
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Figure 3. Building automation sensing applications using TI mmWave sensors include elderly monitoring and air conditioners.
gate. An AoP design resolves the common issue of
“dead zones” that a typical door sensor detection
zone may not reach, eliminating the need for
multiple sensors in a system.

Conclusion
Combined with the existing benefits of TI mmWave
technology, building and factory designers can take
automation and intelligence to the next level with

Counting the number of people in a revolving door

an AoP sensor design. With a wide FoV, small form

to avoid overcrowding or determining the height

factor and simplified design, these sensors make it

of an obstacle blocking a garage door is simplified

possible for industrial system designers to quickly

by using an AoP design, which seamlessly fits into

and easily integrate mmWave technology into

tight spaces where bulkier sensor modules are

existing designs and new applications.

not feasible. An AoP sensor’s small form factor
seamlessly integrates into entrance systems while

Additional resources

still covering a wide FoV for convenient door

• Learn about industrial mmWave AoP sensors.

operation, as shown in Figure 4.

• Read the white paper, “Choosing 60GHz mmWave sensors over 24 GHz to enable
smarter industrial applications.”
• View the reference design, “Autonomous
robotics reference design with Sitara™
processors and mmWave sensors using ROS.”

Figure 4. Examples of automated entrance systems in buildings and warehouses enabled by TI mmWave AoP sensors.
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