
Technical Article
Can mmWave Sensors Prevent Damage to Your Car 
Door?

Have you ever opened your car door, only to hit the door of the car next to you, or a pole you didn’t see? Or have 
you ever opened the trunk of your car automatically to see it collide with the roof of the garage? In both cases, 
your car door suffered damage, and you wished you could have avoided it – and the expensive repair.

To share a personal experience, I drove to a shopping mall recently in my luxury sports car. After I parked in the 
garage, I opened the car door and hit a small metal pipe extension that I could not see, even though I was very 
careful.

Car manufacturers have considered several sensing solutions in the past to solve this problem, but many 
sensors cannot reliably detect objects under multiple environmental conditions or in multiple locations around car 
doors. For instance, some sensors only detect objects in a single direction, while radar sensors can “see” a wide 
3D space around them. Millimeter-wave (mmWave) sensors are small enough to be hidden inside car doors, 
so there is no need to alter the design of the vehicle. mmWave sensors also continue to function despite noise 
interference from other sources, like ultrasonic sensors, in the sonic frequency range.

Figure 1. A mmWave Sensor on a Car Door Detects outside Obstacles
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Figure 2. A mmWave Sensor on a Lift Gate Detecting the Roof above

mmWave sensors remove the limitations of using cameras, which have difficulty detecting objects in the dark 
or when snow, dirt or mud are present, which can obscure the lens. Because no lenses are needed, TI’s 
AWR mmWave sensors can sense obstacles in the vicinity of car doors or trunks in a variety of environmental 
conditions like snow, rain and bright sunlight.

mmWave sensors can not only be used for smart door opening, but can also be used as side-impact radars 
when a car is in motion to detect objects like other cars, static obstructions or pedestrians. For example, TI’s 
AWR1642 sensor has a multimodal, programmable digital signal processor (DSP) that allows you to configure 
the sensor to detect objects in a 3D space up to 1 or 2m around a car door or trunk when parked for smart door 
opening, or to configure the sensor to operate when the car is in motion for side impact detection.

A few other applications of this sensor include the detection of curb and curb height, parking assistance, and 
even the recognition of speed bumps and potholes in the road if you place the sensor in the front of the vehicle 
rather than in the door.

Obstacle Detection

We tested the AWR1642 mmWave sensor to detect objects like a plastic pipe, wooden plank, metal objects and 
traffic cones at different distances and fields of view. Figure 3 shows the test setup, with the obstacle detection 
sensor mounted on a tripod at a height of 0.5m from the ground’s surface. We placed objects at 0.5m and 1m 
distances and in different angular positions and observed the detections.

Figure 3. Obstacle Detection Sensor in a Lab Setup, Detecting Wooden Plank

In most cases, we could detect the obstacle with accuracy up to ±70 degrees.
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Curb Height Detection

Figure 4 shows the experimental setup for the detection of curb height where a 19 cm height curb-stone is 
placed 30cm away from the sensor. The sensor is placed 90cm above the ground, which corresponds to the 
door handle height of a typical car. Figure 5 shows the range profile measured from the sensor which shows 
one reflection coming from the edge of the curb while another reflection coming from the corner formed by the 
ground-curb interface. The height of the curb can also be estimated by measuring the angle corresponding to 
these reflections. The height estimated in this case was ~20.5 cm which is close to the actual curb height of 19 
cm. This information could be used in the design of automatic door alerts, which can notify drivers or passengers 
about a possible obstruction outside the vehicle when a door is opened.

Figure 4. An obstacle detection sensor evaluation module in front of a 19cm-high curb stone, with the 
sensor at a distance of 30cm.
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Figure 5. The Detection Points from the Curb, with the Curb Edge and Ground Curb Interface Visible in 
the Processed Data.

The obstacle detection sensor evaluation module (EVM) shown in Figure 6 uses the AWR1642 sensor. It has a 
single-patch antenna, which enables it to see in a wide field of view at a close range. In addition, the sensor can 
detect in both azimuth and elevation directions, which enables obstacle detection in a 3D space.

Table 1. AWR1642BOOST-ODS Evaluation Module Parameters
Sensor parameter Value

Maximum range 15m

Minimum range 2cm

Azimuth field of view 140 degrees

Elevation field of view 80 degrees

Range resolution 4cm

Figure 6. Obstacle Detection Sensor Evaluation Module Based on the AWR1642

These tests show that the AWR1642 sensor can enable obstacle detection sensing when placed in car doors, 
trunks and around the vehicle. mmWave sensors can enable precise recognition and avoidance of obstacles 
in parking areas and on roads. Start your automotive obstacle detection design by evaluating the mmWave 
AWR1642 sensor today.

Additional Resources:
• Understand how mmWave sensors work in the white paper, “The fundamentals of mmWave sensors.”
• Learn about body chassis sensing through mmWave sensors in the white paper, “77GHz single chip radar 

sensor enables automotive body and chassis applications”.
• Watch a free space sensor demonstration video using TI’s automotive mmWave sensor.
• View the reference software and download the obstacle detection reference design.

www.ti.com

4 Can mmWave Sensors Prevent Damage to Your Car Door? SSZT643 – AUGUST 2018
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

http://www.ti.com/tool/AWR1642BOOST-ODS
http://www.ti.com/tool/AWR1642BOOST-ODS
http://www.ti.com/lit/pdf/spry315
http://www.ti.com/lit/pdf/spry315
http://www.ti.com/general/docs/video/watch.tsp?entryid=5703254640001
http://dev.ti.com/tirex/#/DevTool/AWR1642%20Automotive%20EVM/?link=Software%2FmmWave%20Sensors%2FAutomotive%20Toolbox%2FLabs%2FObstacle%20Detection
http://www.ti.com/tool/TIDEP-0104
https://www.ti.com
https://www.ti.com/lit/pdf/SSZT643
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZT643&partnum=TS5USBC402


IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE 
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” 
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD 
PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate 
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable 
standards, and any other safety, security, regulatory or other requirements.
These resources are subject to change without notice. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these 
resources.
TI’s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with 
such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated

https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

