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Mitsubishi Electric Develops Robust Sensing for Autonomous Driving
Enables autonomous-driving and driving-assistant systems to work even in dense fog or heavy rain
TOKYO, February 13, 2019 – Mitsubishi Electric Corporation (TOKYO: 6503) announced today that it has
developed sensing technology for highly accurate detection of vehicle perimeters even in dense fog or heavy
rain. The technology is expected to enable autonomous-driving and driving-assistant systems to work stably
even in rough weather, where the detection accuracy of conventional sensors tends to deteriorate significantly.

Lidar: Light detection and ranging system
Autonomous emergency braking in rough weather

Research and development efforts continue to focus on raising the detection accuracy of sensors used in
autonomous-driving and driving-assistant systems. These systems rely on various kinds of sensors to confirm
the positions, velocities, sizes, etc. of obstacles in the paths of vehicles. Until, however, conventional systems
using such sensors have not performed well in dense fog or heavy rain conditions that lower electrical and
laser wave permeability and camera visibility.
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The new technology selects and integrates information from multiple sensors based on the reliability of the
information. Time series data (velocity, width, orientation, distance, etc.) obtained from various sensors are
analyzed in real-time to predict the reliability of each sensor’s information affected by weather, based on its
respective features. By selecting and integrating information determined to be highly reliable, high-accuracy
detection is possible even in rough weather. The technology was deployed with an autonomous emergency
braking (AEB) system in tests to verify the performance of real vehicles in rough weather, and the AEB system
was confirmed to achieve safe emergency braking even in conditions where sensors normally do not perform
well. Going forward, the company will perform evaluation testing in actual environments and continue
development of the technology with the aim of commercialization from the year 2023 onwards. The company
expects future application of this technology in autonomous vehicles for safe and accurate lane changes even
in rough weather.
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Details
1)

By selecting and integrating information from various sensors based on the information’s reliability,
highly accurate detection was achieved even in rough weather.
Time series data, such as velocity, width, orientation and distance, was detected with various sensors and
then compared to information and values estimated based on each sensor’s features. Using real-time
calculations, the reliability of each sensor’s information which is affected by weather, was predicted. The
system then selected and integrated information determined to be highly reliable. Using this technology,
autonomous-driving and driving-assistant systems were demonstrated to perform normally in dense fog
or heavy rain.
Sensor

Feature

Millmeter-wave radar

High-accuracy detection of velocity and distance

Camera

Recognizes object sizes, such as width of another vehicle

Lidar

High-accuracy detection overall, except in foggy weather
Types of sensors used in tests
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2)

High performance of AEB system demonstrated even in rough weather
The tests simulating rough weather were performed at a facility operated by the nonprofit Japan
Automobile Research Institute. An AEB system was tested in heavy rain (rainfall 80mm/h) while the
vehicle traveled a maximum 40km/h. The AEB system was confirmed to have worked normally due to
the successful detection of objects, which initiated emergency braking. Also, the system was tested in
dense fog with a visibility of 15m while the vehicle traveled 10-15km/h. All tests under heavy rain
condition were repeated at night. Also, tests were performed when the camera’s detection accuracy was
compromised significantly by backlighting while the vehicle traveled at 10-40km/h. Under all conditions,
the AEB system performed successfully.

3)

Surrounding environment prediction function
A lidar does not perform well in fog (water suspended in the air absorb pulse laser signals), so information
from a lidar under such conditions enables the system to determine the presence of fog. The results from
this test will be incorporated in the process of calculating reliability for more accurate detection
capabilities.

Patents
Pending patents in this news release number four in Japan and four outside of Japan.
###
About Mitsubishi Electric Corporation
With nearly 100 years of experience in providing reliable, high-quality products, Mitsubishi Electric
Corporation (TOKYO: 6503) is a recognized world leader in the manufacture, marketing and sales of electrical
and electronic equipment used in information processing and communications, space development and satellite
communications, consumer electronics, industrial technology, energy, transportation and building equipment.
Embracing the spirit of its corporate statement, Changes for the Better, and its environmental statement, Eco
Changes, Mitsubishi Electric endeavors to be a global, leading green company, enriching society with
technology. The company recorded consolidated group sales of 4,444.4 billion yen (in accordance with IFRS;
US$ 41.9 billion*) in the fiscal year ended March 31, 2018. For more information visit:
www.MitsubishiElectric.com
*At an exchange rate of 106 yen to the US dollar, the rate given by the Tokyo Foreign Exchange Market on
March 31, 2018
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