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Mitsubishi Electric Develops MEMS LiDAR Solution for Autonomous Vehicles
Accurately detects vehicles and pedestrians, facilitating safe, secure autonomous driving
TOKYO, March 12, 2020 – Mitsubishi Electric Corporation (TOKYO: 6503) announced today that it has
developed a compact light-detection and ranging (LiDAR) solution incorporating a micro-electromechanical
system (MEMS) that achieves an extra-wide horizontal scanning angle to accurately detect the shapes and
distances of objects ahead in autonomous driving systems. The new LiDAR solution irradiates objects by laser
and uses a dual-axis (horizontal and vertical) MEMS mirror to scan for the reflected light, generating threedimensional images of vehicles and pedestrians. Mitsubishi Electric expects this compact, low-cost solution
to contribute to the realization of safe, secure autonomous driving.
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Key Features
1)

Large dual-axis electromagnetic mirror with unique lightweight design enabling wide scanning angle

After objects are irradiated by laser, the maximum amount of reflected light must be collected in order to
obtain the most precise three-dimensional images, particularly of vehicles and pedestrians. LiDAR systems
therefore require mirrors with a large surface area in order to maximize light collection. Additionally, a wide
scanning angle is required for accurate vehicle periphery monitoring. Mitsubishi Electric’s new development
incorporates the industry's largest electromagnetic MEMS mirror, measuring 7mm by 5mm, in a lightweight
design which is able to scan horizontally and vertically. Despite its size, the unique structure of the MEMS
mirror facilitates a reduction in weight without sacrificing rigidity. The lightweight design and high
electromagnetically generated driving force allows the mirror to achieve large horizontal movement of ±15
degrees. Vertical movement is currently ±3.4 degrees, and Mitsubishi Electric aims to increase this to ±6.0
degrees or more by improving the beam structure of the MEMS.
The MEMS mirror can be produced in large quantities on a silicon substrate using semiconductor-processing
technology, making it suitable for mass production. In addition, it uses fewer parts compared to mirrors driven
mechanically with motors, which will contribute to the durability of the LiDAR solution.
2)

Optimized design supports downsizing as well as acquisition of 3-D images over wide area

Mitsubishi Electric has optimized the arrangement of the electromagnetic MEMS mirror and optical
components—including multiple laser light sources, photodetectors and lenses—to suppress optical vignetting
and to avoid the laser beam being distorted by any of the LiDAR’s internal components. The optimized design
and optical transmission/reception mechanism achieve an extra-wide horizontal scanning angle, enhancing the
scanning of vehicles ahead or oncoming vehicles, pedestrians crossing the road, traffic lights, traffic signs, and
roadside obstacles. With continued development, Mitsubishi Electric aims to achieve a vertical scanning angle
exceeding 25 degrees, which will allow the detection of vehicles and pedestrians even in close proximity.
The LiDAR body has a volume of just 900 cc owing to optimal arrangement of the signal processing circuitry,
power supply circuit and optical transmission/reception mechanism. Going forward, Mitsubishi Electric is
targeting development of an extra-small unit with a volume of just 350 cc or less.
Background
An in-vehicle LiDAR solution enables real-time, three-dimensional recognition of surrounding environments
through measurement of the time it takes for the laser light to irradiate objects, such as vehicles and pedestrians,
and be reflected back to the LiDAR. LiDARs are essential for the systems that enable advanced driver
assistance and ultimately autonomous driving. It is estimated that the global market for in-vehicle LiDARs,
currently growing by an average annual rate of 170%, will reach 330 billion yen by fiscal 2026.
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Conventional mechanically-driven LiDARs measure the surrounding environment by using mirrors rotated by
motors to capture the reflected light. Reducing the size and cost of these devices, however, has been a challenge
owing to the large number of parts in the motor drive unit. In addition, extreme temperatures, humidity and
vibration on roads have presented challenges for motor-driven mirrors.
###
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 a revenue of 4,519.9 billion yen (US$ 40.7 billion*) in the fiscal year
ended March 31, 2019. For more information visit:
www.MitsubishiElectric.com
*At an exchange rate of 111 yen to the US dollar, the rate given by the Tokyo Foreign Exchange Market on
March 31, 2019
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