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Mitsubishi Electric Develops Scene-Aware Interaction Technology
More natural and intuitive human-machine interaction through scene awareness

TOKYO, July 22, 2020 — Mitsubishi Electric Corporation (TOKYO: 6503) announced today that the

company has developed what it believes to be the world’s first technology capable of highly natural and

intuitive interaction with humans based on a scene-aware capability to translate multimodal sensing
information into natural language. The novel technology, Scene-Aware Interaction, incorporates Mitsubishi
Electric’s proprietary Maisart®" compact Al technology to analyze multimodal sensing information for highly

natural and intuitive interaction with humans through context-dependent generation of natural language.

The technology recognizes contextual objects and events based on multimodal sensing information, such as
images and video captured with cameras, audio information recorded with microphones, and localization
information measured with LiDAR. To prioritize these different categories of information, Mitsubishi Electric
developed the Attentional Multimodal Fusion technology, which is capable of automatically weighting salient
unimodal information to support appropriate word selections for describing scenes with accuracy. In
benchmark testing using a common test set, the Attentional Multimodal Fusion technology used audio and
visual information to achieve a Consensus-Based Image Description Evaluation (CIDEr)™ score that was 29
percentage points higher than in the case of using visual information only. Mitsubishi Electric’s combination
of Attentional Multimodal Fusion with scene understanding technology and context-based natural language
generation realizes a powerful end-to-end Scene-Aware Interaction system for highly intuitive interaction with

users in diverse situations. “ Mai i
* Mitsubishi Electric's Al creates the State-of-the-ART in technology. arsar

** CIDEr is an evaluation metric that measures the similarity of a generated sentence against a set of ground-truth sentences
written by humans, placing importance on word sequences that are used relatively frequently by humans.
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Scene-Aware Interaction for car navigation, one target application, will provide drivers with intuitive route
guidance. For instance, rather than instructing the driver to “turn right in 50m,” the system would instead
provide scene-aware guidance, such as “turn right before the postbox” or “follow that gray car turning right.”
Furthermore, the system will generate voice warnings, such as *“a pedestrian is crossing the street,” when
nearby objects are predicted to intersect with the path of the car. To achieve this functionality, the system
analyzes scenes to identify distinguishable, visual landmarks and dynamic elements of the scene, and then uses

those recognized objects and events to generate intuitive sentences for guidance.
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Recent advances in object recognition, video description, natural language generation and spoken dialog
technologies using deep neural networks are enabling machines to better understand their surroundings and
interact with humans more naturally and intuitively. Scene-Aware Interaction technology is expected to have
wide applicability, including human-machine interfaces for in-vehicle infotainment, interaction with robots in
building and factory automation systems, systems that monitor the health and well-being of people,
surveillance systems that interpret complex scenes for humans and encourage social distancing, support for

touchless operation of equipment in public areas, and much more.
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“Turn right before the postbox”

Example of Scene-Aware Interaction providing contextual guidance

‘))) “Pedestrians are crossing the road”

Example of Scene-Aware Interaction providing guidance to avoid hazards

About Maisart

Maisart encompasses Mitsubishi Electric’s proprietary artificial intelligence (Al) technology, including its
compact Al, automated design deep-learning algorithm and extra-efficient smart-learning Al. Maisart is an
abbreviation for "Mitsubishi Electric's Al creates the State-of-the-ART in technology.” Under the corporate
axiom "Original Al technology makes everything smart,” the company is leveraging original Al technology

and edge computing to make devices smarter and life more secure, intuitive and convenient.
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Reference

Demo movie of Scene-Aware Interaction for car navigation.
English: https://youtu.be/t0izXoT_Aoc

Japanese: https://youtu.be/zcA6p4DEIHU

R&D Facilities Involved

Information Technology R&D Center, Mitsubishi Electric Corporation

Mitsubishi Electric Research Laboratories, Inc.

Maisart is a registered trademark of Mitsubishi Electric Corporation.
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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.
Mitsubishi Electric enriches society with technology in the spirit of its corporate statement, “Changes for the
Better,” and environmental statement, “Eco Changes.” The company recorded a revenue of 4,462.5 billion yen
(U.S.$ 40.9 billion*) in the fiscal year ended March 31, 2020. For more information, please visit
www.MitsubishiElectric.com

*U.S. dollar amounts are translated from yen at the rate of ¥109=U.S.$1, the approximate rate on the Tokyo

Foreign Exchange Market on March 31, 2020

4/4



