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Mitsubishi Electric Develops Multilingual Speech Recognition Technology

that Automatically Identifies which Language is Spoken

Will help realize speech interfaces that are highly suited to a wide variety of situations by applying the
company’s Maisart compact Al to simultaneously identify and understand spoken languages, even when
multiple people are speaking

TOKYO, February 13, 2019 — Mitsubishi Electric Corporation (TOKYO: 6503) announced today that it has

developed what the company believes to be the world’s first technology capable of highly accurate multilingual
speech recognition without being informed which language is being spoken. The novel technology, Seamless
Speech Recognition, incorporates Mitsubishi Electric’s proprietary Maisart® compact Al technology and is
built on a single system that can simultaneously identify and understand spoken languages. In tests separately
involving 5 and 10 languages, all conducted in low-noise environments, the system achieved recognition with
over 90 percent and 80 percent accuracy, respectively, without being informed which language was being
spoken. The technology also can understand multiple people speaking either the same or different languages
simultaneously.
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Seamless Speech Recognition technology

The Seamless Speech Recognition technology uses Mitsubishi Electric’s proprietary deep-learning method for
unprecedented flexibility and accuracy. Adopting an end-to-end deep-learning framework where a deep
network is trained using only input and output samples, the technology builds a single system that
simultaneously identifies and understands spoken languages without having to rely on expert knowledge such
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as phoneme systems and pronunciation lexicons. Simultaneous learning using multilingual speech data

increases its robustness.

The new system uses Mitsubishi Electric’s proprietary Hybrid CTC/Attention Method for end-to-end speech
recognition, which significantly improves the accuracy of the speech recognition process. The method is built
on two representative methods for end-to-end speech recognition—connectionist temporal classification
(CTC) and attention-based decoding—combining their advantages while alleviating their drawbacks. In
particular, the hybrid method benefits from CTC’s capability to predict accurate alignments between input
speech signals and output characters, and the attention method’s capability to consider interdependences across

time of the acoustic and language characteristics of speech.

Speech Recognition Accuracy

Works without spoken 5 lancuaces 10 laneuases
language being specified guag guag
New technology Yes >90% >80%
Conventional technology™* No 87% 72%

Note: Assumes ideal recording conditions
** Combination of multiple systems built and trained separately for each language, with manual selection in advance of the
spoken language

Speech recognition technology has made it possible to operate devices such as smart phones and car navigation
systems by voice. But since conventional speech recognition systems are developed separately for each
language, users have to select the language they want to speak beforehand. It is possible to use a language
identification method prior to the speech recognition, but this results in a degradation of the usability due to
the delay needed for language identification, and an increase of the recognition errors due to language
identification errors and sub-optimal speech recognition systems trained with insufficient monolingual data.
The accuracy of conventional speech recognition systems also greatly suffers when dealing with overlapped

speech by multiple speakers, limiting their applicability.

Mitsubishi Electric’s Seamless Speech Recognition technology is expected to help realize speech interfaces
that are highly suited to a wide variety of situations, such as a multilingual family using the same home
appliance or international travelers querying an airport terminal’s guidance system in their mother tongues.

Going forward, Mitsubishi Electric will work to further improve the accuracy and applicability of automatic

speech recognition in real environments, including cars, homes, public facilities and more.

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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Patents
Pending patents for the technology announced in this news release number three in Japan and nine outside of

Japan. The patents for the technology announced in this news release number four outside of Japan.

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.
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;
USS$ 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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