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R&D Cultivating the Future of Communications
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KDDI works to connect a multitude of people, things, and
data using top-end communication methods to realize ideal
communications environments. We also provide surveys and
conduct R&D and consulting related to leading-edge ICT.
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Towards Values beyond Expectations and
Exciting User Experiences

KDDI foresees a future of enriched content, widespread

multi-device use, and all things connecting to the Internet.

To comply with this environment, KDDI undertakes activi-

ties in R&D to provide safe and comfortable communica-

tion, diverse values, and a surprising future through services

for our everyday lives.
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Network virtualization
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Future Internet
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Ultra-high-speed optical
transport
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NFV automatic operation
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Database and Al for network
operation automation
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Connected cars
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Infrastructure for loT
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loT big-data analytics

loT application for primary
industries

loT security
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Big-data integrated-analytics platform
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Al-based analytics Privacy protection
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Energy management Next-generation cryptography
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ID/Authentification
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Human factor security
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Cyberattack detection and defense
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Multimodal communication
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Augmented reality
* VR
Virtual reality
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Multilingual language
understanding
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Context understanding
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ICT platform for education
Health management
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Video streaming and wireless
communications for lunar
exploration
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Underwater acoustic
communication for marine
exploration
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Acoustic observation for
protection of endangered
species
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Research & Development

Multi-core, Multi-mode Optical Transmission Technology

Fifth generation mobile communication systems will require
not only enhancement of wireless technology but also
increased capacity in fiber-optic networks (spectral effi-
ciency). KDDI Research, Inc. became first in the world to
succeed with 64-quadrature amplitude modulation-type
multi-core, multi-mode fiber transmission (six modes in 19
optical cores) by aggressively reducing the impact of noise*.
The achieved spectral efficiency of 947 bit/s/Hz is about 60
times higher than that of LTE, which is used for 4G mobile
communications. (*As of May 2017)
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Cross section of multi-core,
multi-mode fiber
(19 light pathways)
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Security Evaluation of Next-generation Public Key
Cryptosystem and New World Record

Cryptosystems are essential to support secure communica-
tions. The spread of 10T devices and increasing capabilities
of PCs used for cryptanalysis caused a need for faster and
more secure cryptosystems. Lattice-based cryptosystems are
strong candidates. A global cryptanalysis contest was held to
evaluate their security. The security of the RSA cryptography
that is widely used on the Internet today was also confirmed
by researchers around the world through the same kind of
contest, after which it spread rapidly. KDDI Research, Inc. has
been engaged in research and development of lattice-based
cryptosystems from an early stage. To evaluate their security,
we developed a proprietary solving algorithm for the learning
with errors (LWE) problem that is the basis of the security of
lattice-based cryptosystems through joint research with
Kyushu University. Through efficient search processing and
parallel processing using 20 cloud-based PCs, we became
the first in the world to succeed in solving a 60-dimensional
LWE problem, taking 16 days. This provided important find-
ings for the design of secure lattice-based cryptosystems.

Smart Buoy Operation Technology in a Smart Fishing
Experiment at Higashi Matsushima City

loT is expected to offer efficiency gains to the fishing industry.
KDDI Research, Inc. developed smart buoys that gather
weather and ocean data near fishing grounds and conducted a
joint data-gathering experiment together with local fishing
professionals in Higashi Matsushima. As a result, the system
operated continuously at sea for over a month without chang-
ing batteries and achieved a salmon catch prediction accuracy
of over 70% for stationary nets in collaboration with Waseda
University. The research team will now seek to increase the
prediction accuracy by enlarging the volume of data for analysis,
with a view to increasing the efficiency of fishing operations.
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