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1.   Introduction

In fiscal year 2017, NTT, NTT DOCOMO, and 
Hitachi Ltd. were entrusted along with other research 
institutions with contract research sponsored by the 
Ministry of Internal Affairs and Communications. 
The research project was called “Research and devel-
opment (R&D) of frequency effective utilization 
technology corresponding to various situations sup-
porting a vast number of autonomous mobility sys-
tems.” The companies involved have been proceeding 
with R&D in this project for the last two years. In this 
project, NTT was entrusted with researching both 
technologies for fast moving object edge computing 
(technologies to be challenged (i)) and technologies 
for detection and response-judgment of large amounts 
of abnormal traffic (technologies to be challenged 
(iii)), as indicated below. The results that NTT has 
achieved have helped to improve the target frequency 
utilization efficiency. 

The research results of the said contract research 
were integrated, and a demonstration event was 
staged at the Yokosuka × Smart Mobility Challenge 
2019, which was held at the Yokohama Research Park 
January 24–26, 2019. The event featured panel dis-
cussions as well as an autonomous mobility system 
consisting mainly of cars on public roads.

•  Technologies to be challenged (i): Highly effec-
tive communications processing technologies 
using distributed data processing (entrusted to 
NTT) 

•  Technologies to be challenged (iii): Technolo-
gies of detection and suppression of large 
amounts of abnormal traffic for improving reli-

ability (entrusted to NTT)

2.   Results of research

One of the technologies in category (i) that NTT is 
developing is edge computing technology,* a kind of 
distributed computing technology, that is applicable 
to fast moving objects, mainly cars. Specifically, 
these technologies enable fast transfer of application 
data between edge servers by utilizing mobile net-
work control information when sending and receiv-
ing large amounts of data to and from fast moving 
objects such as cars (Fig. 1). This makes it possible to 
effectively distribute large amounts of information to 
fast moving cars by means of distributed processing.

The technologies that NTT is developing in catego-
ry (iii) include anomaly detection technology appli-
cable to the autonomous mobility system, which 
enables efficient analysis of large amounts of traffic. 
This technology includes techniques for distributed 
cooperative detection of abnormal traffic, enabling 
the minimum information required for continuous 
monitoring of target mobility to be transferred from a 
transfer-source edge server to a transfer-destination 
edge server by capturing the timing of movement of 
autonomous mobility between edges. This enables 
continuous and effective monitoring of communica-
tions traffic that follows the movement of autono-
mous mobility between edges.
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* Edge computing technologies: Faster processing of big data and 
provision of real-time services are made possible by decentraliz-
ing the data computing process by means of edge servers that ex-
ecute intermediate processing of data, as they are installed be-
tween datacenters and devices.
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3.   Future development

The developed technologies will be considered in 
light of their utilization in business activities as well 
as their international application and standardization 
by standardizing bodies. The social needs associated 
with the realization of autonomous driving will also 
be taken into account. In the future, NTT will strive 

to contribute to the realization of autonomous mobil-
ity systems through these efforts.
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Fig. 1.   Fast transfer of application data between edge servers.
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Demonstration environment was built at the Yokohama
Research Park, and the connection status of edge

servers was visualized in real time. 

GW: gateway
LTE: Long Term Evolution
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(1) Provide information of transfer-destination edge server
based on handover information of LTE network.

(3) Access transfer-destination edge
server after state information is
transmitted.
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