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The Current Status of Research and Development of Equipment and Materials

As described above, there is a growing tendency for defense 
equipment to be increasingly high-performance and complex, 
which in turn is causing development and production costs to 
rise. Accordingly, from the perspective of optimizing cost, 
schedule, and performance through the entire life cycle of 
equipment and materials, including research and development, 
the Technical Research & Development Institute (TRDI) thor-
oughly analyzes and compares multiple proposals concerning 
such aspects as performance and cost, during the conceptual 
study, research, and development stages.

Moreover, as a tool for this, it conducts studies of modeling 
and simulation, such as initial review and assessment technolo-

gies for ships, and integrated air defense system simulations. 
Furthermore, in order to prevent surge in the unit price of mass 
produced equipment and materials, TRDI and the Equipment 
Procurement and Construction Offi ce (EPCO) have been im-
plementing a cooperative mechanism for conducting cost esti-
mates as part of life cycle management that starts in the devel-
opment phase of defense systems.

In addition, it has become common for developed countries 
to deal with the increasingly high-performance and expensive 
nature of equipment and materials by participating in interna-
tional joint research and development.

TRDI Initiatives

In order to conduct research and development that incorporates 
the latest science and technology, while anticipating the opera-
tional requirements of military units, in FY2009, TRDI began 
an “operational verifi cation study” in the form of research pro-
totype manufacture of an advanced personal equipment system 
for troops, which would permit the sharing of information be-
tween units and individual troops, and conducted fi eld tests 
based on operational conditions.

Moreover, it is developing an advanced digital data link sys-
tem to be mounted on fi ghter aircraft, in order to achieve orga-
nized combat through the networking of forces, from the per-
spective of joint operations.

In addition, as well as working on the development of new 
decontamination sets and research into defense robots, based 
on the lessons learned from the Great East Japan Earthquake, 
TRDI is promoting research and development of equipment 
that takes into account progress in science and technology in 

the civilian sector, such as information and communications 
technology, and technology to counter cyber attacks, including 
research into technology for building a cyber-training environ-
ment. This research into technology for building a cyber-train-
ing environment has been positioned as an operational verifi ca-
tion study. 

In addition, for some years, it has been conducting research 
into airborne infrared sensors, to detect ballistic missiles during 
the boost phase, and it has conducted trial evaluations of a sys-
tem called AIRBOSS (Advanced Infrared Ballistic-missile Ob-
servation Sensor System) mounted on the equipment test air-
craft (UP-3C). At present, it is conducting research into system 
integration technology, focused on integration between aircraft 
and ground-based systems in light of the miniaturization of in-
frared sensors, as well as researching systems that can detect 
targets effectively, based on a combination of radars and infra-
red sensors.

1

2

Testing an advanced personal 
equipment system

An equipment test aircraft (UP-3C) installed with AIRBOSS in fl ight
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Part III Measures for Defense of Japan

DEFENSE OF JAPAN 2013

1   These joint research and development projects are being carried out within the Japan-U.S. Systems and Technology Forum (S&TF) framework.

Technological Cooperation with Institutions Overseas and Within Japan

1 Basic Approach

As described above, it has become common for developed 
countries to deal with the increasingly high-performance and 
expensive nature of equipment and materials by participating in 
international joint research and development. As well as con-
ducting joint research and development with the U.S. Depart-
ment of Defense, the Ministry of Defense is engaging in coop-
eration with the UK and other countries, in fi elds relating to 
equipment and technology. In addition, TRDI is actively engag-
ing in research cooperation and the exchange of technical infor-
mation with research institutes within Japan, such as those af-
fi liated to incorporated administrative agencies and those 
belonging to universities.

2 Cooperation with the U.S.A.

With the U.S.A., the Ministry has conducted 18 joint research 
projects and one joint development project since 1992, and is 
engaged in the following at present1: (1) joint research on hu-
man effects of exposure to JP-4 and JP-8 and their engine ex-
haust; (2) joint research into image gyro for airborne applica-
tion; (3) joint research into hybrid electric propulsion; and (4) 
joint development of Standard Missile-3 Block II A.

3

belonging to universities.

Research on Defense Robots
Defense robots, which can replace SDF personnel in carrying out dangerous missions, will become effective pieces of equipment for 
suppressing damage incurred by and protecting the lives of personnel who carry out missions under extremely severe conditions such as 
combat activities and disaster dispatch.

The Technical Research and Development Institute is undertaking research on softball-sized, throwable reconnaissance robots for scouting 
out the inside of buildings or narrow gaps; explosive ordnance disposal robots for the handling of explosive ordnances from safe, remote 
places; in relation to the accident at Fukushima Nuclear Power Plant small-sized UGV*1 with improved running capacity on irregular ground 
and stairs along with radiation protection; unmanned, remotely-controlled vehicles with support through autonomic functions, for uses such as 
scouting and the transportation of supplies; and small-sized UAV*2 for fl ying to  tricky places under remote operation to gather information. 

Defense robots represent a new fi eld of equipment that is about to be explored. Regarding robots undertaking missions by being 
controlled by SDF personnel from remote areas, reliability of secure operation is critical. Therefore, research is being carried out through 
the repeated implementation of verification tests and evaluation by reproducing the operation scenarios, while utilizing superior 
technologies of the private sector, and many improvements are steadily being made toward the early materialization of defense robots.

*1 UGV: unmanned ground vehicle
*2 UAV: unmanned aerial vehicle
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Camera

Remote operation device

Wheels

Throwing the robot into a building In motion

Outline of throwable reconnaissance robots Remotely-operated unmanned vehicle
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3 Cooperation with Research Institutes Within 
 Japan

Since 2004, TRDI has concluded 11 agreements with bodies 
including incorporated administrative agencies (National Insti-

tute of Information and Communications Technology, Japan 
Aerospace Exploration Agency, etc.) and universities (Keio 
University, Yokohama National University, etc.), through which 
it engages in research cooperation and the exchange of techno-
logical information in a variety of fi elds.

Completion of the Development of the Next-Generation Fixed-
Wing Patrol Aircraft     

In FY2012, the Technical Research and Development Institute completed the development of P-1, the successor aircraft to P-3C, the 
fixed-wing patrol aircraft of the Maritime Self-Defense Force. Although P-3C was developed by the Lockheed Corporation and was 
prepared domestically under license, the engine, airframe and mission system of the P-1 were developed in Japan. The features of P-1 
are its high-bypass ratio turbofan engine, fl ight performance by incorporating a fl y-by-light* fl ight control system, and the signifi cant 
improvement of tactical information handling, communications, search/detection/identification capacities. Its characteristics lead to 
improved capability of constant information gathering, warning and surveillance capacities under normal circumstances.

In order to evaluate performance under low temperatures and takeoff and landing performance in snow and ice, a cold-resistance 
test was performed at Hachinohe Air Base. The test was carried out early in the morning at the lowest temperature. As examiners are 
also exposed to temperatures below zero for a long time, the test was implemented with full protection from the cold. Because of the 
limited testing period, there were concerns that conditions may not be appropriate for the test. However, a suffi cient amount of snow had 
fallen, as if waiting for P-1’s fl ight; the test was then carried out smoothly.

In the future, P-1 will serve a proactive role in ensuring the safety of seas surrounding Japan and of marine traffi c. In addition, its 
domestic development means that maintenance, production and repair will be carried out in Japan. Thus, this is expected to contribute 
to maintaining and reinforcing our technical platform.

* Fly-by-light is a system wherein the movement of control sticks and pedals operated by the pilot is converted into optical signals 
and the control surface is activated via optical fi bers. The light is resistant to electromagnetic interference and was realized in P-1 for the 
fi rst time in the world.

Flying P-1 Scene from the development stage (cold-resistance test at Hachinohe Air Base)
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