


We will aggressively complete our mission with responsibility, professionalism and pride.
We will develop advanced weapons systems that meet the precise needs of the user.
We will conduct research and development seeking the most practical technologies that 
deliver the most appropriate solutions for the user.
People are the most important and valuable resource.  We will strive to cultivate our young 
work force by continuously developing their knowledge and skills in defense technologies.

TRDI is the indisputable leader in defense technologies.

The development of dependable weapons systems for the Japan Self Defense Forces that 
contribute to the national security of Japan. 

Vision
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HistoryHistory

Established as Research and Development Center, National Safety Agency 

Renamed as Technical Research and Development Center,  Japan Defense Agency

Renamed as Technical Research and Development Institute (TRDI), Japan Defense Agency

Aug. 1952

Jul.  1954

May. 1958

Restructured the administrative department and research centers extensively

The organization reedition according to the review of the implementation system for the TRDI, JDA 

TRDI, MOD (JDA Succeeded as MOD)

Jul. 1987

Jul.  2006

Jan. 2007
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Precision Firing System provides projectiles with mid-flight trajectory correction capability.

Precision Firing System

Firing Test of 155mm Course Corrected Munitions

Projectile and Muzzle Blast right after Firing
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Maneuver Combat Vehicle

Maneuver combat vehicle, which will be equipped with combat 
units, is useful for attacks to armored fighting vehicle and 
personnel using large caliber gun after rapid deployment in 
response to various contingencies.

Maneuver Combat Vehicle

NBC RV was developed to provide the Chemical Corps, and it can 
conduct reconnaissance quickly and accurately to clarify the state 
of NBC warfare agents contamination by means of built-in high 
sensitive and identifiable NBC new sensors.

NBC Reconnaissance Vehicle

NBC RV in Running Test
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The sonar system for next-generation submarines 

In order for our submarines to cope with  the 
future situation properly, we are developing and 
implementing sensing and signal-processing 
technologies,  based upon the requirements of 
enhancing the capability to detect targets and 
respond  acoustic features surrounding shallow 
water environment.

The snorkel system for next-generation submarines

In order for our submarines to cope with  the future 
situation properly, we are also developing and 
implementing the snorkel power generation system 
which to be smaller size and higher power to make 
platform more silent and covert.

The snorkel system for next-generation submarines 

The sonar system for next-generation submarines 
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The Main Elements of Integrated Radio Waves System

We are practicing the research of the wideband 
transmit module for common aperture antenna 
and so on to enhance the survivability of destroyer. 
This module improves the  capability of electronic 
warfare system and is applicable to the stealth 
upper structure. 

Design 22DDH, helicopter destroyer with combat 
control capabilities for Flag Ship and multipurpose, 
for example, international emergency and lager 
disaster, was completed.

The Integrated Radio Waves System
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Unmanned Aerial Vehicle Research System

The system includes an air-launched medium sized UAV 
featuring pre-programmed autonomous flight and landing. 
It will be used to study and develop UAV operational 
concepts for reconnaissance and other missions. Unmanned  Aerial Vehicle

TRDI has been developing both the XP-1 next generation 
maritime patrol aircraft and the XC-2  next  generation cargo 
aircraft for the replacements of the JMSDF P-3C maritime 
patrol aircraft and JASDF C-1 cargo aircraft etc. This 
simultaneous development of two types of aircraft (XP-1 and 
XC-2) is the large-scale project that is unique in the world. 

Next Generation Maritime Patrol Aircraft (XP-1)

Infra-Red Search and Track System

IRST (Infra-Red Search and Track) is a passive infrared FCS which is
considered essential to improve air-to-air operations of the aircraft in
ECM environment including anti-stealth situation.

Infra-Red Search and Track System
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Next Generation Cargo Aircraft (XC-2)

Advanced Technology Demonstrator

This is an experimental aircraft designed for evaluating the 
maturity and integration of advanced airframe and engine 
technologies for future fighters.

Advanced Technology Demonstrator

Improvement of undersea warfare capability for a Maritime Patrol Helicopter

A research is conducted to improve tactical combat 
support function and sonar signal process for maritime 
patrol helicopter. An upgrading vehicle network system 
is also included in the research. 

Improvement of Undersea Warfare Capability
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New Air-to-Ship Missile 

Standard Missile -3 Block IIA U.S./Japan Cooperative Development

TRDI is developing the XASM-3 high-speed Anti-Ship Missile. This missile has capability to respond more effectively to 
enemy combat vessels with high performance anti-air firearms.

The photograph shows an airborne trial of  a prototype 
missile (port side) with an integral rocket ramjet engine. 

TRDI is developing cooperatively with the U.S. 
Department of Defense Missile Defense Agency the 
SM-3 Block IIA missile which will provide the 
significantly increased defended area and 
engagement capability against growing ballistic 
missile threats compared to the SM-3 Block IA 
currently fielded.The photograph shows a round build-up activity to 

demonstrate the SM-3 Block IIA assembly/disassembly 
using missile section engineering units designed and 
manufactured by the U.S. and Japan.
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Type04 Air-to-Air Missile(kai)

Chu-SAM(kai)

Chu-SAM(kai) improve the Interception performance 
of Low-altitude and High-speed target as successor of 
Chu-SAM. In addition,  this system reduce 
procurement cost.

Operational concept

Type04 Air-to-Air Missile(kai) has extended 
IR Seeker cooling-time, improved capability 
of the Infra-Red Counter-Counter Measures 
and discrimination against the background.

The referential photograph shows an airborne trial of AAM-5. The 
AAM-5(kai) has improved IR seeker. 

Type88 Surface-to-Ship Missile System(kai)

Firing Test of Type88 Surface-to-Ship Missile(kai)

This new equipment, named SSM-1(kai), is employed to destroy the enemy’s ships 
before the enemy's landing. Compared to SSM-1 (present equipment), SSM-1(kai) can 
fire effectively and has high survivability.

eapon Systems Development is in charge of developing various 
stems and equipments
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Research of Next Generation Turbine Engine

The next generation turbine engine applicable for next 
generation fighter is based on the demonstrator engine 
XF5 (low bypass ratio augmented turbofan) which 
powers the Advanced Technology Demonstrator 
aircraft for countervailing technology against future 
stealth threats. Research on the next generation 
turbine engine is carried out starting with major 
components with advanced technologies (aero-
thermodynamics, structure & material, etc..) for state-
of-the-art system integration. 

As the important parts of test and evaluation processes the full scale static strength and fatigue tests of the XP-1 aircraft 
have been conducted. The static strength test is to verify the strength of aircraft structure under up to 150% of designed 
static loads, and so is the fatigue test under repeated loads. In both tests, design loads are simulated and applied to the real
aircraft structure by hydraulic actuators on the ground. 

Advanced Technology Demonstrator
aircraft

Compressor Combustor High Pressure Turbine

Next Generation Turbine Engine Major Components

Aero-Thermodynamics 
Technology

Engine Structure & Material 
Technology

Next Generation Turbine Engine
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Under the advanced SAM program, researches for 
missile guidance techniques to the targets such as 
cruising missile (CM), have been conducted. For a 
missile seeker in the SAM, CM has to be detected from 
background noise, e.g., target multipath echo. In the 
program, an RF seeker has been developed with 
application of radar polarimetry (polarimetric seeker). 
Evaluation experiments were carried out in Tsuchiura
Test Center and ASRC Niijima Branch, by using a 
moving target, etc., showing that the seeker has a 
capability of CM detection. 

Seeker technology research for Advanced SAM

Tests & evaluations for polarimetric RF seeker

Result of a moving target trajectory and tracking

The static strength test of XP-1Simulation of flight loads on the wing
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Research on Light-weight Combat Vehicle (LCV) System

Research on future multi-functional wheeled combat 
vehicle (Light-weight Combat Vehicle, LCV) is ongoing. 
To satisfy such contrary requirements that light-weight 
vehicle carries large caliber gun, LCV has introduced 
breakthrough technology so called Dual Recoil Gun System. 
In the system, primary recoil brake can reduce the firing 
reaction, followed by the secondary recoil brake reduces 
the force much less. With this technology, the LCV can carry 
large caliber gun on light-weight body.

Ballistic simulation is promising method to conduct R&D on guns and ammunitions efficiently.  Ballistic Simulator development
is to establish the reliable and useful simulation technology for the concept study and trajectory estimation of guns and 
ammunitions, by integrating the phases of interior, intermediate, exterior and terminal ballistics.  In order to validate and
improve the accuracy of simulation, advanced measurement technologies such as built-in memory projectile are applied. 

Light-weight Combat Vehicle

Non-Line-of-Sight Firing

Barrel
Carriage

Firing
Primary Recoil Brake 

Secondary Recoil Brake

Dual Recoil System
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A series of  experiments about components of the HPS 
has been conducted to develop the technology of a 
Hybrid Propulsion System(HPS) for tracked vehicle with 
electric power generation availability, low fuel 
consumption and low observability acoustically. And 
then, it is planed to evaluate the practical 
performances and reliability of the HPS by integrating 
and installing the components into a tracked 
experimental vehicle. It is expected that the hybrid 
system will make armored vehicles more active in 
various situations eventually.

Research on Hybrid Propulsion System

Concept of HPS for Tracked Vehicle

Generator

Engine

Energy Storage

Motor

Converter/Inverter

Series Hybrid Propulsion System 

Mechanical Power

Electric Power

Engine
Generator

Motor

Energy Storage

Converter/Inverter

Aero-ballistic  RangeGun

Firing Test

Intermediate Ballistics
Exterior Ballistics

Interior Ballistics

Numerical Simulation

18



Numerical analysis of breaking waves

Breaking waves occur around a sailing ship, which are 
caused by the waves made by the ship itself. Prediction of 
the wave breaking phenomena is important to design ships 
in anticipation of developing quiet ships with less wave-
breaking.  Consequently, the evaluation technique based on 
the computational fluid dynamics is studied. The particle 
method which represents fluid flow as the motion of many 
particles is used in our study.

The Acoustic Imaging Sensor for sea helicopter is designed to improve an identification capability by recognizing the shapes 
of targets in the sea. The image of targets is made by resorting to the Acoustic Cross-fan Beam method, which utilizes vertically 
and horizontally directive fan beams when transmitting and receiving acoustic signals, respectively.

Outline of the Particle Method 

Numerical simulation of waves around a simplified bow element
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We need the under water system to survey 
for long term. An Underwater Glider is a 
buoyancy-propelled UUV (Unmanned 
Underwater Vehicle) that enables silent and 
long-endurance missions in low energy. The 
Naval Systems Research Center is currently 
researching the gliding control in water to 
stabilize the attitude, to optimize the path 
and to cruise at high speed.

An Underwater Glider

Outline of Sea Test

Test Control Ship

Target ShipEngineering Model of
Acoustic Imaging Sensor for SH

Acoustic Image of Target

Cross-fan Beam Method for 
The Acoustic Imaging  Sensor

Imaging Sensor 

Transmission Signal 
Horizontal Fan Beams

Receiving Beam 
Vertical Fan Beams 

Target

Target Echo

Towing tank test

Gliding test
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Research on High power laser system

The high power laser system provides ships and important assets on the ground with point- and/or short range defense 
capabilities against various missiles, rockets, UAVs, and so forth. The research prototype system that is under the 
design phase includes a powerful chemical oxygen iodine laser and a beam director operating cooperatively with a 
pointer/tracker, dwelling the beam energy on a moving target.

AIRBOSS is the airborne infrared sensor system to enable the early detection and tracking of a ballistic missile. In a boost phase 
a ballistic missile radiates a lot of infrared rays. AIRBOSS detects those infrared rays several hundred kilometers away. Joining 
the US firing test to intercept a ballistic missile off Hawaii, AIRBOSS demonstrated its capability to detect and track a real target. 
Using the obtained data, we have tried to improve AIRBOSS tracking capability against separated warhead.

An interception flow of  high power laser system
An artist concept of high power laser system

in the future 

Sensor Head of AIRBOSS
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Next-generation Ground–based Air Defense Radar will have to have long range surveillance capability against stealthy 
targets at acceptable cost.  To satisfy both needs (cost and performance), we are doing research on distributed 
aperture phased array system based on MIMO radar technology, which consists of several relatively small-scale 
subarrays.

Research on Next-generation Air Defense Radar

Next-generation Air Defense Radar

Principle of MIMO radar technology

Outline of  flight test in Hawaii

22



Advanced Combat Information Equipment System (ACIES)

The operational verification study program of the Advanced Combat Information Equipment System is underway with 
cooperation and support of JGSDF. The system is composed of small image/motion sensors, vital sign monitor, GPS unit, 
wearable computer/radio and  detachable armor for enhancing soldier’s ability by combining and sharing information 
obtained from these sensors using state-of-the-art ad-hoc networks. 

Personal Equipment of ACIES 

 

Operational Concept

TRDI categorizes R&D (Research & Development) simulations into three levels; that are integration level, system level and 
component level. The Integrated Simulation System is placed in the highest level and is applied in the first stage of R&D. This 
system can simulate concept studies and optimum performance of future equipment systems under the condition of SoS
(System of Systems) level. 
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Biological aerosol

Biological detection system 

Report of information to headquarters

Biological Detection System (BDS)

Main Modules of  BDS

Air Surveillance & Collection Module

DNA Extraction Module

DNA Amplification Module

Protein Analysis Module

Concentration Module

Operational Concept

NCW: Network Centric Warfare,   SoS : System of  Systems

TRDI category of simulation system
Trade-off -study  by The Integrated Simulation System

When attacks of biological agents occur, to detect them as soon as possible 
is important. Biological Agent Detection System has been developed to 
detect those agents automatically within 15min. This system has been 
realized with  universities having knowledge of advanced related 
technologies.
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Sapporo Test Center supports aerodynamic characteristics tests on aircrafts  or 
missiles, engine performance tests and mobility tests on combat vehicles. 

Sapporo Test Center

High-Altitude  Test  ChamberTri-sonic wind Tunnel

Climbing Test 

Ramjet Engine Test Facility

Tiled  Track

Aerodynamic Test facilities

Vehicles Test facilities

Aerial view
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12m  Drop Test Tower

Fragmentation Test Detonation Test

Firing Test

Ballistic RangeDynamic Test Rail

Perforation Test Dome

Shimokita Test Center

Shimokita Test Center supports performance tests of  firearms, artillery, 
ammunition and explosives.
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Tsuchiura Test Center conducts tests on rocket motors such as environmental tests, 
static rocket motor tests and aging tests as well as performance tests on small 
firearms and ammunitions.

Tsuchiura Test Center

High-Speed Phenomena 
Laboratory Building Altitude Cycle Test Chamber

Vibration TestStatic Combustion Test Test Stand

Firing Machine
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Gifu Test Center supports flight test evaluation of aircraft, aircraft engines, avionics and other 
components and Missiles.

Gifu Test Center

?

Static Firing Test 

Telemetry car

Data processing system

XC-2

BK-117
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IRST: Infra-Red Search and Track
RCS: Radar Cross Section
ESM: Electronic Support Measures
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TRDI promotes international cooperation through cooperative programs with the United States, 
information and technical exchanges, and personnel exchanges, with the United States and 
other foreign governmental organizations.

TRDI believes that personnel and information exchanges are indispensable to build up future cooperation and improve 
defense technologies.

TRDI has cooperative projects under the Mutual Defense Assistant Agreement between Japan and the United States, 
and has cooperative projects in Dual Use Technology areas with other foreign countries.

U.S. Air Force Research Laboratory
Air Systems Research Center(TRDI)Advanced Defense Technology Center

Natick Soldier Research, Development and Engineering Center

International Cooperation
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Number of domestic collaborations

Domestic Cooperation TRDI has built collaborative relationships with Japanese national research institutes, other 
governmental organizations, and academia to accelerate technical efforts.

Photo: JAXA

Wind tunnel test technology cooperative project with JAXA

Research Development 
Assessment

Timely assessments of research and development projects are conducted as necessary at major 
review points, prior to launching projects and after conclusion of projects, and so on. 

2010
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Location

1
Headquarters 5-1 Ichigayahonmuracho, Shinjuku-ku, Tokyo 162-8830 03-3268-3111

2
Air Systems Research Center 1-2-10 Sakae-cho, Tachikawa-shi, Tokyo 190-8533 042-524-2411

3
Niijima Branch Mizushiri, Niijima-mura, Tokyo 100-0400 04992-5-0385 6

4
Ground Systems Research Center 2-9-54 Fuchinobe, Chuo-ku, Sagamihara-shi, Kanagawa-ken 252-0206 042-752-2941

5
Naval Systems Research Center 2-2-1 Nakameguro, Meguro-ku, Tokyo 153-8630 03-5721-7005

6
Kawasaki Branch 10-1 Sugaogaoka, Miyamae-ku, Kawasaki-shi, Kanagawa-ken 216-0014 044-977-3773

7
Kurihama District 3-13-1 Nagase, Yokosuka-shi, Kanagawa-ken 239-0826 046-841-4725

8
Electronic Systems Research Center 1-2-24 Ikejiri, Setagaya-ku, Tokyo 154-8511 03-3411-0151

9
Iioka Branch Sanbanwari, Hanawa, Asahi-shi, Chiba-ken 289-2702 0479-57-3043 4

10
Advanced Defense Technology Center 1-2-24 Ikejiri, Setagaya-ku, Tokyo 154-0001 03-3411-0151

11
Sapporo Test Center 1032 Komasato, Chitose-shi, Hokkaido 066-0011 0123-42-3501

12
Shimokita Test Center 18 Aranuma, Odanosawa, Higashidori-mura, Shimokita-gun, Aomori-ken 039-4223 0175-48-2111 2

13
Tsuchiura Test Center 1970 Kakeuma, Ami-machi, Inashiki-gun, Ibaraki-ken 300-0304 029-887-1168

14
Gifu Test Center Naka, Kakamigahara-shi, Gifu-ken 504-0000 0583-82-1101

Tokyo
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Employment opportunities 

Album
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http://www.mod.go.jp/trdi/saiyou/index.html

http://www.mod.go.jp/trdi/access/m/index.html


