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The Ground Systems Research Center (GSRC) is a research institute that
oversees firearms, ammunition, ballistic/blast-resistant material and
structures, vehicles, vehicular equipment, engineer equipment, personal
equipment, CBRN defense technology, etc. in the Acquisition, Technology &
Logistics Agency (ATLA). The mission is to supply reliable equipment that can
be used in the Ground Self-Defense Force and other Self-Defense Forces in

the future.

In order to fulfill the mission, GSRC is mainly involved with technical
research that establishes new technologies required for future equipment,
as well as engineering tests that examine prototype performance during the
developmental process based on the requirements from each Self-Defense
as operators, and technology seeds that represent advanced technologies.

CBRN : Chemical, Biological, Radiological, Nuclear ({EZ#&]. &£¥%. KREHR. &%)
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The Technical Research and Development Center (TRDC), the National Safety Agency was
founded.

The National Safety Agency was transformed to the Japan Defense Agency (JDA).
The Meguro Test Center (MTC) and the Sagamihara Test Center (STC) were founded.

Due to partial revision on the Law of the Defense Agency Establishment, TRDC was transformed
to the Technical Research and Development Institute (TRDI).

MTC was renamed to the First Research Center (1%t RC).

STC was renamed to the Fourth Research Center (4th RC).

Restructuring of the 15t RC and of the 4t RC was implemented.

Major reorganization of TRDI was implemented. The Ground Systems Research Center (GSRC)
was formed by merging the 15t div. and 2" div. of the 15t RC with the 4t RC.

JDA was renamed to the Ministry of Defense, Japan.

Integration of GSRC into the Sagamihara site was completed.

Restructuring GSRC was implemented.

TRDI was transformed to the Acquisition, Technology & Logistics Agency (ATLA).

Due to restructuring the organization of ATLA, the jurisdiction of CBRN defense technology, etc.
was transferred from other research institutes. Based on the subsequent restructuring the
organization of GSRC, the organization currently consists of two districts, Sagamihara and
Meguro.

Due to restructuring the organization of ATLA, the position of Research Scientists for
Special Programs was transferred from other research institutes.
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We undertake research every day to establish new technologies
that will be necessary for future equipment based on operators’
requirements and technology seeds.
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The Research on Electromagnetic Railgun
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This is the research on railgun how guns’ capability can be upgraded by using electric energy. For
instance, electromagnetic railguns accelerate and launch projectiles in extremely high muzzle velocity
compared with conventional guns using gun power energy. As a result, the railguns enable to realize
higher impact and longer ranges.

———————————
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The Research on EMP System Technology
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This research aims to develop a system that radiates intense EMP towards the target. The system
can neutralize enemy’s electric devices, such as sensors and information systems, temporarily or
permanently. In order to meet various needs from users, we are installing the EMP system on buoys
on the ocean, as well as other platforms such as, missiles, bombs, artillery rounds, UAVs, USVs, and
UGVs.

EMP : Electro-Magnetic Pulse (ZH#/ VLX) UGV : Unmanned Ground Vehicle (FE_HARL)
n UAV : Unmanned Aerial Vehicle (ZEAMZEHE) USV : Unmanned Surface Vehicle (#EAJK_ERREMR)
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The Research on High Shock Resistance Warhead
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The Features of Autonomous Delay Control Technology
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This research is dealt with the expertise on high shock resistance warhead that penetrates concrete
walls, etc. The study aims to establish three leading technologies, specifically

a) Penetration technology that can penetrate two or more concrete walls.
b) High shock resistance technology that can output initiation signal by resisting shocks.

c¢) Autonomous delay control technology that can control the initiation timing to be delayed

appropriately depending on the circumstances when penetrated.
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The Research on Combat UGV System
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This research aims to establish autonomous navigation technology in rough terrains and
simultaneous operational technology for multiple UGVs required for combat UGVs. After making a

simulator and UGVs in this research, we conduct both simulation tests in virtual environment and

validation tests in real environment.

Al : Artificial Intelligence (ATX08E
. UGV : Unmanned Ground Vehicle (PE_E£E A1)
10
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The Demonstration Test of UGV’s Environmental Recognition Technology
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In order for UGVs to drive remotely or autonomously, it is necessary to accurately determine
information such as the position of UGVs, the surrounding terrain and the location of obstacles. For
this reason, we are conducting research on Bird’s-eye view technology around the vehicle and 3D
mapping technology using sensors such as cameras and LiDAR mounted on UGVs. Additionally, we
are reflecting these results in the tracked vehicles of the Self-Defense Forces and conducting

demonstration tests.

SLAM : Simultaneous Localization and Mapping (GIEH#ETE & i E/ER % B (C4T D 1)
LiDAR : Light Detection and Ranging (L —H—MDKRE(C K D EFEOYIADORAAEEIS 32> H) .
11




J93K{E A F C B B5E=E{RDIAFR

The Research on Future Personal Chemical and Biological Protection Equipment
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This study is relevant to chemical protective attire for use in reconnaissance and decontamination
missions in high-threat CB-contaminated environments. The objective is to achieve both enhanced CB
protective capabilities and reduced physiological burden by applying high-performance materials and

by designing as a protective equipment system.

. CB : Chemical, Biological ({tX#l. £4%!)
12
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The Research on Insensitive Munition
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The purpose of IM is to minimize the probability of inadvertent initiation and the severity of
subsequent collateral damage through ammunition’s lifecycle.

This study adopts two mechanical ways to achieve IM. One way is to examine a vent structure that
reduces pressure when energetic materials have acted under fire or some other high temperature
situations. The other way is to examine a liner structure that reduces an impact for energetic
materials against the collision impact such as bullets or fragments.

IM : Insensitive Munition ({ER%REE5§ER) .
13|
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The Elemental Research on Improvement of Threat Detection

HEFEERAMUAV
Airborne

Landmine

Detector

A an

Prototype
N

/////d;{/////////’; e Enemy Troops

B R

Landmine Field

B8
Personnel 193D ERE E

Concept of Operations

EFEMZZHRNSTENDIIERN (CITDTEHDIMDIAITL T, IRIADMEIRIEZE (L.
BENMERIGEA L. BRIDIBENSVLDHEENTEDH UL BRVKR T, H5ai
BERMEBZRAWNTITD. IEBICEBRIIEETY, BENTGR(/EETEZDLD. HEENS
BENTZAIEN SHEBIREDDIRIRZ S SN DMBRIMUAVZE EIR T Db DRt = H
BEUTWET,

This is the research on the technology that enables to detect landmines safely and effectively from
the air. Currently, the mission of landmine detection is extremely dangerous that the personnel in
charge have to enter minefield by relying on handheld landmine detectors in circumstances, which
hidden enemy soldiers could fire at any moment. As a consequence, the purpose of this research is to
establish the sensor technology that realizes remote landmine detection to obtain information about
minefields.

UAV : Unmanned Aerial Vehicle (fEAfnZet)

Lo
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The Research on Modular High Power Density Hybrid Propulsion Technology
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This research is undergone specifically on hybrid technology called Parallel-Hybrid propulsion
technology that targets wheeled vehicles. The main research objectives are to enable silent
mobility/watch and to improve power supply performance for inside/outside the vehicle. The
research is being undertaken between Japan and U.S. as a co-operative research project.

INSLILAK
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Parallel-Hybrid System : Hybrid system driven by both engine and electric motor
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The Research on Design Conditions for Landing Support Floating Causeways
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Conduct an Analysis Using Parameters as Number

of Connected Floating Units, Loading Condition,

Mooring Method, Wave Condition, Pier Shape.
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This is the research on land support equipment used for the pre-deployment of troops to deal with
the situation of landing invasion at island areas, etc. Moreover, the equipment is also used for
subsequent landing of follow-up troops after amphibious operations. The research objective is to

establish both analysis and evaluation technology for piers connected to multiple floating structures.
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The Research on Mobility Evaluation of Various Ground Vehicles
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This research demonstrates how to improve mobility evaluation on rough terrains. Given to be used
for vehicle research development, such as amphibious vehicle and others, each soil characteristics
parameter is determined for waterfront areas (sand beaches) and land areas. Based on the established

parameters, we bring forward the study by using Littoral Environment Vehicle Simulator(LEVS).
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TECHNOLOGY and RESEARCH CO-OPERATION
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To facilitate the progress of research efficiently and effectively, we
engage in technical co-operation, such as co-operative research,
with other domestic research institutes as well as several research
institutes situated in allies and like-minded countries.
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Co-operative Research Project on Driving Simulations in Various Off-Road Environments
(Co-operation with the Japan Aerospace Exploration Agency)
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We concluded a research collaboration agreement dated March 28th 2024 with JAXA to improve
vehicle driving simulation technology in various off-road environments, including rough terrains, etc.
The two organizations co-operate on vehicle vibration analysis, driving simulation, vibration test, and

autonomous driving technology, while vehicles are running at rough terrains, etc.
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Co-operative Research Project on Mobile Objects in the Waterfront and Water Surface
(Co-operation with National Institute of Maritime, Port and Aviation Technology)
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We concluded a research collaboration agreement  AMRfi7k#& T D KR A ERE SR
i i i Tank Test for Performance of Amphibious Vehicle
dated July 5th 2018 with the National Institute of
Maritime, Port and Aviation Technology (MPAT) to

improve the research and development efficiency on

mobile objects in the waterfront and water surface that can be used for both civilian and defense
applications.
The collaborated team has been constructing the simulation models of amphibious vehicles by

conducting model tests on amphibious vehicles in the tank at MPAT from 2019.
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Modular Hybrid Electric Vehicle System (MHEVS)
(Co-operative Research with U.S. Army)
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To improve the performance of upcoming large wheeled armored vehicles, Japanese MOD and U.S.
DoD signed a Project Arrangement on a co-operative research which is conducted with the U.S. Army
Ground Vehicle Systems Center on Oct 16th 2020.

After designing and producing hybrid systems by utilizing the engine of established large wheel
armored vehicles, etc., each team of Japan and the U.S. has been undertaking the research by testing
and evaluating.

The details of the research can be referred to the page titled Technical Research ‘The Research on
Modular High Power Density Hybrid Propulsion Technology’.
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Research on Chemical and Biological Protection Technology
(Co-operative Research with Ministry of Defence, UK)
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In order to promote mutual understanding and advancement
of fundamental technologies related to personal protective

HEXZ v 7 TOE® _ _ Al _
Discussion between JP and UK Staffs equipment, we signed a joint research arrangement with the

Defence Science and Technology Laboratory (DSTL) in the UK

on July 14th, 2021.

We are jointly evaluating the performance of protective masks and protective clothing made of
highly functional Japanese materials, using the UK’s practical and superior evaluation technology. This
research is related to the evaluation technology of protective equipment and is an important
foundation for CBRN coping technology.
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Japan-Australia Collaborative Project Multi-Vehicle Autonomy Research
(Co-operative Research with Department of Defence, Australia)

® RIGEDR R T
Environmental Recognition Technologies
AlC & 24965358
object Recognition by
T Al

>
* *

2% 307 B 1 ) A e Al
Cooperative Vehicle
Control Technologies

FEGNSSERIE ST It
Support for GNSS-Denied
Environments

AN HT—% EEEEES

Environmental Data Input Recognition Result

N
object Recognition
3RTHIE . SLAMIC & 2 BCHIEHE
ERVET % ; & HuE1ERY

Localization and Mapping by
SLAM

UGV D EITEER
UGV Trajectories
(self position)

EEEAEMOBEREEADMEIIOIS . BHBESA108(CA—X bS5 U 7 EBLRIZF 5l
DIV —T EDOHFERFRDOECRD ZfiFfE LFE LTz,

BB SRS SR, A —X bS5 U 7RIS B R Em IR 85 U T3t a T > TL)
ig_o

Aimed to establish autonomous technology for multiple unmanned vehicle operations, we entered
into a joint research agreement with the Australian Defence Science and Technology Group on May
10th, 2021.

The Japanese side is in charge of environmental recognition technology. On the other hand, the
Australian side is in charge of cooperative vehicle control technology.
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EQUIPMENT TESTED and EVALUATED by GSRC
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A prototype of equipment is examined during engineering test,
whether or not it can fulfill the required function and performance.
Therefore, conducting engineering test is one of the vital
operations in the Ground Systems Research Center. In recent years,
GSRC has tested and evaluated the following equipment through
various engineering tests, etc.
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The Examples of Equipment Tested and Evaluated by GSRC Ever
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Type 23 Fuse
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After “Type 92 fuse”, “Type 23 fuse” is the subsequent
equipment used as a proximity fuze while being attached to
ammunition such as 155mm howitzers, etc. The prototypes
have been made from 2018 to 2021. During the period, GSRC
has confirmed the performance on operability and safety at

T2 DR
Safety Test
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Type 23 Fuse

ATLA test centers and Self-Defense Forces training areas.
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Type 24 Amphibious Minefield Cleaning System
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In amphibious operations, this equipment is used to
clear minefield, etc. at the waterfront prior to the landing
of troops. The equipment loaded on amphibious vehicles

throws a mine clearing munition (a cable connecting IKBEM B E A~ DB E LR
explosive blocks) into a minefield, and clear mines by Ul (i) i s o Aoiiloiens Vel
detonating them. GSRC has conducted tests to check the ballistics of mine clearing munition after
launch, safety and mine clearing performance of the mine clearing munition at ATLA test centers and

Self-Defense Forces training areas.
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Armored Modular Vehicle - Armored Personnel Carrier
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As a successor to “Type 96 wheeled armored personal carrier”, this is equipped in combat troops
and used for battlefield maneuvers, combat support, command control and other similar tasks under
enemy threats following strategic maneuvers.

GSRC has been involved with tests and evaluations on its mobility and protection performance.
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SIMULATORS and TEST FACILITIES
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With regard to research and development of equipment, we also
need to take into account several test conditions and performance
ranges that are not handled by private sectors. Thus, the Ground
Systems Research Center possesses own simulators and test
facilities to carry out relevant research and development efficiently.
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Littoral Environment Vehicle Simulator (LEVS)
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Simulator Control Desk

This is a simulator that evaluates the mobility of
vehicles. The simulator is capable to evaluate the
mobility of combat vehicles, including amphibious
vehicles, by modeling a variety of environments,
such as coral reef, waterfront area, and surface
water area. Furthermore, the simulator
demonstrates two types of simulation, namely 1)
Real time simulation that enables a driver to
evaluate maneuverability, and 2) Non real time
simulation that precisely calculates vehicle
movement over time.
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Computer System . *Ejﬁix%ﬁﬂ% .
Cylindrical Screen and Cockpit

for Real-Time Simulation
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Vulnerability Analysis Simulator
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Encounter Destruction Damage

In the circumstance that equipment was attacked, this
simulator analyzes the destruction and predicts the

damage as well as LOF. £Z AT A o —14)

While designing the equipment, it is vitally important Application
to evaluate vulnerabilities against threats and minimize L. . .0 & 5 seossz e
damages based on the result of evaluation. Visusization  provement  Veriboson X R E

. . . . - . . Damage
Since the simulator, which is specialized in deficit mas w
analysis, is equipped with various models on attacking = = & ow mren
threats and equipment attacked, it makes possible to &
determine the weaknesses of the equipment and

implement countermeasures.

As a consequence, we are able to efficiently deliberate
the protection concepts of devices.

. LOF : Lost Of Functions (14gEzEsk)
26
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Fuze Impact Simulator
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Test Chamber Launcher
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This is the equipment that examines various
fuzes for an artillery shells, a guided missile, a
rocket, etc. Prior to the field tests of

prototypes, the equipment is used indoor to

clarify operational characteristics and impact

BEHRF v N

, resistance of a graze burst mechanism, S&A
High-Pressure Gas Chamber

(Safety and Arm device), electronic circuit,

and so on.
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Vehicle Static Characteristic Test Bench
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This is a test bench which measures static
characteristics of a vehicle, such as the mass,
center of gravity, maximum rollover angles,
etc. It also enables to examine whether the
function and performance of the vehicle are
affected in tilted conditions
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Off-Road Simulator for Tracked and Wheeled Vehicles
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This test equipment is to conduct vibration
tests for vehicles. The equipment enables to
evaluate both wheeled and tracked vehicles up
to 50 tons within 12 wheels (referring to the
number of road wheels for tracked vehicles). In
addition, the equipment allows to evaluate
suspension performance, etc. by adding
vibrations, including irregular and regular road
profiles, etc.
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Environmental Testing Chamber
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This testing facility is capable to replicating
extreme environmental conditions at both cold areas

and hot areas. Therefore, we are able to use the

facility to conduct various environmental tests for
vehicles, engineer equipment, etc. The facility also
accommodates large vehicles such as main battle
tanks. The temperature range that can be tested is
from -30°C to +50°C.
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Fording Test Site
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This testing site is designed for vehicle fording
tests, etc. Nowadays, the site has been used for
amphibious vehicle landing tests as well. The site

is a large outdoor pool approximate length 40m,
width 25m, and maximum water depth 5m,
which is situated on northwest within the
premises of GSRC.
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Evaluation Equipment for Protective Performance and Respirator Protection Performance
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Walking Mannequin
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This test devices evaluate protective clothing

and protective masks for coping with CBRN
threats. Protective performance is evaluated

by filling the chamber with simulated gas or

particles. Protective clothing and masks are

| ~

v 2o EERREE

human breathing and movement, making the Test Device for Protective Mask

fitted to a movable mannequin to simulate

evaluation more similar to actual protective
actions.
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TEA BREAKFOR YOU... ALITTLE ADDITIONAL INFORMATION
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There are some columns on the history about the surrounding area
of the Ground Systems Research Center (hereinafter simply referred
to as Sagamihara district) and the definition of the symbol mark.
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A Visit to History
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A number of facilities related to the former Japanese Army (Imperial Japan Army) used to be
located in Sagamihara city. Some relevant places near Sagamihara district are shown here. If you are
interested, maybe you can enjoy visiting these historical sites.
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The Army Weapons School was established in 1939 (Showa 14) for the purpose of training
specialists of weapon technology, and promoting mechanization of military equipment. The premises
of Sagamihara district (approximate total area 61,000m?) is a part of former school site. The school is
as spacious as almost 14 times of Sagamihara district. It is said that the number of teachers, enrolled
students, etc. at the school reached more than 7,000 at its peak. A monument (the picture above) is

available on the south of the Azabu University campus.
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The Sagamihara Army Arsenal (a weapon factory) was located at the west side of the Army Weapon
School. The factory has mainly produced weapons, such as tanks and artillery rounds. Acquired by the
U.S. forces after the World War Il, the site except a part currently belongs to the U.S. Army Sagami
General Depot. The Arsenal was so large that around 13,000 people were working as military offices,
civilian employees, and staffs commandeered from other places. The Army 4th Technology Research
Institute was set up in the Arsenal. The research on tanks was undertaken as like Sagamihara district.
A monument (the picture above) was built in the Kamiyabe Park near JR Yabe station.
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The Sensha Doro, literally Tank Road in English, was initially built as a testing course for tanks, etc.
The road was constructed around 1943 as an unpaved testing course along the ridge on the city
boarder between Machida and Hachioji in Tokyo Metropolis. Although the entire course was planned
up to 30km, the road was only completed partially for approximately 8km. After a while from the end
of the World War IlI, since the Defense Agency, currently addressed as the Ministry of Defense,
became the authority, the road has been used for tank tests and other purposes until around 1970.
Eventually, the authority returned the road to the local municipalities. After that, the road was
refurbished as a promenade named O’ne Ryokudo: The Ridge Green Road (the picture above) by
Machida city, etc. At present, the road is well-known for viewing cherry blossoms with its picturesque
scenery.
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The Meaning of the Symbol Mark
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The symbol mark of GSRC incorporates the thought that each section namely Research division,
General affairs section, Deputy director’s staffs shall work together to accomplish the missions.
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Three hexagons at the center represents the three research divisions in GSRC, including System,
Ballistics research, and Mobility research. The honeycomb structures, which implies a symbol of

teamwork, are piled each other in a tiered structure.

* System division : Dark green denotes ground equipment.
* Ballistics research division : Vivid red denotes firepower.

* Mobility research division : Dark silver denotes vehicle parts.

Moreover, the lines of hexagon represent the number of research sections.

The blue ring, which sturdily holds three hexagons indicates the General affairs sections and Deputy

Director’s staffs who support various research activities.

The official English name of the ‘Ground Systems Research Center’ is presented in the outer circle.

Furthermore, the English acronym of ‘GSRC’ is shown in the center of the symbol.
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Note: Only the Naval Systems Research Center is guided among the facilities relevant to ATLA at the main gate of the Meguro

district. If you need to visit the CBRN Defense Technology Section, please contact the research section directly by phone (Main
line: 03-5721-7005).
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ACQUISITION, TECHNOLOGY & LOGISTICS AGENCY
MINISTRY OF DEFENSE, Japan

GROUND SYSTEMS RESEARCH CENTER

HRRIEHBX Sagamihara District

T252-0206 252-0206

RS || BARRRIR PR EGREFI02-9-54  2-9-54, Fuchinobe, Chuo-ku, Sagamihara city,
TEL 042-752-2941 Kanagawa, Japan

FAX 042-752-2940 TEL 042-752-2941

FAX 042-752-2940

BEth[X Meguro District

T153-8630 153-8630
FREBEXPEE2-2-1 2-2-1, Nakameguro, Meguro-ku,
TEL 03-5721-7005 ({tzF) Tokyo, Japan
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ATLA

Acquisition, Technology &
Logistics Agency

https://www.mod.go

p/atla/

TEL  03-5721-7005 (Main Line)
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The page of GSRC is also available on the

.. P = AmhAZTrr
homepage of ATLA, the Ministry of Defense. Wb

GSRC Web Sight

https://www.mod.go.jp/atla/rikusouken.html
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