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NSRC conducts research, proto-typing, tests, etc. on ships and naval equipment. Our

efforts will contribute to the future undersea warfare where anti-submarine operations,
mine counter measure operations, etc. are seamlessly jointed to secure maritime traffic.
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Undersea Warfare
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Key technologies
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NSRC set up the vision of future undersea warfare, and focuses on several
key technologies to realize the vision.
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(1) Optimized the sonar system

(2) Enhancement of Stealth Capability

(3) Rapid Deployment of Unmanned Underwater Vehicle

-+ Construction of Simulation & Evaluation of Real Environment
+ Ocean Transparency

- Sensor Network

We keep conducting basic research such as the enhancement of
survivability.
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DIRECTOR

Naval Systems Research Center, ATLA
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Aug.1952 Established as the Research and Development Center of the National Safety Agency.
Jul 1954 Renamed the Technical Research and Development Center (TRDC) of the Japan
: Defense Agency (JDA) in accordance with the Defense Agency Establishment Law.
The Seaside Test Center was established
Mar.1955 ?Ig,tb\he Kurihama area as a part of TRDC,
AUG.1957 The Meguro Test Center was established | Renamed to the Kurihama Test Center,
9. at the Meguro Area as a part of TRDC, JDA| TRDC, JDA.
Renamed the Technical Research and Development Institute (TRDI) of the Japan
May 1958 | Defense Agency (JDA) in accordance with a revision of the Defense Agency
Establishment Law.
" The First Research Center was created in | The Fifth Research Center was created in
TRDI of JDA. TRDI of JDA.
Dec.1964 The lioka Branch was established. The Kawasaki Branch was established.
Jul . 1965 The Ose Test Facility was established.
Jul . 1987 TRDI was reorganized.
Jul . 2006 Established as the Naval Systems Research Center by unifying the Fifth Research Center
' and the Fourth Division of the First Research Center.
Jan. 2007 | JDA was upgraded to the Ministry of Defense (MOD).
Acquisition, Technology and Logistics Agency (ATLA) was established.
Oct. 2015 | TRp) was reorganized. %ecame a part of t%e agency.
Nov. 2018 | The celebration of the completion of the new main building.
Sep. 2021 The lwakuni Maritime Environment Test & Evaluation Satellite was established.
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| 3|an§|§®;‘§5$‘$’sz Future Undersea Warfare
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In the future naval battle, unmanned systems such as unmanned vehicles and networked
distributed autonomous sensor group are supposed to be deployed and connected to
the enhanced manned systems. Therefore, NSRC continues the research that is essential
to realize those new warfare.

REAER fmtA FT PO < RERODEF ik

Future undersea warfare

"’( @ UAV#1

UNER: ==
artificial satellite

Z5 4

=L s
' 4 submarine
&

Ve

PEERTEY—#
networked distributed autonomous sensor group

*1 Unmanned Aerial Vehicle
*2 Unmanned Surface Vehicle
*3 Unmanned Underwater Vehicle

A - BMAC U EARDLABREREGERB DR L UZBAEEDOHRICKDEF
BEARI T A ZREL

> WA LERE N RMRREEI DM LICK D TENDWMERE (CIEBZET
> ZEOEAENBHNICHAL. EmER. R WEZBEN(STET
» Optimize the naval battle system by cooperation between wide monitoring and

surveillance net based on unmanned vehicles/sensors and enhanced manned vehicles,
» Operate safe and secretly with improved antidetection and detection abilities,
» Operate autonomously the monitoring and surveillance, the supports, and the direct
measures by a lot of unmanned vehicles in cooperation.




l B 22 (Al I Improvement of Undersea Warfare Capabilities
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NSRC has been making efforts to obtain the sufficient technology for the future
undersea warfare. We set three important goals; the optimization of sonar system, the
rapid deployment of unmanned underwater vehicle, and the enhancement of stealth
capability. All research divisions and branch are cooperatively making progress to those
goals in the spiral approach conducting simulation, model test, and field test.

FERDBFEEEN DIES
Acquirement of Future Undersea Warfare Capabilities
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Optimized the sonar system in the future

BFEERZTER

Undersea Warfare
Research Division

Rapid Deployment of Unmanned UUV

IR AR TERFT AR

1 Unmanned Maritime
Vehicles and Underwater
Weapons Research
Division

EESFRIEER
MBS TSA b
Iwakuni Maritime

Environment Test &
Evaluation Satellite

Enhancement of Stealth Capability

RESAEE « 27 W A$Z AT ER ST ED

Naval Platform and
Signature Research

NIE3ZPR
L Kawasaki Branch




ﬁﬁﬁiﬁﬁﬁﬁf%‘t%ﬂ Undersea Warfare Research Division
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Visualization by sound is important in the ocean where radio waves and light can not propagate well.
The Undersea Warfare Research Division conducts research on basic evaluation technology using
digital models, prediction technology for sound transmission, wide-area sensing technology, and
efficient commanding technology in underwater network environments including unmanned
vehicles. Through the research, we are working together with other divisions and JMSDF to improve
future maritime warfare capabilities.

BEDORRIEETOAILETILER

Research on evaluation of ASW*! performance by modeling and simulation systems

- -

v —F — 184 —
2 Sonar Simulation A3 LFEM o
Multistatic Operation o )

HE BEME  ESAE (BRLE. RRLE ASWOSE=EE |
Transmit Beamform  Signal Detection ASWCS Simulation [\
Process N \

BERZIRFICTREIRASWIRS

Ocean Environment Signature Simulation !
Simulation Find out technical issues through

\ S N the construction of an ASW
\ A simulator that can simulate each
N \ elements.

BE SN PRIV TUXLZBIHFHAAIEA SWRES Z1 L —F2FHAL. SBERCHTS
AEDBVEMEZEH T EICLIDASWC SROmEbZRIDFT, Fic, EF—FW0BEL
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Utilizing the ASW comprehensive simulator installing the refined prediction algorithm, this research
will contribute to the optimization of ASWCS by deriving tactics with high likelihood for various
situations. For instance, this system can enhance sonars by simulating a lot of cases with various

reception waveforms and ocean environments that are generated very realistic from actual data
NSRC and JMSDF measure.

*1 Anti-Submarine Warfare
*2 Anti-Submarine Warfare Control System




BEERELTLSHRE Research Ongoing
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Research on multiple source multi-static sonar
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BNIWFRAIT 4w IBRAICKD., HHBROILAZRDET,
The detection coverage will be expanded by multi-static operation utilizing simultaneous

transmission of multiple sound sources such as hull sonar, VDS, sound source buoy, dipping

sonar, and UUV. *3 Variable Depth Sonar
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Improve detection performance by
expanding detection coverage

HRE A Research Cooperation

iﬁﬁﬁﬁ%ﬁ-ﬁ%%ﬁ jAMSTEC*4 *4 Japan Agency for Marine-earth
Science and Technology
BFORFUCCHEIT T, PBEERT EEIMRERENBFRREREEEO”BT. TNT
NAEMEL TODBRFRCHNDIHAFTRKR. T —IEZHBECIREITDIZECEKD. BiiTE
REHBIDRERRBNEZITOTNET.
ATLA and JAMSTEC are carrying out cooperative research on oceanic prediction
under the agreement on the research cooperation in maritime domain.

BEEK
Sound
propagation

BRI
Target
detection
probability

BKE-EDDW
Temperature (and Salinity) Distribution | !
PrEEmT T [EEQBEEFRANERZRDDTZH. TDANERDBKE - BRDMELD
[FHECTFIRT DMK ZIT O CLET,
The aim of the cooperative research is to obtain more precise predictions of distributions of ocean
temperature and salinity. They are essential for faithful calculation of target detection probability.



Unmanned Maritime Vehicles and Underwater
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Weapons Research Division
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The threat of submarines and mines is very serious because of the difficulties to detect them
underwater. In the future, UUVs*! are going to replace manned vessels and to become the
primary equipment for the maritime security. Unmanned Maritime Vehicles and Underwater
Weapons Research Division is improving the UUV reliability and environmental adaptability to
realize future UUVs in cooperate with other divisions.

*1 Unmanned Underwater Vehicle
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Aiming at Next-Gen Underwater Defense Utilizing Unmanned Maritime Systems
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Some manned vessels in the fleet could be replaced by the Unmanned Maritime
Systems (UMSes). Other manned vessels could enhance their capabilities by
cooperating with the UMSes and other manned vessels. NSRC aims for the UMS-
oriented undersea warfare system that UMSes autonomously conduct several
missions.




l I Research Ongoing

EHERBUUVEICETATE Research on long endurance

UUV Technology
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In order to realize a long endurance UUV for missions

Adapt to the various mission by combining mission modules SUCh as maritime Observations and ISR*Z’ NSRC iS
.. . Vs - conducting research on the technologies for large
\ . displacement UUV that can enable various tasks and
- . : , —_ enhance its capabilities by allowing rapid and efficient
LS ' B change of the modules. NSRC is also researching for the
Head 0L Tai improvement of the UUV reliability and environmental
section section

Mission module
section

adaptability.
NSRC and Japan Agency for Marine-earth Science and

Technology are collaborating on research about UUV
system.

*2 Intelligence, Surveillance and Reconnaissance

l I Research Cooperation
722 A France
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ATLA and DGA*3, France are cooperatively conducting
"THE FEASIBILITY STUDY FOR MINE COUNTERMEASURE

TECHNOLOGICAL ACTIVITIES". {2 & B E Y — o —
N . . . - Low Frequency Synthetic Aperture Sonar
This joint research aims to obtain the high precision,
computer aided detection and classification technology. B E S S IR A
*3 Directorate General of Armaments UUV for mine detection



Naval Platform and Signature
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Anti-detection capability is becoming increasingly important for naval ships to enhance
maritime war fighting systems and operations. Cooperating with other divisions and JMSDF,
our activities for fluid dynamics, structure and propulsion contribute to silent, fast, strong and
powerful vehicles or naval equipment through realizing extremely low acoustic signatures.

RTILREENDELETEYERAC

Enhancement of Stealth Capability (Acoustic Stealth Capability )

X e 3 Enhancement of Stealth
ﬁﬁwm%ﬁ B ﬁm Capability of Naval Vessels
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Sound source detection for hydro-acoustic noise and structural vibration-induced noise, and
clarification of the noise radiation characteristics and transmission pathways by modeling and
simulations comparing with the actual data.

HERCEEREURTOERTLICBR > WESELTSHLEMTL

Hull-shape optimization enables to achieve further stealth capability
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Developing a hull-shape optimization methodology, balancing stealth capability and other performance
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Reduction of propeller-
induced noise by tail-
shape design
optimization
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Utilizing the developed hull-design optimization simulator
for future submarine designs.

Optimizing C?eometries and configurations of sail,
rudders, and hull forms in terms of stealth capability.




I Research Ongoing

Research on Experimental and
X;‘)bl‘t“*ﬁ@%‘l’fﬂ“ﬁﬁiﬁli Numerical Techniques for Evaluation
of Future Naval Ships
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Research on the model and full-scale evaluation technique for cavitating flow and radiated noise
around a marine propeller.
(Cooperative research for a domestic and Japan-Australia joint research)

L—H Ry T S—im&Eet L bimnDEHE TORSIZHETHFYET—ay

Flow measurement with a laser Doppler velocimetry  Cavitating flow around a marine propeller

I Research Cooperation

A—AXABPS U7 Australia
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ATLA had a joint research in the field of marine hydrodynamics with DST*", Australia.

Both countries make an effort to enhance the abilities of estimation and evaluation of marine

hydrodynamics by comparing both-side results of computational and experimental data for
scale models of ships and propellers.

*1 Defence Science and Technology

- TORSHRIBOFHANER
«  Measured propeller flow field




Jlllllﬁi'iﬁ Kawasaki Branch
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Acoustic, magnetic, and electric potential signatures are applicable for target detection in the sea.

Kawasaki Branch is in charge of the research for the cloaking and the detection technology of
magnetic and electric potential signature, cooperating with other research divisions to promote our
future ASW capability.

BREMRDELTIHE j

Improvement of the cloaking shield and the searching sword of underwater
electro-magnetic field

I l Improvement of electro-magnetic
stealth technology
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Signature Control by Counter Current
Stealth ships require electro-magnetic silencing as well as acoustic signature reduction. Analyzing
actual ships’ electromagnetic signatures measured by NSRC and Maritime Self-defense force, NSRC
is improving the electro-magnetic signature model of ships and upgrading the model application to
control the signature of a mine sweeper. We will conduct research on the measurement and
evaluation technologies that can be applied for many types of electro-magnetic stealth ships.

I I Improvement of electro-magnetic
detection technology

e A ST ERAN A R RAMAFIEAT BT
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We are enhancing the
technology for sonobuoy with
electromagnetic sensors to
increase the detection probability
of target submarines.
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Iwakuni Maritime Environment
Test & Evaluation Satellite

2

Bundmg a leading-edge infrastructure for future UUV*! R&D
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NSRC is constructing the Iwakuni Maritime Environment Test & Evaluation Satellite

that has a large acoustic tank and a simulator to improve autonomous technology for
UUV. This facility is supposed to be a powerful UUV R&D base when established in
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JFY2021, which is expected to be utilized by industries as well.
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Efficient test/evaluation at intended environmental condition
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Iwakuni City in Yamaguchi Prefecture

Large Acoustic Tank

*1 Unmanned Underwater Vehicle
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CAS, Continuous Active Sonar equipped with the existing wide-band transducer, will be able
to detect and continuously trace the underwater targets by using the wide-band AND
continuous acoustic waves, which reduce the reflected sound at the sea bed and the surface,
and by applying the corresponding signal processing. We expect this enhanced sonar will be
effective also for the underwater threatens with improved stealth performance.
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Kawasaki Branch plays a role as a school for JMSDF's engineers to support magnetic

silencing of JMSDF's ships
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Lecture on Ship Degaussing Deperming Practice

17 Electromagnetism Practice



Ef'%'i.ﬁﬁ?&-’ﬁﬁ Research Facilities and Equipment

KK¥E Large Towing Tank

RIBREAL (CBI I DA F VG Z fREA 9D 2 sb s BRETM A Bl BE /K AB R e RS

Towing tank is a facility for evaluating the hydrodynamic properties of a variety of model ships.

- JK#&~T 3% Dimensions: 247 m(L) X 12.5 m(W) X 7 m(D)

- 35| E Carriage: Fx K E (Maximum Speed) 8 m/s

&R EE Wave Maker: JE&K(Wave Length) 1~20 m
B (Wave Height) 0.4 m

OFZELHERDIELE Test Type
SEKAEIRHBIEIEER Resistance Test

- BfERER Propulsion Test
R0 - ETRIEER Wake Measurement
Model Ship - SR BN RS ER Forced Oscillation Test

BBH 5 F(CIRBEOMER & U T2k, REGHETY.
Built in 1930 for the technical research center of the Imperial Navy

vl Pe O ENV=% M The Flow Noise Simulator
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The Flow Noise Simulator (FNS) is a large circulating water tunnel with very low background noise level
and enables us to evaluate both hydrodynamic and hydroacoustic properties of ships, submarines, and
underwater weapons with the use of scale models or real-size ones. No other circulating water tunnel

in Japan is as large as the FNS, which is one of the best circulating water tunnels in the world for its
low background noise level.

OFE/ae-F#t Specifications

- £+;8I¥TE ~t 3% Dimensions of Measurement
Section:2mXx2mXx10m

- Bx K& Maximum Velocity: 15 m/s

- BEM#ZTL AL Background Noise Level:
88 dB (1/3 Octave Band, 1kHz, ref 1uPa for
Uniform Velocity Speed of 8m/s)
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SHEIER Measurement Section
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Hydro Pressure Tank is a facility for evaluating the compressive strength of naval structures, such as
submarine pressure hull structure. With an assist of Dynamic Pressure Generator, it can be used to
evaluate the strength against the dynamic pressure caused by underwater explosions. This test method

is prescribed by NDS CO110E. _
@1800 mm MERBRLY
B Hydro Pressure Tank

BHENREZE

Dynamic Pressure Generator

®560 mm

& KEH Maximum Pressure: 23.5 MPa
BRAREE Maximum Pressure
Difference: 196 MPa
AFELEEIE Maximum Dynamic
Pressure: 12 MPa

STFXY—TARY
Rapture Disk

AEBRARE
Holding Jig
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Dynamic pressure transferring into Hydro Pressure Tank can be generated by
\_fracturing Rapture Disk at the designated pressure difference between two tanks.

ik i Funs+-3-9 Shock Test Facility
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Shock Test Facility is a large land-based shock generator, which can simulate the large acceleration usually

caused by UNDEX" of mines or torpedoes, and can be used to evaluate the anti-shock capability of ship
equipment and the outfitting system for a naval ship. This test method is prescribed by NDS CO110E.

m TS DOFEMEIC K DBEEESNIZTRILE—HRIL SOUGRT TR CAR
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e As a result of fracture of the bolt fastening the head and the facility base by
fHER controlling hydraulic pressure against the head, the energy stored in the springs
Target \ instantly turns into the kinetic energy of the head. Consequentlﬁ, the impact of
P the head on the table delivers a shock to the target placed on the table.
) DI FEH @t L M Gz @#B
ea , Store Energy Fracture of Bolt Impact Brake

Spring )
FIV—=i\
RIYLY
HEY
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RAERAEE Maximum Target Mass 4,000kg
BRAREMEE 20,000m/sec?
L 2l Maximum Acceleration (2,000G)
"UNDEX: Underwater Explosion YEFARERE Duration of Shock 0.3~8msec




1Tk 1 (A BEHR) Standard Acoustic Water Tank

(Kurihama District)
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The internationally-approved water tank is used for a standard measurement of underwater sound.
This tank can provide acoustically precise measurement of the performance of hydrophones and

transducers as well as acoustic properties of materials.
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Large Transducer Dolly uj A

Sensitivity Calibration Component

MNEZRBAGE

Small Transducer Dolly
OFE/MHE-58T Specifications
£& Length: 15 m, 18 Width: 9 m, j&E Depth: 8.5 m

s 2 et 124 I AR 152 B
JE R #5100 Hz~500 kHz ({BL. EE4ZEHAICHLTIZ2 kHzLL L) ™ Control Panel
Frequency Range (Limited in above 2kHz for the Acoustic Standard Measurement)

- Magnetic Test Equipment
S AEE M SIRAMEN SPAH I D12 (C. M SIREINER ICECE SN/ B O )L ICRBERER
ZIBEBBLUTC. BB OTARUOZONRE A TCEIRE

Magnetic Test Equipment is a device for measuring the magnetic field of a scaled ship model with inner
degaussing coils, and for conducting a research for reducing the threat of magnetic mines or detectors.

BEEFHEES
Control Signal

fin PR SR B
Ship Model

HAIEE
Measurement Equipment




22V ¢ EA5E 3400553798 UEP Test Basin (Kawasaki Branch)

RERIEODIE D (SHRNDBRICEK D TESNDKHFER (U E P : Underwater Electric Potential)
(CDNT, RELABRVERGNRE OHERETHE N T DKIE

The UEP basin is specially designed to measure the UEP generated from equipment and scaled ship
models, and to evaluate the improvement of the anti-detection capability.

L A KEERER
Measur?rﬁiﬂ%ﬁgontrol Part Inside the Basin
UEP.f& %Y

UEP Scale Model
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CRM*AIEAt>Y  38HUEPtE 3-axes UEP Sensors

Magnetometer  3-axes UEP Sensor
*Corrosion Related Magnetic: /& BB &R

OFE&# Tt Specifications EESmMXEB2mXEE2m
Length Width  Height

XrgEEEL EEGEEER Large Acoustic Tank
KFE = "+;E“¥E ( ERETE Y TS (Iwakuni Maritime Environment
Test & Evaluation Satellite)
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It is the only large acoustic tank in Japan that can

reproduce the acoustic environment under the sea £ 2 L '
for test/evaluation of UUV. | % - - 3 r
: EFTRE
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P Large Acoustic Tank

OFXZE/MHEE-58T Specifications
£& Length: 35 m, & Width: 30 m, i&& Depth: 11 m
% & 41 FE i $1 88 B Reduction Frequency Range : 10 kHz~ 100 kHz (10dB reduction)
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Naval Systems Research Center (Meguro District) RFAFOBLLBRELLFER (5FEQ) &
T153—8630 YiES#55

RR#HERRPER2—2-1
EiE:03—5721—7005(RKK)
2-2-1 Nakameguro, Meguro-ku, Tokyo 153-8630

B (ARERRK) O HAARRI2BENRRYIELYTERT
Naval Systems Research Center (Kurihama District)  /NARITA9 FHR1BIITRIEIALY FR4
T239—-0826 I - A E RBTATIE R SAEERIITICREL.
AR)NREAEHTREI—13—1 FRoBICTTE, REFRRHEITH105,

BEiE:046—841—4725(RK %K)
3-13-1 Nagase, Yokosuka, Kanagawa 239-0826
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ystems Research Center ST/ RIS Bo & 2raT 47, 10
(Kawasaki Branch) - ! TRE=ATALITT, T
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TEE: 044—977—3773(KK) ST =, REFHE#2057

10-1 Sugaogaoka, Miyamae-ku, Kawasaki,
Kanagawa 216-0014

B BT OJURILGHRERERTE, 54205,
(BEERFRERBMEYT351)
Naval Systems Research Center
(lwakuni Maritime Environment
Test & Evaluation Satellite)
T740—0045
WAREEHRE1805—1
BEiE:03—3268—3111 (%K)
1805-1 Nagano, lwakuni,
Yamaguchi 740-0045
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Naval Systems Research Center FE(—B2EE) ICREL &S KHEBICCTFE,
(Ose Test Facility) FEERILH01 R,
T410-0244 OURIBEZERH 545 —THI50%

B RAEHERI RN F KEE331—1
331-1 Aza Ose, Nishiuraenashi, Numazu,
Shizuoka 410-0244

NSRC former main bmldmg
(Built in 1930 for the technical research center of the Imperial Navy)
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The Meguro district of NSRC is located in the area where the technical
research center of the Imperial Navy stood. The scientific research building of
the technical research center was used as the main building by NSRC as well
(see the photo above). Although the building was demolished in 2019, a
couple of facilities that the Imperial Navy established, such as the Large
Towing Tank, are still utilized by NSRC.
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Logo of the Naval Systems Research Center
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The outer white and red circles represent Japanese national flag. The inner blue circle
represents the blue water that is the field the Naval Systems Research Center works
(NSRC) for. Anchor and curved lines symbolize the naval ship and waves such as wake
and underwater sound respectively.
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