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Intro duction

The followingdirectoryis Part Two of The PRC State & Defense Laboratory Systeam
reportreleased by the China Aerospace Studies Institute and BluePath Lapsl iB022. Part
One of thereport entitledThe PRC State & Defense Laboratory Sysi#mOverview,described
the general structur@nd organizatiom f t h estate Rseérch systethparticularly focused
onthePRCb6s Defense S&TSTKIEly Labor at q,first establigh&€d

in1991a s t h ehigheRI€sél setwork of defense labThese labs receive tmeost funding
andconductwhat the PRC considers to be its most crittoditary research.

To conduct this researctihe authorsitilizeda list of60 DSTKLscirculating on the internet
apparentlyfrom a sincedeletedPRC governmentvebsite.Accounting for duplicates and labs
since downgraded in statlest a sample 056 labs Extensiveopenrsourceresearch wasonducted
on eaclhof these labsHowever, vhile Part One of the repodid discusgoplinekey findings from
this researchincludingdiscussion oprominentresearctirends it did not present the data itself,
or even name the 56 labBhis directoryhas thus beeoreated for researchers interested in the
details of the labs themselvdslists out all 56 labs (as well as the thfeemer labs)alongwith
all relevant data that could be found on eanbluding research foci, realorld applications of
that reseach, funding, facilities and equipment, domestic and internatiecodhborations,
leadership andoersonnel, aliasesand any other informatiomvhich may be of interesto
researchexr of PRC defense technolog@dome labs contained considerably more information than
others some were verypublic-facing, with official websiteand no shortage of laudatosyate
media coveragof their work while others had verijttle public information at all. Generally,
universty-run labstended to benore open about their work than S@in labs.The authors hope
that this data will both provide greater insight into the inner workings and priorities of DSTKLSs,
as well as raise awareness of these labs and their atteroptiborate with U.S. institutions.

' Part One can be fourat
https://www.bluepathlabs.com/uploads/1/1/9/0/119002711/22P1_the prc tate _defense_laboratory systenan_overview.pdf
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https://www.bluepathlabs.com/uploads/1/1/9/0/119002711/2022-04-11_the_prc_state___defense_laboratory_system_-_an_overview.pdf

PRC Defense Lab Cooperation with U.Snstitutions

In the course of this researde authors foundaignificant evidence otollaboration
between these defense labs amdiversities, companies, and reseairttitutions in the United
Statesas well asn Europe Australig Japan, and othgf This collaboration ranged fromneoff
visits, researclpapersfellowships, and conferenparticipation anado-hosting,all the way up to
official, long-term instituional cooperation

To give just a few of thenany examples of such cooperatdetailed in thiglirectory, the
DSTKL of Antennas and Microwave Technology, which conducts research into advanced military
radars, claims to have cooperatiedationships with the University of Califorpi&niversity of
Pennsylvania, MIT, and others, gaan honorary professorship to an employee of IBM, conducted
academiexchanges with Duke and Penn State Unitiessiand hadht leasbne of its researchers
studyingat a U.S. university as recently as 20Afother advanced radar DSTKL, the DSTKL of
Radar Signal Processinggas established a joint research center with Syracuse Univansigy a
national plan specifically aimed at encouraging tech trajffseishosted confererswith speakers
from Columbia, NYU, University of California, Bell Labs, and others, had hosted scholar
exchanges and guest lecturers fritr@ University of California, University of Florid&oeing,
and othersLikewise,the DSTKL of Communications Antflamming Technology, dedicated to
research of military communications equipmefdims to havgoint gradiatetraining agreements
with Princeton and Columbia Universitias well as schools in Canada, the U.K., Australid, an
Switzerland, andlaims to havevorkedwith Intel, Siemens, Na&, Philips and other international
corporations

In some caseshé research also revealed the useUds., European, and Japanese
equipment by these labs, possibly in violatiomxportcontrols.Despite this, the labs oftentimes
openly boast about their access to cutidge foreign equipment, listing it on their websites.
exampledespitats presencen the U.S. Commerce Department Entity List since 2001, numerous
labs under Northwestern Polytechnical UnivergiyVPU)i n  Xlist 0w their bounty of U.S.
and other foreigrequipment on their websiteis, some casesven specifying its national origi
and(in case there was any remaining doubt as to its leygkigr of acquisitionThus, we know
for examplethat the DSTKLof Underwater Information and Contrat NWPU which conducts
research intainderwater warfareggpparently has access to numerpigzes of U.Sorigin high
tech equipment, including a research UUV which is also bgele U.S. military.

i While this directoryfocusesprimarily on the U.S., further information is available about her st at es & c osaupoameguési. on wi t h

China Aerospace Studies Institute
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Discovery ofPreviously Undisclosed.abs and Next Steps forThis Project

To this point, ithas beemnclearexactly how many DSTKLs the PRGnds. The authors
of this report assuming théist of DSTKLs circulating online to be comprehensilzegan with
the assumption that the PRC currerftinds approximately 60 such labs, while the Australian
Strategic Policy Institute (ASPbives a slightf higher figure of74 as of 2009 However,our
research found thahe actual count of DSTKLs appears to be much higher than previously
estimatedasthe PRC fundsdozens of DSTKLs which do not appearthe onlinelist. As of
writing, we have identifieds many as&ot her | abs wusing t honketDef ens
indicating that the actual number of DSTKLs cob&bver100. While it is possible that some of
these ardeing identified as DSTKLs inerrg¢rgi ven t he PRC6s tendency
with lab titles as noted ifPart One ofthis report) it is obvious thatmanyare in facDSTKLs that
have not been identified as such in official sourEes example, the PLA Rocket Force apparently
oversees two DSTKLS neither of which isncluded inthe onlinelist, and neither of which has
been publicly named Likewise, the Nationalniversity of Defense Technologgllegedly
oversees seven DSTKLs, even though only threpublicly identifiedin the online lisf

Many of theseh o f f t he books o | anddsffer@anlyahe scantest pueb | i ¢
to their existenceThis suggestshe pasibility that they a not publicly discussed due to their
particularlysensitive research, making them all the more interesting. However, it is just as likely
thatthesecrecar ound t hese | abs i s mownalddckoft@ansgasgemyt om o
indeed no official catalogof DSTKLs currently exists, forcing researchers to rela simgle dated
list, taken from a sinedeletedsource, whichs apparently far fronsomprehensive.

DSTKLs ar e latgdste bed® Ritiéds arfdghestlevel defense research labs,
conducting i$ mostcritical nationatlevelmilitary research’ Despite thisthe existence afany
of thesekey labs ha not been previously described in Engliahguage sourceshis has led to
the specter of a major gap in our knowledge of
now we did not even know existe@iven this factfor the next step of this prajewe intend to
document and research thesiglitional DSTKLsIn the same way that we have documented the
56 nAoffici al dnthsSvayke hope bodoseamimportanknowledge gapn both
t he actual number and nature of the PRCO6s DST

i While notexplicitly stated, oe of these is likely a DSTKL focused on defeating adversanbaliistic missile systems which was revealed in
a 2017 news articls e e :  ese@dvermmenevealshe Defens&&T Key Laboratory of Ballistic Missile Penetration Teciogy, providing
muchi nf or mati ono [ ], kknews, 20 May 2017. https://kknews.cc/zh

my/military/ao8r2In.html
" While DSTKLSs are, as a rule, natiorlalvel labs, in recent years at least some provinces appear to be establishing plevieldbTKLs,
adding a further dimension to t heundhROvnse Démtmem of mdysaaddnfoeaton em. See, f or

Technology on the issuance of the "Hunan Provincial Defense Science and Technology Key Laboratory Management Measures" notice
B s ], Hunan Province Department of Industry and Information
Technology ], 3 February 2018, http://fgcx.bjcourt.gov.cn:4601/law?fn=lar1550s108.txt
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DSTKL Mission, Management, and_eadership

According to the 2003 guidelines for management of these labs, DSTKLs are primarily
tasked with ficarrying out applied basic reseat
key technologies, in accordance witle needs of national defense S&T and the development of
weapons and equipment, centered on national defense S&T strategic objectives and the
devel opment trends of weapons and equi pment d
est abl i s hionallg advancadt aadr donaestically leadedge research platforms which
utilizecivilkmi | i t ary integration and advancte the dev

While DSTKLs are officially tasked withpplied basiadesearch,and on the whole appear
to focus more heavily on basic and esstgge applied research, all DSTKLs carry out a
combination of basiandapplied research according to their mission. That is, some DSTKLs are
heavily theoretical in their output while others aid in desigimeghed products, with most falling
somewhere inside this continuuis highlighted in Part 1 of the report, while the labs profiled
here encompass a wide range of research foci, they are disproportionately focused on a relatively
limited number of fields These include air and space vehicles, rocket launch, missiles, new
materials, and various aspects of the electromagnetic spectrum, suggesting that these are priority
areas for PRC defense S&T. A 2018 document establishing provieeslDSTKLSs in Hunan
Province largely confirms this, claiming that natictealel priorities for defense S&T innovation
include air and space vehicles, missile and rocket launch, new materials, and electronic weapons
and equipment. The list also includes nuclear weaponryalitdry nuclear power, ships, and
armaments, all of which are represented in this sample of DSTKLSs, albeit less prontinently.

All DSTKLs are overseen jointly byhe PRC State CouncBtate Administration for
Science, Technology and Industry for NatioDafense $ASTIND) andthe PLA Central Military
CommissionEquipment Development DepartmédgDD)."" Of these two, SASTIND appears to
be preeminent, as DSTKL guidelines suggest that it plays a more prominent day to day role in lab
management and is solelysponsible for some functions, such as approval of lab diréctors.

Institutionswishing to establish a DSTKImustsubmit an application to SASTIND and
t he EDD, demonstrating that the proposed | ab
as laidout by these two organizations. Institutions must also show that they possess infrastructure
and expertise in the field that will allow them to conduct research at an internationally advanced
and domestically leadingdge level. Following initial approvallabs typically undergo a
probationary period of around two years, during which it is already conducting research, before
receiving final approval.ln some cases, this probationary period has lasted significantly longer
(in some cases up to seven yeassygesting some labs struggle to gain final approval.

Y The PRC has further split the concept of applied research into two categories: thepipdiets basic researghwhich is directed at specific
practical applied goals or objectives for obtaining new knowledge of applied principles (mechanisms hewsgohd iapplied technical
research which is directed at specific practical applied goals or objectives to obtain new applied technical knowletigeh&egyi [ 1s
""An analysis of the concept of applied basic research" [ ], NationalNatural Science Foundation of China [

], 1991, shorturl.at/joBKV
Vi Prior to recent reforms which saw the replacement of these organizations by SASTIND and the EDD, these tasks werebyainiefoouter
Commission for Science, Technology andustly for National Defense (COSTIND) and the PLA General Armaments Department (GAD),
respectively.
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Oversight for the labs is provided by a SASTIND pool of experts, who are responsible for
ensuring each | abdéds devel opment s%tSAGTINDGY, pl a
tasked with conduci ng Aregul ar o evaluations at unspeci
evaluations are given an unspecified period of time to rectify their shortcomings or risk losing their
status®" However, DSTKL guidelines state that annual inspections arecomducted by
SASTIND, but via selreporting by the parent institutions, possibly disincentivizing negative
eval uations. The fact that only one example o
2006, when three labs were suddenly demoted), furtgigests a lack of oversight or
consequences for labs which fail to meet standards.

DSTKLs are structured with a Director (approved by SASTIND) at the top, followed by
one to three Deputy Directors (who sometimes serve as Directors of subordinate laled)ranc
Givent he pol e position of DSTKLs in the PRCO&s
highly prestigious and signifies that the individual is one of the (ithtop Chinese academics
in this field. DSTKL Directors have typically alreatieen elected as Academicians to the Chinese
Academy of Sciences or Engineering, signifying a high level of career achievement, and many
have studied in the U.S. or Europe. This was noted in the directory wherever it was the case.

Each Lab also has an a@emnic committee of 220 experts in the field (no more than ene
third coming from the parent institution) and overseen by a separate Academic Committee Director.
The Academic Committee oversees the | abbs annit
academic activities. Academic committee members typically serve inythagestints, and at least
onethird must be replaced each tetm.

Finally, most labs have a kind of emeritus position filled by a (typically elderly) leading
light in the field, whooftentimes founded or revolutionized this field in China. For example,
DSTKL of Remanufacturing Technology founder Xu Binshi, a CAE Academician and retired PLA
Maj or Gener al , is referred to as the fFather
Directors retain an unofficial position as a sortpi#filosophicaldirector, whose example and
guidance are referred to and followed by the lab.

In addition to these leadership personribls directory also includes any other key
personnel who are worth noting for their research, achievements, or history (e.g. work or study in
the U.S.).

“I The guidelines are unclear if there is a single expert pool overseeing all labs, or individual expert pools for each lab.
Vi Guidelines for the newer proviial DSTKLs are more specific, stating that labs that fail evaluations two years in a row will lose their status.
See, for exampleHunan Province Department of Industry and Information Technology on the issuance of the "Hunan Provincial Defense

Science ad Technology Key Laboratory Management Measures" ndtice B
s ], Hunan Province Department of Industry and Information Techndlogy ], 3 February 2018,
http://fgcx.bjcourt.gov.cn:4601/law?fn=lar1550s108.txt
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Notes on the Data Presented in th Directory
Translations of Lab Namesand Attempts at Obfuscation

All lab names given in thidirectoryare direct translations of their naniesm the original
Chinesewhi | e Aof fi cial 0 En gdmelab$theseananges oftememrbsgve f o u n d
l'ittl e to no catalChiceselnanmgnd ave ofteh raucH neoke dagjue as to the
| abds t rMostimpartaniypEngish translations of lab names almost always remove any
ment i on o brarydientioa of explicithy military technologie&s noted inPart One of
thereport, this is émost certainly intentional and designedtifuscate h e rhildaky pusposes
to an Engliskspeaking audienc¢eninimizing scrutinyand lowering barriers to foreign cooperation
Further, t he Aof ficialo E n kgwiardlys @.g. n @ enie s n coef t & m
Technology on Plasma Dynamics Laboratoryo), a
source (as in the example of the Key Laboratory of Radar Signal Processing dagtCGne of
the report), leaving some doubtastohiow f f i c i a | 0 Thushteisdirectoryesas digect e .
translatiors of the labs éamesrom their original Chinesewhich provide better insight into the
| absé t ranghownthesPRC vvewsthem.Of f i ci al 0 whaedound,arbalsm a me s ,
providedin the data.

ChineseNamesand Aliases

As noted irPart One ofthe report, Chinese state labs tend to play fast and looséheith
names in Chineses well as Englistswitchingbetween s i ng t he characters fo
andil St at e/ ONateieonm amlg | y The labs wilt ditentingeeusdsligit variations on
their names in both Chinese and English. Thus, anydates which appear similts, but not
exactly the sameas,he | abds Aofficial 06 nameWehavedoneor t hy
our best to capture all/l of these KailoiwgphtAlmame s
section.Further,we have given théd De f evnesresoi on of each name as t
name, even when this is not the most comiypased namgwhile noting where this is the case
For examplethe DSTKL of Computational Fluid Dynami¢s roz

] is more frequentlythough not always;alled theNational Laboratoryof Computational
Fluid Dynamics [ rZ ] in Chinese. Once agaiwjthout any kind of official
list from Chinese sources, we are left to guess what is actually a DSTKL and what is not.

ResearchFields

Research fieldsted in this directoryvere determined for each lab in three waysd in
descending order @pecificity. first, bydetemi ni ng t he | abés domain or
general sense (aerospace, maritime, or gtpuhen determiningvhich specific technology or
piece of equipment its research focuses on (e.g. aircraft, UM\ssjles, etc.), and finally its
functional research are@.g. propulsion, aerodynamicstealth, etc.). These categories are
somewhat subjecte/and limited to publicly available information, but can give a good idea of a
| abds gener aln terdaabelo e $§ eauesh fields arie pres
Equipmeni Funct i onal f oc uAircrafti ®r g p u fiSacendamysfobaaealso
presented in parenthesis and italics
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Lab Affiliations

This section lists alknown parent institutions responsible for managing theitaiuding
any aliasesStateowned research institutions will generally have both a full nanteamore
genericnumerical identifierFor exampleA E C CReifing Institute of Aeronautical Materials
also known ashe 621st Research Institu#&oth are given, with preference for the full narre.
the case of universities, the tekmeyuan ] is typically translated interchangeably as either
ASchool 6 or AColl ege. 0 The aut hwhereveriticorldbet o u s ¢
found.

fiKey Datao Fields

This section contains informai on on the | abds date of e st
operations, funding, physical size, and number of persprwieére this information was
forthcoming

Research Direction

Most | abs have an of f[i ci],akhorfilistefyesaeh axdas di r e c
which summarizé¢ he | abo6s pr i,whiahware listeds heraalorng twithfawmy cother
notable research areas

Notable Applications

This sectionlists any realworld applications of h e | a b &hat the auherdound h
with an emphasis on the defense sedtararies in specificity: in some casdswas possible to

trace the | abdéds work to a specific picalme of d
compositesvas applied to brakg technology for the-10c o mb a t )awihile m pthef dases

it was onlypossibleto discern general applications (efy.hi s | abds research <co
range of rocket, missile, and ammunition prop

Notable Collaborations

This se&tion lists anyparticularly interestingcollaborationsbetween this lab and other
institutions. It is not meant to be an exhaustive listllafollaborations. Rather,fibcusegprimarily
on collaborationswith military, defense industryor defense researgartnersas well as research
with major PRC corporationés noted abovehere is also a dedicated subsection for international
collaboration This oftentimes involvesosting for visits or studyindividual or institutional
research cddboration, conferenceo-hosting, orallegedlongterm institutional partnerships
betweerthese labs and.S. orallied universities, companies, or research institutions.

Lab Equipment

This sectiorlists any equipment or facilitieshe lab is known to possess, along with any
publidy available technical specifications. Particular emphasis was givempossessionof
equipment from U.SEU, or Japanese companighich may violateexport controls.

China Aerospace Studies Institute
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Translations

The author has made every effortoaccurate andonsistent witftChinesetranslations
Any inconsistencies or mistakes intranslasgon e t he aut hor 6s own.

Special Thanks

The author would like to give special thanks ®LBanalyst Taylor A. Lee, who provided
invaluable research support for several of these labs.
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Lab Data

List of Labs by Year Founded

YEAR

#

DEFENSE S&T KEY LABORATORY OFEé

1991

1992

1993

1994

1995

1996
1997

1998
1999

2000

2001
2002
2003

2004
2005

2006

2007
2008
2009
2010

2011
U/l

4

N R

WOrr

©

Ballistics

Helicopter Rotor Dynamics

Radar Signal Processing

Solid Rocket Engine Combustion, Thermal Structure, and Inner Flow Field
Airfoil and Blading Aerodynamics

Antennas and Microwave Technology

Aero-Engine Thermodynamics

Electromechanical Engineering and Control

High Power Microwave Vacuum Electronic Compoh&echnology
Precision Guidance and ATR

Ultra-precision Machining Technology*

Vehicle Transmission

Electronic Information Control

Electromagnetic Compatibility

High-Energy Beam Processifiggchnology
Hydroacoustic Technology

Radio Wave Environmental Char and Modeling Tech
Underwater Information and Control

Advanced Composite Materials

Communications Antdamming Technology

Explosive Combustion

High-Power Semiconductor Lasers

Tunable Gasasers

Computational Fluid Dynamics

Space Microwave Technology

Sonar Technology

Aerospace Systems Simulation

Marine Corrosion and Protection

New Ceramic Fiber and Composite Materials

Fire Control Technology

Pulsed Power Technology*

Composite Material Technology in Special Environments
Environmental Materials Behavior and Evaluation Tech
Remanufacturing Technology

Super High Temperature Structural Composites

UAV Special Technology

Military Underwater Intelligent Robotic Technology
Metrology and Calibration Technology

Space Intelligent Control Technology

Communications Countermeasures Technology
Lightweight, Highstrength Structural Materials
Multi-spectral Information Processing Technology
Advanced HighTemperature Structural Materials
Electromagnetic Environment Effects

Vessel Integrated Power Technology

Reliability & Environmental Engineeringechnology

Aviation Plasma Dynamics

Inertial Technology

Space Flight Dynamics Technology

Materials Technology in Impact Environments

Aircraft Control and Integration Technology (final approval in 2010)
Electronic Measurement Technolodinél approval in2002)
Detonator Safety and Reliability

Flexible Manufacturing Systems Technology

Helicopter Transmissiofechnology(final approval in2018)
High-Power Microwave Technology

Parallel and Distributed Processirfimél approval in2011)
Precision Hot Processing of Metalfinal approval in1996)
Specialized Integrated Circuits

*No longer classified as a Defense S&T Key Lab

China Aerospace Studies Institute
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List of Labs by Location

CITY

#

DEFENSE S&T KEY LAB OFé

BEIJING

X1 86 AN

HARBIN

CHANGSHA

NANJING

WUHAN

CHENGDU

SHIJIAZHUANG
QINGDAO

CHANGCHUN
HANGZHOU
JIAXING
LUOYANG
MIANYANG
SHENZHEN

15

135

3.5

2.5

N

PP RPPRR

Advanced Composite Materials
AdvancedHigh-Temperature Structural Materials
Aero-Engine Thermodynamics

Aerospace Systems Simulation

Aircraft Control and Integration Technology*
Computational Fluid Dynamics

High-Energy Beam Processidgchnology

High Power Microwave Vacuum Electronic Technotogy
Inertial Technology

Materials Technology in Impact Environments
Metrology and Calibration Technology

Radio Wave Environmental Char and Modeling Tech
Reliability & Environmental Engineeringechnology
Remanufacturing Technology

Spacentelligent Control Technology

Vehicle Transmission

Antennas and Microwave Technology

Aircraft Control and Integration Technology*

Airfoil and Blading Aerodynamics

Aviation Plasma Dynamics

Detonator Safety and Reliability

Electromechanical Engeering and Control

Explosive Combustion

Radar Signal Processing

Solid Rocket Engine Combustion, Thermal Structure, and Inner Flow Field
Space Flight Dynamics Technology

Space Microwave Technology

Super High Temperature Structural Composites
Underwater Information and Control

UAV Special Technology

Composite Material Technology in Special Environments
Environmental Materials Behavior and Evaluation Tech
Hydroacoustic Technology

Military Underwater Intelligent Roboti€echnology
Precision Hot Processing of Metals

Tunable Gas Lasers

Lightweight, Highstrength Structural Materials

New Ceramic Fiber and Composite Materials

Parallel and Distributed Processing

Precision Guidance and Automatic Tardrecognition*
Ballistics

Helicopter Rotor Dynamics

Helicopter Transmissiomechnology

Electromagnetic Compatibility

Multi-spectral Information Processing Technology
Vessel Integrated Power Technology

Communications Antdamming Technology

Electronic Information Control

High Power Microwave Vacuum Elec. Com. Technology*
Electromagnetic Environment Effects

Specialized Integrated Circuits

Electronic Measuremefliechnology

Marine Corrosion and Protection

High-Power Semiconductor Lasers

Sonar Technology

Communications Countermeasures Technology

Fire Control Technology

High-Power MicrowaveTlechnology

Precision Guidance and Automatic Target Recognition*

*Co-located in two cities, counted as .5 &ach

China Aerospace Studies Institute
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List of Labs by Parent Institution

PARENT INSTITUTION # DEFENSE S&T KEY LAB OFé SUBORINDATE PARTNER(S)
INSTITUT ION
STATE-OWNED ENTERPRISES AND RESEARCH INSTITUTIONS
AECC 3 | Advanced Composite Materials 621 RI
Advanced HighTemperature Structural Materials 621 RI
Helicopter Transmissiomechnology 608 RI NUAA
AVIC 5 | Aircraft Control and Integratioechnology 618 RI Beihang
Fire Control Technology 613 RI
Helicopter Rotor Dynamics 602 RI NUAA
High-Energy Beam Processifi@chnology 625 RI
Metrology and Calibration Technology 304 RI CASIC, CNNC
CETC 7 | Antennas and MicrowavEechnology 14 RI Xidian
Communications Countermeasures Technology 36 RI
Electronic Information Control 29 RI
Electronic Measurement Technology 41 RI NuC
High Power Microwave Vacuum Ele€ComponenhTech | 12 RI UESTC
Radio WaveEnvironmental Char and Modeling Tech 22 RI
Specialized Integrated Circuits 13RI
CASC 5 | Reliability & Environmental Engineeringiechnology 511 R CALT Beihang
Solid Rocket Engine Comb| 41RI NWPU
Space Environmental Materials Behavior and Eval Te¢ 510 RI HIT
Space Intelligent Control Technology 12 RI
Space Microwave Technology 504 RI
CAEP 1 | High-Power MicrowaveTechnology
CASIC 3 | Aerospace Systems Simulation BSS
Inertial Technology 33 RI Beihang
Metrology and Calibration Technology 203 RI AVIC, CNNC
CNNC 1 | Metrology and Calibration Technology AVIC, CASIC
CSSC 5 | Electromagneti€ompatibility 701 RI
Marine Corrosion and Protection 725 R
Sonar Technology 715 RI
Underwater Information and Control 705 RI NWPU
Vessel Integrated Power Technology 712 RI PLAN
NORINCO 5 | Detonator Safety and Reliability 213 RI
Electromechanical Engineering and Control 212 Rl BIT
Explosive Combustion 204 RI
Materials Technology in Impact Environments 52 RI BIT
Vehicle Transmission 201 RI BIT
CIVILIAN UNIVERSITIES
BEIHANG UNIVERSITY 5 | Aero-EngineAerodynamics and Thermodynamics
Aircraft Control and Integration Technology AVIC
Computational Fluid Dynamics PLASSF
Inertial Technology CASIC
Reliability & Environmental Engineering Technology CASC
BEIJING INSTITUTE OF 3 | Electromechanical Engineering and Control Norinco
TECHNOLOGY (BIT) Materials Technology in Impact Environments Norinco
Vehicle Transmission Norinco
CENTRAL SOUTH 1 | Lightweight, Highstrength Structural Materials
UNIVERSITY
CHANGCHUN UNI VERSITY 1 | High-Power Semiconductor Lasers
OF S&T
HARBIN ENGINEERING 2 | Hydroacoustic Technology
UNIV ERSITY Military Underwater Intelligent Robotic Technology
HARBIN INSTITUTE OF 4 | Composite Material Technology in Sped&aivironments
TECHNOLOGY (HIT) Precision Hot Processing of Metals
Space Environmental Materials Behavior and Eval Tec CASC
Tunable Gas Lasers
HUAZHONG UNI VERSITY 1 | Multi-spectral Information Processing Technology
OF S&T
NANJING UNI V OF 2 | Helicopter Rotor Dynamics AVIC
AERONAUTICS AND Helicopter Transmission Technology AECC
ASTRONAUTICS (NUAA)
NANJING UNIV ERSITY OF 1 | Ballistics

S&T

China Aerospace Studies Institute
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NORTH UNIVERSITY OF 1 | ElectronicMeasurementechnology CETC
CHINA
NORTHWESTERN 6 | Airfoil and Blading Aerodynamics
POLYTECHNICAL Solid Rocket Engine Combustion, Thermal Structure CASC
UNIVERSITY (NWPU) Space Flight Dynamics Technology PLASSF
Super High Temperature Structural Composites
UAV SpecialTechnology
Underwater Information and Control CSsC
SHENZHEN UNIVERSITY 1 | Precision Guidance and Automatic Target Recognition NUDT
UNIV OF ELECTRONIC 2 | Communications Antdamming Technology
SCIENCE AND High Power Microwave Eled/acuum Component Tech CETC
TECHNOLOGY OF CHINA
(UESTC)
XIDIAN UNIVERSITY 2 | Antennas and Microwave Technology CETC
Radar Signal Processing
MILITARY INSTITUTIONS
NATIONAL UNIVERSITY 3 | New Ceramic Fiber and Composhktaterials
OF DEFENSE Parallel and Distributed Processing
TECHNOLOGY (NUDT) Precision Guidance and Automatic Target Recognition Shenzhen biv
PLA ARMY (PLAA) 2 | Electromagnetic Environment Effects PLAA Eng Univ
Remanufacturing Technology PLAA AAF
PLA AIR FORCE (PLAAF) 1 | Aviation Plasma Dynamics PLAAF Eng Lhiv
PLA NAVY (PLAN) 1 | Integrated Power Technology PLAN Eng Unv CSSC
PLA STRATEGIC SUPPORT 2 | Computational Fluid Dynamics CARDC Beihang

FORCE (PLASSF)

Space Flight Dynamics Technology

SpaceEng Univ

China Aerospace Studies Institute
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List of Labs by Research Are&

AREA PRIMARY RESEARCH AREA # | SECONDARY RESEARCH AREA # | TOTAL
AEROSPACE | Advanced Composite Materials 30 | Antennas and Microwave Technology 15 | 45
Advanced HighTemp Structural Materials Communications AntdJamming Tech
Aero-EngineAerodynamics and Thermodynamics Materials Technology in Impact Env
Aerospace Systen&mulation Electromagnetic Compatibility
Aircraft Control and Integration Technology Electromagnetic Environment Effects
Airfoil and Blading Aerodynamics Electromechanical Engineering and Cont
Aviation Plasma Dynamics Electronic Information Control
Composite Material Tech. in Special Environment Electronic Measurement Technology
Computational Fluid Dynamics Explosive Combustion
Fire Control Technology High-Power Microwave Teclology
Helicopter Rotor Dynamics High-Power Semiconductor Lasers
Helicopter Trasmission Technology Metrology and Calibration Technology
High-Energy Beam Processifiggchnology Parallel and Distributed Processing
High PowerMicrowave Electroni¢/ a ¢ u u mé Radio Wave EnvChar and Modeling
Inertial Technology Remanufacturing Technology

Lightweight, High-strength Structural Materials
Multi-spectral Information Processing Technology
New Ceramic Fiber and Composhtaterials
Precision Guidance and Automatic Target Rec
Precision Hot Processing of Metals

Radar Signal Processing

Reliability & Environmental Engineering

Solid Rocket Engin€ombustiog

Space Environmental Materials Behavior and Eve
Space Flight DynamicEechnology

Space Flight Intelligent Control Technology
Super High Temperature Structural Composites
Space Microwave Technology

Tunable Gas Lasers

UAV Special Technology

GROUND Vehicle Transmission 1 | Antennas and Microwave Technology 14 | 15
Communications Antdamming Tech
Detonator Safety and Reliability
Electromagnetic Compatibility
Electromagnetic Environment Effects
Electromechanical Engineering and Cont
Electronic Information Control

Electronic Measurement Technology
Explosive Combustion

Fire Control Technology

High-Power Microwave Technology
High-Power Semiconductor Lasers
Materials Technology in Impact Env
Remanufacturing Technology

MARITIME Electromagnetic Compatibility 7 | Airfoil and Blading Aerodynamics 10 | 17
Hydroacoustic Technology Antennas and MicrowavEechnology
Marine Corrosion and Protection Communications Antdamming Tel.
Sonar Technology Electronic Information Control
Underwater Information and Control Electronic Measurement Technology
Underwater Intelligent Robotic Technology Fire Control Technology
Vessel Integrated Power Technology High-Power Microwave Technology

Materials Technology in Impact Env
Radio Wave EnvChar and Modeling
Reliability & Environmental Engineering
MULTIPLE Antennas and Microwave Technology 17 17
Ballistics

Communications Antdamming Techology
Communications Countermeasures Technology
Detonator Safety and Reliability

Electronic Information Control
ElectronicMeasurement Technology
Electromagnetic Environment Effects
Electromechanical Engineering and Control

* Following furtherdata refinements, this list and the other two research lists differ sligtstynecategoriegrom the data presentéu Part
One of the reporfThe overall findings in Part One of the report remain unchanged.
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Explosive Combustion

High-Power Microwave Technology
High-Power Semiconductor Lasers

Materials Technology in Impact Environments
Metrology andCalibration Technology

Parallel and Distributed Processing

Radio Wave EnvChar and Modeling Tech
Remanufacturing Technology

UNKNOWN Specialized Integrated Circuits 1

China Aerospace Studies Institute
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List of Labs by Equipment Research

EQUIPMENT

PRIMARY RESEARCH AREA

SECONDARY RESEARCH AREA

TOTAL

AIR/MISSILE
DEFENSE

AIRCRAFT

BALLISTIC
MISSILES

COMMS
EQUIPMENT

COMPUTERS
ELECTRONIC
WARFARE
EQUIPMENT
GROUND
VEHICLES
HELICOPTERS

HIGH -ENERGY
WEAPONS
MISSILES
(NON-
BALLISTIC)

MUNITIONS

RADAR

Advanced Composite Materials
Advanced HighTemp Structural Mat
Aero-Engine Aerodynami@s

Aircraft Control and Integration Tech
Airfoil and Blading Aerodynamics
Aviation Plasma Dynamics
High-Energy Beam Processifig@ch
Super High TempStructural Composites

Communications Antdamming Tech

Parallel and Distributed Processing
Electronicinformation Control
High-Power Microwave Technology

Vehicle Transmission

Helicopter Rotor Dynamics
Helicopter Transmission Technology

Precision Guidance and Aufbarget Rec

Ballistics

Detonator Safety and Reliability
Electromechanical Engnd Control
Explosive Combustion

Materials Technology in Impact Env
Antennas and Microwave Technology
High Power Microwave Eled/ac. Comp
Radar Signal Processing

Aerospace Systems Simulation

Electronic Information Control

Precision Guidance and Automatic Target R
Space Flight Intelligent Control Technology
Composite Material Térin Special Env
Computational Fluid Dynamics
Electromagnetic Compatibility
Electromagnetic Environment Effects

Fire Control Technology

Lightweight, Highstrength Structural Mat
Metrology and Calibration Technology
Multi-spectral InformatiofProcessing Tdt
New Ceramic Fiber and Composite Material
Reliability & Env. Engineering Tech
Remanufacturing Technology

Aerospace Systems Simulation

Electronic Measurement Technology
Inertial Technology

Solid RocketEngine Combustiah

Space Flight Intelligent Control Technology
Communications Countermeasures Tech
Electromagnetic Compatibility

Radio Wave EnvChar and Modeling Tech
Sonar Tech

SpaceMicrowave Technology

Specialized Integrated Circuits

Tunable Gas Lasers

Underwater Information and Control
Electromagnetic Compatibility

Aerospace Systems Simulation
Communications Countermeasures Tech
UAV Special Technology

Fire Control Technology

Remanufacturing Technology

Advanced Composite Materials

Aircraft Control and Integration Technology
Airfoil and Blading Aerodynamics

Fire Control Technology

Vesselintegrated Power Technology

Aerospace Systems Simulation

Aircraft Control and Integration Technology
Electromechanical Engineering and Control
Electronic Information Control

Explosive Combustion

Inertial Technology

Space Flight Dynamics Technology

Super High TempStructural Composites
Materials Technology in Impact Environmen
Multi-spectral Information Processing Tech
New Ceramic Fiber and Composite Material
SpaceFlight Intelligent Control Technology
Electromagnetic Environment Effects
ElectronicMeasurement Technology
High-Power Semiconductor Lasers
Lightweight, Highstrength Structural Mat

Electromagnetic Compatibility
Electromagnetic Environment Effects
Electronic Information Control

Electronic Measurement Technology

New Ceramic Fiber and Composite Material
Precision Guidance and Automatic Target R
Radio Wave EnvChar and Modeling Tech
Specialized Integrated Cirits

China Aerospace Studies Institute
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SPACE
VEHICLES

SURFACE
VESSELS

UAVS

UNDERWATER
VEHICLES

MULTIPLE

UNKNOWN

Composite Material Teclin Special Eny
Computational Fluid Dynamics

Inertial Technology

Reliability & Env. Engineering Tech
Solid Rocket Engine Combustién
Space Flight Dynamics Technology
Space EnvMaterials Behavior and Eval
Space Microwave Technology
Tunable Gas Lasers

Electromagnetic Compatibility
Marine Corrosion and Protection
Vessel Integrated Power Technology
UAV Special Technology

Hydroacoustic Technology

Underwater Information and Control
Underwater Intelligent Robotic Tech
Sonar Technology

Aerospace Systen&imulation
Communications Antdamming Tel.
Communications Countermeasures Tecl
Electromagnetic Environment Effects
Electronic Measurement Technology
Fire Control Technology

High-Power Semiconductor Lasers
Lightweight, Highstrength StrucMat.
Metrologyand Calibration Technology
Multi-spectral Info Processing Tech
New Ceramic Fiber and Composite Mat
Radio Wave EnvChar and Mod Tech
Remanufacturing Technology

Space Flight Intelligent Control Tec
Specialized Integrated Circuits

Precision Hot Processing of Metals

15

Advanced Composite Materials

Aircraft Control and Integration Technology
Electromagnetic Environment Effects
Electronic Measurement Technology
Explosive Combustion

High-Energy Bam Processingechnology
Lightweight, Highstrength Structural Mat
Metrology and Calibration Technology
New Ceramic Fiber and Composite Material
Parallel and Distributed Processing

Radio Wave EnvChar and Mod Tech
Space Flight Intelligen€ontrol Technology
Super High TempStructural Composites
Fire Control Technology

Reliability & Env. Engineering Tech

Advanced Composite Materials

Aircraft Control and Integration Technology
Airfoil and Blading Aerodynamics

Fire Control Technology

Multi-spectral Information Processing Tech
Space Flight Intelligent Control Technology
Airfoil and Blading Aerodynamics
Multi-spectral Information Processing Tech

13
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List of Labs by Functional Research Areas

RESEARCH PRIMARY RESEARCH AREA #| SECONDARY RESEARCH AREA # TOTAL
AREA
ACOUSTICS Hydroacoustic Technology 2 | Underwater IntelligenRobotic Technology 1 3
Sonar Technology
AERO- Airfoil and Blading Aerodynamics 4| Aero-Engine Aerodynami@s 2 6
DYNAMICS Ballistics Aviation Plasma Dynamics
Computational Fluid Dynamics
Helicopter Rotor Dynamics
ARMOR 0| Materials Technology in Impa&nvironments | 1 1
COMM S Communications Antdamming Tech 3| Electromagnetic Compatibility 10 | 13
TECHNOLOG IES | Communications Countermeasures Tech Hydroacoustic Technology
Tunable Gas Lasers Radio Wave EnvChar and Modeling Tech
Sonar Technology
SpaceMicrowave Technology
Specialized Integrated Circuits
Underwater Information and Control
COUNTER- 0 | Aerospace Systems Simulation 5 5
MEASURES Communications CountermeasuresfTec
Electronic Information Control
Fire Control Technology
SpaceMicrowave Technology
ELECTRICAL Vessel Integrated Power Technology 1| Advanced HighTemp Structural Materials 1 2
POWER
ELECTRO - Electromagnetic Compatibility 7 | Antennas and Microwave Technology 2 9
MAGNETICS Electromagnetic Environment Effects Electronic Information Control
Electronic Measurement Technology
High Power Micro Elec Vac. Comp Tech
High-Power Microwave Technology
Radio Wave EnvCha. and Mod Tech
Space Microwave Technology
EMP 0| Electromagnetic Compatibility 2 2
Electromagnetic Environment Effects
FIRE CONTROL Fire Control Technology 1| Antennas and Microwave Technology 1 2
GNC Aircraft Control and Integration Tech 5| Aerospace Systems Simulation 10 | 15
High-Power Semiconductor Lasers Helicopter Rotor Dynamics
Inertial Technology Metrology and Calibration Technology
Space Flight Intelligent Contrdlechnology Multi-spectral Information Processing Tech
Underwater Information and Control Radio Wave EnvChar and Modeling Tech
Precision Guidance amlitomatic Target Rec
Sonar Technology
Space Flight Dynamics Technology
UAV Special Technology
Underwater Intelligent Robotic Technology
HYPERSONIC 0| Aero-Engine Aerodynami&s 8 8
TECHNOLOGIES Aircraft Control and Integration Technology
Computational Fluid Dynamics
Explosive Combustion
New Ceramic Fiber and Composite Material
Space Flight Intelligent Control Technology
Super High TempStructural Composites
Space Flight Dynamics Technology
IMAGING 0| Multi-spectralnformation Processing Thc 2 2
Radar Signal Processing
IMPACT & 0 | Detonator Safety and Reliability 4 4
DAMAGE Explosive Combustion
Materials Technology in Impact Environmen
Space EnvMaterials Behavior and Eval
INFORMATION Rada Signal Processing 1| Communications Antdamming Technology | 6 7
& SIGNAL Multi-spectral Information Processing Tech
PROCESSING Precision Guidance and Automatic Target R
Sonar Technology
Underwater Information and Control
INTELL IGENT 0 | Aerospace Systems Simulation 12 | 12
TECHNOLOGIES Aircraft Control and Integration Technology
Communications AntdJamming Technology
Communications Countermeasures Tech
Composite Material Teclin Special Env

China Aerospace Studies Institute
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LASER TECH

MANNED
SPACEFLIGHT
MANUFACT -
URING
MATERIALS

MEASUREMENT
TECHNOLOGIES

MICROWAVE
TECHNOLOGIES
MILLIMETER
WAVE
TECHNOLOGIES

MISC. SPACE
OPERATIONS

MUNITIONS
TECHNOLOGIES
NUCLEAR
TECH*

OPTO-
ELECTRONICS
PLASMA
TECHNOLOGIES

POSITIONING

High-Energy Beam Processifiggchnology | 2
Remanufacturing Technology
Advanced HighTemp Structural Materials | 9
Composite Material Tech in Special Env
Lightweight, Highstrength Structural Mat
Marine Corrosion and Protection
Materials Technology in Impact Env
New Ceramic Fiber and Composite Mat
Precision Hot Processing of Metals
Space Env Materials Behavior and Eval
Super High TemgStructural Composites
Metrology and Calibration Technology 1

Antennas and Microwave Technology

Space Flight Dynamics Technology 1

Detonator Safety and Reliability 2
Electromechanical Engineering and Contr,

Electronic Information Control
Multi-spectral Information Processing Tech
Precision Guidance and Automatic Target R
Precision Hot Processing of Metals

Radar Signal Processing

Space Flight Intelligent Control Technology
Underwater Intelligent Robotic Technology
High-Energy Beam Processifigchnology
High-Power Semiconductor Lasers
Materials Tech in Impact Environments
Multi-spectral Information Processing Tech
Tunable Gas Lasers

Space Flight Dynamics Technology

Aerospace Systems Simulation
Composite Material Teclin Special Eny
Helicopter Rotor Dynamics

High-Energy Beam Processifiggchnology
High-Power Semiconductor Lasers
Specialized Integrated Circuits

Electromagneti€ompatibility

Space Flight Intelligent Control Technology
Space Microwave Technology

Tunable Gas Lasers

Aerospace Systems Simulation
ElectronicInformation Control

Electronic Measurement Technology

High Power Microwave Eled/ac. Comp
Precision Guidance and Automatic Target R
Antennas and Microwave Technology
Communications Antdamming Technology
Composite Material Teclin Special Env
Computational Fluid Dynamics
Electromagnetic Environment Effects
Electronic Measurement Technology
Inertial Technology

Metrology and Calibration Technology
New Ceramid=iber and Composite Materials
Radio Wave EnvChar and Modeling Tech
Reliability and Environmental Engineering
Tech

Solid Rocket Engine Combustién

Space EnvMaterials Behavior and Eval
Space Flight Intelligent Control Technology
Space Microwave Tecloiogy

Super HighTemp Structural Composites
Tunable Gas Lasers

Explosive Combustion

Lightweight, HighstrengthStructural Mat
Metrology and Calibration Technology
Parallel and Distributed Processing
Super HighTemp Structural Composites
High-Power Semiconductor Lasers
Tunable Gas Lasers

Aviation Plasma&Dynamics

Ballistics

High-Energy Beam Processifiggchnology
Pulsed Power Technology
Hydroacoustic Technology

*Includes research related to nuclear weapons, nuclear energnyasttierapplications.
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PROPULSION

RELIABILITY &
ENV. ENG.
ROBOTICS

SEMI-
CONDUCTORS
SENSING

SHIPBUILDING

SIMULATION &
MODELING

STEALTH
TECHNOLOGIES

TARGET
DETECTION &
RECOGNITION

TERAHERTZ
TECHNOLOGIES

VEHICLE PARTS
& TECH
MULTIPLE

Aero-Engine Aerodynamidés
Explosive Combustion
Solid Rocket Engine Combustién

Reliability & Environmental EngTech

High-Power Semiconductor Lasers
Specialized Integrated Circuits

Aerospace Systems Simulation
Parallel and Distributed Processing

Precision Guidance and Autbarget Re.

Helicopter Transmission Technology
Vehicle Transmission

Aviation Plasma Dynamics
Electronic Information Control
Intelligent Robotic Technology

Multi-spectral Information Processing Tec

UAV Special Technology

UAV Special Technology

Advanced HigkhTemperature Structural Mat
Aviation Plasma Dynamics

High-Energy Beam Processifi@chnology
New Ceramic Fiber and Composite Material
Super High TempStructural Composites
UAV Special Technology

Vessel Integrated Power Technology
Space EnvMaterials Behavior and Eval

Communications Antdamming Technology
Helicopter Rotor Dynamics

Underwater Intelligent Robotic Technology
Precision Hot Processing of Metals

Aircraft Control and Integration Technology
Electronic Measurement Technology
Hydroacoustic Technology

Multi-spectral Information Processing Tech
Precision Guidance and Automatic Target R
Space Microwave Technology

Tunable Gas Lasers

Underwater Intelligent Robotic Technology
Electronic Measurement Technology
Marine Corrosion and Protection
Composite Material Tét in Special Env
Computational Fluid Dynamics
Electromagnetic Compatibility
Electromagneti€nvironment Effects
Electromechanical Engineering and Control
Electronic Information Control

Fire Control Technology

Helicopter Rotor Dynamics

Hydroacoustic Technology

Materials Technology in Impact Environmen
Radar Signal Processing

Radio Wave EnvChar and Modeling Tech
Reliability & Env. Engineering Tech

Solid Rocket Engine Combustién

Space EnvMaterials Behavior and Eval
Space Flight Dynamics Technology

Space Flight Intelligent Control Technology
Super High Tem. Structural Composites
UAV Special Technology

Advanced Composite Materials

Antennas and Microwave Technology
Aviation Plasma Dynamics

Electronic Information Control

New Ceramic Fiber and Composite Material
UAV Special Technology

Fire Control Technology

Hydroacoustic Technology

Multi-spectral Information Processing Tech
Radar Signal Processing

Sonar Technology

Underwater Intelligent Robotic Technology
Communications AntdJamming Technology
Electronic Measurement Technology

High Power Microwave Eled/acuum Com
Precision Guidance arAlTR

Specialized Integrated Circuits

Space Microwave Technology

Tunable Gas Lasers

Remanufacturing Technology

19

10

21
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Abbreviations

AECC
AUV
AVIC
BACC
BAMTRI
BIAM
BIRM
BISEE
BIT
BPEI
CAE
CAEP
CALT
CARDC
CAS
CASC
CASIC
CAST
CETC
CHRDI
CIAE
CIMM
CMC
CNNC
COSTIND
CRIRP
CSSC
CSuU
CUST
DSTKL
EMC
EMP
EW
FACRI
GAD
GNC
GSD
HEU
HIT
HUST
IFV

Aero Engine Corporation of China

Autonomous Underwater Vehicle

Aviation Industry Corporation of China

Beijing Aerospace Control Centd?l(ASSF)

Beijing AeronauticaManufacturing Technology Research Instit(A&/IC)
Beijing Institute of Aeronautical Materia(3AECC)

Beijing Institute of Radio Metrology and Measurem@wSIC)
Beijing Institute of Spacecraft Environment EngineeliGéSC)
Beijing Institute of Technology

Beijing Precision Engineering Institute for Aircraft IndusfAVvIC)
Chinese Academy of Engineering

China Academy of Engineering Physics

China Academy of Launch Vehicle Technology
ChinaAerodynamics Research and Development CéRieASSF)
Chinese Academy of Sciences

China Aerospace Science and Technology Corporation
China Aerospace Science and Industry Corporation

China Academy of Space Technolg@ASC)

China Electronics Technology Group Corporation

China Helicopter Research and Development Inst{fatédC)
China Institute of Atomic EnergdCNNC)

Changcheng Institute of Metrology & Measurem@WIC)
Central MilitaryCommission

China National Nuclear Corporation

Commission for Science, Technology and Industry for National Defense
China Research Institute of Radio Wave Propagd@di C)
China State Shipbuilding Corporation

Central Southuniversity

Changchun University of Science and Technology

Defense S&T Key Laboratory

Electromagnetic Compatibility

Electromagnetic Pulse

Electronic Warfare

Xi‘an Flight Automatic Control Research Institfe/1C)

PLA General Armaments Department

Guidance, Navigation, and Control

PLA General Staff Department

Harbin Engineering University

Harbin Institute of Technology

Huazhong University of Science and Technology

Infantry Fighting Vehtle

China Aerospace Studies Institute
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ISR
LSMRI
MCF
MCRI
MIT
MOST
MRAP
MTI
NEU
NJUST
NSFC
Norinco
NUAA
NUC
NUDT
NWPU
PLA
PLAA
PLAAF
PLAN
PLARF
PLASSF
RI
SASTIND
SEEE
SLBM
SWIEE
SOE
TT&C
UAV
UESTC
uuv

Intelligence, Surveillance, and Reconnaissance
Luoyang Ship Material Research Instit¢@&SSC)
Military -civil Fusion

Xi'an Modern Chemistry Research Instit(idorinco)
Ministry of Industry and Information Technology
Ministry of Science and Technology
Mine-Resistant Ambush Protect®ehicle
Manufacturing Technology Institu{&VIC)

PLA Naval Engineering University

Nanjing University of Science and Technology
National Natural Science Foundatiof China

China Ordnance Industries Group Corporation
Nanjing University of Aeronautics and Astronautics
North University of China

National University of Defense Technology
Northwestern Polytechnical University
Peopl edbs Liberation
PLA Army

PLA Air Force

PLA Navy

PLA Rocket Force

PLA Strategic Support Force

Research Institute

State Administration of Science, Technology and Industry for National Defense
School of Electrical and Electronic Engineer{ihjJST)

Sealaunched ballistic missile

Southwest Institute of Electronic EquipméGETC)

StateownedEnterprise

Telemetry, Tracking, and Command/Control

Unmanned Aerial Vehicle

University of Electronic Science and Technology of China

Unmanned Underwater Vehicle

Ar my
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1. Defense S&T Key Laboratory of Advanced Composite Materials
Official English Name: National Key Laboratory of Advanced Composites (LAC)

Chinese Name:

Research Fields). Aerospacé Aircraft (Also Helicopters,Space VehicledJAVS i Materials
(Alsa StealthTechnologiep

Affiliations:
1 Aero Engine Corporation of China (AECC) [ 1%
o0 Beijing Institute of Aeronauticalaterials (BIAM) [ ]
A (a.k.a.AECC621stResearch Institute [621 D
Key Data:
1 Established1994 9 Official start of operationst996
1 Total FundingUnknown 1 Floor Space:Unknown

T Personnelnknownt?® 1t

Lab Overview:

The Defense S&T Key Laboratocpnducts research into resin, ceramic matrix, and metal
matrix composite materiat® create aerospace materials wittproved performare; including
reduced weight ansuperior toughness, durabiligndheat resistance 3

Thelab officially began operations in 1996, amals expanded (via approval of COSTIND),
possibly taits currentDefense S&T Key Lab status, in 2084.

Thel ab 6s p ar e n Beijinghnstitute of Adronamutical Matehiaga.k.a. the 62 st
RI), was established in 1956 as the PRC's first institution devoted toemyghstructural materials.
Its advanced materials are utilized in the engines and ppétsr of aircraft and helicopters. It was
added to th&).S. Commerce Departmehtity List for export control in December 20206 17

Further Information:

1 Thislab released a book in 2006 about its achievements for the first ten years written by
(former?) directorYi Xiaosu, "Advanced Composite Materials Technology, Research, and
Development” [ ]. Yi Xiaosu also wrote a large two
volume set of books iEnglish on Composite Materials Engineeritfg?

1 The BIAM website speaks of a similarly named S&T Key Lab of Advanced Composite
Materials [ ] (sansout theword "Defense™) which is

X BIAM appears to have been transferred in recent years from AVIC to AECC. Most online sollrassastiate it with AVIC, but its official
website and more recent sources state AECC.
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presumed to be the sahad. If so, it may go by thaternal name of "28th Research Office

[ ]'20

Research Direction:

1.
2.
3.

Resin matrix composites [
Ceramic matrix composites [
Metal matrix composites [

Other Notable Research areas:

T

= =4 A -4

High temperature structural eanic
matrix composites

Nanoceramic composites
Laminated ceramic composites
Self-toughened Si3N4 ceramics
Continuous fiber reinforced ceramic
matrix composites

Ceramic composite powder
preparation technology

Ceramic parts net proximity molding
technology

Ceramic substrate preparation
technology

Functional and smart materials
Positive temperature coefficient
(PTC) ceramic materials
Piezoelectric ceramics and smart
structures

Advanced thermosetting and
thermoplastic resin systems and
composites

Advanced composite liquid molding
technologies

Non-hot press tank molding
technologies

Structural/functional integrated
composites

Composite material automation
technology

High-performance continuous fibers
and their composites
Structurally/funtionally integrated
aluminum matrix composites
Particlereinforced aluminum matrix
composites prepared by stirring
method and its precision casting
process technology

Synthesis methods of functional
composite ceramic powders
Self-toughened silicon nitrideigh-
temperature structural ceramic
materials

Broadband wawtransparent ceramic
radomne materials

Precision molding technology for gel
injection molding of ceramic parts
Extrusion molding and preparation
technology of multipurpose thin
walled honeycomb camics

Material physical and chemical
properties characterization
Theoretical and experimental
analysis of material microstructure,
properties and failure

Liquid forming processesumerical
simulation and online testifg?

China Aerospace Studies Institute
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Notable Applications:

T

Thislab's composites have been used in advanced fighter aircraft, large transport aircraft,
helicopters, new UAVs, and early warning aircraft. It has developed aerospace composites
for aircraft primary structures, control rudders, propellengines, and-Shaped inlets for
UAVS.24 Xii
Thislab has developed resin matrix composites with good radar absorption properties for
use on stealth aircradt.
This lab may have produced the return capsule hatch door for the Shenzhou manned
spacecraft’
Yi Xiaosu has worked to create ESTM fabric, an advanced aerospace fabric which
dramatically improves damage tolerance of ligisdned composites. The. 8l equivalent,
an epoxy resin called RTM6, is embargoed to China, forcing China to gewaelo
indigenous equivalert.
Yi Xiaosu developed a new reinforced fabric based on-laering structuring [

] which was applied to the K3000 early warning aircraft, which reduced fatigue on

parts. The WK.'s University of Manchester was also itwed in testing’®

Lab DirectorChen Xiangbao announced in 2017 that #2® Jighter would soon have an
indigenous engine, implyinthis labis involved somehow ihe 320 engineproject.
However it is possible Chen is simply making the announcement on behalf of AECC or
BIAM as a senior executive, rather than as a representative tdtits

Composites developed by thiab were allegedly used in the indigenous C919 large
passeger aircraft, including design and manufacturing techniques of tougher, more
damage tolerant materials, including epoxy resins, bismaleimide, polyphenylbenzoxazine
and polyimide resikbased aerospace composites. These have been marketed to
international byers as welf°

Yi Xiaosu led a team to develop highly conductive composite materials for aircraft. One
advantage of these materials is resilience to lightning strikes. The materials have been used
on civilianaircraftsuch as the AG300, AG600, SR2X, arfeb83!

Leadership and Key Personnel:

T

Director: EitherChen Xiangbao [ ] or Yi Xiaosu [ 32333435

o Both individuals have been described aslthe 6 s Di rect or .

o0 Chen Xiangbao is a CAE Academician, BIAM Deputy Director, and Director of
the PLA Equipment Development Department Advanced Materials Technology
experts group [ ]. Chen's advances have been utilized in PRC
UAVS, fighters, and transport aircraft,cinding high temperature resistant and
high toughness composite materials, low temperature curing high performance
composite materials, structural absorbing integrated composite materials,

*i Further information about specific materials is availatgen request.
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composite materials manufacturing process simulation optimizatibornatic lay
up technology, and improved resin matrix composite materials.

0 Yi Xiaosu did his graduate work in Germartyis focus is orhigh-performance
structural composite materials, functional composite materials, materials process
and engineering, arblymeric materials.

f Deputy Director:Bao Jianwen [ 1%

Notable Collaborations:
Domestic

1 Thislabis associated with the Composite Materials and Applications Lab [
] at BIAM, which is involved in widescale production of civiliaproducts such
as parts for Xay machines, blood vessel machines, and CT equipthent.

1 Work with Shanghai Jiaotong University on green composites and recycling of composite
materials®

International

1 Parent institution BIAMclaims to haveextensive intern&nal relationships, including
with U.S. company KirkhiltTA, Airbus (France/Germany SECMA (France), and SELL
(Germany). It is uncleao what extenBIAM's 2020addition to the Entity List for export
control will affect its internationaklationships’®

1 Yi Xiaosu's team signed a research agreement with Airbus int@0dévelopcomposite
materials with good conductivity.

1 A new reinforced fabric based on irdayering structuring [ ] which waslater
applied to theP L A &X52000 eary warning aircraftwas tested byhe University of
Manchestein the U.K*!

1 Thislab participated in a Superght Composite Material Wing/Bridge [

/ ] competition in 2009, which was sponsored h.dompany Boeing?

Yi Xiaosu was also Directorfahe AsiaAustralia Composites Coundi.

1 Yi Xiaosu took part in a 2018 SimBerman Highend Manufacturing Summit [2018
]44

=a

Lab Equipment:

No information

Address
None found, possibly etmcated with BIAM atNo. 8 Hangcai Avenugiaidian District,Beijing™
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Website

None Found

Known Aliases:

1 National Key Laboratory of Advanced Composite Materjals

]
1 Science and Technology on Advanced Composites Labgrpt

]
S&T Key Laboratory of Advanced Composite Madés [ ]

BIAM 28th Research Office [ ]
o Presumed to be the same lab

== =

2. Defense S&T Key Laboratory of Advanced HighTemperature Structural
Materials

Official English Name: Unknown

Chinese Name:

Research Field:Aerospacé Aircraft i Materials(Alsa Electrical Power Propulsior)

Affiliations:
f Aero Engine Corporation of China (AECC) [ ]
o0 Beijing Institute of Aeronautical Materials (BIAM) [ ]
A (a.k.a.AECC 621sResearchnstitute[621 D
Key Data:
1 Established2006 9 Official start of operationdJnknown
1 Total FundingUnknown 9 Floor Space:Unknown

1 Personnelnearly 100 researchéf$’

Lab Overview:

The Defense S&T Key Laboratory of Advanced Hilemperature Structural Materials
conducts research intbe developmenbf structural materialsapable of operatingnder high
temperatures, complex stresses, and corrosive environnitggsarchareas include casting,

Xil BIAM appears to have been transferred in recent years from AVIC to ARIGE online sourcestill associate it withAVIC, but its official
website and more recent sources state AECC.
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forging, injection molding, alloy deformation, and powder metallufdgnela b 6 s  riscstieah r ¢ h

to the creation of higtemperature alloys used aereengines for its @rent organization, the

Beijing Institute ofAeronautical Materialslt is also a keyab tasked with breaking the foreign
stranglehold on gas turbine blades and nozzles. Besidtht#klesl) 6 s r esear ch i s al s
fields of shipping, electronics, oil drilling, and nuclear pow#&t® >°

Thelab 6 s p ar e n tBeiing kmdtituté af Aerormauatical Materea{a.k.a. the 62.st
RI), was established in 1956 as the PRC's first institution devoted toemghstructural materials.
Its advanced materials are utilized in the engines and other parts of aircraft and helicopters. It was
added to th&).S. Commerce DepartmeBntity List for export control in December 20262253

Further Information:

1 Thelab has a Powder Turbine Disc Research and Applications Technical Engineering
Center [ ] which is a leading institution for
manufacturing aerosolized powder anearsize forming technology. It is engaged in
powder metdlrgy for high temperature alloys, higipeed steel, die steel, stainless steel,
low-alloy steel, binary alloys, titanium alloys, and other special -bigddity metal
materials and parts manufaghg XV 54

1 A source from 2011 stated thide PRC's gas turbine technology is3®years behind
other countries' and still has much catching up to do. BIAM created the "Advanced High
Temperature Alloy Precision Formed Parts High Technology Industrialization
Demonstration Project” [ ] in 2006 to
break the foreign stranglehold on gas turbine blades and nozzles, so that the PRC would
no longer have to rely on impofs.

1 In 2012, BIAM released a book based on the basic research tdlthisalled Advanced
High Temperature Struatal Materials and Technologgvailable for online purchasé

Research Direction:

1. High-temperature structural material casting and applications [ ]

2. High-temperature structural material injection molding and {weghperature alloy
deformation aplications [ ]

3. High temperature powder structural material applications [ ]

4. Mechanical properties and testing technology foreghperature structural materials [
]57 58

v A list of specific materials manufactured by this Center is availgbde request.
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Notable Applications:

1 High-temperaturealloy turbine blades and turbine discs developed byl&éhidiave been
key to the PRC's development of advanced-aegines. Perhaps most notably, thaib
was involved in the development of both the DD6 and DD9 siciyigtal hightemperature
alloys (although the DD6 was first developed in the 1990s before the creationlabthis
so thelab's exact role in development of the former is a bit unclear). These-siyglal
alloys are critical to the development of advanced aircraft engines acdrevidered a
"crown jewel" of aereengine development that only a select few countries have mastered.
The DD6 has been used in the VW& engine (utilized by combat aircraft like thé@, 3
11, 315, and d16) and W&20 engine (utilized by the -20), while the more advanced
DD9 is used in the W5 (utilized by the <20) and WSL3 (utilized by the-B1 and J
17) _59 60 61 62 63

1 Creation of a corrosieresistant alloy, DZ466, which is comparableUds. company
General Electris DS GTD11%#

Leadership and Key Personnel:

f Director:Zhang Guoging [ 16566
o OverseeseveralunidentifiedSino-Eurgpeanaerospace cooperation projects
1 Deputy Directors: Li Jiarong [ ]; Xiao Chengbo [ ]; Guo Zhonglou [
]67

{ Standing Deputy Directoitang Dingzhong [ 168

Notable Collaborations:
Domestic

I Work, or at least some form of broad coordination, on new materials researddR@th
companyAT&M (Antai) [ 1.6°

1 Other labs working in the area of single crystal Higimperaturealloys for aircraft turbines
include the CAS Institute of Metals, and particularly its Department of-Heghperature

Alloy Research [ ], and Shaanxi Liangshi [
]_70

International

1 One source from 2011 shows BIAM collaborating with anidentified French
organization’?

1 For further information on BIAM cooperation internationally, see bhiernational
Collaborationssectionfor the Defense S&T Key Laboratory of Advanced Composite
Materials above.
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Lab Equipment:

No Information

Address
None found, possibly emcated with BIAM atNo. 8 Hangcai Avenudaidian District,Beijing’2

Website

None Found

Known Aliases:

1 National Key Labratoryof Advanced High Temperature Structural Materials [

]

1 Key Laboratory of Adanced High Temperature Structural Materials [

]

1 National Key Laboratory of Science and Technology on Advanced High Temperature
Structural Materials
1 Science and Technology on Advanced High Temperature Structural Materials Laboratory

3. Defense S&T Key Laboratory of AerecEngine Aerodynamics and
Thermodynamics

Official English Name: National Key Laboratory on AefEngine Thermodynamics (AED
Chinese Name:

Research Field: Aerospacei Aircraft i Propulsion (Alsa Aerodynamics, Hypersonic
Technologes)

Affiliations:

1 Beihang University ]
0 Schoolof Energy and Propulsion Engineering ]

Key Data:
1 Established1992 1 Total Funding22.06m RMB
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f PersonnelUnknown'* " 1 Floor SpacetUnknown
9 Official start of operationst995

Lab Overview:

The Defense S&T Key Laboratory of AeEngine Thermodynamics conducts research
on aerodynamics and related thermal research for aircraft erffjines

Further Information:

None Found

Research Direction:

1. Fow coupling mechanisms of aeemgine compression systems [

]

. Exploring new concepts and principles for aermine aerodynamic and thermal force [

]

N

3. Internal flowmechanisms of compressors and turbines undecanstant conditions [
]

4. High-performance combustion mechanisms [ ]

5. Advanced aer@ngine coling mechanisms [ |

Other Notable Research areas:

1 Inherent nofconstant aerodynamic thermodynamics of impellers
1 Nonlinear turbulent flow, vortex and fluctuating hydrodynamics
1 Real flow in impellers

1 High-performance liquid mist combustion science

1 Fundamental researd rotational heat transfer

f High perfamance liquid mist combustiéh’®

In 2019;thisla b 6 s rfund waa interdsted ifundingthe following topics:

1. Research on oilectric hybridbased alelectric propulsion power system configurason
and turbine power generation systdorsiewconcept micrescale aergengine technology

2. Numerical simulation technigedor variable crossectional pipe flow with nogonstant
excitationfor advancedaereenginepressurization technology

3. High-frequency absorption spectroscopynoin-constant temperature of cyclonic flasne
for diagnosis and control aereenginecyclonic combustion instability
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4. Graphene surface microstructures coupled with pulsating airflow to enhance blade cooling
technology formeraeengineblade cooling design ténology

5. Design and process study of a miniature permanent magnet rotary motor based on MEMS
threedimensional coil for new concept mieszale aereengine technolody

Notable Applications:

1 Research by Zou Zhengping[ ] into unidentified aircraft turlsie engine components,

including advances in weight reduction and component sizepinmgy thrustto-weight
ratio and turbine blade numbeduction®!
1 Researcher Chen Maozhang [ ] seems to be involved in somaidentifiedfashion

with the development of the Taihang [ ] aircraft engine, used in the-30 heavy

transportaircraft. Additionally, images orCherd sg2am homepage show what looks like a
military helicopter and at leaswvo types of space plang&s®

1 Cheng Maozhagis team, undeboth this lab and theBeihang National Aerospace S&T
Lab [ ], has made several strides in aengine technology,
including:

o0 A "low-speed largesize compressor experimental device and rotor flow field
dynamic measurement techagy" allowing for research on the internal flow
mechanism of compressors. This project wdrseClass National S&T Progrss
Award in 1993.

0 A "pressure engine processor magazine with curved twist spwitech has been
utilized in multiple types otombat aircrafandeliminates midair engine stalling
and other failures in the air. This award wor2rad Class Natioal Technical
Invention Award in 1999.

o A "small and large blade axial flow compressor technology" with 15% higher
pressurization ratio tmethe US. F-22fighter aircraftand providing support for the
next generation of high thrust-weight engines. This won 2nd Class National
Technical Inventn Award in 2011.

o A Uining turbine design technologwith aninternal flow organization metlao
of counterrotating turbine and counterrotating turbine aerodynamic design
technology with significantly reduced weight and length. This will provide the
turbine engines far h e  RHR gebesation of aircraft.

0 Hypersonic precoolingaeraengine technology, including design breakthroughs in
heat exchange and higémperature alloy array microfine tube low melt corrosion
brazing process technolo&y.

Leadership and Key Personnel:

{ Director:Tao Zhi| ]88
o0 Studied atStrathclyde University in UK.
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o Nota Communist Party member
0 CPPCCRepresentativépossibly as minor political party membemd Beihang
Vice President
1 Academic Committee DirectoZhou Sheng [
f Deputy Directors: Gao Ge [ ]; Li Qiushi [ ]; Lu Lifeng [ 1888990
o Li Qiushi was a visiting scholar to MIT 20@D08

]87

Key Personnel

f Zhao Yongjun [ 19192

o0 Researches aemngine performance, fault diagnosis and health management,
system simulation and multidisciplinary optimization.
o PhD from Georgia Institute of Technolo@$IT) in U.S.
o0 Worked at both the GIT Aerospa Systems Design Lab abdS. companyeneral
Electric
f  Zou Zhengping [ 19394
o0 Research into improved aeemgine design and improved cooperation between
academia and industrgs well asikely research into hypersonic space planes.
1 Chen Maozhang [ ]
o Involved in development oTaihang aircraft engine and several other notable
advances in aircraft engines (see MfANot a

Notable Collaborations:
Domestic

91 Thislab is associated with the Advanced A&mygine Collaborative Innovation Center |
], a 2013 collaboration between Beihang and AVIC that was

part of the first batch of 14 Mistry of Educatiorcollaboration and innovation centets.
95 96

9 This lab provided "academic support” to the China Aerospace Third Professional
Information Networkd 87th Technical Exchange Conference and the 1st Joint Conference
on Air and Space Propulsion in 2016, primarily organized by CASC, with support from
several other institutions including thReA Rocket ForcdEngineering University. Other
paricipants included a wide range of CASC, CASIC, and other subsidigredyaval
Engineering Collegegndthe Air ForceEngineering University’

1 A team under Academician Chen Maozhang [ ] at Beihang is subordinate to both

this lab and the Beihang National Aerospace S&T Lab [ 1,
and is a major part of theiMstry of Educations 2011 AeroEngine Collaboration Center

* A complete list of organizations is availahbigon request.
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[ 2011 ]. It has over 70 ailiated researchersSeeNotable
Applications for more informatioff

International

1 French researcher Jacques Renvier, an expert ireagimes and longtime senior engineer
at U.S. company General Electric, has given guest lectures Hlitaad has been named
an honorary prafssor at Beihanty.1°

1 The Department of Thermal Engineering [ ], which oversees thisb,claims to

havepartnerships with multiple western academic institutions, includiig) institutions
Princeton, PurdueUniversity, University of Connecticut and Georgia Institute of
Technology,as well asOxford University in the U.K. and Ecole Centrale France A
professoifrom Princebn has been named as an honorary professor, and a professor from
Purdue has established a Sfoeeign joint ®mbustion basic research te&th.

Lab Equipment:

1 Lab equipment includes
o Transonic fan test bench
o0 Mediumspeed largsize compressor experimental device
o Full-ring rotating turbine blade external heat transfer test B&ch

Address
1 None found, possibly etocated with Beihang University aflo. 37 Xueyuan Rad
Haidian District, Beijing [ 37 ]
1 Second location abr near No. 28 Dongfang Seet Gu'an County, Langfang, Heabe
Province[ 28 |

1 Thelab has its own tleestory building, as well as a second research ar&eiatngs
fSouthern Campus(possibly a reference to tHab's secondary facility in the city of
Langfang.1041%

Website

https://web.archive.org/web/20181012112026/http://sepe.buaa.edu.cn/xygk/xssz/gjzdsys/index.ht
m
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Known Aliases:
1 National Key Laboratory of Science and Technology on Asngine Aere

thermodynamics [ ]
1 National Defense Key Laboratory on Agengine Aerethermodynamics |

]

1 National Key Laboratory on Aerengines
1 National KeyLaboratory of Aereengine

4. Defense S&T Key Laboratory of Aerospace Systems Simulation
Official English Name: Unknown
Chinese Name:

Research Field Aerospacei Multiple (Air/Missile Defense, Ballistic MissilesElectronic

Warfare, Non-ballistic Missileg i Simulation and ModelingAlsa Countermeasures, GNC,
Intelligent Technologies, Manufacturing, Microwave Techniel®g Millimeter Wave

Technologes)

Affiliations:
1 China Aerospace Science and Industry Corporation (CASIC) [ ]
0 Beijing Simulation Center [ ]
0 Also possibly associated with CASIEZhd Academy,2nd Department [
]106
Key Data:
1 Established1997 1 Official start of operationdJnknown
1 Total FundingUnknown 1 Floor SpacetUnknown

1 Personnel65°7

Lab Overview:

The Defense S&T Key Laboratory of Aerospace Systems Simuld#ons to behe only
Defense S&TKey Lab focused on simulation technolody.is responsible for research into
realistic simulation and modelingchnology for missilguidance, contl, and countermeasures,
as well asa wide range of other strategic useluding air andnissile defense, space defense,
intelligence, electronic warfarand Al.

This lab wasprobablyknown as the Defense S&T Keyaboratory ofMissile Control
Systems Simulation [ ] until around 2011, when it

changed to its current nanfes ee fAFurt her | n Today,nitaid muchmoref o r

China Aerospace Studies Institute
34



commonly known KaylLaBdnatory ef Aerosgace Systerasi@ationo [
], usually(but not alwayso mi t t i ng fADef enseltisSuT 0 fr o

possible that this lab is no longeiDefense S&T Key Lab, though no evidence could be found to
confirm this either way.

Thelab 6 s p ar e ntBeiing Simulation Cantemas establisbed in 1996, and is
focused on development simulations foraerospace systems to advance the PRC's weapons and
equipment developmefit®

Further Information:

1 Evidence for théab's chang of name in 2011Beside the similar names, the former
Missile Control Systems Simulation Lab disappeared from public sources around 2011,
and the Aerospace Systems Simulation Lab first appeared in public sources around 2012.
The Aerospace Systems Simulation lab is occasiorefyred to as being a Defense S&T
Key Lab, and continues to do work on missile guidance and control, indicating overlapping
missions. Finally, Ma Jing and Tao Yuhui are associated with botR%xg111 112113

Research Direction:

1 Missile controlsimulatian technology [ ]
1 Microwave and millimeter wave guidance simulation technologies |i

]

1 Simulation applications softwamndintegrated comprehensiveimulation environments

[ ]

1 Missile guidance system accuracy andfic@mcesimulations|

]

1 System simulation technology for precision guided weapons development [

]

1 Semtphysical simulations of microwavaillimeter wave guidance seeking[ /

]

1 Simulation of dfensive anddefense countermeasures | ]

1 Multi-disciplinary virtual prototyping [ ]

1 RF semiphysical simulations of complex ground and sea clutter/interference |
/ ]

1 Seli-developedglatforms fordistributedsimulation software support and vialyprototype
support software [ 1114
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Notable Applications:

1 This lab's research is primarily used in simulations and modéin@ wide range of
military uses. This includes missile guidance systems, ballistic missile deferigesked
air defense system survivability, space defenses, intelligefesronic warfareAl and

automation, and civilian technologies like intelligent manufacturing and industrial
internet115 116117118119120

1 One project under thigab researched simulation of Al countermeasures in cognitive
electronic warfarg?!

Leadership and Key Personnel:

1 Director: Xiong Xinping [ 1122

Notable Collaborations:

Domestic

1 This lab is associated with the China Simulation Federatidv@sospace Systems

Simulation Experts Committee [ 1*%

1 This lab has hosted an annual conference, the China Targeting and Environmental
Modeling and Simulation Technology Conference [ 1,
since 2015.

o The 2015Conferencewas foaised on RF targeting and environmental modeling
and simulation, and alsasgussed environmental modeling and simulation for
jamming countermeasures and simulation of precision guided equipment in
military operations in a complex environment, among mahgrabpics

o The fourth Conference in 2018 featureseveral PLA andmilitary-industrial
participants, includinghe PLAAF Research Institute, CASC 8th Academy 8th
Department, CMC Equipment Development Department SimulatiomeBearch
Specialist TeamAcademy of Military Science Evaluation and Demonstration
Center , PLARF Research Academy Construction Development Institute, PLAN
Test and Training Base, PLAN Research Academy Surface Warfare Institute,
AVIC China Air-to-air Missile Research Institute, amdhers.The theme was
"Complex opteelectronic targets, jammingand environmemt characteristics
modelingand simulation technology” [ J

], including development ofa new generation of advanced defensive

weapons systems under complettleéield environments.

o The fifth conference in 2019 was -bosted withthe University of Electronic
Science and Technology of Chimad featured personnel of PLASSF Base 29
(CARDC), a PLAAF Test and Training Base, CASC, CASIC (including 4th
Academy 17th B, AVIC, CSSC, Norinco, CETCHubei Anxin Intelligent
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Technology Co. | ], Shenyang Dongrui

S&T Co. | ], and several universities. The topic was
AComplex target, jamming, andenvironmental characteristis modeling and
simulation technology [ 1 ]. One topic

of discussionwith military implications was ground and sea clutter/interference
modeling and simulation.

o0 The sixth conference in 2020 had the theme of Advanced Electronic
Countermeasures Technology / PhotoeledDetection Target and Simulation
Technology [ / ]. Topics included

the strategic importance of electromagnetic compatibility eledtromagnetic
security to the success of informatized and intelligentized operations, microwave
millimeter wave integrated circuits, and new challenges in modeling and simulation
of warfare systems for things like joint warfare and cyber warfare. ttriss
participants from CASIC and the National Defense University Joint Operations
College [ ].124 125126 127

1 Thislab has taken part in several other noteworthy conferences with military institutions:
o The2010 China Guidance, Navigation, and Control Academic Conference [2010

J ] (CGNC2010). Other notable participants
included multiple AVIC instittions, the PLAAF Equipment Research Academy
Aviation Equipment Institute [ ], Air Force

Engineering University, Naval Aviation Engineering College, and the National
University of Defense Technology.

o0 A major2016VR/AR summit that featured majplayers in both government and
industry, indicating h e ihtexdstdnssimulation extends to these fields.

o The 2017 S$mulation Technology Exchange [2017 1,
alongside personnel of the PLAN, PLAAF, and PLARF Research Academies.
o0 The 2018 China Bnulation Conference [2018 ] which also

featured personnel of CASC 1st, 5th, and 8th Academies, CASIC 2nd and 3rd
Academies, Baidu, artie National Defense Universityncluding Major General

Hu Xiaofeng [ ], a well known thoght-leader in the ageof military Al and
wargames), among other universities and institutions.
0 A 2021 conference on phetdectric detection technology [ ]. Topics

included infrared, terahertz, laser, quantum, microwave, space, and intelligent
detection technologiesall with military uses. The summit claimed to be
international, but nmamesof international participants evegiven128129130131132

International

None found
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Lab Equipment:

No information

Address
C A S| ZndBRepartment Buildingf75, Beijing>3

Website

None found

Known Aliases:

1 Key Laboratory of Aerospace Systems Simufafio ]
0 This is the much more common narfieDe f e n s e S & Jlidtypically but

not always omitted.
1 Defense S&T Key Laboratory of Missile Control Systems Simulation [

]

o Namethat appearsn the originalonline list of DSTKLs, apparentlyout of use
since 2011
1 Defense S&T Keyaboratory of Beijing Simulation Center [

]

1 State Key Laboratory of Control System Simulation
Science and Technology on Space System Simulation Laboratory
1 Science and Technology on Special System Simulation Laboratory

=

5. Defense S&T KeylLaboratory of Aircraft Control and Integration
Technology

Official English Name: Science and Technology on Aircraft Control Laborat¥ry
Chinese Name:

Research Field:Aerospacé Aircraft (Alsa Helicopters Non-ballistic Missiles,Space Vehicles,
UAV9 i GNC (Alsa Hypersonic Technolags, Intelligent Technologies, Sens)ng
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Affiliations:

1 Beihang University [ ]
o School of AutomatiorScienceand Electrical Engineering [
]
1 Auviation IndustryCorporation of China (AVIC) [ ]
0 Xi'an Flight Automatic Control Research InstityteACRI) [

]

A (ak.a. AVIC 618th Researchnstitute[618 )
Key Data:
1 EstablishedtUnknown 9 Official start of operation2010
1 Total FundingUnknown 1 Floor Space:Unknown

1 Personnelnknownt3®

Lab Overview:

The Defense S&T Key Laboratory of Aircraft Control and Integration Technology
conducts research on advan@actraft control systemswith a focus on flighattitude control,
aircraft decisionmakig, and intelligent sensing.

The la b @esearchfocuses onautomatic and intelligent control, inertial technology,
guidance, precision mechanics, microcomputers, sensors, hydraulics, and eledtmoaseswith
combat aircraft, transport aircraft, helicopters, and UAVsnay also be known as the AVIC
Navigation, Guidance and Control (GNC) TechnologdRCenter [ J

(GNC) ] .136 137138139

This lab is jointly controlled by Beihang University and AVIK3'an Flight Automatic
Control Research InstitufEACRI) (a.k.a. the AVIC 68th Research InstituteThis collaboration
is not immediately appareat first glancgpossibly by designand is not stated on the website for
either thislab or FACRI. FACRI was placed on the.B. Commerce Department Entity List in
December 2020 as a "military end user
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Further Information:

1 Thislabmanageshe Beihang Space Intelligent and Autonomous Systems Research Center
[ ]. This Centeutilizes military-civil fusion [ ] and

has 230m RMBof funding. Its research has been applied to multiple missiles, satellites,
and UAVs!40
1 Thislab manageseveral Research Teams, including:

0 Bionic Autonomous Flight System Research Team [ ]
focused on autonomous unmanned system swarm control |
], bionic vision and intelligent sensing [ ], advanced flight
control [ ], and biologicakwarmintelligence [ ]
o Aircraft Anti-Jamming Control Innovation Team [ 1,

associated with the Mistry of EducationChangjiang Scholargrogram|
]
o Aircraft Advanced Navigation and Control Systems Innovation Team |
], associated with the Ministry of Science and
Technology!#! 142

Research Direction:

1. Aircraft control system research | ]

2. Flight attitude control | ]

3. Aircraft decisionmaking management and control [ ]
4. Integration of intelligence sensing and control [ 1143

TheBionic Autonomous Flight System Research Tde® its owrresearch direction:

1. Autonomous unmanned system swarm control [ ]
2. Bionic vision and intelligent sensing [ ]

3. Advanced flight control | ]

4. Biological swarmintelligence [ 1144

Other Notable Research areas:

1 Use of lowcost "loyal wingman" UAVs to be launched from higbst combat aircraft in
denied environmest protectingexpensive aircrafrom missikes

1 Deep learning for hypersonic vehicle guidance

UAV swarming

1 Anti-jamming filtering methods in bionic intelligent navigation systefge 147148

=
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Notable Applications:

1 In addition to its development of aircraft control systems, lddishasbeen involved in
research ofinidentified missile, satellite, and UAV technolody

T Thelabdés par e nHACRI, has beert involviecdbim the development of tHEDJ
combat aircrt, as well as the flight control systems for th#l) 315, and JL6 combat
aircraft While no information was found directly connecting this lab to those projécts, i
is likely thatit did, given its missiof®° 51

Leadership and Key Personnel:

1 Director:Jiao Zongxia [ 1152

1 Deputy Directors. Lu Zhengren [ ];RenZhang [ ]; Guo Lei [
o Guo Lei has conducted research in the U.K., France, and Japan, with a focus on
jamming and anjamming, control theory of uncertain and stochastitesys, and
high-precision navigation.
o0 Ren Zhangesearchshypersonic vehicle flight control

]153 154 155

Key Personnel:

f Duan Haibin [ 1156
o Part ofthefirst batch of young talentsith Ten Thousand Talents Plan [ ].
o Research focus on autonomous control of UA¥sed on bionic intelligence

Notable Collaborations:
Domestic

1 In 2019, thidab partnered with other Beihataps and the COMAC Shanghai Aeroplane
Design & Research Institute [ ] to establish the Large Aircraft

Innovation Valley JoinLaboratory [ ], focused on large aircraft

flight control, hydralics, landing gear, and brake technoldgy.
1 In 2019, thidab established an Intelligent Flight Technology Joint Innovation Center [

] with the BeihangUniversity School of Astronautics, signing

a strategic cooperation agreem&¥it.
1 Thislab collaboratedvith the CASC Infrared Detection Technology R&D Center |

] and Shanghai Institute of Spaceflight Control Technology [
] to researclyuadrotor aircraftattitudecontrol!>®
9 Thislab collaboratedvith the CETC 10th RI [ ] on
airborne refueling®
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1 In 2017, thislab coehosted the 2nd Summit on New Navigation Technology and
Applications [ ]. Notable mrticipants inaided
personnel from CASE 4st 5th, 8th, and9th Academies, CASIG 2nd 3rd, and4th
Academies (more info on specific RIs in sourdbe National University of Defense
TechnologyAir ForceEngineering University, andocket Forcd&Engineering University.
Another cehost was the Key Laboratory of Adwaed Cruise Missile Guidance and
Control Technology [ ]. The conference
discussed spacecraft flight control, guidance aandtrol technology for hypersonic
vehicles, andntelligent/autonomous aerospace systéths.

1 In 2020, thislab collaborated on théth Chinese Conference on Swarm Intelligence and
Cooperative Control with multiple organizations, including the Chinese Institute of
Command and @htrol, the2nd DepartmeriBeihang Swarm Intelligent Control Joint Lab
[ - ], and other labsRepresentativeom the PLAN
and PLAAF Research Academies, GA%Sth Academy, and Btional University of
Defense Technologyarticipated-??

International

1 This lab co-hosts the annual International Conference on Guidance, Navigation and
Control[ 1 ]. International participants are not named, but
a list of regional chairs includes several participants fra® Universitied" alongside
PLA personnelThe @nference included PLAAF and PLARF participamisg discussed
military topics. Another sponsor is the Chinese Institute of Command andoClont

], an organizationvhich conducts military resear¢f 164

1 Thislab cehosts an annuahternational Aerial Robotics Competition along with AVIC
Shenyang Aircraft Design Institute, AVIC B& RI, and othersU.S. universityMIT has
been among the participarits.

1 Thelab 6s par e KRACRI siget a jdintagreemeant with®aerospagcompany
Honeywell in 2018 to jointly develop a commercial flight control system. This includes
building a 10,000 sgm research and production base in Xi'an. The venture will be called
HonFei Flight Technology Co and will research and manufacture advéigtedontrol
technologies, including fhpy-wire controls. HonFei also provides flight systems for the
C919 passenger j&t°

Lab Equipment:

1 A list of majorlab equipment includes sevepéces of equipment sout&éom U.S. or
western companiepossibly in violation of export controls
o Copterworks AF25B Remote Control Helicoptieom U.S. company Copterworks
0 MSO07104A Mixed Signal Oscillatpfrom U.S. company Agilent

i A full list of regional chairs, including international participants, is availaplen request
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o

(0]
(0]

Mercury Winrunner 9.0from U.S.company HP

VxWorks 6.7 from U.S. companyVind River Systems

Vicon Mx3+ Indoor Positioning System (plus 7500 connection cafien U.S.
company Vicon

Custommade ARINC629 communication simulation softwafem Germany
company Kunbus

Novatel OEM\ 3 GPS e@vice from Canadian company Novatel

RTLAB 8.0 Softwarefrom Canadian compar@patRT

1 Otherlab equipment includes:

(0]

O OO0 O0OO0OO0OO0OO0OO0OO0oOOo

o

Residual Computer System

VME computer

PDM software

Pioneer 3 Mobile Research Platform
TT-XLC Remote Control Helicopter
SSGO01 UAV

6U VPX Single Board Computer
Cybertouch Data Glove

XL50 Data Helmet

Flock of Bird (sic) Tracker

Reliability Airborne Software Verification Methodology Research Unit 1.0
Hardware Environment Simulation System
Software Modeling Tool 7.0

1 Thelab utilizes the fdbwing data models

o

(0]
(0]
(0]

UAV General Planning Methodology

Terrain Data Model

3D solid model of moving baes

Domestic and international military and civilian dynamics, kinematic m&dels

Address

None found, possibly etocated with Beihang and FACRI &lo. 37 Xueyuan Rad Haidian
District, Beijing [ 37 ] andNo. 92 Dianzi 1st Road, AVIC No618
Institute, Xitan, ShaanxiProvince[ 92 ], respectively

Website

http://dept3.buaa.edu.cn/zdsys/qgjzdsys.htm
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Known Aliases:

1 Key Laboratory on Aircraft Control [ ]
0 More commonly used name on FACRI side

6. Defense S&T KeylLaboratory of Airfoil and Blading Aerodynamics
Official English Name: National Key Laboratory of Aerodynamic Design and Resé&tch
Chinese Name: J

Primary Research Field: Aerospace(Also: Maritimeg i Aircraft (Also: Helicopters, UAVS,
Underwater Vehiclegs Aerodynamics

Affiliations:

1 Northwestern Polytechnical University (NWPD) ]
0 School of Aeronautics [ ] (Airfoil Section)
o School of Power and Energy [ ] (Blading Section)

Key Data:

1 Established: 1992 9 Official start of operationst995
1 Total Funding: Unknown 1 Floor Space: 8,350 sgm
f Personnel: 50 (45 w/ PhY

Lab Overview:

The Defense S&Key Laboratory of Aerodynamic Design and Resealaims to behe
onlylab inthe PRClocused on basic and applied basic research in the field of airfoil aerodynamics,
particularly aerodynamic design, analysis, and verification of aircraft aneeagoe afoils and
blading.This lab is helping to creata new generation of advanaaditary and civilianaircraft,
helicopters, and UAVswith the goal ofenabling China toindependentlydevelop high
performance aespace vehiclethroughresearclof advancederodynamic designs, analysis, and
experimental technologyit does work on aircraft engines, airfoils (including aircraft wings,
helicopter rotors, and propellersptimization and design @iircraft aerodynamic configuratisn
design methods, evaluatipand verification, and new concsorairfoil and aircraft wing design
based on flow control technolog{f"*

Thelabwas originallyconceived due to the urgent need for indigenous aircraft wing design,
as this technology was undireign embargoAs NWPU was already a leading researcher of
airfoil design, COSTIND decided to put this new lab at NWPU and invest in ti&WiRd tunnel,
which was approved in 1988 and completed in 1994. Th& Mias awarded a 1994 1st Class
Aviation Science and Technology Progress Award. Todayatheevolves around the capabilities
of its suite of advanced wind tunnels (see béeiammore.
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Further Information:

1 Thelab has five major research teams:

0 Design AerodynamicfkesearchTeam [ ] under
Professor Gao Zhenghong [ ]
o Flow Control Research Team ] under Professor Cai Jinsheng

[ ]
0 Fluid-Solid Couplinginterdisciplinary Research Team

] under Professor Ye Zhengyin[ ]

o New Flight Vehicle Exploration Research Tegm ]
under Professor Song Bifeng [ ]
o Blading Aerodynamics Research Tedm ] under

ProfessorLiu Bo[  ]'"?

Research Direction:

1. Basic airfoil theory, design methods, and applications [ J
] toward future aircraft needs

2. Research into experimental aerodynamics, wind tunnel experimental methods, and
experimental techniques for airfoils and their appiacato aircraft design [

]

3. Theoretical, computational, and aerodynamic studies of blading [ 1
]173

Other Notable Research areas:

1 Airfoil/wing design theory and methods

Airfoil/wing experimental techniques

Flow controlresearch

New concep ofaerodynamic layout design

Advanced aeronautical impeller research

Aircraft aerodynamic design optimization

Numerical computation of Reynoldseraged NavieBtokes (RANS) equations for
complete aircraft at high anglesaitack

RANS calculation of hover and forward flighar helicopter rotors

Aero elasticity analysis

{ Static/dynamic measurements of pressure over wings, airpkame:én inlets’*

= =4 -4 -8 4 9

= =4
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Notable Applications:

Thislab is involved in the development of advancefl @ri | s and bl ading for
aircraft, helicopters, and UAVs. Pullienamedexamples include:

1 This lab wasnvolved inthedesign of the air intakes for the 20 military heavytransport
aircraft, an unnamed bomber aircraft (presumably a viaofatne H6), the K3200 early
warning aircraftand the air intakes and parafoils of the C919 passenger aircraft, via the
NF-3 and NF6 wind tunneld.>176

1 In addition to aircraft, théab has used its wind tunnels to do experiments involving
airborne paratrooperé’

1 This lab also dvelopedthe PRC O s first aer ody the Multie expo
microcomputer network parallel computing system [ ], the
CADRS3D advanced complex shape full machine aerodynamic computing software system
[CADR3D ], and a nosstructural mesh
aerodynamic analysis system [ ]. It has also developed other
software systems for aerodynamic research, incluamgstructural grid aerodynamics
software analysis system, vehicle dynamic demeatialculation software system, aad
civil aircraft aerodynamic calculation software sysfépt’®

Leadership and Key Personnel:

1 Director: Han Zhonghua | ]
1 Academic Committee Director: Li Tian [ ]
91 Deputy Directors: Gao Yongwei [ ]; Xu Heyong [ ]; Gao Limin [

]180 181
Notable Collaborations:
Domestic

1 Collaboration with AVIC Avicopter (creators of theld, 19, and multiple other military
helicopters) on a new, optimized helicopter rotor bf{de.
f The NF6 wind tunnel was constructed with thelpof AVIC (then known a€AVIC). 83

1 Research collaboration with PLAilitary units 95939, 95949, 9621&nd 638373

1 Helped organize the 2012 ChireerostatConference | ] at NWPU,
attended byhe PLAAF Equipment Research Academy [ ], CASIC Base
068, China Special Aircraft Research Institute [ ], and the CETC
38th RI [38 ]. The conference discussedlitary uses foragostats including

airborne early waning, emergency command and communications, counterterrorism, and
antisubmarine warfar&®
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1 Helped host the 5th Western China Young Scholars of Mechanics Academic Salon [

]. Military participants included the PLAIr Force Engineering

University [ ] and thePLA GADG $9th Test and Training Base [

International

].186

1 Thislab formed an Aircraft Complex Flow and Control Innovation and Intelligence

Base [ ] with several foreign academic
institutions, including UC Irvinén the U.S, Oxford Universityin the U.K, and other
schools from Germany, Netherlands, Singapore, and) iomg 8’

This lab formed a "Behavioral Science and Technology of Structural Mechanics"
Innovation and Intelligence Base between 2007 and 2@fl6 multiple foreign
academic institutions, including Akron Universitythe U.S, as well asuniversities

in Australia, France, and the Netherlaf®fs.

Lab Equipment:

f Thetotalvalueofthtab 6s equi pment i¥® 137.1 million
1 NF-3 wind tunnel
o Asia's largest lowspeed wing wind tunnel [ ], equipped with three
experimental sections, including a binary experimental section [ 1,
ternary experimental section [ ], and propeller experimental section [
1.
o0 Maximumwind speed of 145 m/dighest test Reynolds number greater than 7
million for airfoil test, wind tunnel turbulence less than 0.05%.
o0 Binary experimental section: experimental section size 8mx3mx1.6m, maximum
wind speed 130m/s, average turbulence 0.045%, maximum experimetall s
number 7x106, suitable for new concept airfoil flow mechanism research and
engineering design verification
o Ternary experimental section: experimental section size 12mx3.5mx2.5m,
maximum wind speed 90m/s, average turbulence 0.08%
o Propeller experimntal section crosssection is positive octagonal, distance

between opposite sides is 2.2m, length is 4.5m, the maximum wind speed is 145m/s,
the incoming flow speed and the Mach number of the propeller tip can be simulated
at the same time, and it has Biffel-type anechoic chamber, which can carry out
propeller noise test!90 192

T NF-6 wind tunnel

(0]

The only pressurized continuous highheed wing wid tunnel [
], commissioned in 2000 and finished in 2003.
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o Mach number range of 0.262, wingexperimental Reynolds number up to 2.3 x
107, with a fixed Mach numbemd variable Reynolds number test capabilities.
Wind tunnel Mach number stability accuracy can reach 0.001, suitable for flow
mechanism research and engineering design verific&on.

Continuous higksubsonic leaf grid wind tunnel

o0 Basic experimental facility for aemngines, which has beenuse since 1993 and
conducs blowing tests with very high reliability.

o The maximum air outlet size of the test section is 100x300mm, the raigetof
Mach numbegis 0.3 to 0.9, and the range of airflow angle adjustment is 0 to 90
degrees®

Chi nomlp set of axial flow doubleow countefrotating compressor experimental
devices|[ ]

o Completed in 2008hese devices providan importat platform for advanced
research into aviation power systenmeludingin the development of China's first
countefrotating aereengine. The countaotating impeller machinery ia key
technology to substantially improve engine performance. The axidll&mw
countefrotating compressor test standisey piece ofexperimental equipment to
provide verification for the development of high thrtstveight ratio counter
rotating aereengines.*%

Low-speed and higepeed small research wind tunnételuding:

o 1.5 m diameter lovspeed ternary wind tunnel

o 300 mm x 300 mm Mach 0.3 to 4.5 higheed wind tunnel

o Adaptive wall wind tunnel

o Low turbulence wind tunn€P

Low (or varying) turbulence intensity wind tunnel

o An advanced lowspeed, lownoise, low-turbulence research wind tunnel with
tandem ternary and binary experimental sections and aggosenal ratio of about
3:1. The shrinkage ratio of the first shrinkage section is 7.11, the shrinkage ratio of
the second shrinkage section is 3.18, thediotal shrinkage ratio is 22.6. Between
the two shrinkage sections, a variable turbulence grille can be installed to change
the turbulence of the test sectitsh.

Other wind tunnets
0 No.2 wind tunnel
o Ice wind tunnel
0 Supersonic multifunctional wind tunh@inder construction as of 2020)
o Tri-sonic (sub, trans, and supesonic) wind tunnel
o Openijet low-speed wind tunné&l’
Paralleltype microcomputer computing system with a computer networking facility of 400
billion times/sec®®
DANTEC (a Danish companyd-d laser velocimeter system

o DAS1800 dynamic data acquisition and TVS thermal infrared imaging sy/$tem
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Address

Thislabmay be | ocated 1 n NWR2T¥euy WestiRygadXitanaShaanxs |,
Province] 127 ]

Website

http://kypt.nwpu.edu.cn/index.php?c=content&a=show&id=260

Known Aliases:

1 National Key Laboratory of Science and Technology on Aerodynamic Design and
Research

1 (Alternative spelling with no comma

7. Defense S&T Key Laboratory of Antenna and Microwave Technology

Official English Name: National Key Laboratory of Science and Technology on Antennas and
Microwaveg®

Chinese Name:

Research Field:Multi-domain(AerospaceGround ,Maritime) i Radarn MicrowaveTechnology
(Also: Electromagneticd=ire Control, Stealth Technolags)

Affiliations:

1 Xidian University [ ]
1 China Electronics Technology Group Corporation (CETC) [ ]
o Nanjing Research Institute of Electronic Technology [ ]
A (a.k.a. CETC 14th Research Instituld [ D

Key Data:

1 Established1992 9 Official start of operationst998
f Total FundingUnknownr! 1 Floor Space:5,136 sqri®
f Personnelg2i 201

v e r a 4871 sqth ofeaseantti spakei andril65RdvrRoboffice space; also

“ipescribed in source as e
t Xi 6 &as anBB7assgnrcahechoic chamber

se
Wil Jnclear if this referso all personneb r  j u st he
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Lab Overview:

The Defense S&T KeyLaboratory of Antennas and Microwave Technolapnducts
research intwarious aspects of antenna and microwave technologgaply for radars.

The CETC 14th Rl iseferred taas the birthplace of Chinese radar, and is a current pioneer
in the field ofcutting edge radars. It is on theSJCommerce Department Entity List for export
control202203

Further Information:

1 Thelab receives over 30 million RMB per year in research funding. During the period of
the 12thFive Year Plan, it completed 251 projects funded at 105.596 million RMB. 230 of
these were related to national defense and were worth 88.218 million RMB, 84% of
funding. Research areas included antenna and microwave measurement theory, technology,
analysis, andlesign.From2017to 2018, thdab's research funding rose by 78%£%

1 Thelabhas dMilitary PhotonicPhononicCrystalBasicResearctGroup " [ /
]206

Research Direction:

1. Modern antenna and microwave measurement theortgemaology [

]

2. Antenna and microwave analysis and design technology [ ]

3. New theories and technologies for antennas and microwaves
Other Notable Research areas:

1 Phased arrgylow, and ultralow subflap antennas
1 Electromagnetic scattering
f Radar cross sectiéf 28

Notable Applications:

1 According to an unveriéd passage that may have appeared in a previous iteration of the
lab's description on its website, thadhas been involved wittleveloping a wide array of
radars includingthe PRC's first airborne early warning sedichite active phased array
radar, first phased array ballistic measurement radar, first shipboartlnatibnal solid
state active phased array radar, first satdigsed soliestate active synthetic aperture
radar, first skywave ovdhe-horizon radar, first solidtate active phased array target
characteristic measurement radar, first setate agve phased array precision tracking
measurement radar, first airborne foentrolled phased array radar, and first large airborne
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early warning radar radome. It is involved withtellite phased array technology,
integrated aperture technologygmponentiechnology active sub-array technology, and
stealthtechnology, and has made major strides ind@mge and airborne early warning,
airborne fire control and guidance, shipboard functions, manned spaceflight measurement
and control, and missile and batlc measurement?®

1 The 14th RI which oversees thab has been involved in multiple notable recent projects,
including the alleged development of a stedlifieating quantum radar, and the @tgialth
JY-27 longrange surveillance radar. It is respotssiior the majority of the PRC's ground
based antmissile radars, large shipasedmain battle phased array radars, aircraft fire
control radars, and space measurement and control radars. It was responsible for the
development of the K2000 early waring aircraft's radar, overcoming a foreign
technology blockade, theSka Star" | ] Type 346 radar installed on PLAN

destroyers, and measurement and control radars related to the Shenzhou, Tianzhou, and
Chang'e space missions. It is likelytti@slab hagplayed a role in many of these projects,

especially since 14th RI Director Hu Mingchun also serves as Director tditféNanjing
branch2_10 211212213

1 The AEMC Group within thidab specializes in microwave fillers and multiplexers, and
hasdeveloped multiple types of ultshortwave multiplexer equipment [
] for the PLAN, including those deployed on the Liaoning aircraft carrier and
dozens oflestroyerg!*

Leadership and Key Personnel:

{ Directos: LiuYing[ ]( Xi oHu Mingchun[ ] (Nanjingy1°216217
0 Hu Mingchun is also the Director of tETC 14th RI
1 Academic Committee DirectoDuan Baoyan [ 1( Xi &% n)

1 Deputy Directors: SuTao[ ],Jiang Wen[ ], Zhang Yanfeng [ 1( Xi &% n)

Key Personnel:

f LuHongmin [ 1220
o L u @¥contains severalartiallyredactegtudieshat may give insighttotHa b 6 s
research goalsncluding
A "Simulation analysis of the effect of ragarise* electromagnetic signal on
the general layout of the whole vehicle" |

]

A "Electromagnetic jamming/sensitivity modeling and testing techniques for
(REDACTED) Equipment” [XXX /

]

*APul sed is redacted in his public CV
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A "Multifunctional (REDACTED) Sensor EMC Simulation Analysis" [
XXX EMC ]
A (REDACTED) Numerical analysis of electromagnetic environment
information monitoring™ [XXX 1,
A "Electromagnetic compatibility of (REDACTED) bus and fast charging
system" [XXX ]

Notable Collaborations:

Domestic

T

In 2018, Xidian University and Huawei formed tKiglian-Huawei Terminal Antenna Joint
Laboratory [ - ]. Xidian's contributions will
be run through thisab. This joint labwasformedin line with Li Kegiang's directive to
improve enterprise innovation amdegrate industruniversity researcht will focus on
R&D of mobile communication terminal antenrfds.
This lab's Xi'an Branch has a strategic cooperation agreement with the Shanghai
Supercomuting Center [ ], forming the UltraLarge Scale Parallel
Electromagnetic Computing Joint Laboratory [ ]in
2010. This joint lab will develop anthuild largescale electromagnetic computing
platforms based on the Shanghai supercomgutiatform. By 2010, the joint lab had
successfully conducted trial calculations of the American HOBBIES software with more
than 1024 CPU cores, which is the first higiecision 3D general electromagnetic
simulation software with more than 1,000 coresceasfully deployed and ruoy the
Shanghai Supercomputing Center sc’far.
This lab has cooperative relationships with several private communications companies,
including Huawei [ ], Tongyu Communications |

], Shenglu | ], Kenli Technology [

], and Hollywave [

Thislab has cooperative relationséypith the CETC BthRI (Xi'an Institute of Navigation
Technology [ ] and5th RI. It alsolists CSSC, Norinco, CASC, and
CASIC as longterm partnerg?*
The 2017 Annual Academic Conference of the Key Laboratory of Antenna and Microwave
Technology [2017 ] was attended by personnel of PLA&&xmy Engineering
University, Air Force Engineering Unieristy, the CETC 4th, 20th, 2%h, 39th, and 5th
RIs, and the Xi'an Brach of the CASGth Academy??®
The 2018 Annual Academic Conference of the Key Laboratory of Antenna and Microwave
Technology and Lectures on Electromagnetic Spatial Perception Tegirjolo

] was held by thislab, as
well as several others in the antenna andowave field.Participantsncluded personnel

]_223
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of the Air Force Engineering University, CETC4th and 3th Rls, and Norinco 8th and
206thRIs. Professor Qu Shaobo [ ] of Air ForceEngineering University lectured on

electromagnetic metamaterials and surface equipartition excitations [
].226

1 Thislab has collaborated on reseamath PLA Units 61255, 93567, 9598%e Air Force
Engineering University,and research related to cruise missiles with Ae Force
Engineering University Missile College [ ].

International

1 Thislab claims to have cooperative relationships with a humhiestfutionsaround the
world, includng several US. universities: University of California, University of Texas,
Ohio State Univesity, University of Penrsylvania MIT, and University of Houston, as
well as exchanges with others. One photo shows an employee of IBM being given an
honorary professorshi3’

1 Numerous exchanges and visits fronBlacademics are described on thb's website,
including from Duke University and Penn Stdtmiversity. One lab academic was
allegedlysent to study at University of Wisconsin from 2017 @42 Anotherallegedly
studied at Ohio State University for several months in 28%5.

1 Professor Tong Meisong | ] of Tongji University has lectured at thiab. Tong
studied in the 5., and has led or participated 14 research projects (eight of whikbh
led) funded bythe USAF Office of Scientific Research, Air Force Research Laboratory
(AFRL), Army Research Laboratory, Intel, and IBM. He theturned to the PRC and has
led projects for NSFC, MOST, state key labs, and others. He specializes imedggtedic
fields, antennas, and microwaves.

1 Thelab's foreign collaboration pagtaimsa large number of exchanges, including with
British, German, Swiss, Japanese, and Singaporean researchers on topics that include 5G
(from Kent University) and satekitcommunication&3?*

1 In 2017, thidab took part in the 7th IEEE MAPE international conference, which was co
hosted by Xidian University that yeamd includednultiple foreign researchefé!

f A scholar from the UK.'s Kent University has guest lecturea5G terminals3?

Lab Equipment:

1 Thislab has several pieces of equipment from foreign sources, including:
0 N5244A 10MHz43.5GHz Tweport vector network analyzer from.& company
Agilent
0 N5230A 300KHz20GHz Fouport vector network analyzer froth.S. company
Agilent
0 2 Hz50 GHz signal spectrum analyzer from German company Rohde & Schwarz

i A full list of institutions is availableipon request.
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T

Otherlab equipmenincludes:

o0 Large microwave darkroom (anechoic chamber)

0 Antenna near and far fieldeasurement systems
The lab has invested over 20 million RMB in its majab equipment (pri@axily its
anechoic chamber and field measurement systems), including an 8 million RMiBettear
measurements darkroom.
The total value of théab's fixed propeytis 37.8039 million RMB, including 739 pieces
of equipment worth 36.3197 million RMB. Equipment includes 27 pieces of major
equipment worth over 300,000 RM&

Address

S&T Lab Building #10No. 2 Taibai $uth Road Xi‘an, ShaanxProvince[

10 ]

The gven English addreds 10-11 F, Scitech Building, North Campg¥'

Website

https://amt.xidian.edu.cn/index.html

Known Aliases:

1
1
1

= =4 =4 -4 4 -9

(Xidian) Antenna Institute [ ]
Key Laboratory of Antenna and Microwave Technology [ ]
National Key Laboratory of Antenna and Microwave Technology |

]
Antennas and Microwave Technology Key Laboratory of National Defense
Defense S&T Key Laboratory of Antennas and Microwave Technology
Science and Technology on Antenna and Micreavaaboratory
State Key Laboratory of Antennas and Microwave Technology
National Laboratory of Antennas and Microwave Technology
National Key Laboratory of Science and Technology on Antenna and Microwave

8. Defense S&T Key Laboratory of Aviation Plasma Dymamics

Official English Name: Science and Technology on Plasma Dynamics Labortory

Chinese Name:

China Aerospace Studies Institute
54



Research Field: Aerospacei Aircraft i Multiple (Aerodynamics, Propulsion, Plasma
Technologes, Stealth Technoldgs)

Affiliations:
1 PLA Air Force Engineering University ]
o0 Aeronautics andstronautics Engineering Collefe ]
Key Data:
{ Established2010 1 PersonnelUnknowr?36237
i Official start of operation2011 1 Floor Space:Unknown

1 Total FundingUnknown

Lab Overview:

The Defense S&T Key Laboratory of Aviation Plasma Dynantosducts research into
the use ofplasmatechnologyfor military aviation, includingfor improvedaircraft propulsion,
aerodynamics, and stealffhelab is led by &@LAAF corps deputy leadegrace Major General
who is a leading expert in aircraft propulsfgfz39 24

Further Information:

1 Plasma can be used to increase combustion power and efficiency in aircraft engines, as
well as significantly improving aircraft aerodynamics, drag, lift, angle of attack, and
maneuverabilityas well as decreasing fuel uiecan also theoretically be used to increase
the stealthiness of future aircraBased onthidlab 6s r es ear cdistobhet put ,
actively engaged iresearching the use of plasma technology fahakeapplications®**

Research Direction:

No official research directiorwas found. A 2019 document details 25 key projects for the
upcoming year. Interesting topicsstfidy include research into aegngines, aerodynamics, and
stealth technology. A sampling of topics includés:

1 Engine nozzle design

Liquid fuel injection

Intelligent materials for aerengines

Aerodynamic designs using plasma control technology
Control mechanisms of plasma flow on supersonic surfaces
Aircraft rudder design

= =4 -4 -4 -

i The full list, including project descriptions and final goals, is availapten request
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Single crystal turbine blades

Deep learning for manufacturing processes
Plasmabased composite materials
Aerco-engine fatigue

Stealth aircraft technology

Aircraft honeycomb damage detect and repaf*?

Other Notable Research areas:

T

Research into plasma flow technology for aerospace, still in early stages of develéhbment

Notable Applications:

l

T

Thisla b 6 s rwallsbe applieditomproved propulsion, aerodynamics, and stealth for
future military aircraft.

Thislab is developing plasma active flow control technology for use in fiyiing aircraft,
improving control and obviating the need for elevasord rudders (thus improvingesilth).
According to one article, the-B Spirit already utilizes this technology. This technology is
likely to end up in the future 420 stealth bombef#24°

Re-ignition after engine flameouts at high altitudes, high speeds, and/or cold environments
(including the TibetarPlateay where PLA combat aircraft operate) is currently a major
problem (unclear if this means generally, or for Chinese enginesispkty). Researcher
Wu Yun has successfully developed plasma jet igniters [ ], greatly
widening ignition boundary and shortening ignition delay, allowing aircraft-igrmée
without losing altitude and improving combat effectiveness. This ¢aohbeapplied to
higher speed subombustion ramjet engines, sumambustion ramjet engines, and turbo
ramjet combination engines, allowing ignition even at Maéh I8 may be applied to the
future H20 stealth bomberThis research was conducted in collaboratwith Xi'an
Aerospace Engine & Smart Mdiagturing Institute Co. [

.246247248
Researchers under Wu Yun have also developed a "thermal knife'] [device which

can be used for rapid deing of aircraft in flight over harsh environmenfs.
He Weifeng conducts research into aircraft engine fatigue fractures and solutions using

laser impact strengthening technology [ ]. He also conducts research
into improving engine resilience against sand inhalation and preventingesasidn of
engines, using nanoutti-element coatings [ ] to mask engine bladég°

Leadership and Key Personnel:

l

Director:Li Yinghong [ ]%51 252253
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o Corps Deputy Leadegrade Major GeneraCAE Academicianand Drector since

the b's opening in 2011.

Considered the leading authoritytire PLAAF on the topic of plasma dynamics.

19th Party Congress negsentative.

o Director of the PLAAF Eningeering University's "Aigdt Propulsion Technology
High-Tech Center"” ]

o O

Key Personnel:

1‘[ Wu Yun [ ]254 255

0 Aleader in plasma applications in aemgineswhoseresearch will likely be used
in the future H20 stealth bomber.

o Member of the International Committee on Plasma Dynamics and Lasers of the
American Institute of Aerondigs and Astonautics (AIAA) and a review expert
for both the US. National Science Foundation and th&Wepartment of Energy.

Notable Collaborations:
Domestic

1 This lab ollaboratedwith Xi'an Aerospace Engine & Smart Manufacturing Institute Co.
[ ] to develop a new plasma igniter [

] for aircraft in colder or higtaltitude environments, which may be applied

to the future H20 bomber. AESM is a joint ventucd Xi'an Jiaotong University and the
Xi'an Aerospace Base | ].256257

1 This lab collaboratewith Xi'an Aerospace Purple Discharge Plasma Tech Co., a private
enterprise focused on (it seems) civilian uses for plasma technology, including disinfectant
and treatments for air pollution and waste water. This company is a subsidiary of Xi'an
Aerospace, which per its website conducts military and aerospace research in support of
the Made in China 2025 progra.

1 Thislab has collaborated on research ViAtbA units/institutions: Unit 94314, 95156, and
the PLA Military Representative Office to Xi'an Aircraff.

International

1 This lab cesponsored the 1st International Symposium on TheFigdl Dynamics in
Xi'an, along with several other institutions, inalugl Sheffield Hollam University in the
U.K. Participants came from the.®), U.K., Canada, Japan, Singapore, and India.
Participants includedresearchers fromUC Santa Barbarand Georgia Institute of
Technology. Professor Wu Yun, confirmed to work ontamyi aircraft projects, was a key
organizers®°
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1 Wu Yun is a member of the International Committee on Plasma Dynamics and Lasers of
the American Institute of Aeronautics and Astronautics (AIAA) and a review expert for
both the US. National Science Foundatiand the 5. Department of Energsf!

1 This lab helped organize tHéth International Workshop on Detonation for Propulsion
(IWDP 2018) in 2018 at Tsinghua University. Researchers came from the University of
Michigan in the U.S, Russia, France, Japan, Singapore, Korea, Poland, and Germany.
Researchers fromhe PLAOGs Nati onal Uni vveere present, o f
along with personnel of thigb 252

Lab Equipment:

No Information

Address

No. 1 Baling Road Bagiao Distict, Xi‘an, ShaanxProvince[ 1
]263

Website

None Found

Known Aliases:

1 National Key Laboratory of Plasma Dynamics | ]

o In addition to oftentimes removing the "Defense” from its name, as is common for
these labs, thisab often removes the "Aviation" from its name, especially in
international fora, perhaps further obscuring its purpose.

1 Plasma Dynamic Laboratory [ ]

1 Key Laboratory of Science and Technology on Plasma Dynamics

9. Defense S&T Key Laboratory of Ballistics
Official English Name: National Key Laboratory of Transient Physics

Chinese Name:

Research Field: Multi-domain (Aerospace Ground, Maritimé¢ i Munitions i Aerodynamics
(Also: GNC, Impact and Damage, Plasma TechnmgdSimulation &Modeling
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Affiliations:

1 Nanjing University of Science and Technold®JUST) [ ]

Key Data:
1 Established1991 9 Official start of operationst995
1 Total FundingUnknown 1 Floor Space:4,0360r 5,470sgm

1 Personnel59?64 265266

Lab Overview:

The Defense S&T Key Laboratory of Ballistiés focused orthe national key discipline
of Aarmament launch theory and technolofpy ]. It conductgesearch related

to munitions guidance and controlaunch flight, and chemicaldynamics as well asfluid,
explosive, and damage mechanmasma anthermal physics, and associated test and simulation
technologes?®’

Thelab is also frequently referred to, particularly in English Language sources Kas/the
Laboratory of Transient Physids ]. The two names are used
interchangeablyalthoudqh A Bal | i sti cso may be more fThequent|
Ballistics Lab also has a slightly different founding date, holding its opening cereimony
December 1992, so it is possible these kalws started out as differeantities, although today
they are one and the sari@.

Further Information:

1 Thislab has a subordinate Underwater Ballistics Team [ ]. The team was
formed by Li Hongzhi in 2016 and won a major Defense S&T award in 2020. It leads a
major Underwater Bastics Cooperation and Innovation Center | ]
with 11 other work units. This team has formed a joint research team with an unidentified
PLA Navy Center [ ].269270

1 Thelab has 6 research offices [ ], one admin office, and one fundanagement
office.2™

1 According to different sources, tHab is "cared for, guided and supported” [ 1

] by COSTIND(now SASTIND)and the GADand "managed” [ ] by MIIT.272
273

Research Direction:

1. Armament launch theory and technology [ ]
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Ultra-high-speed launch dynamics | ]

Flight dynamics [ ]

Chemical dynamics and fluid mechanics [ ]
Explosion mechanics [ ]

Modern damage mechanics | ]

Guidance and control [ ]

Plasma physics [ ]

. Engineering thermal physics [ ]

10. High simulation technology [ ]

11. Transient test technology [ 127

© 0N O WD

Notable Applications:

1 Thislab's basic research likely filters into a wide range of munitions, including small arms,
artillery, missiles, and torpeeds, as well as satellite and flight vehiGlsIC.

1 This lab has allegedly been researchiffectrothermal Chemical Launch (ETC)
Technologyfor weapons firing systems since 1993, and has presided over multiple projects
related to this technology, making sifizant progressn areas like super capacitor pulse
power source solid powder electrthermal chemical emissions systems [

+ ]. This technology holds promise for superior firing
range and velocity’®27®

Leadership and KeyPersonnel:

{ Director:Li Baoming [ 1277
! Academic Committee DirectoBao Weimin [ 1278
o CAS Academician.

1 Deputy Directors: Ding Rongjun [ ]; Weng Chunsheng [ ]; Wang Jinxiang
[ ]279 280281

o Ding Rongjun is a CAE Academician.
f Party Committee Secretar@ian Jianping [ 1282

Key Personnel:

{1 LiHongzhi| ]283284285

o CAE Academician,drmerDirectorandfounder of thidab.
o Founder of the field of ultra higbpeed electrothermal emission technology [

I
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0 Has giventalks on torpedo ballistics | ], sonar in an
oceanic environment [ ], and highspeed underwater ballistics [

Notable Collaborations:
Domestic

1 Thislab is &sociated with the Underwater Ballistics Collaborativeovation Center [
] at NJUST, along with personnel of the CMC Equipment
Development Department Research and Acquisitions Bureau, Comprehensive Planning
Bureau, PLAN Equipment Research Academy, Harbin Engineering Universi§C CS
716th, 713th, ard 70Bth RIs, Norinco 2@ndRI, Xi‘an Kunlun Industry Group [

], and Shaanxi Huatong Mechanical and Electrical Manufacturing Co.
[ ].286

1 Thislab collaborated with the PLAN Equipment Research Academyhosithe Military
EngineeringSociety Ballistics Experts Committ@e2016 Ballistics Academic Conference
[ 2016 ] in Beijing. Li Hongzhi of this
lab gave talks on torpedo ballistics, sonar in an oceanic environment, arshééagh
underwater ballistics. In 2017, tHebagainco-hosted the same conference, this time with
the CSIC 73th RI. Topics included naval artillery defense systems [ ] and
flight-controlled artillery technology [ ]. The 2021 iteration of this
evert was cehosted with Inner Mongolia North Heavy Industries Group Corp [

]. Topics included new firing technology for firearms, internal
ballistics and new dynamic technolofgy rocket engines, external ballistics of hypersonic
vehicles, warheterminal ballistics, eté2” 288289

1 Thelab's Underwater Ballistics Team formed a joint research team with an unidentified
PLA Navy Center and won a major Defense S&T award in 2820.

1 Weng Chunsheng of thlab was part of a NJUST delegation which met \@itkSC, the
PLA General Armaments Departmeand senioPLARF personnel in 2017%*

1 Thislab collaborated witthe CETC 2Z/th Rl on metal weldingesearch.

International

1 This lab invited Clive Woodley of the K.'s Imperial College and the International
Ballistics Society to speak in 201&Voodley gave a talk with explicitly military
applications, on the topics of electrothermal chemical and electrothermal ignition guns.
Furt her , aWwoayHavedged ia sm@way sponsored loyr affiliated withBritish
defense company Qine@iWoodley is a leading expert on artillery ballistics, propefiant
and combustion, aradvanced charge loadiRtf.
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Lab Equipment:

1 Thelab possesses aidfoscopic imaging differential scanning calorimeter systeam
U.S. company Mettler Toled®
§ Otherlabequipment andacilities include®™"

(0]

O OO0 O0OO0OO0OO0OO0OO0OO0OO0OOo0OOo

Rail signal controller system

Heating and ventilation integrated testing device

High-speed camera system

X-ray machine

Transient recorder

Digital coherent fullfield strain test system

Digital turning center

High overload simulation test platform

Echofree anechoic test system

Millimeter-wave test system

Multi-chip assembly equipment

Submillimeterwave circuit design software

Infrared imaging system

Comprehensive ballistic target path
A Launch weapon caliber: not more than 37mm
A Launch initial velocity: not more th&000m/s
A Target path test distance: 240m
A Static explosion equivalent: not more than 3RfF°°

f  An unofficial sourc&" lists further equipmen

(0]

O OO0 OO0 O0O0o0OOo

O O O oo

(@)

240m full ballistic target path

Explosion and impact laboratory

Target path measurement and control system

Orthogonal spark flash shadow photography system

Ultra-high speed launch test system

Pulse forming network and pulse power measurement and control system
VXI virtual instrument bus integrated measurement and control system
Stationary blast propulsion exjraent system

Combustiorexplosion reaction experimental platformntegrated measurement
and control system

Fluid control and drag reduction experimental system

YAL16 high-speed shadow photography system

Flash Xxray imaging system

Hopkinson rod experimestystem

Computation and Data Processing Centdicrocomputer Parallel Computing
Cluster System

Electromagnetic Orbital Emission Outdoor Integrated Test%8ite

il photos for much of this equipment are availalgen request
sourceds unofficial nat ur e cauntorqbutikely drignatesiromf norvaeketed offiaial seunce u | d

XXiv The
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1 The current facility is the only laboratory that can conduct iyl speed (projectile
velocity 6000m/s) ballistic tesfS”

Address

No. 200 Xiaolingwei Subdistrict, Nanjing, Jiang&uwovince| 200
]298

Website

http://zdsys.njust.edu.cn/main.htm

Known Aliases:

A National Key Laboratory of Transient Physjcs ]
A National Defence Research Laboratory of Ballistic

10.Defense S&T Key Laboratory of Communications AnttJamming
Technology

Official English Name National Key Laboratory of Science and Technology on
Communication®®

Chinese Name:

Research Field:Multi-Domain(Aerospace, Ground, Maritimé& Communicationg&Equipment
Multiple  (Acoustics, GNC, Intelligent Technologies, olbtics, Sensing, Target
Detection/Recognition

Affiliations:
1 University of Electronic Science and Technology of CHWBSTC)[ ]
Key Data:
1 Established1994 9 Official start of operationst997
1 Total Funding199m RMB 9 Floor SpacetUnknown

f Personnel77 (researcher¥y 301

Lab Overview:

The Defense S&T Key Laboratory of Communications Aiimming Technology
conducts research intareless mobile, and satelliteommunicationsietworks broadbangdsignal
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processing, communications securéapd integrated circuits for communicatiolihasalso been
involved in terahertz spectrum research, likely primarily for communications applications, and has
been at the foref 6@cmmuodationshesearthRC6s 5G and

Further Information:

1 Thelab may have at one time been called the Key Laboratory of "Tactical Communications
and andJamming Technology," a far more military sounding name than the anodyne Key
Laboratory of Communications," as it is known in English. The use of the wordtiGat
inthisla b 6 s israxalyeeen, with the exception of tlad's research fund [

], which still includes the terr#f?

1 This lab (like all of these labs) confergraduate degrees. $ends the largest group of
graduatsto Huawei and ZTE. Smaller numbédosinddefense positions at CETC, t@th
Academy, and the Research Institute of Nuclear Power Operation. Students have also gone

on toCETC 10th, 29th, 30th, and 3th RIs, as well as private companies like Ali, China
Mobile, ChinaUnicom,and Chinal elecom303 304

1 Research teams under thad include
o Broadband Wireless Communication Systems and Intelligent Jamming Team |

]
o Communication Codingnd Transmission Team | ]
Wireless Communication Signal Processing Team [ ]
Communication Signal Processing and Special Integrated Circuit Team [

]

Intelligent Network and Robotic Studies Team | ]
Intelligent Wireless SeHOrganizing Networks Team |
]_xxv 305
1 This lab oversees at least two research centers: the Sichuan Terahertz Communications
Engineering Research Center | ] and the Intelligent
Communications and Future Networks Researchtélq
]_306307

f 90% of thdab's research is basic and applied basic res&&rch.

Research Direction:

1. Military-civil fusion wireless communications jamming technology [

]

2. 5G/6G mobile communication technology and systems [5G/6G ]

*¥ Detailed information about each of these teams is available upon request
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3. Wireless big data and intelligent communications technology [

]

4. Millimeter wave, terahertz, new spectrum resources communicagiomsology

]

5. Special broadband multimedia trunking communications technology [

]

6. Satellite communication technology [ ]

7. Spaceground integrated network technology [ ]

8. Antenna sensing and positioning technology [ ]

9. Special chip design and technology for wireless communications [
]309

Other Notable Reearch areas:

=

Fourth generation mobile communicatsdechnology
Broadband wireless access technology

Ultra-broadband radio technology

Cognitive radio technology and networks

Self-organized wireless communication networks

Adaptive spread spectrum hapg technology

Shortwave communicati@technology

Cooperative wireless communicatsiiechnology

Air-time frequency multdimensional signal processing technology
High-speed signal processing and implementation technology
Satellite communicatios and networking technology

Efficient compilation code technology

Cryptography and information security technology

Wireless communicati@yositioning technology

Sensor network technology

Wireless communicati@systemon-chip design technology
Spread spectrum hopping communicaianti-jamming real technology
Adaptive signal processing ajgimming technology

Wireless communicati@metwork antijamming technology
Wireless and mobile communicatesystens andtechnology
Satellite communicatioskey technologies

Communicatios special integrated circuit design technology
New antijamming communication theori&8

=4 =4 -4 -8 8 -5 -8 _9_42_9_9_29_2_-2_-2._-29._-2_-2_-2°_-2._-2 -2
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Notable Applications:

1 This lab's research into the terahertz spectrum has widespread military implications,
including for secure communications, astealth radar, and ISR. Thab may have also
been involved in using THz for space situational awareness anesatégdiite commsA
UESTC satellite, Tianya5 05 ] was launched in 2020 with THz coms
equipmentLab Director Li Shaogiats involved in projects using terahertz technology for
both antistealth radar and communicatiots3!?

1 Thislab and its Director Li Shaogian ledrejor National 863 Project during the 11th Five
Year Plan called "Spectrum Resource Sharing Wireless Communication Systems." The
project achieved a breakthrough around 2012 and will be used in a new generation of
mobile communications, including for sedyrand military communications?

f Thislab is heavily involved in the development of 5G and 6G in CHi&>

Leadership and Key Personnel:

1 Director:Li Shaogian [ 1316

o See fANotable Applicationso section for
f Deputy Director:ZhouLiang [  ]3Y7

Key Personnel:

 GaoXiang[ ]°'®
0 Studied at Lund University in Sweden, worked for Sony Ericsson and in Silicon
Valley in the US. on 5Grelated projects.
o Projectscurrentlyfunded by Huawei.
{ Liang Yingchang [ 1310
o Academician wittAcadamia Europaeaso worked in Silicon Valley for unknown
U.S.company.
o0 Since returning to PRC in 2013as specializeth intelligent networks.
f LiuHao[ 3%

o Previously worked for Motorola

Notable Collaborations:

Domestic

1 This lab has a joint 53ab with Huawei. It is already working with Huawei on 6G
technologies?!

1 According to its website, thisb cooperates with major military aerospace, electronic, and
armaments industry institutions, including CET@ RI, 54th RI, 30th RI, and 10th R1I,
CAS Software InstitutePLA GSD 61st RI, 63rd RI, and 57th RI, the PLA GAD
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Measurement and Control Institu@SSC 72ndRI, CASC1st Academy,5th Academy,
and8th Academy, Huawei, ZTE Datang, Changhong, the@83 Factory???

The lab has conductedoliaborations with PLA Units 63981 and 78006, and provided
funding for research of theLA GSDo 63rd Rl and PLAArmy Engineering University
Communications Engineering College through its féfid.

Thislab cehosted the 2020 Space Electronic Information Academic Exchange Conference
[2020 ]- Topics includedspace communicati@technology
and space internet technologspace exploration technologypace remote sensing
technology, basi theores of space information, ansbace microwave, millimeter wave
and terahertz technology. Discussitmicsincluded the Beidou space naatgpn system,
satellite communications, and space terahertz communicatfons.

International

l

T

This lab claims grad student joint training agreements with Columbia and Princeton
Universities in the U.S., as well as Canadian, British, Australian, and Swiessities>2°

This labs claims to haveooperated with Intel, Siemens, Nokia, DoCoMo, National
Semiconductor, Philips, France Telecom, LG, STMicroelectronics, and the Swiss
government. Its grad students hallegedlygone on to work at Texas Instrumentscent,
andEricsson’?®

Thelab established the CiseDESTC Joint Research Center for Green Technology [

- ] with U.S. company Ciscd?’
This lab established a Joint Research Center for Wireless Commursdation
] with the KTH Royal Institute of Technology in Swed&H.

Lab Equipment:

No Information

Address

Main Building, Area B3, UESTC Qingshuihe Campus, XiyuasuBvard Chengdu, Sichuan
Province[ B3 13°

Website

https://www.ncl.uestc.edu.cn/index.htm
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Known Aliases:

1 Defense S&T Key Laboratory of Tactical Communicatiémsi-Jamming Technology [

]

State Key Laboratory of Science and Technology on Communicdgtions

]

=

National Key Laboratory of Communication

National Antiinterference Communication Technology Lab

National Key Laboratory of Communication Adiiterference Technology
National Key Laboratory of Antinterference Communication Technology
National Key Laboratory of Aniamming Communications Technology

= =4 -4 -4 48 a5 -

11.Defense S&T Key Laboratoryof Communications Countermeasures
Technology

Official English Name Science and Technology on Communication Information Security
Control Laborator§?®

Chinese Name:

Research Field: likely Multi-domain i Multiple (Communications EquipmentElectronic
Warfarg i Communicationg echnologiesAlso: Countermeasures, Intelligent Technolopies

Affiliations:
1 China Electronics Technology Group Corporation (CETC) [ ]
o0 CETC36thResearch Institute3f ]
Key Data:
1 Established2005 i Official start of operation2007
1 Total FundingUnknown 9 Floor Space:Unknown

1 PersonnelUnknowr?3!

Lab Overview:

The Defense S&T Key Laboratory of Communications Countermeasures Technology
conducts research intmmmunicationsechnologiesincludinginformation control and security,
signal processingcommunicationsn complex electromagnetic environmertemmunications
jamming and countermeasureectronic warfare, and information warfafé.
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This lab is also frequently referred to as tKey Laboratory of Communications
Information Control and Security Technology [ 1.3%

Thelab 6 s par entCEIFG3XthRedsearch institnjgvasestadished in 1978 and
is located in Jiaxinglt is responsible for research into communications and information control
systems and equipmeiiibday, it is concerned with research into mobile communications security,
5G and the internet of thing¥:

Further Information:

1 Thislab, along with the &h RI, oversees an academic journal called "Communications
Countermeasures” | ]. It is focused on communicatisrelectronic warfare and
information warfare’®

1 This lab released a translation of Richard Pois#¥l®dern Communications Jamming
Principles ad Technique®.Richard Poisel is a senior engineer at Raytheon and formerly
the chief scientist at U.S. Army Research, Development and Engineering Command who
has written a large number of books on electronic and information waifaré.

1 Thelab'sinnovation Team [ ] was named as part of the 1st batch of National
Defense Industry, Science, and Technology Innovation Teams | ]

in June 2007. A photo of the Innovation Team shows 14 members, aff#i&h.

Research Direction:
No formal reseah direction was foundnformally, the research direction may be:

1. Communications and information control and security technology |

]

2. Communications signal procesg [ ]340341

Notable Applications:

1 Thisla b ®searatihas beempplied tocognitive electronic warfare | ] (i.e., the
use of Al, networks, deep learning, etc. in electronic waxfafe

1 A team made up primarily of members of thab designed an arAtlAV defense system
utilizing tracking and jamming of UAVs for prection of nuclear power plants and other
sensitive target¥*

1 Yang Xiaoniu's team has developed Al for information control systems, allowing deep
learning to drive entlo-end target identification technology for electromagnetic signals. It
also developed the first portable equipment for signal target identification, improving
electromagnetic signal target identification capabilitiés.

China Aerospace Studies Institute
69



1 There was speculation in PRC media that Yang Xiaoniu's team was involved in the
development of the CETC millimetwave antistealth radar, but this is not backed up by
hard evidencé®

Leadership and Key Personnel:

{ Director:Zhao Ming[  ]3%
0 Also serves as 36th RI Director.

1 Academic Committee Directo¥-ang Xiaoniu [ 134
o CAE Academician
o0 Expert on signgbrocessing and software radio [ ] technology.
o Invented an advanced broadband digital receiver [ ] in early 1990s

which filled a major domestic need.
o Developed PRC's first comprehensive electronic information control system [

] in theearly 2000s, with significant military benefits.

Created command system for an unidentified satellite payload.

o Created a new generation of systems iéecture for a military electronic
information system.

0 Based on number of mentions, Yaeems to bthe leading light of thisab rather

than Director Zhao.

o

Notable Collaborations:
Domestic

1 Yang Xiaoniu was a cohairman of the 2017 China Electronic Warfare Exchange
Conference [2017 ], and thelab's journal, "Electronic
Countermeasures," wasapporting media for the evettf

1 Thislab cehosted a conference on big data, with topics including big data for national
defense, network defense, Al and deep learning, and Beidou satellite navigation. Yang
Xiaoniu spoke on the subject of signal d¥fa.

1 Thislab participated in a conference on radio wave propagation[ ]in 2019 which
featured participants from PLA Naval Aviation University and the National University of
Defense Technologi?®

International

1 Thislab cehosted the 12tinternational Symposium on Antennas, Propagation and EM
Theory in December 2018. It featured multiple international speakers and participants,
including speakers from American, Canadian,Kl) Singaporean, and Japanese
universities. Researchers from VirginTech and URSI USA served as keynote speaker
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and conference eohair,respectivelyand several other.8. researchers participated in the
conferenceds inf%rnational committee.

1 This lab participated in a conference on micro and nano optics in 2020 ¥datured
foreign participants, including professérom UC IrvineandUCLA.3>2

Lab Equipment:

1 Thelab has over 120 pieces of equipment related to RF testing [ ], simulation

testing [ ], and electromagnetic compatibility testing [ 1.3%3
Address
No. 387 Hongxing Rad Jiaxing, ZhejiandProvince| 387 134
Website
None Found

Known Aliases:

1 Key Laboratory of Communications Information Control and Security Technology [

]

o This is thefar more common namased in Chinese sources.

o Same namas abovebutswaps a single character instead of )

1 Key NationalLaboratory of CommunicationSystemdnformation Control and Security
Technology ]

1 Defense Key Lalof Communications Information Control Technoldgy

]

1 Key Laboratory of Communications Information Control Technolpgy

]
1 Defense S&T Key Laboratory abw Interception Probability Signal detection [

]
o There is aisgle public mention of thisab, and it is unclear if it is the same or a
different lab.
National Laboratory of Information Control Technology for Communication System
Science and Technology on Communication Information Security Control Laboratory
1 Key Laloratory of Communication Information Control and Security Technology

= =4
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1 Communication Information Controlling Safety Technology Laboratory

12.Defense S&T Key Laboratory of Composite Material Technology in
Special Environments

Official English Name: National Key Laboratory of Science and Technology on Advanced
Composites in Special Environmetits
Chinese Name:

Research Field: Aerospacei Space VehiclegAlso: Aviatior) i Materials (Also: Intelligent
TechnologiesManufacturing, Simulation & Modeling)

Affiliations:
1 Harbin Institute of TechnologHIT) [ ]
0 School of Astronautics [ ]
Key Data:
1 Established2000 9 Official start of operation2008
1 Total Fundingover 90m RMB 1 Floor Space:9,205 sgm

1 Personnel78°6

Lab Overview:

The Defense S&T Key Laboratory of Composite Material Technology in Special
Environmentsesearches key technologies related to advanced composite matetiatsuctures
under extreme environmental conditioishes e fAspeci al e nv-highamdme nt s 0O
ultraclow temperatures, ultraigh pressure, andadiated environment3he research is primarily
geared toward the PRCOsSs space program, but is
advanced materiaf§’ %8

Further Information:

1 Thislab may have seenmajor increase in size and funding since 2018, whalegedly
hadonly 60 full-time personnel, 6,18qgmof space, and 112 million RMBf equipment
(as opposed to 7Agersonnel, 9,205 sgm, and 174m RMB of equiprbgr2020.3°°

1 Thislab is also assodied with the HIT Composite Materials and Structures Research

Institute [ ]. According to one source, the Institute "relies upon”
thislab, and there is overlap in personnel and leadership. The Institute's research focuses
on ultrahigh temperaturentrinsulation materials [ ], lightweight
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structural composites | ], and intelligent composites and structures [

]. Special composite materials created by the Institute are mainly
utilized for agospace applications, most notablyttie C919 aircraft®®
Thelab's Innovation Tam | ] has made advances in space heat defense materials
[ ], lightweight structures [ ], special opteelectronic
functional materials [ ], and intelligent materials [ ]- It has
beendesignated as a Ministry of Science and Technology Natlanadl International
Joint Research Center [ ].361
In 2020, HIT began construction of a Key Lab Cluster [ ] in Shenzhen

featuring research space for several of its key labs,dmguthis one. The cluster will
focus on automated products [ ], high-end equipment design and distribution

[ ], technical transformation and improvements [ ], and
guided production applications and industrialization [ ] Itis setto
open in December 20282

Research Direction:

1.

2.
3.

Simulation and design optimization of special environment composites |

]

Composite andrganizationaproperty control technology [ ]
Propertytesting and analysis techniques [ 1363

Other Notable Research areas:

T

=4 =4 -4 -4 4 9 9

Materiatenvironment coupling mechanisms

Material design and lowost manufacturing

Material performance characterization and evaluation
Space heaprotectivematerials

Lightweight structureand structural composites
Special opteelectronic functional materials

Ultra-high temperature antnsulation materials
Intelligent composites and structures

Notable Applications:

T

Thislab developed composite materiaigl instrumerstfor multiple space vehicle®ublic
examples includematerials forthe Long March5 rocket, a measurement sensor for
spacecraft rentry vehicles, an inflated deployable discrete reinforced membrane boom
for satellite attitude control,andtheo r | d 6 s -rhemorg polynsehcanpesitbased
flexible solar array used in spat®.
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1 TheHIT Composite Materials and Structures Research Institéch relies heavily on
thislab for researchwas involved in creating composite materials for the G&isenger
aircraft3%°

Leadership and Key Personnel:

1 Director:He Xiaodong [ 1306
1 Deputy Directors: Zhang Xinhong [ ]; Lu Haibao [ ]; He Fei [ ]; Xiong
Jian[ 137

Notable Collaborations:
Domestic

1 A study on ultrahigh temp ceramics was conductedcoilaborationwith PLAAF Unit

93413 1st Flight Group [93413 ].368
1 In 2010, thislab ran a joint experts group with tiefense S&T Key Laboratory of
Precision Hot Forming of Metals [ ] for

SASTIND andthe PLA GeneralArmamentDepartmeng®®
1 In 2019, thislab hosted a conference, the National Academic Conference orHidtra
Speed Collisions [ ], with two other labs: the Key National Lab
of Space EnvironmerNlaterials Behavior and Evaluation Technology [
] and the Ntional Defense S&TKey Lab for Micro-

Spacecraft Technology [ 1.370

International

1 As of 2015, the HIT Composite Materials and Structures Research Institute [
], which is closely associated with thab, claimed to have an overseas joint

lab with Harvard University, as well as lotgrm exchange and cooperation with Stanford
and Northwestern Universitin theU.S, Australia's Sydey University, and the Univsity
of Bristol in the UK. It claims to havevarious agreements with institutions knance,
Russia, Ukraine, and Singapdré.

1 This lab collaborates with several other HIT labs on the HIT Functional Composite
Materials Lab [ ], aninterdisciplinary lab which allegedly cooperates

with unnamed universities in the®J, Germany, Belgium, Russia, and Singapdfe.

Lab Equipment:
{1 Thislabhas 1,726 pieces of equipment worth 174 million RMB.
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Address

Co-located with HIT School of Astronauticsidb. 92 Dazhi West RoagdNangang District, Harbin,
HeilongjiangProvince] 92 134

Website

http://sa.http://sa.hit.edu.cn/2020/1225/c6640a250512/page.htmhit.edu.cn/2020/1225/c6640a250
512/page.htm

Known Aliases:

1 National Key S&T Laboratory on Advanced Composites in Special Environments [

]

1 National Key Laboratory on Advanced Composites in Special Environment

13.Defense S&T Key Laboratory of Computational Fluid Dynamics
Official English Name: National Laboratory for Computational Fluid Dynamics

Chinese Name:

Research Field:Aerospacé Space Vehicle§Also: Aircraff) i AerodynamicgAlso: Hypersonic
Technologes Simulation & Modelin

Affiliations:

1 Beihang University [ ]
o0 School of Aeronautic Science and Engineefing ]
1 PLA Strategic Support For¢€LASSF)
o China Aerodynamics Research and Development Center (CARDC) [
]
A (a.k.a.PLASSF Base 2929 ])
A (ak.a. Unit 63820 [63820 ])

Key Data:
9 Established1995 i Official start of operationst997
1 Total Funding53.82m RMB 1 Floor Space:2,818 sgm

1 Personnel15-23375376
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Lab Overview:

The Defense S&T Key Laboratory of Computational Fluid Dynanomsducts research
into aerodynamicgor military and civilianaerospacdt was first established in the 1990sder
the FirstNational Expert Committee of the National 863 Plan in the field of space B63

] to advanceChina's space scien@nd engineering capabilities
particularlyaround China's mannegace prograr.’

Thelabi s jointly managed by Beihang Universi
Engineeringand theChina Aerodynamics Research and Development CEG&RDC), a PLA
research institute which conducts research into aerodynaRriegiously associated with the
Academy of Military Science and the PLAe@eralArmamentsDepartmentit is now directly
subordinate to the PLA Strategic Support Force. It does not mention its military status on its
website (even dressing its military leaship in civilian clothingfor their headshojs and its
military association is in no way apparent at first glafi¢telab’'s subordination to CARDC thus
means that it is directly administered by a PLA unit while actively attempting to hide this
associdbn3’®

Whil e it appe aonbnelistof DETKIes, thisdabi$ far enora ¢ommonly
referred to as the National Laboratory for Computational Fluid Dynamics |

1.

Further Information:

1 Thelab's original funding came from the 863 Planaerospace [863 1.37°

Research Direction:

1. Computational methodgcludingDNS, LES, DES, DSMC
2. Physical model researchncluding:
1 Compressible turbulence [ ]

1 Combustion[ ]

1 Chemicalreactions [ ]
1 Real gas effects [ ]
1 Thermal radiation [ ]

3. Applied basic researchncluding:
1 Aerodynamic layout design methods [ ]

1 Precisioneerodynamic/thermal calculations [  / ]
1 Complex flow mechanisms [ ]
1 Multiphase flowsimulation methods [ ]
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f Multidisciplinary coupled dynamics [ 1380
Other Notable Research areas:

1 Computational theory and method research

Flow mechanism research

Flight vehicleaerodynamics research

Laboratoy computer system environment and teabgy development

Numerical simulation calculations of aerodynamic/thermal/chemeeationsandthermal
radiation

f Research into hypersonics, including flight vehigde¥?2 383384

= =4 -4 A

Notable Applications:

1 Thislab utilized the WuxBupercomputing Center's [ ] Sunway TaihuLight
[ ] supercomputeo calculate the return path of the Tiangdnfg ]
space station. The study utilized 16,384 processors (1/8 of TaihuLight's total) and achieved
in 20 days what wuld have othervsie taken 12 montti§® 386

1 Thislab helped played a role in research for the C919 large passenger aircraft, by utilizing
the Tianhel [ ] Supercomputer to conduct complex aerodynamic numerical
simulations®®’

f The lab has developdubtter security for facial recognition technolats.

Leadership and Key Personnel:

{ Director:Li Chunxuan [ ] 3893%
o CAE Academicianreceived PhD in L&. in 1972
1 Academic Committee DirectoZhang Hanxin [ 131
0 Academician at CARDC
1 Deputy Director:Ye Youda [ 1392

Notable Collaborations:

Domestic

1 According to thelab's formerland now defungthomepage, thisab has cooperated on
projects with CASCLst 2nd, 3rd, 4th, 5th, and7th Academies, and with AVIC @&tand
611th Research Institute®$3
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1 Thislab has a cooperation agreement with the Wuxi Supercomputing Center [

], utilizing the Sunway TaihuLight [ ] supercomputer to do aerospace
researh.3%

International

None Found

Lab Equipment:

1 Dawning Sky Tide compat cluster [ ]
o0 TC 4600E (85 nodes) and nearly 3,000 CPU cores, with a computing peak of more
than 30 trillion times/secont!®
1 ACANS numerical simulation platform
o Utilizes thela b éws proprig¢ary CFD software, capable of numericanulation
calculations of aerodynamic/thermal/chemical reactmmgthermal radiation in
the full Mach number range.
0 Sophisticated numerical simulation software foSNequation$?6 397
{ Dedicated National CFD Lab[ CFD ].3%8

Address

Co-located with Bihang University alNo. 37 Xueyuan Rad Haidian District, Beijing [
37 ]399

Website
http://www.ase.buaa.edu.cn/info/1123/9958.htm

Alias:

1 National Laboratory for Computational Fluid Dynamijcs ]
0 This is the far more common name for thabk.

14.Defense S&T Key Laboratory of Detonator Safety and Reliability
Official English Name: Unknown

Chinese Name:
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Research Field:likely Multi-domaini MunitionsT Munitions Technologgs (Alsa Damage &
Impac)

Affiliations:
1 China Ordnance Industries Group Corporation (Norinco) [ ]
o Shaanxi Institute of ApplieBhysical Chemistry [ ]
A (a.k.a. Norinco 23th Research Institute [213 )
Key Data:
1 Establishedprior to 2006 9 Official start of operationdJnknown
1 Total FundingUnknown 1 Floor Space:Unknown

1 Personnelnknowrf?

Lab Overview:

The Defense S&T Key Laboratory of Detonattr Safety and Reliabilityconducts
research into new detonators/initiating devices for explosives, including the most advanced third
and fourth generation detonatoftalso researchegxplosions, blast mechanics, and energetic
materials??

The Shaanxi Institute of Applied Physical Chemigék.a. the Norinco Zth RI), claims
to be the only nabnal institute for research into the physical and chemical analysis and
performance of detonators, pyrotechnics, and blgstiguipment. Its products appear in both
civilian and military equipment, and are exported to ti@,W.K., Germanyand Francé®?

Further Information:

None

Research Direction:

1. Newtechnologies for detonator action mechanisms and malfunction suppression [

]

2. Detonator system integration technologies [ ]
3. Advanced explosive detonator technologies [ ]
X couldalsobetranslela s fi ni ti ator, 0 fAi ni.bfi e ti cngpencdditedhecclearest translatidh pagedort e c hni ¢

its research.
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4. Detonator safety and reliability testing and assessmeehhblogies [
]403

Notable Applications:

1 Development ofthird and fourth generation of detonators for PLA munititfis.

f New sensitivity testing methods and stand&®fds

1 The 2Bth RI played a role in the launching of the JilinGaofer3 satelite group into
space via a Long March 11 rocket, although it is unclear ifabiplayed a rolé®®

Leadership and Key Personnel:

1 Director:Chu Enyi [ 1407
Y Deputy Director:Zhang Rui[  ]*°8

Notable Collaborations:
Domestic

1 In 2020, thidab established a joint Optelectric Testing and Applied Innovation Lab [
] with Xi'an Technological Universityas amilitary-civil
integratiorf" project*®®
1 In 2019 thidab signed a strategic cooperation agreement with the Statealkeyatory of

Explosive Science and Technology [ ] and the Defense
S&T Key Laboratory of Explosive Combustion [ ] to
form the Energetic Materials Innovation Alliance Laboratory |
]_410
1 Thislab is associated with Norin@pecial Energy Group Ltd. [ ], which is

a joint effat of multiple Norinco entities responsible for researchdpetion, and sales of
various Norinco firearms, explosives, and civilian prodftts.

1 In 2013, thislab signed a cooperation agreement twkaon new innovations with the
Defense S&T Key Latwatoryfor Micro/Nanofabrication Technology [

] at Shanghai Jiaotong University and the Defense S&T Key
Laboratory for Fuze Dynamic Characteristics | ] of
Norinco Xi'anInstitute of Electromechanical Information Technoldgy! 42

»i Jsesthe term , rather than t hecimoirle Fuwsgiqomo A[Mi |l itary

»ilNej t her of the DSTKLs named in this bulletpoint are |listed on
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1 In 2016 thislab took part in the Iith National Academic Conference on Explosive
Mechanics [ ]- The conference featured researchers from the fields

of military engineering, aerospacejdamarine technology, among others. Participants
came from PLA Engineering University National Key Lab of Blast Shock Disaster
Prevention and Mitigation [ ], CAEP, the Norinco

208th RI, among other universities and |£83.
1 In 2015 thislab cehosted the 1st Workshop on Nanostructutedrgetic Materials and
their Application Technologies (NSEMS WORK SHOP 2015) |

] with Nanjing University of Science and Technology and the

Chinese Academy of Engineering Institute of Chemicatevials |
].414

International

1 Thislab cehosted the 4th International Symposium on Nanostructmecgetic Materials
and Applied Technology [ ] in 2018.

International participants included thekUs Royal Society of Chemistry (who also-co
hosted the event), as wal institutions from France, South Africa, Russia, and Befatus.

Lab Equipment:

No information

Address

No address found, possibly-tmcated with 2Bth RI at No. 213 Zhuque 3eet Xi‘an, Shaanxi
Province710061] 213 |46

Website

None found

Known Aliases:

1
o Same name without the characters ( technology). This is the name that

appearsonthe@ o f f i c i lstlofDSTKhsl i n e
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15.Defense S&T KeylLaboratory of Electromagnetic Compatibility (EMC)
Official English Name: Unknown
Chinese Name:

Research Field: Maritime (Also: Aerospace, Groundi Surface Vesssl (Also: Aircraft,
Communications EquipmentComputer Technologs Rada) 1 Electromagnetics(Also:
Communications Technologies, EMP, Measurement Technologies, Microwave Technologies,
Simulation & Modeling

Affiliations:

1 China State Shipbuilding Corporation (CSSC) | ]
0 CSSCResearch and Design Cenfer ]
A (a.k.a. CSSC TBtResearch Institute [701 D

Key Data:

1 Established1993 9 Official start of operationst996
1 Total FundingUnknown 1 Floor Space:Unknown
f Personnel35*’

Lab Overview:

TheDefense S&T Key Laboratory of Electromagnetic Compatibility (EMI@)ms to be
t h e RarRyEsdad most advanced EMC research base, aadlihaational key lab devoted
to research odEMC. Electromagnetic compatibilityepresents the ability of electronic systems to
function in a given electromagnetic environment with minimal interference.

Thelab is primarily tasked with R&D &MC equipment for naval warfarbut also works
in otherareas.The lab's advanced EMC tesdility cluster [ ] is focused omaval
vesselsbut also does research into aircraft, combat vehicles, missiles, and other combat platforms
for air and ground forceFhela b BMC research extends to radar, communicatiangymatic
control, computeapplications, measurement instruments, and other equitiétt?2°

Thelab s par entCSS@ResearthiandiDesign Cemtdr @.k.a. tI8CTH1st
RI, formerly known as the Wuhan Ship Development and Design Institute [
] and formerly subordinate to CSIC prior to the 2CRC-CSSCmergej is a major institution
for research and overall design of the PRC's warships, and is krasiensly as the "cradle of
warships” or the "cradle of Chinese aircraft carriers.” It is headgred in Wuhan, with a branch

in Shanghai. It is on the.8. Commerce Departmentity List for export controf? 422423
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Further Information:

T

This lab, along with the 701st RI, oversees the CSSC EMC Testing Center [
], which provides EMC testing of weapons and equipment for
aerospace, aviation, armaments, electronics, and naval weapon plétforms.

Research Direction:

1.
2.

Limited space electromagnetic interference control | ]
Electromagnetic environment characteristicsd aelectromagnetic radiation hazard
protection [ ]

Electromagnetic compatibility prediction and analysis | ]
Electromagnetic compatibility experiments and testing [ 142

Other Notable Research areas:

= =4 A A

= =4 -4 -4 -4 -9

System platformevel oveall EMC prediction simulation and analysis evaluation
Experimental verification of mukantenna centralized and optimized arrangement raodel
Ship RCS prediction and model test validation

Equipment, system and platform EMC experiments and research

Diagnosis, control and evaluation of electromagnetic interference in equipment, systems
and platforms

Systemlevel electromagnetic environment prediction e§éesing and evaluation

Strong EMP damage and protection simulation research

EMC test method research and standard specificadievelopment

EMC test instrumentation development and research

Electromagnetic interference control product development and research

EMC test facility design ahtest system integratiti?

Notable Applications:

T

l

This lab, working under the "cradle of warships"180Rl, is primarily responsible for
ensuring theeMC of the PRC's warship designs, including safeguarding surface vessels
from an electromagnetic pul&MP). For instance, personnel associated withl#bsvere
involved in the design of the PRC's first domestic aircraft carrier. In addition to these tasks
it seems t@lso do some EMC work in other areas, such as aerospace, munitions, and other
military electronicg!?’ 428429430

Thislabensureshe EMCof military equipment in the South China Séa.
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Leadership and Key Personnel:

{ Director:SunGuangsu [ ]432433

o Deputy chief designer of PRC's first domestic aircraft carrier.
! Academic Committee Directoku Jianxun [ 1434

o CAE Academician
1 Deputy Director: Zhou Kaiji [ ]43°

Key Personnel

 XiaolLong[ ]*%®
o Promising ypungresearcher whdevelopedhe world's first orchip free electron

radiation source [ ], with anindex three orders of magnitude
greater than that of MIT. Also developed the first microwave diffradtiea
technology [ ], along with a higkhpower device tosolve a

bottleneck problem with miniaturization.
f Liu Qifeng [ 1437
o Chief designer for a national defense project related to orderly use of
electromagnetic space (avoiding signal interference) in the South China Sea.
Currently deputyeaddesigner for annidentified warship design.
f  Zhu Yingfu [ 1438439

o CAE Academician and head designer of several types of PLAN warships,
including the Liaoning aircraft carrier.

Notable Collaborations:

Domestic

1 Other key labs in this field include tikeey Laboraory of Electromagnetic Environmental

Effects and Optoelectronic Engineeripg ], the
Electromagnetic Environmental Effediiikely the Defense S&T Key Lab of the same
name)| ], and theKey Laboratory of Aerospace

Science and Technology for Electromagnetic Environmental Effects
]. These labs appear to be frequent partners for collaboration due to their

overlapping research. In 2016 thiab coehosted an academic conference on
electromagneti compatiblity with these lab$#°

1 In 2021 thislab cehosted the 4th National Conference on Complex Electromagnetic
Environment Technology and Applicatiohs

] in Hangzhou. Participants came from CAEP, the Military Aircraft Radar Defense
Laboratory| ], CETC, and a large number of labs and private
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companies*™ Defenserelatedtopics included complex electromagnetic environments

faced by weapons and equipment [ ], electromagnetic
environment predictianfor combat opet#gons platforms [ 1,
mechanisms of complex electromagnetic environment effects on weapons and equipment
[ ], complex electromagnetic environment effect
suppression and utilization technology | ], and
intelligent electroragnetic spectrum operations technology [ ].44

International

1 In 2020, thidab cehosted the 2020 IEEE International Microwave Symposium Senies

Advanced Materials and Processes for RF and Terahertz Applications [2020 IEEE MTT

- ] IEEE MTT-S IMWS
AMP 2020) in Singapore. It ebosted theevent with National Singapore University and
several other PRC institutions. Partafis came from the .B., UK., Germany, Canada
(University of Montreal), and Australi4?

1 In 2020, thidab cehosted the 6th IEEE Global Electromagnetic Compatibility Conference
(GEMCCon 2020) 6th IEEE Global Electromagnetic Compatibility Conference,
GEMCCon 2020] in Xi'an. Participants includ€\EP and theCETC 33rd RI. Notable
international participants included researchers from ti$ Uapan, Ausglia, Germany,
Russia, the UK., Switzerland)taly, and Brazif**3

1 In 2019 thidab cehosted the Asia Electromagnetics Conference [ ]

(ASIAEM 2019), featuring personnel of AVIC and CAEP. Internatioparticipants
included the President of the U.S. Metatech Corporatias well as personnetoim
Germany, France, Japan, Italy, Seiland, Korea, Russia, Sweden (SAAB), UAE, and
Sri Lanka?#444°

1 In 2011 thidab participated in the IEEE International Symposium on Microwave, Antenna,
Propagation, and EMC Technologies for Wireless CommunicationSPE2011),
alongside the European School of Antennas and the IEEE Antennal and Electric Wave
Disseminatiormssociatiorf*4®

Lab Equipment:

1 TheCSSC EMC Testing Center [ ], whichis overseen

by this lab and the CSSC 701st Ripvides EMC testing of weapons and equipment for
aerospace, aviation, armaments, electronics, and naval weapon platfasuger 400
major pieces of equipment, including:

o0 Asia's only antenna layout testlfil and shielded serelectric dark room

0 StrongEMP laboratory

0 Reverberation room

xxA full list is availableupon request
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Shielding room

EMC digital and physical simulation laboratory

Electromagnetic interference control laboratory within/between systems
EMC testing experimental technology easch laboratofy}’

O O OO

Address

CSSC EMC Testing Cente#5 No. 268 Zhangzhidong é&ad Wuchang District, Wuhan, Hubei
Province460064 | 268 5 460064*%

Website

None found

Known Aliases:

1 National Key Lab of Defence Technology for EMC [ /
]
1 Science and Technology on Electromagnetic Compatibility Laboratory
1 Defense S&TElectromagnetic Compatibility Key Laboratory [
]
1 Key Laboratory of Electromagnetic Compatibility [ ]

16.Defense S&T KeylLaboratory of Electromagnetic Environment Effects
Official English Name: Unknown
Chinese Name:

Research Field: Multi-Domain (Aerospace, Groundi Multiple (Aircraft, Munitions, Radar,
Space Vehicles) Electromagnetic§Also: EMP, Simulatio & Modeling

Affiliations:
1 PLA Army Engineering University [ 1
Key Data:
 Established2006 1 PersonneltUnknowrf9 450
1 Total FundingUnknown 9 Official start of operation2007

** Formety known as thérdnance Engineering College [ ]
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1 Floor Space:Unknown

Lab Overview:

TheDefense S&T Key Laboratory of Electromagnetic Environment Efisdtsked with
improving weapons and equipment survivabilggd capabilities in difficult electromagnetic
environments It conducts simulation testing and assessmendf equipment in strong
electromagnetic fields, and is capablesimulating a wide variety of complex electromagnetic
environmentsThelab 6 s r es e ar ¢ h nbhnesudieldsancludegEMP hasdehing, o
aviation, radarandt he PRCO0s s*¥%ce progr am

Further Information:

1 There is some confusion about the relationship betweelathand thé&ationalS&T Key
Laboratory on Electromagnetic Environmental Effects and Elexgitical Engineering [

]. The two have in some cases beggtaken
asthe samdab, but the latter is prolidy a differentlab with a similar name based at the
PLA University of Science and Technology's former campus in Nanjing. There are
numerous instances of the two labs beistgtiseparatelyfor conferences, and the latter
alsohas a different director. PLAUST merged with this university in 2017, but so far it
appears that both labs continue to eségiaratelyinder this university, one in Shijiazhuang,
one in Nanjing.

Reseach Direction:

1. Electrostatic safety [ ]
2. Environmental simulation and testing of strong electromagnetic fields [

]

3. Environmental effects assessment of strong electromagnetic fields [

]

4. Strong electromagnetic field protection [ 14°3

Notable Applications:

1 Thislab designed an electrostatic discharge device for testing effects of electromagnetic
pulse radiation. This can be used to test the safe operation of both military and civilian
spacecraft. Furtheformer Director Liu Shanghe was involved in the design loé t
Shenzhou 5 and Shenzhou 7 manned spacecraft. Liu helped design the return capsule of
the Shenzhou 5 and the static safety work for the Shenzhou 5*f{&°7.
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f Thislab has conducted extensiserimenationon radiation effects on rad&®
1 Thislab hasconducted @search intahe effects of electrostatic discharge interference on
aircraftsatellite navigatiort®’

1 Thislab is involved in efforts to better protect equipment, infrastructure, and people from

lightning strikes. This includes thmvention of a mobile lightning protection and
monitoring vehicle which can be used for better and safevesdther military training>®

1 Liu Shanghe won a 1st Class National S&T Progress award for his work on ammunition

anti-static theoryleading to safemunitions storagé®
f Liu Shanghe has done research into protection of military equipment against®mPs.

Leadership and Key Personnel:

1 Director:Chen Yazhou | 1461
1 Deputy Directors: Pan Xiaodong [ 1462 Hu Xiaofeng [ 1463

Key Personnel

1 Liu Shanghe [ 464465 466

0 PLA Corps Leader Gradsenior civilian cadreCAE Academician and former
Director of this lab.

o0 Expert on electromagnetic compatibility and protecticonsidered a pioneer of
electrostatic safety engineering amdectromagnetic environment effects on

equipment
0 Also serves as Director of Militar€ivil Fusion Electromagnetic Environment
Effects Center [ ]

0 Once intentionally shocked himself with 71,000 vatismake a point abouhe
human b o dtyp fus/iveeexirenheivdltage

Notable Collaborations:
Domestic

1 Thislab is asociated with the MilitarCivil Fusion(MCF) Electromagnetic Environment

Effects Center [ ]. This Center is a joint effort of thisb,
Shijiazhuang TiedadJniversity [ ], and China Tonghao Research and
Design Academy Group | ]. The Center focuses on national

defense, rail transport, and Hebei regional development, ugi6f to advance
electromagnetic compatibility and electromagnetic pratadfi’ 48

1 In 2014 thidab cehosted a symposium on Electromagnetic Protection Bionics [
].469
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1 In 2019 this lab cehosted the Annual Academic Seminar on Electromagnetic
Environmental Effects and the Subject Expert Group Meeting on Electromagiedts F
and Electromagnetic Environmental Effects [2019

]. Aerospace, maime, electronics, military
industrial, national defense, and other experts were present. Topics included blockchain
technology, electromagnetic effecten electronic information equipment, and
electromagnetieffects on higkspeed raif.”°

1 Thislab prticipated in a "Space Static Electricity” [ ] conferenceHu Xiaofeng
of thislab spoke about static electricity effects and protection for space vefitcles

1 This lab coesponsored the 2021 National Complex Electromagnetic Environment
Technology and Applications Academic Conference [2021

]. Speakers came fromatlonal University of DefenseTechnology Naval
Engineering University, Beijing Institute of Applied Physics and Computational

Mathematics| [, Beijing Institute of Satellite
Environment Engineering [ ], and theCSSC China Ship
Research Design Center | ], as well as thidab. The conference

discussed topics with military applications, including intelligedactromagnetic frequency
operations technology, network electromagnetic space attack and defense teclamology,
complex electromagnetic environmehiaracteristicéaced by weapons and equipméfit.

International

1 This lab has cénhosted the annual ChifadS International Symposiums on Electrostatic
Protection and Standardization [ ]. The 4th (2015)

symposium was hosted along with CAST, th& Urade and Devepment Agencythe
American National Standards Institute, and th8. Blectrostatic Discharge Association.
Reps of the CASC 5ith RI (Beijing Dongfang Institute of Measurement and Testing [

]) and US. company IBM were also present. The symposi
discussed standardization and electrostatic discharge related to intelligent manufacturing,
internet of things,and smart hardwareThe 5th symposiumin 2016 also featured
representation from the SASTIND Explostvdeasurement Station [

]. The8th symposium in 2019 featured most of the same institutions on both
sides, as well as the CASC Institute of Standardization [ ] (708th
RI) and the CAST Space S&T Information Institute | ] (512th
RI), as well as otherg3474475
1 In 2019 thislab cehosted the 2019 Asian Electromagnetics Conference [2019
], which was attended by a large number of internatisalablars, including
U.S. scholarg!’®
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Lab Equipment:

No Information

Address

PLA Engineering University Shijiazhuang Camphis, 97 Heping WstRoad Xinhua District,
Shijiazhuang, Hebé?®rovince[ 97 147

Website

None Found

Known Aliases:

1 National Laboratory of Electromagnetic Environment Eff¢cts
]
0 This is the far more common name for thabk.
1 Defense S&T Key Laboratory @&lectromagnetic Protectidn
]
o Thisislisted as thiab's name inthi@ o f f ontine lssti of®STKLS, but is actually
a far less common name.
1 Key Laboratory of Electromagnetic Protectjon ]

1 NOT to be confused withthe Defense S&T Key Laboratory dElectromagnetic
Environmental Effects anBlectroOptical Engineering [

], which is a differentah.

17.Defense S&T Key Laboratory of Electromechanical Engineering and
Control

Official English Name: Science and Technology on Electromechanical Dynamic Control
Laboratory’®

Chinese Name:

Research Field:Multi-Domain(Aerospace, Ground) Munitions (Also: Non-ballistic Missiles)
T Munitions TechnologiesAlso: Simulation & Modeling

Affiliations:
1 Beijing Institute of TechnologyBIT) [ ]
1 China Ordnance Industries Group Corporation (Norinco) [ ]
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0 Xi'an Electromechanical Information Technology Institute [

]
A (aka. Norinco212th Research Institute [212 )

Key Data:
1 Established1992 9 Official start of operationst996
1 Total FundingUnknown 1 Floor Space:9,600 sgm

1 Personnelover 30 justBIT)47°480481

Lab Overview:

The Defense S&T Key Laboratory of Electromechanical Engineering and Castrol
focusedon R&D of various mechanical and electromechanical fugesboth fuse simulations
and dynamic analysis of environmental simulations and testsad been awarded for its
development of mortar fusé¥

Thelab has branches in Beijing, overseen by BeijingInstut e of Technol ogy
overseen by\orincad Xi'an Electromechanical Information Technology Instit{eték.a. Norinco
22th RI). 1 't s pri mary headTfhe &ran Elecsomdctanical mnforidatiadna n .
Technology Institute is focused on elechechanical system integration technology, +ieda
target characteristics research and testing technology, electromechapiozd, magnetic
acousti¢ and composite detection technakegy and dynamigropertiestesting technologyit is
the PRC's premier institute focused on weapon fuse technologhgoltonducts research into
electronic jamming and aAtmming technology, special energy, phykevad digital simulation
technology, and miniaturized higiverload telemetry technay. Its products include maritime,
meteorological, and port control radars, satellite and microwave communicdéueites and
various civilian applicationg? 484485486487

Further Information:

1 This lab is also frequently referred to as the State/Natiokaly Laboratory of
Electromechanical Dynamic Contiol ]. There is sufficient

evidence to believe this is the salak
o Bothlab names can be found being used interchangeably.
o Both are described as being founded in 1996 and beind3dir212th Rl labs
0 Chen Xiis associated with bolthbs?88 489490491

Research Direction:

1. Mechanical and electromechanical fuses [ l ]
2. Fuse system simulations [ ]
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3. Dynamicpropertiesanalysis of multiple types of environmental simulations and tests |
]492

Notable Applications:

f Unidentified mortar fuse®?

1 There is arelative dearth of information about end products produced tghbthisit given
the work of its parent #an Electromechanical Information Technology Institute, it is safe
to say it researches a wide range of fuses, including mechanical, electronic, laser, infrared,
magnetic, acoustic, etc. This includes fuses for everything from artillery and small

munitions to airto-air missiles. Fuse safety and security also seems to be an area of
interestl94 495496 497 498 499

Leadership and Key Personnel:

{ Director:Chen Xi[ ]°®

! Academic Committee DirectoMa Baohua [ 1502

f Deputy Directors: Tan Huimin [ 1°°% DangRuirong [ 1593
o Tan Huimin is also Director of the Beijing Branch

Notable Collaborations:

Domestic
1 This lab collaborates with the China Ordnance Society | ] and the Xi'an
Electremechanical Institute | ] to publish an academjournal, the
Journal of Detection & Control [ 1.504
1 Thislab may have worked with the CASC Information Associationrdénse and Fuse
Information Network [ ] as part of an academic

conference around 2010. The conference was focuseceoisipn strike systems geared
toward future information warfare, including precision target detection and identification

technology. It featured personnel from Shanghai Aerospaied® [ 802 ],
CASIC 2nd Academy Bth RI [ 25 ], CASIC 3rd Academy 3rd
Department [ ], 35thRI, [35 ], 310thRI [310 ], AVIC China
Air-to-Air-Missile Institute [ ], Norinco New Technology Promotion
Research Institute | ], Norinco 212st RI[ 212 ],
and Beijing Specidtlectromechanical Technology Institute [ ]

Topics induded fuse detection and control, signal processing and target identification, and
simulation and testingf®

China Aerospace Studies Institute
92



International

1 Thelabds par ent?2ldthiRishag atlegedly establistiexteresive contacts with
multiple countries, including the.B85%

Lab Equipment:

f Thelab has 140m RMB of fixed assets (including 110m RMB of equipment a¥¥ets)
T Thelabds facilities and equipment include:
o Full ballistic synthetic environmenaboratory

Domestic advanced gas gun group

Accelerometer calibration device up to 200,000g

Motion and dynamics analysis software such as ADAMGANSYS

Signal processing and microwave analysis software such as MENa@R

ANSOFT

0 Micro-mechanical testing equipmemcludinghigh-performance vector network
analyzers, spectrum analyzers, microwaves, millirnesare RF monitoring
equipment, and Xay inspection imaging systeri%

(0]
(0]
(0]
(0]

Address
No. 6 Jixiang Pad Xi'an, ShaanxProvince] 6 1°%°

Website

None Found

Known Aliases:

1 Key Laboratory oElectromechnical Dynamic Control [ ]
NationalKey Laboratory oElectromechnical Dynamic Control [

]

1 StateKey Laboratory oElectromechnical Dynami€ontrol [

]

1 State Key Laboratory of Mechatronics Engineering and Control |

]

1 National Key Laboratory of Mechatronic Engineering and Control [

]

1 National Key Laboratory of Electromechanical Engineering and Control

=
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1 National Laboratory for Mechatronic and Control
1 National Lab of Mechatronic Engineering and Control

18.Defense S&T Key Laboratoryof Electronic Information Control
Official English Name: Unknown
Chinese Name:

Research Field: Multi-domain (Aerospace, Ground, Maritimd) Electronic Warfare(Also:
Air/Missile Defense, Non-ballistic Missiles, Radar) i Multiple (Countermeasures,
Electromagnetics, IntelligenTechnologies, Millimeter Wave Technologies, Simulation &
Modeling, StealtlTechnologies)

Affiliations:
1 China Electronics Technology Group Corporation (CETC) [ ]
0 Southwest Institute of Electronic Equipment (SWIEE) [ ]
A (a.k.a. CETC 9thResearch Institute [29 D
Key Data:
1 Established1993 1 Official start of operationdJnknown
1 Total FundingUnknown 1 Floor Space:Unknown

1 PersonnelUnknowrr®

Lab Overview:

The Defense S&T Key Laboratoof Electronic Information Controtonducts research
into electronic warfar¢EW), with possible foci on EW systems simulation technology and new
concepts, theories, and technologies for EW.

This lab wasoriginally known as the Defense S&T Key Laborataoy Electronic
Countermeasurels ]. Around 2006, it changkits name to the

Defense S&T Key Laboratory of Information Comprehensive Coftrol
], and changed to its current name around 26422513

The labb s parent ICETCtSouthwesti lmstitute oEldrteonic Equipment
(SWIEE) (a.k.a. CETQ9th RI), specializesn electronic warfare researdmd isable to design,
develop and produce electronic information systeaquipment for land, sea, amnd space
platforms,as well asfor missiles.It may have worked closely with the formBLA GSD 4th
Department (4PLA)which has since been absorbed byRhASSF. Itis on theU.S. Commerce
Departmen€Entity List for export contraP4 51>
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Further Information:

1 Thelab has its own journal, Electronic InformatiBountermeasuréiechnology [
], previously known as Electroni@ountermeasuréechnology [
], founded in 1986 (which could suggest thatghexecessor to thiab had been founded
at that time).The journal studies new concepts, new theories and new technologies of

electronic warfare [ ] and information warfare [ ].516
1 Thelab also has or had another publication called International Electronic Warfare [
] (previously called ).517

Resarch Direction:

1. Electronic warfare system simulation technology [ ]

2. New concepts, theories, and technolo@@eslectronic warfare [ J J
]518

Other notable research areas:

=

Stealthandantistealthtechnology

Airborne Sensor Systesn

Detecton and warning for akto-air missiles

Aircraft countermeasures against missile

Pathplanning for aircraft penetration against enemy radar network
MIMO Radar

Multi-falsetargetgamming

Airborne location and positioning

Interferometry

Millimeter wave reconnaissance technolgy?°

= =4 =4 -4 -4 8 -8 -9 -9

Notable Applications:

1 Thelabds research has been put to the foll ow

o Simulation of radar signals of various systems in order to form complex battlefield
electromagnetic signals in the laboratory for assessment tests

o Electronic countermeasures, jamming, and-@mimingequipment

o Al signal recognition technology

o GPS and fhasd array jamming technologyand other jamming/interference
technologies

0 Integratedair defenseslectronic warfare systesn
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0 A PLAN C3I-EW syster®!

Leadership and Key Personnel:

{ Director:He Tao[ ]°?
Y Deputy Directors: Zhang Li[  ];GuJdie[ ]°%

Notable Collaborations:
Domestic

1 Asurvey of theda b 6 s r etweesaientfibdatabases revesagxtensive cooperation
with the PLAAF, PLAN, PLAA, PLASSF PLARF, and the Chengdu Military
Representative Offigemainly having to do with electronic warfare and teehnologies
described in the Researblirectionsection.

International

1 Inthe 1990s tan unspecified date, thiaballegedlycarried out workn cooperation with
Russiajncludinganalyzing the comhaffectiveness of electronic warfare equipment |

] and early warning aircraft jamming modeling and computer
simulation development [ 1.5%4

Lab Equipment:

No information

Address

None found, possibly emcated with 3th Rl at No. 496 Yingkang West Road, Jinniu District,
Chengdu, SichuaRrovince] 496 1°%

Website

None found

Known Aliases:

1 Key Laboratory oElectronic Information Contrdl ]
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Defense Key Lab of Electronic Information Control [ ]

GF S&T Key Lab of Electronic Information Control [ GF ]
State Key Lab of Electronic Information Control [ ]
National Key Lab of Electronic Information Control [ ]
Key Laboratory of Electroni€ountermeasurds ]

State Key Laboratory of Electronf€ountermeasurgs ]
Defense Key Lab of Electronic Countermeasures [ ]

Key Laboratory foinformation Comprehensive Control ]

National Information Control Laboratory/Lab (NICL)
State Key Laboratory of Information Comprehensive Control |

]

Key Laboratory of Electronic Information Comprehensive Control [

]

Electronic Information Comprehensive @l Laboratory

National ElectronicCountermeasurdsaboratory

National EW Laboratory (NEWL)

National Key Laboratory of Electronic Warfare

National Key Laboratory of Electronic Countermeasure

Science and Technology on Electronic Information Cortadloratory
Key Electronic Information Control Lab

= =4 4 4 4 -4 -5 -5 -5 -9

=a

= =4 4 -4 4 8 9

19.Defense S&T Key Laboratory of ElectronicMeasurementTechnology
Official English Name: Unknown

Chinese Name:

Research Field: Multi-domain (Aerospace, Ground, Maritimé&) Multiple (Ballistic Missiles,
Munitions, Radar, Space Vehicle§) Electromagnetics Also: Microwave Technologies,
Millimeter Wave Technologies, Sensi&fipbuilding, Terahertz Technologies

Affiliations:

1 China Electronics Technology Group Corporation (CETC) [ ]
o East China Electronic Measuring Instruments Research Institute [

]

A (a.k.a. CETC 4stResearch Institutptl D
1 North University of ChingNUC) [ ]
0 School of Instrument and Electronics | ]
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Key Data:

1 Established: Unknown i Official start of operation2002
1 Total Funding: Unknown 1 Floor Space: appx. 10,000 sgm
1 Personnel: 32 (Taiyuan Brané#)°?’ (both campuses combined)

Lab Overview:

The Defense S&T Key Laboratory of ElectronMeasuremeniTechnologyconducts
research into various types of testing technology, including dynamic, photoelectric, microwave,
millimeter wave, automatic, and electromagnetic information security testing tectesolue
lab6és r e beerautilizetin alwidesvariety of fieldghat require precision testirigr position,
attitude, temperature, pressure, speed, impactet@dion, damageand the electromagnetic
spectrumj ncl udi ng t,havwatioRRudifioss, raslar,andsaipbuildingprograms?®

The CETCEast China Electronic Measuring Instruments Research Insaka. the
CETCA41stRI), established in 1968Jaims to bé h e  RRy&pesializedesearch institute for
electronic measuring instrumentand conducts research intoicrowavémillimeter wave,
photoelectric communicatisn digital communicatiosy and generalpurpose measuring
instrumens and automatic test systertialso provides testg methods for the development and
production of military and civilian electronic componetits products have been used in satellites,
navigation, radarand China's Shenzhou manned space progmra015it was combineadvith
the CETC @thRI to form Chna Electronics Technology Instruments Co., Ltd (CETI) [

/ / ] (ak.a. Ceyear[ ).

Thela b 6 s ma i nlocatedim@ingdaowithsthe 41st RIwith asubordinatdoranch
in Taiyuan with NUC>29530

Further Information:

1 There seem tobe a division of labor betweenthe b 6 s t wo br addstRie s,
(Qingdao)branchin charge of microwave and millimeter wave testing, automatic testing
and electromagnetic information security testing technologiedthe NUC (Taiyuan)
branchin charge of dynamic testing technolod3oth are responsible for photoelectric
testing technology®!

1 From 20152018, the lab haseceivedan average annual sciéiat research funding of
nearly 100 million RMB.Since 2014 théab (or possibly just the Taiyuan brandigs
undertaken more than 300 higvel scientific research projects from the fornfrA
GAD, SASTIND, and the Ministry of Science and Technol&ty3:

1 The Taiyuan branch has disciplines apécialtiesn the fields of applied physics, sensors,
microelectronics, measurement and control, information processing, and autoniégon.
Taiyuan branch is mainly orienteditard the development needs of manned spaceflight,
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deep space exploratiofig s s a snac®wedagons, and other major national projects and
key weapons models forational defense®*

Research Direction:

1. Dynamic testing technology [ ]

Photoelectric testing technology [ ]

Microwave and millimeter wave testing technology [ ]
Automatic testing technology [ ]

Electromagnetic information security testing technology [

a ks b

]535

TheNUC (Taiyuar) branch has its owresearch direction:

1. Dynamic information acquisition and calibration technology in harsh environments [

]

2. Micro-nano sensing and teggitechnology [ ]
3. Transient physical field detection and reconstruction technology [

]

4. Photoelectric sensor and application technology | 136

Notable Applications:

1 Thelab és rhesprewadedcrore than 1,300 sets of test equipment and systems for
more than 30 key weapon models for the PLAA, PLANJPLAAF, including for space,
aviation, weaponsnd ships?®’

1 The lab hasprovidel key testing techniques for manned splkgiet and deepspace
exploration.Further, ;nce 2003, the lab has been involved in research on measurement
tasks related to the Long March 3 rocket. The research results from more than 200 sets of
measurement products developed for the rocket have been applied te wgpes of
rocket measurement systeri&>3°

Leadership and Key Personnel:

{1 Director:Nian Fushun [ 140

{ Deputy DirectorTaiyuanBranch DirectorXue Chenyang [ 1541542543
o NPC delegate
o Visiting scholar at Oxford in 2008, MIT in 2011

0 Has carried ouindustry-universityresearch cooperation with a number of defense
companies to promote militatp-civilian technical fusion
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0 X u e t@ans research has been appliedtie Long March rockets, manned
spaceflightorogram anddeep space exploratigmograms

Key Personnel:

f Jiang Wanshun [ 1544
o Has workedwith Director Nian orterahertzsystemsin October 2020was quoted
as saying Our millimeter wave and terahertz measurement system successfully
broke the foreign technology blockade.
f Liudun[ ]
o Previous deputy director
o Former UC Berkeley visiting scholar
o National Hundred, Thousanand Ten Thousand Taledandidate
o Former GAD inertial technology professional group expedSecretaryGeneral
of the Testing Technology Branch of the Chidi@nance Society
0 Research includedlano/MicroElectroMechanical systems (MEMS/NMEMS)
and dynamic testing technologies for weapons systems in harsh environments

Notable Collaborations:
Domestic

1 Thislab and thdefense S&T Keyab of Radar Signal Procésg at Xidian University
set up aNewSystemRadarResearch an@lestBase [ ]in the
QingdaoDevelopmen&Zone in 2005 to research new radar detection techiegjatesign
and manufacture arnndigenouslydeveloped new radar system, adeévelop new
informationized weapons and equipment. Thet#tle to no information available on the

base after its founding, and only one joint study between the two labs appears to have been

published*6 547
1 The Institute of Dynamic Measurement and Control antelligent Instruments [
] of the NUC School of Electrical and Control Engineering is

overseerby thislab and other NUC entities. It works in measurement and cdatrtile
aepspace, armaments, and shipbuildiedpls.>*8
1 Thelab and theMinistry of EducationKey Laboratory of Instrumentation Science and

Dynamic Measurement [ ] havecollaboratedn
various projectsince 2003includingjoint research on measurement tasks related to the
Long March 3 rocket [ 1.54°

International

None Found
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Lab Equipment:

No Information

Address

None found, possibly etmcated with the CETC 4t RI and NUC atNo. 98 Xiangjiang Rad
Qingdao Development Zone, Shandong Province 98 ] andNo. 3
Xueyuan Rad Taiyuan City, Shanxi Province [ 3 ], respectively
Website

https://web.archive.org/web/20190402225600/http://6y.nuc.edu.cn/xsyyj/pthjd/gfkjzdsys.htm

Known Aliases:

T

(possibly) Defense S&T Key Laboratory of Signal Detection [

]
(possibly) Key Laboratory of Signal Detection | ]
National Key Laboratory for Electronic Measurement Technofogy

]

StateKey Laboratory for Electronic Measurement Technolpgy

]

Key Laboratory for Electronic Measurement Technolpgy ]
Defense Key Laboratory for ElectiorMeasurement Technolody

]

China Electronics Technology Instruments Co., Ltd (CETI) Key Laboratory for Electronic
Measurement Technology [ ]

CETC 41stRI Key Laboratory for Electronic Measurement Technolpgy
]

North University of China Key Laboratory for Electronic Measurement Technology [

]

North University of China School of Instrument and Electronics Key Laboratory for
Electronic Measurement Technology |

]

North University of China School of Electronics and Computer Science & Technology Key
Laboratory for Electronic Measurement Technol¢gy

]
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20.Defense S&T Key Laboratory of Explosive Combustion

Official English Name: National Key Laboratory of Science and Technology on Combustion and
Explosiort™°

Chinese Name:

Research Field:Multi-domain(Aerospace, Ground) Munitions (Also: Non-ballistic Missiles,
Space Vehiclgsi Propulsion Also: Hypersonic Technologies, Impact & Damage, Munitions
Technologiep

Affiliations:
1 China Ordnance Industries Group Corporation (Norinco) [ ]
0 Xi'an Modern Chemistry Research Institute (MCRI) [ ]
A (a.k.a. Norinco 28th Research Institutf204 )
Key Data:
1 Established1994 9 Official start of operationgikely 1996
1 Total FundingUnknown 1 Floor Space:Unknown

1 PersonnelUnknowrr°!

Lab Overview:

The Defense S&T Key Laboratory of Explosi@@mbustionappears to be focused on
projectilepropellants for aarietyof munitions rangingfrom rocket and missile engines to smaller
munitions, explosive and energetic materiatsdstudying object shock and impact.

Thislab is subordinate to tidorinco Modern Chemistry Research Instit{ee.a.Norinco
204thRI). This Research Institutdaims to behe PRC's only institution dedicated to research of
explosives and destructive technologies [ ], with a focus on engetic materials,

functional materials, special chemical materials, organic chemistry, polymer materials, chemical
machinery, and gjineering mechanics. This research is applied to military explosives, propulsion,
metrology, and ammunition, as well as military and civilian catalytic reaction engineering
technology, new optelectronic materials technology, and fine chemical technoltsgy®
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Further Information:

9 Thislabis divided intofive subordinate research ladmsd one work station

1. Explosive Pyrolisis Lab ]: Researches pyrolisis and dynamics
of explosives, as well as the decompaosition course and patterns of explosives during
combustion.

2. (Ammunition) Propellart® Combustion Lak ]: Researches
propellant ignition, igniter train/flash hole/flash vent (?) ] research, ammo
propellant burn speed measurements, ammo propellant dynamic simulation, liquid
propellant aerosol conigtion, new types of propellant and liquid propellant igniter
trains, highpressure static or dynamic combustion laws and combustiocijpes,
and propellant design supply theory.

3. Solid (Engine/Rocket) Propellant Combustion Lab ]:
Researches solid propellant steady state combustion, unstable combustion
formulation principles, smoke plumgroperties (?) ] and generation

principles cambustion performance tuning, combustion catalyst principesl
unstable combustion formulation principlegdsearchetheories and technology for
solid propellants having to do with combustion performance. Its equignendes

a flame structure measurement system | ], smoke plume
environment box (?) [ ], and flame measurement system [ ].

4. Explosive Combustion Explosion Lab ]: Researches
principles and influencing factors of solid propellant [ ] and ammunition
propellant [ ] in engine and chamber combustion rotating explosive bursts (?)

[ ]. It also assesses the safety of new ammunition and engine/rocket propellants
[ and I
5. Modern Combustion Diagnostic Technology Lfab ]:

Researches laser spectroscopy applications for explosive combustion | ]

Measures temperature and components of transients in gunpowder combustion
flames by norinterference diagnostic laser spectroscopy. It provides accurate
gunpowder combustion temaéire measurement data.

6. Graphics Work Statiofp ]: provides graphic processing for numerical

simulationsand data for combustion characteristics.

Research Direction:

Thelab6s research direction is nevesedfremifsfiveci t 1l vy
subordinate labs:

“This Lab uses two dif,f erendt woThelfesrmef refers téigunpomder propellant inside ammunition, while
the latter refers teolid or liquid propellant for larger missiles or rockets.
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1. Explosive Pyrolisis

2. (Ammunition) Propellant Combustion

3. Solid (Engine/Rocket) Propellant Combustio
4. Explosive Combustion Explosion Lab

5. Modern Combustion Diagnostic Technol8tfy

Other Notable Research areas:

f Thermaldecomposition chemical reseatth

Notable Applications:

1 Thislabbés r eseagstola wideoranger afdocket; missile, and ammunition
propellants.

91 Director Zhao Fengqi has written extensively on solid rocket propellants for a wide range
of military uses, including for hypersonic missiles (specificaiiyn boronrich fuel) 356557

1 Thislab has conducted reseaiato solidstate hydrogen storage masdsifor military use
(potential uses include vehietaounted equipment, fuel cells, and solid propellaifs).

1 The 2020 launch of bong March5 rocket carrying the Tianwen 1 Mars probe utilized a
propellant designed by the 261 RI, and it is possible thikab was involved in the research
given its missior?®®

Leadership and Key Personnel:
{ Director:Zhao Fenggqi [ 1°6°
Key Personnel
1 Liu Zijia [ 1°61
0 Expertonenergetic materials and thermal decomposition chemical dynamics.
o Founding member dfb, pssibly retired, over 80 years old now

Notable Collaborations:
Domestic

1 There has beeriase cooperation for over two decades betweerabisind the Chemical
Engineering School at Northwestern Polytechnical Univer§ity.

1 In October 2021 thitab took part in a conference held by the Chinese Chemical Society
[ ] called theNational Seminar on Issues of Public Security in Chemistry [

]. Other participants included the CAEP 903
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Institute and the SASTIND Level 1 Chemical Defense Measurements Station [
], among others®®

International

1 Thela b 6 snt mditution, the 24th RI, allegedly sends personnel to theSlJJapan,
Germany, Switzerland, Canada, and Russia for further studies and exclfénges.

Lab Equipment:

1 The Explosive Pyrolisidab possesses equipment fronSUcompany TA, including a
high-pressure DSC (Differential Scanning Calorimesyytem thermogravimeter [

], and other instruments®
f Thislab possesses an advanced CARS sygiem.

Address

Possibly celocated with the 2&¢h Rl atJintaiFbad Yant a Di st r Provingel Xi 6 an,
]567

Website

Nonefound

Known Aliases:

None

21.Defense S&T Key Laboratoryof Fire Control Technology
Official English Name: Unknown
Chinese Name:

Research Field AerospaceAlso: Ground, Maritimg i Multiple (Aircraft, Ground Vehicles,
Helicopters, Surface Vessels, UAVS)Fire Control (Also: CountermeasuresSimulation &
Modeling, Target DetectidRecognition

Affiliations:

9 Aviation Industry Corporation of China (AVIC) [ ]
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o Luoyang Instituteof Electrooptical Equipment | ]

A (a.k.a. AVIC Optronics [ D
A (a.k.a.AVIC 613th Research Institut§613 D
Key Data:
1 Established1999 9 Official start of operation2006
1 Total FundingUnknown 1 Floor Space:Unknown

1 Personnelnknowrr®®

Lab Overview:

The Defense S&T Key Laboratorgf Fire Control Technologyonducts research into
various aspects dire control systems as well asdetection countermeasuresand targeting
displaysfor airborne, maritime, and growtrhsed platforms.

AVIC's Luoyang Institute of Electroptical Equipment(a.k.a. AVIC Optronics,a.k.a.the
AVIC 613th RI), was established in 1970 and is responsible for research of airborne fire control
systems. It produces sensors, IR, and visual spectrum cameras, including the Dragoneye optical
pods for attack helicopters and UAVSs, night vision goggles, displays, ang Skgirt head
mounted displag, It does not appear to be on &S. Commerce DepartmeBntity List.>%°°70

Further Information:

1 Thelab is composed of three subordinate units []: Fire Control Principles Research
[ ], Fire Control Systemintegrated Reseeh [ ], and
Target Sensor Simulation [ ].57

1 Thislab and its parent organization were originally subordinate to AVIC |, before AVIC |
and AVIC Il were reconsolidatedn 2008 AVIC | was primarily focused on largeombat
aircraft, including fighters and bombers.

Research Direction:

1. New principles of fire control [ ]

2. Key technologies of fire control systems [ ]

3. Closedloop simulations and integrated test technologies for fire control systems. |
]573
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Other Notable Research areas:

f Control and commarf

Photoelectric detection and countermeasures
Research intcargeting displays

Research into task distribution for UAV swarm atta¢ks’®

= =4 A

Notable Applications:

1 None found, but it is likely thikab has been involved in most modern combat aircraft fire

control systems, as well as other recentlbR3 products such as heachounted targeting
displays.

Leadership and Key Personnel:

{1 Director:Wang Jiangang | 1576
0 Also serves as Director of 6t8RI
1 Academic Committee Directo&u Songfen [ 1?7

o CAS and CAE Academician
o Prominent aircraft designer
1 Deputy Director:Chen Xiaodong [ 1578

Notable Collaborations:

Domestic

1 Thislab cehosted the "Model Wings: 3idhina UAV Conference and Exhibition” [

- ] in June 2020. Gtosts included universities
with strong military links like Beihang Nanjing University of Aeronautics and
Astronautics andNorthwestern Polytechnical Universjtgs well as th&€LA GSD 6@h
Institute [ 60 ] (althoughthe GSD didn't exist by 2020, so this may be outd&téd).

1 In 2010, thislab cehosted a conference with the Defense S&T Key Laboratory of
Integrated Technology for Avionics Systems |

].*¥" The conérence covered avionics systems, fire control systems for airborne
weapons, and integrated technotsgior avionics systent&?

1 In 2009, thidab cehosted the first annual Academic Conference on National Information
Integration [ ] with the PLAN Aviation College(now university)
[ ], Defense S&T Key Laboratory of C4ISR [C4ISR

XXXii

,as opposed to ACommahd and control o [
xodi Not listedinthdiof f i ci al o |i st of DSTKLSs
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1" and Hangzhou Dianzi University [ ]. Participants came
from National University of Defense Technolq@ySIC, and AVIC, among other placés.

International

None Found

Lab Equipment:

1 Lab equipment include
o Flight simulators
0 Opetoelectronic simulation axis rotary table(s)
o0 Multi-target frequency injection simulation equipmeanhd other simulation
facilities
9 Utilizes a variety of advanakeexperimerdl means, software models, and a large model
library to simulate and model fire control systems, optimize designs, develop fire control
system software, and simulate target sensors.
1 All lab equipment is connected by a fiberoptic network, atigwihem to be dynamically
combined depending on the experime&at

Address

None found, possibly etmcated with parent institution &o. 25 Kaixuan WstRoad Xigong
District, Luoyang, HenaRrovince] 25 ]°83

Website

None Found

Parent institution website http://m.avicoptronics.com/

Known Aliases:

1 National Key Laboratory of Fire Control Technology
1 National Defence Science and Technology Labig Control Technology
1 Key Laboratory of National Defense Science and Technology on Fire Control Technology

wv Another BBTKL not in the Aofficialo 1ist
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22.Defense S&T Key Laboratory of Helicopter Rotor Dynamics
Official English Name: Unknown

Chinese Name:

Research Field: Aerospacei Helicoptersi Aerodynamics(Also: GNC, Materials,Robotics,
Simulation &Modeling

Affiliations:

1 Nanjing University of Aeronautics and Astronaut{bBJAA) [ ]

0 Collegeof Aerospace EngineerirtdelicopterDepartment ]
1 Aviation Industry Corporation of China (AVIC) [ ]

0 Chinese Helicopter Research and Development Institute (CHRDI) [

]
A (a.k.a. AVIC 6@ndResearch Institute [602 D

Key Data:
1 Established1991 9 Official start of operationst995
1 Total FundingUnknown 1 Floor Space:Unknown

1 Personnel52°84585

Lab Overview:

The Defense S&T Key Laboratory of Helicopter Rotor Dynammsnducts basic
theoretical research int@rious aspects of helicopter design, includmegjcopterdynamics and
control rotorcraft configurationsgibration noisecontrol, actuator desigrandhelicoptethardware
andsoftware.

Thelab isjointly overseen by Nanjing University of Aeronautics and Astronautics (NUAA)
and A\ChiteéesHelicopter Research and Development Institute (CHRIM)a. AVIC
602nd RI). CHRDI, established in 1969st h e P R C 6 <enter rfor heli@aptgr model
devdopmentand isknown as thé'cradle of Chinese helicoptetslt has developed over 40
helicopter models, including the&, Z-9, Z-10, Z11, and Z19 military helicopters NUAA is a
major center for helicopter R&D the PRCwith six labs and thBRC's only dedicated academic
department for helicopter research. Over 80% of technical backbone and management personnel
in the helicopter field in China studied at NUABRhelab 6 s headquarters i s hot
CHRDI hosting a subordinate brarm3j 87588
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Further Information:

i Thelab has several subordinate research teams:

o Lu Yang seam isresponsible for research intotorcraft dynamics and control

[ ]. This includeshelicopter vibration noise

active and semtactive controltechnology, advanced materiddased helicopter
vibration noise control technology, actuator sensor selection technology, advanced
actuator design technology, new coneefair rotorcraft design, helicopter flight
safety warning technology measurement awdtrol software and hardware
system development®

Zhu Qinghué deam is responsible foresearch intooverall design of new
rotorcraft configurations| ]. This includes
comprehensive overall ratraft design technology, overall aerodynamarsd
control of new helicopter configuratisnnew concept rotor and mulibotic
vehicles, and airworthiness of light aircraiit.

Li Jianb@d s tiseeaponsible for researafto advanced helicopters and overall
analysis of new rotorcraftonfigurationg

]. Research areas include helicopter overall, aerodynamic, and flight

mechanics technologylesign technologyor unmanned helicopter systenpand
optimization of rotorcraft software€?

f Thelab has 205 graduastudents (48 PhD and 157 Mastet®)

Research Direction:

No official researcldirectionlist was foundbuttheknown research teams may be used as proxies

1. Rotorcraft dynamics and control | ]
2. Overall design of new rotoraft configurations [ ]
3. Advanced helicopters and overall analysis of new rotorcraft configurations |

]

Other Notable Research areas:

= =4

Helicopter vibration noise active/seiactive control technology

Advanced materialbased helicojtr vibration noise control technology

Actuator sensor selection technology

Advanced actuator design technology

New concept rotorcraft design

Helicopter flight safety warning technology measurement and control software and
hardware system development

Comprehensive overall rotoraft design technology

Overall aerodynamics and control of new helicopter configuration
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New concept rotor and multobotic vehicles

Airworthiness of light aircraft

Helicopter overall, aerodynamic, and flight mechamechnology
Unmanned helicopter system integrated design technology
Optimization of rotorcraft softwapé? 59459

= =4 -4 A -

Notable Applications:

1 Itis highly likely that thidab has had a hand in research and design of many if not all PRC
military helicopters of the past 25 years. Images imply thatdabigsvas associated with the
development of the -Z0 and 219 attack helicopters and the2B mediumlift utility
helicopter. According to another source, théb has provided research support to the latest
models of the 2B, Z-9, and Z10 military helicopter§®6 %7

1 One of the founders of thab, Wang Shicun, was involved in the development of tBe Z
Z-9, and Z11 military helicopters. The former two came before the creation ofahis
however:®

1 Another source strongly implies that NUAA was associated with the development of the
Z-10 and isvital to the development of helicopters for PLAA Aviati@imilarly, CHRDI
is responsible for design of the& Z-9, Z-10, Z11, and Z19 helicopters, as well as the
U8 unmanned helicopté?® 6%

1 Although outside of thisab's core mission, researche@dQijun also researches stealth
technology and has been involved in the design of the PRC's futuge@tationstealth
aircraft5!

Leadership and Key Personnel:

1 Director: Xia Pinqi [ 1602
1 Deputy Director: Zhao Qijun [
1 FounderWang Shicun [ 1604

o Considered a pioneer and major influence in PRC helicopter design.
o Diedin 2011

]603

KeyPersonnel

1 LuYang[ ]
0 Leads ateam focused on rotorcraft dynamics and cdr@elabove).
1 Zhu Qinghua [ ]
0 Leads ateam focused on overall design of rearcraft structureésee above).
1 LiJianbo [ ]
0 Leads a team focused on advanced helicopters and overall analysis of new
rotorcraft configurationgsee above).

China Aerospace Studies Institute
111



Notable Collaborations:

Domestic

T

This lab, along with the NUAA Micro Air Vehicle Researcler@er [
], is associated with the Nanjifigased private company Taoxun Aviation [ 1,

which designs small duabtor helicopter drones for both civilian and military use (mainly
for patrd, reconnaissance, and securft}p.
This lab established ‘@oint Laboratory of Rotorcraft and Control Technology” [

] with the private Chongging Tonghang Group [
]in 2016. It is focused on solving problems related to rotorcraft and is jointly developing
the CG111 single piston light helicopfer 1.696
This lab is closely associated with NUAA's Helicopter Research Academy [
], which works closely with PLAA AviatioR°’

International

1 Thislab is affiliated with the China chapter of the American Vertical Flight Sqcaety

claims tohaveestablished joint research centers, cooperative labs, and lecture visits with
multiple foreign universities and research institutiéffis.

This lab has hostedhe 2nd, 3rd, and 4th International Conferences on Rotorcraft
Fundamentals, as well as thienual AsiaAustralia Helicopter Conferenéé®

Thislab has signed agreements to create a Joint Research Center for Helicopter Technology
[ ] with Glasgow University in the K. and an International

Joint Research Center for Helicopter Configiamat] ]

with the University of Nottinghan in the UK .%1°

This lab hasallegedlysigned an agreement with tReissian Technological University

createa SineRussian Joint Laboratofy?

Lab Equipment:

1 Thelab's major equipment includes

0 Helicopter lowspeed wind tunnel
A Used to test helicopter aerodynamics aedotibed by one source e
fimost mysterious and most important place for helicopter research at
NUAA ;0 currently the busiegiiece ofequipment in the laboratary
A All-steel structure containing a power section, a pressure expansion section,
a stabilization section, as well as a closed second test section and an open
main test sectian
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A The open main test section measures X4mm and the closed second
test sectionmeasures 5.0nx 3.5m, which is equipped with a set of
honeycomb rectifiers and two layers ofitdesh damping mesh

A Powered by a 1000 KW DC speedntrolled motor, which drives a fan to
generate airflow, and the fan is composed of 8 blades of FRP material.

Rotor arm model rotor maneuvering flight test machine

A Used to simulate a variety of helicopter maneuvers as a way of testing rotor

aerodynamic characteristics in flight.
Helicopter model rotor test bench

A findispensablefacility for helicopter rotor wid tunnel tests

A Consists of a rotor hub, seomponent rotor balance, rotor shaft torque
balance, manipulating actuator, DC speed control motor, etc.

A The test stand can be tilted forward by 20°, the motor power is 55Kw, the
maximum speed is 2500r/m.

A Uses aspeed control devicBom German company SiemeriEhe speed
regulation accuracy is plus or minus 1lrpm, according to different test
requirementsusinganarticulated or notarticulated propeller hub, the rotor
table leaves a fuselage balance interfane can carry out combined
fuselage/rotor tests.

Rotorcraft flight dynamics and flight control ground simulation verification system

A Solves the problem of nonlinear retahe flight dynamics and flight control
mathematical modeling of rotorcraft fudl/stem coupling, and develops
high immersion scenery system and simulated cockpit system.

A Has high confidencerealistic view, and camonductflight simulatiors
undervariousconditionssuch aslay, night, wind, frost, rain, snow, etc.

A Provides an excellent platform for advanced flight control evaluation and
verification of rotorcraft.

Helicopter vibration and noise active control system
Maneuvering demonstration helicopter

Rotor model testystem

Dynamic rotor test bench (six degrees of freedom)
Vertical watettunnel

Fatigue test system

Tiltable rotor test bench

High-speed ceaxial rotor test system

Wing/body cestability test bench

Electronically controlled rotor model test bench
High-speed culvert vector thrust test bench
Pressure and velocimetry instrumeig13 614615
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Address

Building A5, NUAA Minggugong Campud)o. 29 Yudao Street, Qinzhun District, Nanjing,
JiangsuwProvince[ 29 A5 1616

Website
https://aero.nuaa.edu.cn/2017/0224/c9601a78296/page.htm

Known Aliases:

1 National Key Laboratory of Rotorcraft Aerodynamics |

]

=

National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics
Science and Technology on Rotorcraft Aeromechanics Laboratory

=

23.Defense S&T Key Laboratory of Helicopter Transmission Technology
Official English Name: Unknown

Chinese Name:

Research Field:Aerospacé Helicoptersi Vehicle Parts & Technolgg

Affiliations:
1 Nanjing University of Aeronautics and AstronautiBBJAA) [ ]
o Collegeof Mechanical & Electrical Engineering [ ]
1 Aero Engine Corporation of China (AECC) [ ]
o Hunan Aviation Powerplant Research Institute [ ]
A (ak.a. 608th Research Institut§s08 D
Key Data:
1 EstablishedtUnknown 9 Official start of operation2018
1 Total FundingUnknown 1 Floor Space:Unknown

 Personnelunknowrf’
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Lab Overview:

The Defense S&T Key Laboratory of Helicopter Transmission Technolomyducts
research into helicopter transmissionbjchare&k ey component of the PRC¢
a new generatioof helicopters withhigh powerto-weight ratio,high speedreduction ratio, high
suvivability, high reliability, and easy maintenanddislabis the newest Defense S&T Key Lab
on the list having been ratifiedypSASTIND and the CMC Equipment Development Department
in April 2018518

The lab is jointly managed by the Nanjingniversity of Aeronautics and Astronautics
(NUAA) andA E C CHusan Aviation Powerplant Research Instit{ztd.a.the AECC 6@BthRlI).
NUAA is a major center for helicopter R&ith six labsrelated to helicopterand the PRC's
only dedicated academic department for helicopter research. Over 80% of technical backbone and
management personnel in the helicopter field in China studied at NUAAAECC 6@th R,
founded in 1968is the PRC's primary institute for reseh into helicopter engines and
transmission§!® 620621622

Further Information:

1 Thelab has subordinate labs for High Power Density Gearing [ 1,
Friction and Lubrication [ ], Intelligent Manufacturing [ ], Precision
Machining [ ], andAdditive Manufacturing [ ].623

Research Direction:

1. High power density gear transmission technology [ ]
2. Friction and lubrication technology [ ]

3. New transmission configurations and new matseriat gear transmissia
]624

Notable Applications:

1 Thislab is probably still too new to have seen its research appliedry projects, but its
official introduction made clear that it is dedicated to helping create a new generation of
advanced helicopters. &thuslikely that thislab will have a hand in any future (post 2018)
PRC military helicopter projects.

Leadership and Key Personnel:

1 Director:Zhu Rupeng [ 1625
1 Academic Committee DirectoXin Zeyong [ 1626
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f Deputy Directors: Zhu Di[  ]; Nie Meijun [ 1827
o CAS Academician.

Notable Collaborations:
Domestic

None Found
International

None Found

Lab Equipment:

No Information

Address

The likeliest address i Building A6, NUAA Minggugong Campud\o. 29 Yudao Street,
QinzhunDistrict, Nanjing, Jiangs@rovince[ 29 628629

Website

http://cmee.nuaa.edu.cn/2019/1220/c11625a190575/page.htm

Known Aliases:

1 NationalKey Laboratory of Science and Technology on Helicopter Transmission [

]

24.Defense S&T Key Laboratoryof High-Energy Beam Processing
Technology

Official English Name: Laboratory for High Energy Density Beam Processing Technbitgy

Chinese Name:

Research Field: Aerospacei Aircraft (Also: Space Vehiclgsi Manufacturing(Also: Laser
TechnologiesMaterials, Plasma Technologies, Propulsion
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Affiliations:

1 Aviation Industry Corporation of China (AVIC) [ ]
0 Manufacturing Technology Institu{®TI) [ ]
A (ak.a. AVIC Manufacturing Institute [ ])

Key Data:

1 Established1993 i Official start of operationst996
1 Total FundingUnknown 1 Floor Space:Unknown
1 Personnelnknowrf3?

Lab Overview:

The Defense S&T Key Laboratoryf High-Energy Beam Processingechnology
conducts research into advanaednufacturingtechniques for newnaterialsused in aircraft,
aerospace, electronics, armaments, and défense products. includes newtechnologies for
processingwelding hole making, cutting, coating, and surfacedification®32

Thelab 6 s p ar e n tBeijing Aeronautical Maafacturing Treehnology Research
Institute (BAMTRI) [ ] (a.k.a. theAVIC 625th RI), was reconstituted
into the AVIC Manufacturing Technology Institute (MTif) 2016. MTIspecializesn advanced
manufacturing foaviation and national defenseith a focus oraviation materials, manufacturing
procesgechnologes andspecialzedequipmentor the PRGCs new aircraft, aerengines, missiles,
and other aviation equipment. MTI also provides advanced manufacturing technology for
aerospace, electrard, armaments, shipping, and other national defense induktisesn theU.S.
Commerce Departmef@ntity List for export controf33634

Further Information:

1 As of 2019, thdab has undertaken a total of 135 topiested tonational and national
defensamissiong J .63

Research Direction:

1. High-energy beam processability and process optimization technfiogew materials
and difficultto-process materials [

]

2. New processingnethods and key process equipment for laser beams, electron beams, and
plasma beams with new structures [ 1 1

]

China Aerospace Studies Institute
117



3. Improving highenergy beam source performangeocessing contrpland quality
monitoring technology [ 1636

Other Notable Research areas:

1 High-energy beam current processing technplog
High-energy beam welding technology
High-energy beam surface engineering technology
High-energy beam rapid manufacturing technofggy

= =4 A

Notable Applications:

1 Thelab has developed special equipment for f@ghrgy beam processinghich have

been widely used in aviation, aerospace, electronics, armaments and other defense and civil

industries This includes equipment fdiaser welding and cuttindaser hole making,
(vacuum) electron beam welding, thermal spraying, ion implantation, abrasive flow
processing/abrasive flow machine tools, and powder fe&eérS

1 This lab developed high-temperature wearable coating Bor aereengineturbine outer
ring, akey componentor aereengine gas circuit sealifftj

1 The lab developed #&aser/electron beam precision additive formifty aerospace
equipmenf*!

1 This lab has maderéakthroughs in airaft and rocket enginkaserselective and electron
beamselective melting and forimg of complex structure%'?

Leadership and Key Personnel:

{1 Director:Li Zhigiang [ 1843
0 Also President of AVIC MTI
 Deputy Director:Gong Shuili [ 1644

KeyPersonnel:

f GuanQiao[ 1%
o CAE Academician

Notable Collaborations:
Domestic

1 Per a search @vo scientific databasedjislab has collaborated on materials research with
numerousPLAAF institutions, including the PLAAF Beijing MilitaryRepresentative
Office (on alloys and welding technology for gas turbines and-@egines)the PLAAF
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Equipment Departmendir ForceAviation University, and the PLAAF Shenyang Aircraft
Corporation Military Representative Office

1 Thislab has collaboratedith numerous defense industpgartners, including X'an Aero
Engine Group, Chengdu Aircraft Industry Co., Shenyang Liming Eagine Co.Harbin
Dong an Engine CpShaanxi Aircraft Industry Group Corporation], Guizhou Liyang

Machinery Factory, CAS@st Academy (&.a. CALT), CASIC 3rd Academy Dongfang
Steam Turbine CoandNorinco52ndResearch Institutiaff®

International

9 Thislab has hosted most or all iterations of the International Conference on Power Beam
Processing Technologies (ICPBPT) [ ] with The

Welding Institute (TWI) of the U.K., with various international participaintsn the
University of Nebraska Lincoln in the U.S.,Royal Academy of Engineering and
Manchester Universityn the U.K., Toshiba Corporation in Japanndi othes from
Germany, Korea, and Ukraif&/

Lab Equipment:

1 The la® bigh-energy beam processing equipmiactudes™*
o Laser processing technology for laser drilling, laser welding, and laser cutting,
including CNC laser machines
o Electron beanprocessing technology for electron beam brazing, electron beam
welding, electron beam swdculpting, electron beam freeform fabrication, and
electron beam melting, including electron beam welders
o Electron guns
0 Electron beam processing povempply
o Plasma processing technolggycluding spray systems and power feeders, air
spray pump shell, plasma spray ingot plate, and plasma spray high speed robots
o Microwave plasma omsdirectional ion implantation and deposition equipnfét.
1 Other equipmetfiprocesses include
o Laser direct deposition for damage repair of integral impellers
Electron beam fusion deposition of titanium alloy structural parts
lon coating equipment
Laser shock peenirgguipment
Dual beam laser weldingguipment
Additive manuécturing part&*® 60

O O O oo

** Eurther technical details and photos of much of this equipment is avaifadnterequest.
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Address

No. 1 Chaoyang Road, Chaoyang District, Beijing [ 1 1%

Website

https://web.archive.org/web/20210121070642/https://www.avicmti.avic.com/gxwm/xfbs/cdsys/i
ndex.shtml

Known Aliases:

1 National Key Laboratory foHigh-Energy Beam Processifigechnology [

1
1 Key Laboratory foHigh-Energy Beam Processifdgchnology [

]
1 Laboratory for High Energy Density Beam Processing Technology |

]

i State Key laboratory oHigh-Energy Beam Processifigchnology
1 Science and Technology on Power Beam Processes Laboratory

25.Defense S&T Key Laboratory of High-Power Microwave Technology
Official English Name: Unknown

Chinese Name:

Research Field: Multi-domain (Aerospace, Ground, Maritime) Electronic Warfarei
Electromagnetie

Affiliations:
1 China Academy of Engineering Physi€&AEP) | ]
o Institute of Applied Electronics [ ]
Key Data:
1 EstablishedUnknown 1 Official start of operationdJnknown
1 Total FundingUnknown 1 Floor Space:Unknown

1 Personnelnknown

China Aerospace Studies Institute
120


https://web.archive.org/web/20210121070642/https:/www.avicmti.avic.com/gxwm/xfbs/cdsys/index.shtml
https://web.archive.org/web/20210121070642/https:/www.avicmti.avic.com/gxwm/xfbs/cdsys/index.shtml

Lab Overview:

The Defense S&TKey Laboratory of HigHPower Microwave Technologgonducts

research intohigh-power microwave systems, includingiicrowave emissions, reception,
transmissionandcontrol,toward the development bbthEMP weaponry and shieldinfg?

Thela b 6 s ipstitutienn theInstitute of Applied Electroni¢sis under the Chinese

Academy of Engineering Physics (CAEP), whi
nuclear weapons developmerfthe Institute of Applied Electroniceonducts research into

technobgies and equipment related to lasers, microwaves, complex electromagnetic environments,
free electronic laserserahertzspectrum technologynd radiation imagingp?

Further Information:

T

The Northwest Institute of Nuclear Technold@NT) [ ] also hosts a
NationalKey Laboratory of HighiPower Microwave Technology [

ch

]. Despite having the same name, there is no evidence the two labs are

connectedNINT is likely also submlinate toPLASSF Base 21 (Unit 63650) in Malan,
Xinjiang, meaning this second lab is subordinate tdPlh&SSF5%46°

Research Direction:

w

»

. High-power microwave source technology [ ]
. High-power microwave emissioand reception technology [

]

High-power microwave transmissi@ndcontrol technology [

]

High-power microwave protection technology [ ]

Notable Applications:

T

Thislab (orpossiblyits NINT counterpart of the same name) is allegedly developing a new
conventional EMP munition | ] which destroys local electronic signals,
eliminating all enemy combat capabilities which rely on these signalssjtesifically
advertised for its ability to knock out a.®J) carrier battle group. This research was
corducted in collaboration with Hunan Vanguard Group | ], which is
designing munitions for the20. This new EMP munitiomay be employed by the2D #5°
Thislab (orpossiblyits NINT counterpart of the same name) is also allegedly involved in
the devabpment of the WBL groundbased microwave weapoilhis weapon can
reportedly be used against both humans (causing immense buteti@h pain) or
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electronics at ranges of up to 1 km. It can be used for riot control, or at sea to enforce
maritime claims irnthe South and East China Seas. As with its airborne EMP munitions,
thelab is collaborating with Hunan Yunjian Grot.

Leadership and Key Personnel:
1 Director:Unknown
Key Personnel

1 One source lists eiglhab personnel on a research team. TheyXar&Zhou [ ], Meng
Fanbao [ ],Jdin Xiao [ ], Ma Hongge [ ], Deng Jianjun [ ], Chang
Anbi [ ], Xie Weiping [ ], Hu Jinguang [ 16°8

Notable Collaborations:
Domestic

1 Collaboration with Hunaryunjian Group [ ] on a new conventional EMP
weapon which would be employed by th2Q] as well as on the WB groundbased
microwave weapofsee above).

1 Likely military sources of collaboration include the Institute of HRwer Microwave
Technology| ] at the National University of Defense Technology,

the Key Laboratory of Higiifower Microwave Technology at the Northwest Institute of
Nuclear Tehnology, which is subordinate tBLASSF Base 21, and thBLASSF
Information Engineering Universif>®

1 In 2017, thisab cehosted the 5th National Pulsed Power Conference [

]. Among the attendees wererpennel fromthe NationalUniversity ofDefense
Technology?®°

International

f None found

Lab Equipment:

 Unknown
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Address

No. 64 Mianshan ®ad Youxian District, Mianyang, Sichudfrovince|
64 ]661

Website

None Found

Known Aliases:

1 Key Laboratory of HighPower Microwave Technology [ ]
1 Science and Technology on High Power Microwave Laboratory

26.Defense S&T Key Laboratory of High-Power Microwave Vacuum
Electronic ComponentTechnology

Official English Name: Unknown

Chinese Name:

Research Field: Aerospacei Radari Electromagnetics(Also: Microwave Technologies,
Millimeter Wave Technologies, Terahertz Technolggies

Affiliations:
1 University of Electronic Science and Technology of CHWBSTC)[ ]
0 School of Physical Electronics | o
1 China Electronics Technology Group Corporation (CETC) [ ]
0 12thResearch Institute P11 ]
Key Data:
1 Established1992 9 Official start of operationst998
1 Total FundingUnknown 1 Floor Space4,320 sqm (UESTC only)

f Personnel27 (UESTC onlyj®2662

Lab Overview:

The Defense S&T Key Laboratory of HigRower Microwave Electronic Vacuum
Component Technologyas established with the goal of acceleratRgD of high-power

xoi May now be known as the School of Phystse "School of Physics," UESTC, 1 January 288ps://en.uestc.edu.cn/info/1015/1403.htm
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microwave millimeter wave, anélectronic vacuum devices requirfed the creation oAdvanced
electronic equipmeir?®*

Beginning in the 1990s, there was a growing realization that semiconductors, which had
replaced vacuum tube technology beginning in the 1960s, were not always able to meet the
growing demands placed on highecision rades. Researchers thus began lookingigh-power
microwave electronic vacuum technolofgy future military radas, electronic warfare, directed
energy weapons, and space communicafiths.

Thelab was expanded and upgradedsiblyto its current statuas a Defense S&T Key
Lab) in 2005. It has branches in Beijinmler the 12tRI, responsible for manufacturing and tube
production) and ChengduUfider UESTC,responsible for basic theoretical research, key
technology breakthroughs, and personnel trainifigle Beijing branch serves as thaain
headquarter&® 667

UESTC is thaop university in Chindor specialized research into these technologies, and
claims to behe only university in China capable of conductimgh level research armbmputer
simulatons on highpower microwave and millimetavave devicewia both cold and thermal
testing. The CETC 2th RI was established in 1957 and is focused on microwave electronic
vacuum devices for both military and civilian produ€$§©6°670

Further Information:

1 Thelabreceived an initial investment of 2m RMB in research fuitdsas expanded and
improved in 2004 and 2008, and its mission expanded into the research -phigh
microwave devices, micreacuum electronics, microwawand millimeter wave sources,
new cathodes and their applications in microwave tubes, and research of new materials and
processes in the application of microwave tut5é8’?

1 Duringthe 11th Five Year Plan(20062010) thislab was tasked withuilding new high
power micravave, millimeter wave, and short millimeter wave research platforms,
terahertz wave spectral analysis systems and signal detection platforms, exploring theories
for new electromagnetic materials and new radiation mechanisms based on new millimeter
wave cyclotron device and designing methods to lay a foundation for the application of
newtechnologiesn the terahertz spectrum frequenéy.

Research Direction:

1. Theories and technology for highower microwavendmillimeter wave devices [

]

2. Theories, technologies, and devices for miaguum electronics [

]
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3. High-power microwavendmillimeter wave sources |

]

4. High-emisson density and londjfe cathodes, field emission array cathodes, and other new
cathodes and their applications [

]

5. Applications for new microwave tube materials and processes [
]674

Other Notable Research areas

=

Space traveling wave tuband cesium beam tube
Millimeter wave traveling wave tubes (Keand and \Aband)
Terahertz vacuum radiation sources

Microfabrication technology (DRIE and LIGA)

Vacuum micro and nanoelectronics

High-power cyclotron devices

Microwave tube CAD

High current density cathode

Microwave power modue

CVD diamond

High-power devices and micro processing technology of electronic vacuum dé&fiées

=4 =4 -4 A8 -8 -4 -9 -5 _°5 -9

Notable Applications:

1 Thislab, and in particular Liu Shenggang and his team, matieatadvances toward
producing superior millimetewvave radars, particularly in the development of the PRC's
first domesticallyproduced cyclotron, which is critical for millimeter wave radar. Liu
Shenggang's team also developed the world's firstihadl cyclotron, which allows high
power millimeterwave radar and electronic jamming systems to work simultaneously in
multiple millimeterwave bands. Millimeter wave technology is a key tech for rendering
stealth aircraft visiblgo radar Millimeter wave @vices can also be used for secure
communications and lareggeale wireless data transmission. The2Fyantistealth radar
utilizes this technolog$’’ 678679

1 The lab has also been involved in the development of terahertz radar, another key
technology for defeating stealth that the PRC has been developing. The PLianabertz
technologies as a critical component of electronic waPfaii8? 682683

1 In recent years,he lab has developed the first-Mdnd pulsed and continuous wave
traveling wave tubes in China, the first-dand space traveling wave tube in Chitie
first millimeter wave space traveling wave tube with a wiolee efficiency over 50% in
Ching the first Kaband cyclotron traveling wave tube in Chirend the first 220GHz
cyclotron tube in Chin&*
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Leadership and Key Personnel:

{ Director:Yan Tiechang [ 168°
f Deputy Directors: Cai Jun[  ]; Gong Yubin [ 1686
o CaiJun also serves as Director ofthdbo 6s Bei ji ng Branch
o Gong Yubin also serves as Director oftheb 6 s Chen.gdu Br anch

KeyPersonnel:

{1 Liu Shenggang [ ]687 688 689

0 Academician and major influence ihis lab's founding and workknown as the
"Father ofVacuum Electronics in Chirda

o Developed PRC's first domesticallyoduced cyclotron, which was a critical
component in the development of millimeter wave radars

o FoundedheHigh Energy Electronics Research Institute [ ].

Notable Collaborations:

Domestic

1 Thislabkd sannual academiconferencan December 2016 featured representatives from
the CETC 2thand #thRIs (the #th RIbeing a majoinstitutefor military radar research),

the Nanjing 772 Factory [ 772 ], the CASInstituteof Electronicq 1,
and the Chengdu 776 Factory [ 776 ].5%
1 Thislab may be associated with t8&TC 12th RI's Vacuum Company [ ], also
known as the Beijing Vacuum Electronic Technology Co. [ 1.991
692 693
International
None Found

Lab Equipment:

f Thislab ha22.4m RMB of fixed assets and 18.2m RMB of equipni&ht.
1 The 22th RI is equipped with a domesticalbroduced 180G Power Amplifier
RS103,200V/m Test [280G -RS103,200V/m ]. It has a series of

microwave poweamplifiers in different frequency bands, covering frequencies from 1 to
100GHz, with continuous ave output power from tens to hundreds of wattd pulse
output power from hundreds of watts to tens of kilowatts, forming a sedies
microwave power amipler product used in various experiments, tests, industrial
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chemicals, scientific research, communicatjcarsd other fields. These include T
50/100/150C01A (18 to 26.5GHz 50/100/150W) and-R#&40/100/150C01A (26.5 to
40GHz 40/100/150W). It is also egpped with at least 10 pulse amplifiers: 1. -TA
800PO01A (48GHz 800W); 2. TACKuU-2kP0O1A (618GHz 2000W); 3. TAX-8KPO1A (8
10GHz 8000W); 4. TAX-4k/6kP0O1A (811GHz 4000/6000W); 5. TAu-700P01A (14
17GHz 700W); 6. TAKa-600/800/1kP01A; 7. (26-80GHz(1G)600/800/1000W); 8. TA
W-150P01A (80100GHz 4G 150W); 9. TACKu200/X1kCPO1A; 10. (6 to 18GHz

200W and X 1GHz 1000W). These are manufactured by Beijing Jiazhao Huaming
Electronic Technology Co. [ .69

Address

Possibly cdocated with UESTC alNo. 4 Section 2 Jiansheokh Road Chengdu, Sichuan
Province] ] and the 2th Rl in Zhongguancun, Haidian District,
Beijing [ ]

Website

None Found

Known Aliases:

1 Key Laboratory of HighPower Vacuunielectronic Technology
]

1 National Key Laboratory of Microwave Vacuum Electronic Technology [

]
1 Vacuum Electronics National Laboratory
National Key Laboratory of HiglPower Vacuum Electronics
1 National Laboratory of Vacuum Ei&onics

=a

27.Defense S&T Key Laboratory of High-Power Semiconductor Lasers
Official English Name: Unknown

Chinese Name:

Research Field: Multi-Domain (Aerospace, Ground) SemiconductorgAlso: Munitiors) T
Semiconductors/lso: GNC,Materials, Laser Technologies, Optoelectrohics
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Affiliations:

1 Changchun University of Science and Technology (CUST) [ ]
0 School of OpteElectronic Engineering [ ]

Key Data:

1 Established1994 9 Official start of operationst997
1 Total FundingUnknown 1 Floor Space:>=5,900 sgm
 Personnel36°9¢ %97

Lab Overview:

The Defense S&T Key Laboratory of Highower Semiconductor Lasernducts
research into higipower semiconductor laser physigxluding for newsemiconductor anidser
materialsand deviceslts research has been applied to a variety of areas, inclagliitance
systems andmart munitions

Further Information:

1 Thelab has subordinate research officesSemiconductoMaterials [

], Opto-Electronics | ], and (pto-Electronic Technology
Applicatiors [ ], as well as &emiconductorProcessResearch
Platform [ ].6%8

1 Thelabs academic committee | ] has members from a variety of other state,

defense, and industry research institutes, including the fd?RGSD 54thRI (now part
of the PLASSF) [ 54 ], the CAS Institute of Semiconductors [

], the CAS Suzhou Instite of NaneTech and Nandionics (SINANO) [
], Norincos 2®thRI | 209 ], CETCs 11thRI [ 11 ], and CASGs
China Academy of Aerospace Electronics Technology [ 1.6%°

Research Direction:

1. High-power semiconductor laser active materiald physical properties [

]

2. High power semiconductor laser devices and their model optimization design [

]

3. High power semiconductor laser device process and evaluation re¢thod

]
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4. High power semiconductor laser outpubpertiesand testing [
]700

Other Notable Research Areas:

f Epitaxial growth theory and technology of gallium antimonide (GaSb) maté&tials

Notable Applications:

1 The beanriding guidance semiconductor &agransmitter [ ]
developed by tis lab was successfully used in the PsAactive main battle tank weapon
system’%2

1 A laser sensor component | ] developedby thislab has been used in a
certain model of PLAAF terminal sensitive submumit{@ppears to be a type of smart
munition) [ ] and will be utilized by multiple weapons
platforms?®3

1 Interms of semiconductor laser reseathb)ab h& developedemiconductor laser single

tubes [ ] with output power of over 10 watts, aritber coupling
modules ] greater than 100 wattls high-frequency modulation [
], pulse output [ ] and other semiconductor laser components [

] areat the leading levebr China’%

Leadership and Key Personnel:

{ Director:Ma Xiaohui [ 179°

f Academic Committee Directowang Lijun [ 1796

f Deputy Directors: Wei Zhipeng [ ]; Zou Yonggang [ 1707708
0 Zou Yonggang was a visiting scholar at UCInA20132014

Notable Collaborations:
Domestic

1 Thelab has published several articles with BFieA GAD Armored Forces Changchun
Region Military Representative Office [ ].79

International

1 In 2015, the labco-hosted along with several other institutions includindpe Harbin
Institute of Technologgndthe North China Research Institute of Elegdptics (NCRIEO)
[ ] (a.k.a.the CETC 1th RI), an
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International Conference on opétectronics and Microelectronigs
] at CUST. The conferenckad over 200 participants from multiple countries and
regions and was supported by the NSEE Chinese Society for Optical Engineering [
], and the US.-based Institute of Electrical and Electronics Engisee
(IEEE) Electron Devices Socie$y(EDS) Harbin branch|[ IEEE-EDS ].710

1 Thelab ds wnerbdians dolaborations with domestic and foreign schools as well as
international meetings without providing further detétfs.

Lab Equipment:

! Thelab hasa total of 120 million RMB worth of equipment andsets 1.7+2

1 Thelabds equi pment i ncludes:
o MBE (molecularbeam epitaxy), MOCVD (metal organic chemical vapor
deposition) and other advanced semiconductor material epitaxial growth equipment

[ ]

0 SEM (scanning electron microscgpe

o XRD (X-ray diffraction?), PL (photoluminescence) and other complete material
analysis and testing methods [ ]

o Electron beam evaporation, magnetron sputtering, chip cleavage, placement, laser
welding, mrallel sealing welding, comprehensive testimgd other process

equipment [ J J J J ] ]
]713

1 Thelabhas a scientific research and office floor space of 3,800 square meters, a clean
(bench) lab [ ] floorspace of 1,500 squareeters, and a production &

development platform [ ] with 600 square meters of floorspace, with 200 of
which being clean (bench) lab [ ] floorspace’

Address

A209, Science and Technology Building, No. 7186 Weixing Road, ChangditinriProvincd
7186 A209]"1°

Website
https://web.archive.org/web/20190913190700/http://hpld.cust.edu.cn/
https://web.archive.org/web/20210328205429/http://hpld.cust.edu.cn/index.htm
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Known Aliases:

1 State Key Laboratory of HigRower Semiconductor Les of Changchun University of
Science and Technology

1 State Key Laboratory on HigRower Semiconductor Lasdrs

]

1 National Key Laboratory on High Power Semiconductor Laser

]

1 Key Laboratory on High Pow&emiconductor Laser [ ]
1 Defense Key Laboratory on High Power Semiconductor Laser |

]

28.Defense S&T Key Laboratory ofHydroacoustic Technology

Official English Name: National Key Laboratory of Uterwater Acoustic Science and
Tedhnology'*®

Chinese Name:

Research Field: Maritime 7 Underwater Vehiclesi Acoustics (Also: Communications
Technologies, Positioningensing, Simulation & Modeling, Target Detection/Recognition

Affiliations:
1 Harbin EngineerindJniversity (HEU) [ ]
o Collegeof Underwater Acoustic Engineering [ ]
Key Data:
1 Established: 1993 9 Official start of operationst997
1 Total Funding: Unknown 1 Floor Space: Unknown

1 Personnel: 797718

Lab Overview:

The DefenseS&T Key Laboratory ofHydroacousticAcoustic Technologyconducts
research ora variety oftopicsrelated to underwater acoustics, including underwater acoustic
physics, communications, target detection and positioning, noise control and stealth, and
transducer technology.
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Further Information:

1 Thislab is currently (as of an unknown date, likely after 2017) responsible for 202 projects
with total funding of 222.64M RMB. Between 2017 it undertookover 400 projects
worth over 470m RMB. In recent years it has produced 428 PhD and 1265 Master's
graduags/19 720

1 The School of Underwater Acoustic Engineering has at least nine subordinate research
teams, most or all of which are led and staffed by personnel frohakhis

0 Ocean Acoustics Research Tepm ] (501 Team)

A Led by Yang ]&adPu8hmgchun | ].

A Engaged in research @meean acoustics, hydroacoustic propagation, ocean
environment noise field and reverberation field characteristics, submarine
sediment layer acoustics, very low frequency remote sound detection,
detection of weak signalin water, extraction and identification of target
features in wategndarray signal processing

0 Underwater TargePropertiesTesting and Control Research Teadm

] (502 Team)
A Tenmember teameld by Yang Desen [ 1.

A Research focus onaval acoustic frequency characteristics testing and
control vibration noise testing for submarines, torpedoes, and other
underwater vehiclesoise source testing and identificatiandunderwater
targetng.

A Hascarried outsuccessfuresearch in the areas of underwater structure
excited vibration acoustic radiation mecharssand prediction, vibration
noise testing and analysis, noise source testing and identification,
underwater target acquisition and analysigjunderwater vectacoustics

A Research funding of 100m RMB over the last ten years.

o Underwater Vibration and Noise Research Tgam ] (503

Team)
A Ten member team led by Professors Li Qi [ ] and Shang Dejiang [

1.

A Research ophysical mechanissof underwater noise sources and noise
fields, as well asradiation, measurement, identification and control of
underwater structure vibration noise

A Has made key progresstmderwater complex sound source radiatiod
sound power measuremeritased onreverberation methad propeller
acoustic shield desigacoustic insulation performance testiagd othes.

0 Hydroacoustic Transducer Research Tgam ] (504 Team)

A Five member team led by Professor Lan Yu [].

A Research ohydroacoustic transducer and base aragderwater acoustic
systens, acoustic senssand acoustic finite element analysis
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0 Hydroacoustic Positioning and Target Detection Research Tleam

A
A

A

A

] (505 Team)
At least 15 member team led Byofessor Liang Guolong [ ].

Research on hydroacoustic detection, positioning, navigation,
countermeasures, signal processing, unmanned acoustic Systedh
imaging sonar

Developed the firsset of unmanned passive detection seaad the first
set d threedimensional imaging sorsin China

Thi s t hgdaoacoustic  positioning, navigation and underwater
measurement equipmeimas been incorporated inddmost all new models
of torpedoes, mines and submarines in China.

o0 Seafloor Target Characterisan Detection Research Tegm

A
A

A

] (506 Team
At least eight member team led Bydfessor Li Haisen [ ].

Research omcoustic remote sensing of underwater spatial envirorsnent
information and sensitive target characteristics, detection ofoseaf
topography and geomorphology, underwater target localizataom,
imaging and information transmission

Applications includeocean mapping, marine fisherieand oil pipeline
detection

0 Hydroacoustic Communication and Network Technol&psearch Tean507

Tean)

A
A

Led by Professor Qiao Gang.

Researclon hydroacoustic communicatisrand networks, hydroacoustic
detection, hydroacoustic positioningydroacoustic OFDM higlspeed
communicatios, spread spectrum communicaspn bionic
communicabns, digital voice communicati® hydroacoustic
communicatios network technology, bionic detectiomnd distributed
positioning

o0 Deep Sea Underwater Information Technology Research Team

] (508 Team)
18 member team led by Professor Sun D§jun  ].

Research omleepsea hydroacoustic positioning and navigation, ekssp
hydroacoustic  detection, and deepsea remote hydroacoustic
communicatios networking

Applications includeleepsea resource investigation, scientific research, oll
and gasesourceslevelopmentand national defense

Hasaidedi n devel opment of PRCOGs deep
Jiaolong and cablecontrolled submersible Sea Dragoand deegsea
underwater acoustitigs.

Currently working on ten projects worth over 60m RMB.
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o Polar Acoustics and Simulation Technology Research TB@&hTeam)

A Seven member team led by professor Yin Jingwei [ ].

A Research on hydroacoustic technology in polar environments,
hydroacoustic physs in complex propagation media, environmental
cognitive hydroacoustic communications, multidimensional information
perception of underwater targets, high performance simulation of
hydroacoustic systems, and underwater measurement and analysis
equipment?!

1 In 2017, thislab received 200 million RMB in funding for facilities maintenance,
underwater acoustic technology funding, key laboratory development and improvement
funding, and acoustic stealth project funding. It has constructed an underwater acoustic
experimental complex building and updated all fundamental experimental facilities and
most of its experimental equipméft.

1 The Underwater Acoustics Engineering College put out a promotional music video,
"Underwater Acoustics Await You!" which features shaff the inside of the college
building. It can be found at https://www.bilibili.com/video/av55647544/.

Research Direction:

1. Underwater acoustic physics

2. Underwater acoustic target detection and positioning
3. Underwater acoustic transdut¢echnology

4. Underwater acoustic communicatgtechnology??

Other Notable Research areas:

1 Underwater target noise control technology

Remote target detection technology

Vector array underwater early warning technology
Reverberatiorbased radiation noise measment technology
Underwater Beidou acoustic positioning technology

Bionic camouflage underwater acoustic communicatiechnology
Polar acoustic technologs

= =4 -4 -8 A -9

Notable Applications:

1 Thislab has been involved with development of hydroacoustic positioning, navigation,
and measurements technologiesunderwater warfare, including fsubmarines,
torpedoes, and miné$

1 Thislab is also involved in other research with strategic significancleiding Polar
research and underwater stealth technology.
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1 Thislabwasinvolved in development of the Jiaolong [ ] and Hailong|[ ] deep
sea submersibge26 727

Leadership and Key Personnel:

1 Director:Pu Shengchun [ 1728

Key personnel

f YangDesen [ 172°

o0 Leading PRC scholar in underwater acoustissth expertisein Sonar and

underwater vehicle stealth
0 Member of PLA GAD Submarine Vibration and Noise Reduction Technology

Specialist Team | ] and PLAN
Equipment Department Undeater Target Properties and Transmission
Technology Team | ]

0 Visiting Scholar at Woods Hole Oceanographic Institution in the United Station in
199899.

! Sun Dajun| ]:7%0

o Former Director othislab.

0 Specializes in underwat@ositioning, navigation, communications, sensing, and
underwater information support technology, with breakthroughs ingrgtision
underwater acoustics positioning.

o Involved in development of SOA research vessels Xuezhe 1, Dayang 1, and
Xiangyang 9 aswell as Jialong deepea submersible.

f Shang Dejiang [ 1731

0 Specializes in underwater acoustic signal paths and sonar system environments,
underwater acoustic target sensing and positioning, and stealth technology.

o0 Conducted researct Auburn Universityin 2010

Notable Collaborations:
Domestic

1 Underwater Target Properties Testing and Control Research[Team
] (see aboves a joint effort between thisb and the Key Laboratory of
Marine Information Acquisition and Securit§?

1 Thislab hagaken a leading role several conferences with strategic significahc017,
it co-hosted a conference on acoustics with the Acoustical Society of China [

] and Harbin Engineering Universi(iAEU), in which speakers talked about the cieati
of a bluewater navy and the importance of acoustics to China's underwatgityseln
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2019, it cesponsoredanother conference on Oceanic Information Technology and
Equipment, with HEU and the HEU Key Laboratory of Marine Information Acquisition
and Scurity, which was attended by PLAN personfigl3

International

1 Thislab cesponsored, along with five other acoustics key labs, the 2016 IEEE Oceanic
Engineering Society China Marine Acoustics Symposium [I[EEE/OES

], which featured participatioof both foreign and domestic experts. The six key labs

involved in hosting this event were the Key Labs of Underwater Acoustic Technology,
Underwater Acoustic Countermeasures, Underwater Measurement and Control
Technology, Acoustic Fields and Acoustic Infation, and Ship Vibration and Noise. The
event was held in Harbin and-bosted by Harbin Engineering University and the Belgian
university Université Libre de Bruxelles. The Chinese language announcement for this
symposium explicitly connects the hydeoastic research of this symposium to the PRC's
national strategy of becoming an oceanic power for economic development, national
sovereignty, and military power. The event was the brainchild of Professor Yang Desen of
this lah and JeaiPierre Hermand of Université Libre de Bruxelles. A similar conference
was scheduled to beeld in 2021735 736

1 In April 2020, thislab cehosted the International Forum of Ocean Information 2020 with
HEU, the Key Laboratory of Marine Informationcduisition and Security, and the
Heilongjiang Ocean Information Technology Key Laboratory. This international
conference featured numerous researchers from North America and Europe. Research
topics were civilian in nature, but some topics were potentlaituse, including acoustic
surveys of the American and Canadian west coasts, polar acoustic detection and
communications, fibeoptic sensing, and mine hunting sof&r.

1 Researchers from this lab collaborated oR0a7 Paper on underwater wireless sensor
networks with researchers from University of Houston and EfRliigle Aeronautical
University.”38

1 Researchers from this lab collaborated @20&9 paper with Southampton University in
the UK.: iSimulation and experimental validation of neange highspe@& hydroacoustic
millimeter wave communicatian ¢ ].73°

1 As of 2013, theSchool of Underwater Acoustics Engineering which thislab is
subordinateclaims to havaindergraduate exchange programs with M3 well as with
universities in Frace and Belgiumit is unclear if these programs are still extant, as HEU
was placed otheU.S. Commerce Department Entity List #aport control in 2023741

Lab Equipment:

1 Thelab has 3,034 pieces of equipment worth 13&ildon RMB.
1 The underwater acoustic experimental complex building is a leading test site for
underwater acoustics in Chirlés equipment includes:
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o Full frequency reverberation pool

High frequency channel simulation pool (including high frequency acoustic
anechoic pool)

Low noise gravity water hole

High pressure cans

Reverberation chamber

Soundproof chamberand other measurement chambers for aeroacoustics
Truck-mounted crane with maximum load of 10 tons

Overhead crane on top of the pools

Corresponding experimental ingtnent$*2

o

O OO0 O0OO0o0Oo

Address

Underwater Acoustics Building [ ] at Harbin Engineering UniversityNo. 145 Nantong
Road Nangang District, Harbin, HeilongjiarRyovince] 145 1743
Website

webcache.googleusercontent.com/search?q=cache%3Auae.hrbeu.edu.cn%2Fen5%2F2017%2F1
129%2Fc6266al174685%2Fpage.htm&riz=1C1CHB

Known Aliases:

1 Key Laboratory of Underwater Acoustic Technology [ ]

29.Defense S&T Key Laboratory of Inertial Technology
Official English Name: Unknown

Chinese Name:

Research Field:Aerospacd Space VehiclegAlso: Ballistic MissilesNon-ballistic Missile3 1
GNC

Affiliations:

1 Beihang University [ ]
0 School of Instrumentation ar@ptoelectronic Engineering [

]
1 China Aerospace Science and Industry Corporation (CASIC) [ ]
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o 3rd Academy Beijing Automation & Control Equipment Institute [

]

A (a.k.a. CASIC 3rd Research Institutg33 D
Key Data:
1 Established2010 i Official start of operation2011
1 Total FundingUnknown 1 Floor SpacetUnknown

1 PersonnellQIoxVvii 744745
Lab Overview:

TheDefense S&T Key Laboratory of Inertial Technolagynducts researgdrimarily into
precisionnavigation and guidanagastrumentdor aerospace, including satellites and missiles.

A previous incarnation of tHab,theAviation Gyroscope anthertialNavigationResearch
Office [ ], was established in the 1950stla¢ suggestion oRian
Xuesen t he AFat her otb meeththe nnersakeguiddioce keeds of \Clurfast
nuclear bomb and satellite progranit contributed significantly to Ching early missile and
aerospace program® 47

Today, theab is jointly administered by Beihang Universitgchool of Instrumentation
and Optoelectronic EngineeriagdCASICO Beijing Automation & Control Equipment Institute
(a.k.a. the CASIC &d RI). The 3rd Rl is primarly tasked withR&D of missile inertialand
control systemdt is on theU.S. Commerce DepartmeBntity List for export contraf4®

Further Information:

f Thelab isdivided into two underground floors with ten functional laboratdfies.

Research Direction:
No formal research direction foundotable research aremzlude:

1 Magnetic suspension/levitation
Magnetic bearing

Permanent magnetic synchronous mstor
Magnetic force

Fiber opticggyro

(Strapdown) inertial navigation systam
Accelerometey

= =4 =4 4 4 -9

it As of 2012
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T

Motors and rotors®

Notable Applications:

T

=

In 2007 the kb developed new technologies$atellite attitude control and energy storage
duakpurpose flywheetechnology’>?

In 2008 thelab developed amall highprecisionCMOS star sensor technolody?

In 2009 thelab developed a neligh-precision fiber optic gyroscogée?

In 2013, a radiatiomesistant, highly reliable fiber optic gyroscamembination developed

by thislab was successfully launched with a satebitela multraxis integrated fiber optic
gyroscope prototype developed by tab successfully completedlight test missior>*
Thelabhas made breakthroughsnmany key techriogies for small higkprecision fiber
optic gyroscopes fomunitions including significant progress in quartz/silicon MEMS
gyroscopes, vibrating beam accelerometers, -bigdrload longrange MEMS inertial
navigation SERF atomic spin gyroscogpenuclear nagnetic resonance gyroscspand
atomic interference gyroscopé®

Thelab (or possibly its previous incarnation, or at least a team led bglikedirector)
successfully researched magnetic levitation inertial flywheel technology, improving
satellitelifespan and attitude stability control accuracy, and may have also successfully
developed magnetic levitation control torque/moment gyroscopes.

Leadership and Key Personnel:

T

Director: Fang Jiancheng [ 177
o CAS AcademicianBeihang Executive Vic®resdent, and Director sincelabs

establishment

0 GNC expert with focus onspacecraft attitude control magnetic levitation inertial
actuators and inertialwigation technology

o Director ofSino-U.K. Space Science & Technology Joint Laboratory [

] since its establishment in 2007

0 Instructor at PLAN Submarine Academy conventional submarine department from
19881993

Notable Collaborations:

Domestic

1 Since 2015,His lab hashada BranchOffice at  C A S3td®ReseaBch Institutf

803 ], also known as the CAS8th Academy Control Institute [
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] or the Shanghai Aerospace Control Technology Research Institute

[ ]).758
1 Thelabjointly founded Nanjing Shenwei Photoelectric Tech ReseardhutesCa Ltd.
[ ] with the Nanjing Economic and Technological Development

Zone Management Committee [ ] andthe Hunan Rate Control
Technology Co., Ltd[ ]. This researchnstitute works on
intelligent perception, photoelectric reconnaissance, and unmanned driving technology
with the aim ofdevelopingChinas intelligent unmanned equipmewghicle transportand
opto-electronic reconnaissance equipnfenfuturemilitary individua combat system&°

1 Thelab also appears to be involved in Aviation Gyro (Beijing) Photoelectricity Technology
Co., Ltd [ ], ajoint venture betweeBeihangand
theAVIC 618thResearch Institug18 ] whose products are used in aerospsicpping,
armaments, electronics and other defense industfies.

International

T Despite being i mmalitag eedearchnsystentab DiredC Basg
Jiancheng is also Director of the PRC BranchhefJoint Sino-U.K. Space Science &
TechnologyLaboratory ].761

Lab Equipment:

No Information

Address
1 Block B, New Main Building, Beihang Universitio. 37 Xueyuan Road, Haidian District,
Beijing [ 37 B ]2
Website

https://web.archive.org/web/20190521030532/http://yqgdxy.buaa.edu.cn/content.jsp?urltype=ne
ws.NewsContentU&wbtreeid=1089&wbnewsid=1824

Known Aliases:

1 Inertial Technology Key Laboratory of National Defense Science and Technology
1 National Key Laboratory of Inertial Technology [ ]

1 State Key Laboratory dihertial Technology [ ]
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1 Key Laboratory of Inertial Technology [ ]

30.Defense S&T Key Laboratory of Lightweight, High-strength Structural
Materials

Official English Name: State Key Laboratory for Light Weight and High Stren§tiuctural
Materialg®?

Chinese Name:

Research Field:Aerospacd Multiple (Aircraft, Munitions, Space Vehicle$)Materials(Also:
Nuclear Technologigs

Affiliations:
1 Central South UniversitfCSU)| ]
o Powder MetallurgyResearch Institute [ ]
Key Data:
1 Established2005 9 Official start of operation2016
1 Total FundingUnknown 1 Floor SpacetUnknown

1 PersonneltUnknowr/84765

Lab Overview:

The Defense S&T Key Laboratory dfightweight, Highstrength Structural Materials
conducts research into lightweight structural matef@lswviation and aerospacses’®®

Thelab i s s ub or BdwdeaNetllutgywlnst@ufeihictsconducts research on
(among other things) lightweight alloy materiabich are widely used in aviation, aerospace,
weapons, shipbuilding, electronitBenuclear industryand other industrial sears’®’

Further Information:

1 There is another key lab with a very similar nantlee Jiangxi Provincekey Laboratory
of Lightweight and High Strength Structural Materials [( )

] at Nanchang Universit The two labsio not appear to be connected
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Research Direction:

No formal research direction availabl@escriptions includevork in materials science, material
processing, material shaping and confroicro)structurs, and performance contrgdrocessing
and forming of aluminum allmor titanium alloy.”®®

Notable Applications:

1 Thelabds research has been equpmpdnti Nodfurtheraetasls r cr a
available.

Leadership and Key Personnel:

1 Director:Liu Wensheng [ 1769
1 Deputy Directors: Zhang Fugqin [ ]: Gan Xueping [ j70771

Notable Collaborations:
Domestic

1 Thelab has cdhosted (at leaghroughthe 2nd6th iterations, from 2022019) the High
end Forum on Aerospace Engineering and Hrghformance Materials Demand and

Application [ ]. The main hosts haveebn
the Chinese Materials Research Society [ ] and the Chinese Society of
Astronautics [ ]. CASCs China Academy of Space Technology (CAST) [

], which is responsible for designing and manufacturing China
satellites, has been a frequen-host. CAS® &st Academy 78rd RI has also ctnosted
multiple times. This forum focuses on conducting academic exchanges on major aerospace
engineering fields such as China's manned spaceflight, deep space exploration, Beidou
satellite navigatiortheChang'e moon exploratiggrogram satellites, and future aerospace
development directiongas well aghe application of higiperformance new materials, new
structures, integration of structural functions, ameketing demand foradvanced
manufacturing tdmologesand industrialization of aerospace materiafs.

International

None Found

Lab Equipment:

No Information
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Address

No.932 Lushan Road, Changsha City, Hunan Province [ ( 932 )’

Website

None Found

Known Aliases:

l

(CentralSouth University) National Key Laboratory for Higltrength Structural Materials

[( ) () ]
National Key Laboratory of Science and Technology for National Defence on High
strength Structural Materials ( ) ]

National Key Laboreory of Science and Technology for National Defence on High
strength Lightweight Structural Materials

Key Laboratory on Higistrength Lightweight Structural Materials [
]

31.Defense S&T Key Laboratoryof Marine Corrosion and Protection

Official English Name: Key Laboratory of Marine Corrosion and Protection of Defense Science
and Technology

Chinese Name:

Research Field:Maritime1 Surface Vessels Materials(Also: Shipbuilding

Affiliations:
1 China State Shipbuilding Corporation (CSSC) | ]
0 Luoyang Ship Material Research Institute (LSMRI) [ ]
A (a.k.a.CSSC725th Research InstitutéQingdao Branch]725 D
A (ak.a. (Qingdao) Sunrui Company [( ) )
Key Data:
1 Established1997 9 Official start of operation2004
1 Total FundingUnknown 1 Floor Space:appox. 3,400 sqgm

1 PersonnelUnknown/ 74775776
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Lab Overview:

The Defense S&T Key Laboratorgf Marine Corrosion and Protectioresearches
corrosion andcorrosion defensdor marineenvironment materialsl t IS CSSCo0s
institution for corrosion and protection testifig’®

Thislab 6s par entCSEQLludyany $Ship Matanigl Researeh Institute (LSMRI)
specializesin ship materials and technology | ] and has made important

contributions to the development of naval weapons and equipthenbn theU.S. Commerce
Departmen€Entity List for expat control/® 780

Further Information:

f Thelab haseveral subordinate lab%:
o0 Marine EnvironmentSmulation andAcceleratedCorrosion Lab [

]

o CoatingLayerPerformanceTlestingLab [ ]
o BiomaterialsTechnologyLab [ ]
0 PublicBasicLab]| ]
o CorrosionElectrochemicaPerformanceTestingOffice [ ]
1 Thelabs original location (cdocated withthe 725th Rl) was 3,200 square metebsit by
2015it had moved into a newarbor laboratory [ ] with a total area of 3,400

square meters. There is a Xijiang Science and Technology Exchange Center [
] atthislocation, which may be a possible alternate name fdiathé&? 783 784

1 Thelab is also a/the China Shipbuilding Industry Corrosion and Piatebesting Station
[ ] and China Classification Society's Marine Material

Verification Test Center Corrosion and Protection Inspection St&fton

Research Direction:

1. Corrosion of materials in marine environmgahd modern corrosion test methgds

]

2. New dectrochemical antcorrosion and anfiouling technologes [

]

3. Coating layer protection mechanisiand technology ]
4. Biological anticorrosion and artfouling technology

]

5. Fundamentals ofarrosion controkengineerindg ] 8@
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Notable Applications:

1 Thislab has developed marine aotirrosive technologies for both surface vessels as well
as various other materials a marine environment, including shipboard ballast water
treatment equipmentshipboard sewage treatment equipment, shipboard exhaust gas
treatment equipmentarine concrete stetures, andeavater desalinization plant§’

Leadership and Key Personnel:

1 Director: Xu Likun [ 1788
{1 Deputy Director: Sun Mingxian [ 1780

Notable Collaborations:
Domestic

1 Research alaboration with various PLA units and institutiona corrosion and anti
fouling, includingPLASSF Unit 63796, PLAN Unit 9192PL AN Luoyang 407 Factory
Military Representative Office, and the PLAN Equipment Department.

International

9 None Found

Lab Equipment:

1 Thelab hasnternationallyadvanced corrosion test equipment and (lagge) analysis
and testing instrumentsicluding:
Salt spray test chamber
Dynamic water simulation test device
Stress corrosion testing machine
Environmental scanning electron microscope (ESEM)
Scanning probe microscope (SPU)
X-ray diffractometer
Laser Raman spectrometer
0 Scanning Kelvin probe and corrosion electrochemical measurement s{tems
1 Thelab has China only actuakea/seawater environmental testing web system [

], with statims in Qingdao, Xiamen (Fujian Province), Sanya (Hainan
Province), théideep sea(possibly the South China Sea), and possibly elsewfef&.”3

O OO0 O0OO0OOo0OOo

China Aerospace Studies Institute
145



Address

No. 85, Laoshan Road, Laoshan District, Qingdaleandong Provinde
8-5 ]794795

Website

None Found

Known Aliases:

Corrosion and Protection Testing Institutjon ]

Marine Material Testing and Verification Cenfer ]
Navy Ship Material Testing Center ]

Xijiang Science and Technology Exchange Center [ ]

Key Laboratory of Marine Corrosion and Protection [ ]
State Key Laboratory for Marine Corrosion and Protection [

]
1 DefenseKey Laboratory of Marine Corrosion and Protecti@mthnology

]

1 Key Laboratory of Marine Corrosion and Protect[on ]
1 State S&TKey Laboratory of Marine Corrosion and Protectjon

]

1 National Key Laboratorgf Marine Corrosion and Protection [

]

= =42 A A4 A4 2

32.Defense S&T Key Laboratory of Maerials Technology in Impact
Environments

Official English Name: National Key Laboratory of Science and Technology on Materials under
Shock and Impact®

Chinese Name:

Research Field:Multi-Domain(Aerospace, Ground, Maritim&)Munitions (Also: Non-ballistic
Missiles) i Materials (Also: Armor, Impact & Damage, Laster Technologies, Simulation &
Modeling)
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Affiliations:

1 Beijing Institute of TechnologyBIT) [ ]
1 (possiby) ChinaOrdnance Industries Group Corporation (Norinco) [ ]
o Inner Mongolia Institute of Metal Materials [ ]
A (a.k.a.Norinco52ndResearch Institute [ D
Key Data:
1 EstablisheduUnknown i Official start of operation2011
1 Total Fundingover 80m RMB 1 Floor Space:over 5,000 sgm

1 Personnelover 4F°%7 798799800

Lab Overview:

The Defense S&T Key Laboratory of Materials Technology in Impact Environments
conducts research infeew materials, with a focus on material damage and protetiach of its
work is on high-density, ultra high-strength and ductile higantropy alloys, including
nanostructuresAmong its primary tasks are developing key structures and materials faragarh
and protective materials for military use, as well as materials for grraming ammunition, high
explosive anttank munitions, missiles, armor, and laser weatt§2803804

Thelab isoverseerby the Belijing Institute of TechnologgndpossiblyNo r i nAnner 6 s
Mongolia Institute of Metal Material@.k.a. the Norioo 52ndRI) as well While Norinco has a
national key lab of the same nathat is probably the same laio direct evidenceonnecting the
two was found BIT's other two Defase S&T Key Labs both have partnershwath Norinco
entities. The BndRlI is engaged in research of metal materials and process technology, including
metal matrixcompositesind ceramicomposite$° 806

Further Information:

I Thislab has five subordinatesearchabs:
o Protective Materials and Composite Structlrals | ]

o Destructive Materials and Munitioridating Lab®Vil [

]
o Simulation and Material Design Lab [ ]
0 Materials Testing and Characterizatiab [ ]

o Operational Effectiveness Evaluation and Special Protetadn
]807

it Alternative translationDestructive Materials and Munitioi@ompatibility Lab
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1 Thelab has aubordinaté'National Defense S&T Innovation TeawhMaterial Damage
and Protectiod[ ]- This appears to be a major source
of thelab's research outputhis teamis designing new materials for warhe&f8°

1 Thelab hosts a National Materials Corrosion and Protection Data Center [
].810

Research Direction:

No formal researcdirection was foundouthelab 6s f i ve subordinate res
idea of thdikely research direction:

1. Protective Materials and Composite Structures | ]
2. Destructive Materials and Munitiomdating/Compatibility[ ]
3. Simulation and Material Design [ ]
4. Materials Testing and Characterization [ ]
5. Operational Effectiveness Evaluation and Special Protection [
]811

A list of labtopics of research for 2020 included four categories:

1. Genomic and Bigpata Technologies in the Field of Destructive and Protective Materials

[ ]

2. New Multifunctional Destructive or Protective Materials Technology [

]
3. Integrated Design Technology of Materials and Structures in the Field of- High
Performance Destruction or Protection [

]

4. Material High Strain Rate Response Testing and Characterization or Simulation
Technology [ 1812

Notable Applications:

1 TheNational Defense S&T Innovation TeashMaterial Damage and Protectipn
] under thislab develops udentified armoipiercing
materials, new muklfunctional special destructive metamaterials [
] and lightweight protective armoraterials (a possible reference to the The

light tank, which BIT was involved in designinif)8*

9 Thislab conducts research into new alloys and high entropy alloys for advanced weapons
systems. A research team under tlas has utilized this researébr new aerospace,
weaponry, and shipbuilding mandated by national strategic requirefhents.
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1 Thelab has designed a nanostructure with a new strengthening mechanism that increases
the strength of the alloy while maintaining ductility. The maltoy has sronger corrosion
and oxidation resistance, making it an ideal material for protective cottgs.

1 Thislab developed aaw titanium alloy material and its shaped parts, which is "urgently
needed" to develop an unidentified new piece of equipfiént.

Leadership and Key Personnel:

1 Director:Li Shukui [ 1818
1 Academic Committee Directo€ai Hongnian [ 1810

o CAE Academician
1 Deputy Director:Cheng Xingwang [ 1820

Key Personnel:

1 Xue Yunfei [ 182

0 Was a visiting Scholar atriversity ofMichiganin the U.S
o X u etéam has been involved in creating new alloys for aerospace, weaponry, and
shipbuilding.
1 Wang Fuchi [ ]
o Former Director. Also serves as head of Megional Defense S&T Innovation
Teamof Material Damage and Protectié#t

Notable Cdlaborations:

Domestic

1 Thislab is affiliated with the Norinco Yantai Research Institute (Noriried®| Yantai
Branch), which is itself affiated with the Shandong Province Metal Powder Materials and
Application Engineering Technology Center [

] and the China and Russia New Materials Cooperation Research Center |
]. It specializes in vehicle armor protection, special ceramic
materials, refractory metal materials, powder materials, and functional méatetials.

9 BIT and CASC signed a joint cooperation agreement in 2020 to deepen cooperation in a
variety of areas, including Al, big data, software engineering, sensing, and communications

networks. CASC representatives visited tlails prior to the signing, implying it maye
involved in this cooperatioft?

1 Thislab signed angateement with Xiamen Tungsten Industry Co. [
] in 2018 to produce a new titanium alloy for mititaise®?®
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International

1 In 2012, a professor from the University of Michigan Additive Manufacturing Process
Laboratory visited thisab and conducted discussions on furthering cooperation between
the two lab$?®

1 Thislab was a key organizer of the 2014 International Eatiference on Experimental
Mechanics and International Symposium on Strong Dynamic Loads and Their Effects
[2014 ] in Beijing. The
conference featured participants from dduntries,including the US., Japan, Australia,
Germany, Frace, Korea, etc. American speakers came from Purdue University, University
of Rhode Island, NC Staténiversity, and Case WesteReserve Universit§?’

1 This lab also ceorganized the 2018 International Symposium on Advanced Materials
Research [2018 ], which featured scholars from multiple

countries. US. scholars came from Princeton, Purdue, Northeastern, Utah University, and

Akron University. hterestingly, a list of topics of interest for this conference listed

"military-use materials," but dmsilar list of topics on the more prominent front page of

the announcement does not irdehthis®2®

1 In 2018, thidab and others at BIT invited a Professor University of Calife8@ia Diego
to come speafe®

1 At an unidentified datea Professorfrom the Geman Ludwig MaximiliangMunchen
Universitywho was a member of the research team behind the world's first attosecond laser
visited thislab. He also discussed letgym cooperation, including establishing a joint
surface engineering lab with BIT and hisuersity 83°

1 Thelab was visited by a Professofrthe French National Glass and Ceramics Lab, who
lectured on the topic of infrared and thermal (night vision) imaging technologies and new
material$3?

f Thelab frequently encourages issearchers to go abroad for further stéidy.

Lab Equipment:

1 Thelab hasover 100 major pieces of equipment worth overm@®MB. It is equipped
with a complete range of metal material preparation, testing (thermal expansion meter,
Gleeble thermal simulain tester, Hopkinson compression bar, elastic modulus tester,
universal testermicro hardness tester, etc.), characterization instruments (advanced
simulation platform, OM, SEM, EBSD, TEMXRD, etc.) and advanced simulation
platforms (ThermoeCalc, DICTRA,Micress, Ansys, LDYNA, etc.).833834

Address
No. 5 Zhongguancu®. Street Haidian District, Beijing [ 5 18
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Website

None Found

Known Aliases:

=

Key Laboratory of Armor Protection [ ]
National Key Laboratory of Science amdchnology on Materials in Impact Environment

[ ]

Science and Technology on Materials in Impact Environment Laboratory

=

= =4 =4 =2

o Listed assuchintheii o f f listof D&ETKhsS, but likely a typo. Théab does have
a subordinate team of this name, which could be the reason for the confusion.

33.Defense S&T Key Laboratoryof Metrology and Calibration Technology
Official English Name: Unknown

Chinese Name:

Research Field:Multi-domain(Aerospace, likely others) Multiple (Aviation, Space Vehicles)
T Measurement Technologieal$o: GNG Nuclear Technologigs

Affiliations:

1 China Aerospace Science and Industry Corporation (CASIC) [ ]
o0 Beijing Institute of Radio Metrology and Measurement (BIRM [
]
A (a.k.a. CASIC 2nd Academy32@ Research Institute]) 203 D
1 Auviation Industry Corporation of China (AVIC) [ ]
o Changcheng Institute of Metrology & Measurement (CIMM) [

]
A (a.k.a. AVIC 304th RI [304 1)

A (a.k.a. AVIC Metrology Institute [ D
A (a.k.a. National Defense Science and Technology Indastryletrology
and Testing Resgech Center | )
1 China National Nuclear Corporatig@NNC) [ ]
o China Institute of Atomic Energy (CIAE) [ ]
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Key Data:

1 Established2003 i Official start of operation2011
1 Total FundingUnknown 1 Floor Space:Unknown
1 PersonnelUnknowrf3®

Lab Overview:

The Defense S&T Key Laboratory of Metrology and Calibration Technologyducts
research intoprecision measurement technologincluding atomic frequency standards,
calibration and time synchronizatiofgr both aerospace and nuclear reseapglications.

C A S| Badjjisg Institute of Radio Metrology and Measurement (BIR(slk.a.CASIC
203rd RI) is responsible for thiea b 6 s-to-ahw work. Howeverthe lab is composed dhree
research offices undehnree different organizations:Radio Time (and) FrequencyOffice [

] under BIRM, aLong Thermal Office [ ] under the Changcheng
Institute of Metrology & Measurement (CIMMa.k.a. AVIC 304tHRI), and arlonizingRadiation
Office [ ] underthe China Institute of Atomic Energy (CIAEX research institution

underChina National Nuclear CorporatiS#f

The Beijing Institute of Radio Metrology and Measuremeainducts research into
measurement and test technology, traceability, measmtecalibration technology, frequency
control technology, automatic testing technology, and comprehensive support technagogy. It
the U.S. Commerce Departmemintity List for export contral The Changcheng Institute of
Metrology & Measuremenis a conprehensiveresearch institut¢hat integrates measurement
technology research and industry managenigreéChina Institute of Atomic Energipcuses on
nuclear researcf38 839840841

Further Information:

1 Thelabs CIAE lonizing Radiation Office is referred toas the Metrology and Testing
Department | ], the lonizing Radiation Level One Metering Station for
National Defense Science & Technology Industry [ 1,
andthe Nuclear Industry Radioactivity Measurement and Testing Center [

]. It hasaround 4&ersonnel and multiple defense/military certificatidhs

is responsible for researching and establishing the higheastlardionizing radiation
measurement instruments and calibration devices |

] required by the defense industry, and undertaking value transfer and value
traceability workfor the ionizing radiation specialfyf?
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Research Direction:

1. Atomic frequency standardfs ]

2. Remote calibration and time synchronization technology ]

3. Continuous wave mediwmand high-power and pulsed highower measurement and
calibration technology [ 1843

Othernotable research areas:
Thelabds I onizing Radiation Officeds main resea

1 lonizing radiation measurement and measurement methods

1 Establishment of measurement standalelvices and improvement and enhancement of
technical capabilities

Expansion of the types of reference materials

Improvement of measurement value transmission methods

Improvement of value traceability systems

Improvement of ionizing radiation measuremiahnology

Radioactivity, radiation d@gyeand neutron metrolog$

= =4 A A -

Notable Applications:

1 Thelab 6 s roae satelldaerbaséd higkprecision and higheliability atomic frequency
standardtechnology and nanosecotaVel timesynchronizatiorhave been applied to the
Beidou satellite navigation systethe development of China's atomic frequency standards,
remote calibration and time synchronization technolaggcontinuous wave medium and
high powefpulsed high power measuremi@nd calibration technolody® 846

1 The lab s lonizing Radiation Office has established 19 highesandardmeasurement

devices, of whiclfive devices are unique to national defense. These devices meet the needs
for development and testing of strategic p@as, nuclear materials and radioisotope
production, power reactor and nuclear power plant operation, nuclear fuel cycle and spent
fuel reprocessing, nuclear facility decommissioning and radioactive waste management,
nuclear technology applications, nucleacident response and anticlear terrorismand

other area8?’

Leadership and Key Personnel:

9 Director:Unknown
f Deputy Directors: Yang Renfu [ ]; Zhang Shengkang [ l;Zhang Li[ ]
849 850

o0 Yang Renfu has neem a visiting scholar at UC Berkigldijie U.S.and Dresden
Institute of Technologyn Germany.
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f lonizing RadiationOffice Director: Liu Yuntao [ 1852
f lonizing RadiationOffice DeputyDirector: Cai Yueli 1852

Notable Collaborations:

Domestic

1 This lab has cédhosted the National Defense Metrology and Testing Academic Exchange

Conference | ] series, at least for the 2010, 2015, 2016, 2018,
and 2020 iterationg’he conference is guided by the SASTISEBience & Technology and
Quality Department [ ], with the National Defense Science and Technology

Industry Second Metrology and Testing Research Center |

], International Union of Radio Science (URSI) China National Committee on
Electranagnetic Metrology Specialized Committee [URSI

], and Chinese Society of Astronautics Metrology and Testing Specialized
Committee [ ] also cehosting. Participants came

from defense industries such as nuclear, aviation, amresgshipbuilding, weapons,
electronics, etcandthe PLA 853

International

1 German companjrohde & Schwarz participated in at least one iteration of the above
mentionedNational Defense Metrology and Testing Academic Exchange Conference
201654

1 ThelabslonizingRadiationOffice is an observer party of the International Committee for
Weights and MeasuredCWM) Consultative Committee for lonizing Radiation (CCRI)

(Neutron Branch) [ ] and an
International Atomic Energy AgegsqlAEA) Secondary Standard Dosimetry Laboratory
(SSDL)8%®

Lab Equipment:

No Information

Address

None found, possiplco-located with BIRM aiNo. 50 Yongding Road, Haidian District, Beijing
[ 50 ]856
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Website

The lonizing Radiation Office hagebsites at http://www.ciae.ac.cn/subpage/danwei_7.land
http://www.ciae.ac.cn/subpage/shiyanshi_.ht

Known Aliases:

1 National Key Laboratory of Metrology and Calibration Technolpgy

]
1 National Metrology and Calibration Technology Key Laboratory [

]
1 Stake Key Laboratory oMetrology and Calibration Technology [

]

1 Science and Technology on Metrology and Calibration Laboratory [

]

1 Key Laboratory of Science and Technology on Metrolog{alibration

0 Missing the character ( iand o)

34.Defense S&T Key Laboratory of Military Underwater Intelligent Robotic
Technology

Official English Name: Unknown

Chinese Name:

Research Field: Maritime i Underwater Vehicles Multiple (Acoustics, GNC, Intelligent
TechnologiesRobotics, Sensing, Target Detection/Recognition)

Affiliations:
1 Harbin Engineering UniversitfHEU) [ ]
o College of Shipbuilding Engineering [ ]
Key Data:
1 Established2002 9 Official start of operation2009
1 Total Funding16.757m RMB 1 Floor Spacetnknown

1 Personnel50°°7 858859
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Lab Overview:

TheDefense S&T Key Laboratory of Military Underwater Intelligent Robotic Technology
conducts research into intelligamderwateroboticsi n | i ne wi th the PRCOSs
strategy and naval equipment neettsis heavily involved in research into unmannaald
autonomousunderwater robotic systemswarm intelligence, and green technolodies both
civiian and military use Harbin Engineering Universityhad been working on intelligent
underwater robotics as earlytagearly 1990s, whethe 8thFive Year Plan elevated this field to
a key projec®0861 862

Further Information:

1 Lab Administrative Divisions include an S&Division | ], Development Planning
Division [ ], Finance Division [ ], Infrastructure Division [ ], and
a Lab and Property Management Division [ ].863

1 HEU's AUV efforts have been linked to industrial espionage. In one case, a Chinese
national purchased and-exported items related to AUVs to HEU, including underwater
acoustic locator devices, underwater cables and connectors, PC104 computer processing
units, 907 multiplexers, underwater pressure sensors, and control sticks and buton strip
In another case from 2018, two individuals were charged in the United States for attempting
to steal trade secrets related to syntactic foam. Their company was closely tied to HEU and
cooperating in construction of AU\P&4 865

1 Ateam from HEU won th2018 and 2019 RoboSub AUV competitions in San Digge.
team is not officially connected to theb in promotional material, but can be seen utilizing
thislab's facilities to train their AUV in a promotional vid&§8¢’

Research Direction:

1. Systems Architecture and Intelligent Control Technology [ ]
2. Acoustic and Noracoustic Environmental and Target Sensing Technology |

]

3. Oceanic Environment Adaptation Technology [ 18658

Other Notable Research areas:

1 Autonomous AUVand underwater robotics technology
Intelligent Control of Underwater Robotics
Environmental and Target Sensing

Oceanic Environment Adaptation Technology
Underwater Micrerobotic$69870871
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Notable Applications:

1 A 2006 article written by researchers from tlais describes the potential military uses for
AUVs, including for intel acquisition,precision attack, and "asymetric intelligent
acupunctural warfaré’?

1 There are unconfirmed reports that tlals may have been involved in development of the
PLAN's first military AUV, the HSUOQO1, first revealed at the 2019 National Day p&fade.

1 A team from this lab, including Deputy Director Li Ye, built the Wukgng ] AUV.

This AUV is designed to operate autonomously at extreme depths. It is capable of
autonomous navigation, obstacle avoidance, hydrolocation with a precision of 1.5 meters,
and acoustic communications to a range of 10.8km. In November 2019, the team teste
Wukong in the Paracel Islands as part of a National Key R&D Plan Project, referred to as
the "All-depths AUV Key Technical Research” [ AUV ]

project. There are plans to test Wukong at depths of 11,000m in the Mariana Trench. HEU
alreadyholdsthe PRC record for AUV depth at 6,000 mef&fs.

1 Thislab has been involved in the Zhislui ] series of intelligent AUVs. These AUVs
are designed for underwater target sensing and differentiation [ ], oceanic
resource exploration and sampling [ ], seafloor geography mapping [

], and oceanic engineering and repair [ ]. Zhishu-1ll was the
first AUV to achieve autonomous recognition of underwater targets and drawing of target
maps. As early as 2003 thab, only recently established, was developing the Zhihui
with advancedensors for depth, elevation, GPS, compassessityeloollision avoidance
sonar, 3D imaging sonar, and TV. ZhisliMicompleted a 110km autonomous journey and
conducted autonomous sensing of targets, autonomous placement of targets, and
autonomous gathering and testing of oceanic environmental informaiihe lab
developed the Zhismy around 2011 with improvedapabilities, includinginderwater
autonomousmapping of geography and landforms, autonomous target trackirly,
automatic patrol and inspection of seafloor pipes and powertin&s.

Leadership and Key Personnel:

{ Director:Qin Hongde [ 1877
1 Deputy Directors: Li Ye [  ]8% Han Duanfeng [ 187
f  FounderXu Yuru [ 1880

o CAE Academiciarand one of China's leading scholarghe field of intelligent
AUV technology
o Diedin 2012

KeyPersonnel:

! SuYumin | 1881882
0 Expert on marine propulsion
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o PhD at Yokohama National University Japanand has studied abroad in3)
U.K., and France.
o Served asabDirector in 2015.

Notable Collaborations:
Domestic

1 No information found.
International

1 Personnel from thikab hae allegedlycompletedheir PhDsat unidentified institutions in
Japan and the 8883

Lab Equipment:

1 Thislab controls 1,072 pieces of surface and underwater intelligent equipment worth over
1.6 million RMB.884

Address

No address specified, likely docated with HEU a145 Nantong Bad Nangang District, Harbin,
HeilongjiangProvince] 145 .88

Website

http://webcache.googleusercontent.com/search?g=cache%3Asec.hrbeu.eduddrf¥aZFA 20
4%2Fc469a1096%2Fpage.htmé&rlz=1C1CHBD_ enUS895US895&0g=cache%3Asec.hrbeu.edu.
cn%2F2015%2F1204%2Fc469a1096%2Fpage.htm&aqgs=chrome.0.69i5969i58)69i60.1680j0j4
&sourceid=chrome&ie=UTB

Known Aliases:

1 Defense S&TKey Laloratoryof Underwater Intelligent Robotic Technology |
]

0 Omits reference to military
1 Defense S&T Key Latwatoryof Underwater Robotic Technology [

]
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http://webcache.googleusercontent.com/search?q=cache%3Asec.hrbeu.edu.cn%2F2015%2F1204%2Fc469a1096%2Fpage.htm&rlz=1C1CHBD_enUS895US895&oq=cache%3Asec.hrbeu.edu.cn%2F2015%2F1204%2Fc469a1096%2Fpage.htm&aqs=chrome.0.69i59j69i58j69i60.1680j0j4&sourceid=chrome&ie=UTF-8

1 National Key Lalbratoryof Underwater Robotic Technology [
]

1 National Key Laboratory of Science and Technology on Autonomous Underwater Vehicle

35.Defense S&T Key Laboratory of Multi-spectral Information Processing
Technology

Official English Name: Unknown

Chinese Name:

Researt Field: AerospacdAlso: Maritime i Multiple (Aircraft, Non-ballistic missiles, UAVSs,
Underwater Vehicles)i Multiple (GNC, Information Processing, Imaging, Intelligent
Technologies, Laser Technologies, Sensing, Target Detection/Recognition)

Affiliations:
1 Huazhong University of Science and Technology (HUST) [ ]
0 School of Artificial Intelligence and Autoation [ ]
Key Data:
1 Established2005 9 Official start of operation®2012
1 Total FundingUnknown 1 Floor SpacetUnknown

1 PersonnelUnknowrf®®

Lab Overview:

The Defense S&T Key Laboratory of Mulipectralinformation Processing Technology
conducts research inteulti-spectral imagery processing foguidance, nawgation, target
recognition,and route planning faerospace, and, to a lesser extent, underwater vehicles.

Further Information:

f Theconstruction cost ahis lab was46.4million RMB.887

f Thelab has research offices/platforms for eactisdbur research directiorf§®

1 There is a similarhnamed lab under threameSchool, the Key Laboratory of Ministry of
Education for Image Processiagd Intelligent Control [ (

) ] which was founded in the 1990s and may have some level of overlap with

this lab in terms ofte fields they work in. There is some information online suggesting
that this was a previous incarnation of ktalg and while that may be possible, at this point
in time they are separate entitfé$
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T Thelabds par erhas gone trouglnultiple ienations and mergersgt was
formerly known aghe Institute for Pattern Recognition & Artificial Intelligence (IPRAI)
[ ( )], thenthe School of Automation |

] and now the School of Artificial Intelligence and AutomatitPRAI was

jointly established in 1978 by the Minigtof Education andinistry of Space lPRAI may
have been under HUSSTNational Defenselnstitute [ ], and may

have carried out multispectral image guidance work involving visual scene matching
positioning for Chinese keysssassia mace and othemissiles and weapons systef#s.

Research Direction:

1. (Ground object fine) spectrafopertymechanisms [( ) ]
2. (Multispectral) image guidance information processing (theory and methods))[(

( )]

3. (Multispectral) target detection (thgcand methods) [( ) ( )]
4. (Multispectral) new sensor design and {take information processinggchnology [(
) (D) R

Notable Applications:

1 Thelab is mainly focused on the aerospace domain, specifically on guidanamtion,
and route planning for nespace flight vehicles (aircraft and missiles) as well as
unmanned aerial, and to a lesser extent underwatdcles.Thelab has also published
significant work on target detection and recognition, including ofgtabjects (like

military airports for missile targeting), ships, and aircraft like stealth aifS¢af3 89489
896 897

Leadership and Key Personnel:

1 Director:Unknown
Y Deputy Director:Hu Fei[ 18
0 Research interesia millimeter waveandterahertztechnology,as well assignal
processing in target detection
o Previously a visiting scholar at the University of Tennessee
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Notable Collaborations:
Domestic

1 Worked on several projects involving laserdérn with the Tianjin Jinhan@echnical
Physics Institute [ ]) (ak.a. CASIC Third Academy 83Bth Rl

[ 8358 )89

International

None Found

Lab Equipment:

No Information

Address

Possibly celocated with School aNo. 1037 Luoyu Road, Hongshan District, Wuhan, Hubei
Province[ 1037 %%

Website

http://aia.hust.edu.cn/yxgk/xkjd/dpxxclisgjjz.htm

https://web.archive.org/web/20190215015421/http://auto.hust.edu.cn/yxgk/xkjd/dpxxclijsgjjz.htm

Known Aliases:

1 National Key Laboratory of Science and Technology on Mg#ctral Information
Processing
1 National Key Laboratory of Mukspectral Information Processing Technolggy

]

State Key Laboratory for Multispeefrinformation Processing Technologies

= =4
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36.Defense S&T Key Laboratory of New Ceramic Fiber and Composite
Materials

Official English Name: National Key Laboratory of New Ceramic Fibres and Composites
(CFCy“

Chinese Name:

Research Field:Aerospacé Multiple (Aircraft, Non-ballistic Missiles, Radar, Space Vehiclés)
Materials Hypersonic Technologies, Propulsion, Stealth Technologies)

Affiliations:

1 PLA National University of Defense Tiexology [ ]
o College ofAerospace Science and Engineefing ]

Key Data:

1 Established1998 9 Official start of operation2003
1 Total FundingUnknown 1 Floor Space:5,500 sgm (lab space)
f Personnelover 38%2

Lab Overview:

The Defense S&T Key Laboratory of New Ceramic Fiber and Composite Materials
conducts research inteew materials for advanced aerospace applications, inclusteath and
heatresistant materials for aircraft, space vehiaissiles,andaircraft and rocket engines

Further Information:

1 Thelab has several subordinate offices:
0 SpecialCeramicFibersResearctOffice [ ]

o CeramicThermalStructureMaterialsResearcltOffice [ ]
o StealthFunctionalMaterialsResearch Offic 1993
1 During Chinas 10th FiveYear Plan (200:2005), the laboratory undertook over 100
research projects with annual research funds per person exceeding 500,080 RMB

Research Direction:

1. Materials design and preceramic polymergbysis technology [
]

2. Ceramic fibers preparation technology [ ]
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3. Preceramic polymer pyrolysis composite (material) preparation technology [

]

4. Material performance measurement and evaluation [ ]
5. Camouflage andtealth technology [ ] and nanematerials [
]905 906

Notable Applications:

1 Thelab 6 s rhasslikely beerhused imrcraft, missile radomes, hypersonic missiles,
space vehiclesijrcraft and rocket enginesndaircraft stealth technolog§P? 908 909910911

1 The lab has achieved a series of significant breakthroughs and innovative achievements in
the design and synthesis of preceramic polymers, continuous SiC fibers, nitride wave
transparent ceramic fibers and their composites, -filieforcedSiC-based composites,
nanoporous thermal insulation composites, and-teghperature stealth composites, and
has provided technical support for the development of a new generation of Chinese
aerospace vehiclel has also produced composite nozzle adjggpiecs and innercones,
SiC/SiC composite nozzle adjusting pkasd inner corg and aerogel insulatie!? 913

Leadership and Key Personnel:

1 Director:Ma Qingsong [ 1914
1 Deputy Director:Liu Rongjun [ 1915

Notable Collaborations:
Domestic

1 Thelab has significant cooperation with Central South University (CSU)[ ] and
its Defense S&T Key Laboratory dightweight, High-strength Structural Materials [

]. Both labsare located it€hangshaT he twolabs
have co-hosted the Special Powder Metallurgy and Composite Materials
Preparation/Processing [ / ] academic conferences,
along withthe CAS Institute of Metals Research | ] and others

The conference focused on the latest development$rati@y metals, higliemperature
alloys, powder metallurgy, cemented caghidigh-performance alloys, metahatrix and
ceramic composites, friction materials, structural materials, surface coating and protection
technologies, and preparation and procgsschnologie$!®
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International

1 Thelab claims to havestablished academic relationships withkyo University and the
National Materials Institute of Japan, Sydney UniversityAustralia, University of
Bordeaux and Lyon Universityn France Chungnam National Universityn Korea,and
Nanyang Technological University Singaporel’

Lab Equipment:

1 Thelab has over 38m RMB of experimental equipment.
1 Thelabhas the following equipment and facilities:
o Continuoussilicon carbidefiber productiontestline with 500kgannual output
o Ceramic base composite material design and molding system
o Functional composite material design and processing system
o Advanced materials analysis and testing platféfH®

Address
CFC KeyLaboratory, 1st Courtyard, National University of Defense Technology, No.109 Deya
Road, Kaifu District, Changsha City, Hunan Province [ 109
CFC 1920
Website

https://web.archive.org/web/20150501040729/http://www.nudt.edu.cn/ArticleShow.asp?ID=80

Known Aliases:

1 CFC Key Lab, National Unersityof Defense Technology [
]

1 National KeyLaboratory of New Ceramic Fibers and Composites |

]
Defense S&T Key Laboratory of CFC [CFC ]

Key Laboratory of CFC [CFC ]
Key Laboratory of Novel Ceramic Fibers & Composites
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37.Defense S&T KeylLaboratory of Parallel and Distributed Processing
Official English Name: Unknown

Chinese Name:

Research Field:Multi-Domain(Aerospace, likely otherg) Computer TechnologgAlso: Space
Vehicle$ 7 Simulation &Modeling (Also: Nuclear Technologigs

Affiliations:

1 National University of Defense TechnologyUDT) | ]
0 College of Computer Science and Technolpgy ]

Key Data:

1 EstablishedUnknown i Official start of operation2011
1 Total FundingUnknown 1 Floor Space2,850 sgm
 PersonnelUnknowr??! 922

Lab Overview:

The Defense S&T Key Laboratory of Parallel and Distributed Processorglucts
research into parallel and distribufgdcessing algorithmsoftware, and architectureis heavily
involved in the development of higierformance computer technolggparticularly the
development of the Yinhe and Tiane line of supercomputers and their associated technologies. It
also conducts research into other cutialye computingiélds, such as big data processing. A
its founding it was lauded as an important step in the development gbdwifgirmance computing
in the PRC#

Further Information:

1 Thislab has a HigtiPerformance Computing Innovation Team | ]
and aPetaflop HighPerformance Computing Key Technology Innovation and Research
Team [ 1924

Research Direction:

1. Parallel algorithms and applications [ ]
2. Parallel and distributed processing system software | ]
3. Parallel andlistributed processing architecture [ ]
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4. Parallel and distributed processing system performance evaluation [
]925

Other Notable Research areas:

f S&T monitoring applications for big d&f&

Notable Applications:

1 NUDT's School ofComputers houses the Tianhe [ ] supercomputers, which are among
the fastest in the world, and thé&h seems to have played a key role in the development of
these supercomputers. ResearcheKay whois affiliated with thislab, was deputy lead
designerfor the Yinhe-Y, Yinhe-Z, Tianhel, and Tianh€ supercomputers. Researcher
Yang Xuejun was the chief designer for the TiatthBupercomputer. Current Director
Liao Xiangkewas a leading researcher for the Tiatithend Tianhe, as well as for the
Kylin [ ] operating systemused by these supercomputers. The Tighhe
Supercomputer has been cited for its use in nuclear weapons research and has been
subjected to export control by theSJGovernment for that reasdfy, 928 929930931932

1 This labd ersonnelprovided key research for the Yinkeries | ] of

supecomputersin the 1980s and 1990s. These supercomputers led to advancements in
nuclear science, space simulations, and meteorologyyeargltilized by the Ministry of
Space Beijing Simulan Center [ ], the 3rd Academy Simulation
Center [ ], and thelst Academy Pth Research Instituté 12 ],
becoming an important tool for the development of strategic weapons. The ¥inas

used by the GSD, GAD, and PLAAF for military meteorology, nuclear technology,
computational fluid dynamics, and otlagplications Professor Lu Xicheng was involved

in the development of the Yinfgeand Yinhe4 supercomputers and Yinhe Yuheng 9108
Core Router [ 9108 ].933934

1 Recent and ongoing projects inclualeew generation supercomputers, key technologies

toward an ultra higiperformanceparallelsupercomputer funded by the NSFC, and a "core
router” [ ] program funded by the 863 PI&H.

Leadership and Key Personnel:

{ Director:Liao Xiangke [ 1936937

0 PLA Major General an@€AE academician

o Involved in Yinheseries, Tianhd, and Tianhe& supercomputergndKylin OS.
f Academic Committee Directoku Xicheng [ 1938939940

o CAE Academician

o Directed development of Yink2 (in 1980s) and Yinh& parallelsupercomputer
in 1990s.
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o In 2006, served as PLA GAD Deputy Director of ®cie and Technology
Committee and wirrently working with CMC Science and Technolgggmmittee.
o Did early career work at tiversity of Massachusetiis the U.S(198284).

1 Deputy Director:Li Dongsheng | 194

f Deputy Managing DirectoDou Yong [  ]%4

Key Personnel:

f  Zhou Xingming [ 1943

o0 Bornin 1938, Corps Leader grade Major Genaral CAS Academician
o Participated in early development of Chinese transistor computers, integrated
circuit computers, and China's first supercomputers (Yinhe series)

f Peng Yuxing [ 1944
0 Research interests distributed computing technology and big data processing.
ﬂ Lu Kai [ ]945 946

o Expert in military uses of computers.
0 Assistant lead designer for Yinh¥, Yinhe-Z, Tianhel, and Tianhe&
supercomputers.

Notable Collaborations:
Domestic

1 In May 2020, thislab cehosted a forum,fintegrating Artificial Intelligence and
Computing Systents [ ], featuring personnel from Coretronic

Microelectronics Co. | ], Alibaba, Tsinghua, Shanghai

Jiaotong University, Huazhong S&T Unividys USTC, PekingUniversity, National
University ofDefenseTechnology and CAS, as well as Duke Universify 248

1 Professor Dou Yong of thieab spoke about computer systems architecture at a 2018
conference hosted by tl®AEP Center for High Performance Numerical Simwat{

]. CAEP is responsible for research rethte China's

nuclear weapons. Likewise, Professor Lu Xicheng spoke at the 8th Academic Conference
of CAEP in 201249950

International

1 In May 2020, thidab cehosted a forumintegrating Al and Computing Systems [
] (see above), which featured Chinese personnel from military, academic, and

private institutionsandalso feature@ Professor fror.S.Duke University?>! 952
1 Thelab allegedly has establishkmhgterm cooperative relationships with academic and
research institutes in the U.K., Germany, and Singai3dre.
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Lab Equipment:

1 According to an unofficial sourcehe la b @t®rnal Gigabit LAN is connected to the
NUDT campus networke*
1 Facilities include
o High-performance parallel computing sysie
o High-performance microprocessor design and tegtintjties
o Virtual computing environment tefgtcilities
o High-performance simulation computing platform
0 Parallel computing system evaluation environnient

Address

Possibly celocated with the NUDT School of Computershai. 109 Deya Rad Kaifu District,
Changsha, HunaRrovince| 109 ]°%¢

Website

None Found

Known Aliases:

1 State Key Laboratory on Parallel and Distributed Processing [

]
1 National Key Laboratory of Parallel & Distributed Procesding

]
State Key Laboratory for Parallel and Distributed Processing
National Laboratory for Parallel and Distributed Processing
Science and Technology on Parallel &nstributed Processing Laboratory
Parallel and Distributed Laboratory
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38.Defense S&T Key Laboratory of Precision Guidance and Automatic
Target Recognition

Official English Name: Unknown

Chinese Name:

Research Field: Aerospace i Nonbdlistic Missiles (Also: Raday 1 Target
DetectionRecognition (Also: Air/Missile Defense GNC, Information Processing, Intelligent
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Technologies, Microwave Technologiddjllimeter Wave Technologies, Sensing, Terahertz
Technologiep

Affiliations:

1 National University of Defense Technolog@yUDT) [ ]
o Collegeof Electronic Engineering [ ]

1 Shenzhen University
1 Additional branches of unknown subordination at Xiamen University, Beihang University,
andUniversity ofElectronic Sciace and Technology of ChifeESTC)

Key Data:
1 Established1992 9 Official start of operationdJnknown
1 Total FundingUnknown 1 Floor Space:2,153 sgm (Shenzhen)

f Personnel14 (Shenzhed)’ %8

Lab Overview:

The Defense S&TKey Laboratory of Precision Guidance and Automatic Target
Recognitionconducts research on automatic target recognition (ATR) for radar and missile
guidanceThis lab has taken a leading role in the development of ATR technology for precision
weapons in Cina®°

Whilethelabés pri mary he a dhpuassecond, eesualibmncta talletl UD T ,
the ATR Defense S&T Key Latratory Intelligent Information Processing Lab [ATR

], at Shenzhen University. It also hsatellite branches at
Xiamen University, known as ti&h Research Office | ], Beihang University, and the
University of Electronic Science and Technology of China in Cheffjdet %2

Further Information:

1 Far moranformation isavailable about thiab's Shenzhen brancthe ATR Defense S&T
Key Laboratoryof Intelligent Information Processing [ATR

] was established iApril 2001 and formally inaugurated on 18 October

2001. It was inspected drapproved on 18 September 2003 by the Shenzhen Science,
Technologyand Information Bureau. It was a joint project of the PLA GAD and Shenzhen
municipal government, and oversegnthe GAD (now CMC Equipment Development
Departmentand COSTIND (now SASTIND). Its research focuses on sensor networking
systems, sensor information fusion, sensor network information security, infrared, optical,
and remote sensing image processing, anghertz imaging technology. It houses nine
specialist labs, including a muliensor networking system laboratory, embedded system
laboratory, RF lab@tory, infrared radar laboratory, microwave radar laboratory, terahertz
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laboratory, remote sensing labtory, information security laboratory and image and video
laboratory As of 2017, it has 14 fixed personnel, with 19 PhD students and 59 master's
degree studen§3 %4

1 This lab oversees the subordinate ABR.ab at NUDT, which conducts research into
optical image automatic target recognition, embedded information procesaul,
intelligent image processing services for the aerospace, security, and surveillance
industries’®®

1 A recruitment notice from 2016 for thiab indicates it was interested in reangtoptical,
mechanical, laser, and circuit development engineers, as well as radar target recognition
technology developef§®

Research Direction:

1. Sensor networking systems [ ]

2. Sensor information fusion | ]

3. Sensor networlnformation security [ ]

4. Infrared, optical, remote sensing image processing |i ] ]
5. Terahertz imaging technology [ 1°87

Other Notable Research areas:

1 Thelab has an "ATR Spring Rain" Fund [ATR ] which allocates funding for

three arearelated to ATR:
o Advanced detection systems
o Data knowledge engineering
o Intelligent algorithm applicatiof®
1 In 2020,thelabprovided funding for six research areas {long 300k RMB in funding
for each):
o Static image data dynamization technology feofoelectric sensors
0 Target representation model construction for unmanned platform information
assurance applicatien
o0 Underwater target detection technology in hyperspectral image data
o Intelligent separation technology of complex backgreuadd lowobservable
targets
0 Measurement and extraction of motion features based on vortex light
o Embedded intelligent information processing syserarchitecture and
implementation specificatia?f®
1 Pera2017 Shenzhen Branch recruitment naietab is ecruiting in the following areas:
o Intelligentsensingnetwork systems
o Image processing and recognition
o Informationfusior?’®
{1 Detection and tracking of small infrared tar§éts
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T
)l

Millimeter-wave automatic target recognitff
Infrared automatic targe¢cognitiod”3

Notable Applications:

T

T

This lab has played a major role in the development of the PRC's recent air and missile
defensesystemsThislab's Technical Innovation Team | ] has been working

on air and missile defense targ&fiormation processing projects since the 8th FivarYe

Plan (19911995). This team specializes in developing the "brains" and "eyes" for these
missiles (likely reference to the missile's internal computer and guidance systems), making
them more accurat&nown examples of missile development include:

o In 2001, thelab worked on an unidentified "Assassin's Mace" weapon. Current
Deputy Director Xie Honghong was on this team.

o Thelab developed the guidance system for a major new missile systaaimg
ATR arund 2007. This was considered a turning point laddincreasedLA
interestin incorporating ATR. This could be a reference to theIl[T ]
anti-satellitemissile, which conducted a successful launch in 2007.

0 During the 11th Five Year Plan (20@610 thelab's Technical Innovation Team
developed an unidentified piece of equipment which contributed to China's first
land-based miecourse antmissile test [ ]- This is an apparent
reference to the RC's first antiballistic missile test in 2010t also successfully
tested equipment in the 10th, 12th, and 13th Five Year Plans.

o The Technical Innovation Team conducted a successfulrassile defense test in
the Gobi Desert in July 2017 which introduced Al into target recognition. It again
tested his missile in February 2018. This is likely a reference to the3[)N

] anti-ballistic missile system (which held launches around both these dates),

implying that thidab helped develop the ATR guidance functions of the3DN
In July 2020, thidab'sNew Systems Technical Research Office [ 1,
which specializes in precision strike weapomsearche@ new weapons system (from
context, a missile system). This teanveleps missile "brains” [ ], and is conerned
with radar and infrared guidandeincorporates ATR in order to lift the electronic "fog"
from the modern battlefield. Unofficial observers speculated that this test may be referring
to the CJ100 cruise missilé’4975976
This lab provided technical support to improve HER capabilitiesfor an unidentified
new precisiorguided weapons system. Thab established a new research lab fusing
millimeter wave ATR and infrared ATR to conduct research on new intelligent target
recognition technologies for precision weapdfis.
Former Director Guo Guirong has been involved in development of ship radar target
automatic identification systems, air target electromagnetic feature extraction and
identification systems, broadband radar target automatic identification syfsteasps,
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armor, aircraft and other targetsadar antinterference systesn and radar jamming
automatic identification systes®i’®

1 Thislab's Xiamen University branch developed computer chips for the Beidou satellite. It
also developed technology related to "setjanizing network communication¥’®

Leadership and Key Personnel:

{ Director, Shenzhen Branch: Xie Weixin[  ]%°
{ Director, Xiamen Branch: Shi Jianghong [ ]%8
f Deputy Directors: Zhuang Zhaowen [ ]; Xie Honghong [ 1982983 984

0 Zhuang Zhaowen holds thank of either Major Generalor senior uniformed
civilian cadrein the PLA. Heis a member of thémerican Society for opto

electronic Engineeringand is angert in signal processing and AT& radar and
precision guidance

f Deputy Managing DirectortWang Zhuang [ 1%
Key Personnel:

f Guo Guirong [ 1986987

o Lieutenant General, CAE Academician, dald director from inception in 1992 to
2017, still serving as honorary director
o Designed a wide range of ship and aircraft radar and target recognition systems.

Notable Collaborations:

Domestic

1 This lab has established a joint base with the China Association for Science and
Technology (CASTY28

1 Thislab cehosted the 2nd AerospacelC| ] competition in 2019 with multiple
other institutions, including SASTIND, CASI@e SASTIND Space Defense Innovation
Center [ ], the Chinese Society of Astronautics [

], CASIC 2nd Academy2nd Department [ ], the Defense
S&T Innovation Base Strategic Alliance [ ], CASC 8th
Academy 8th Department | ], CASIC 10th Academy Dth
Department [ ], the Beijing Simulation Center [ 1,
DaoCloud, ananultiple key laboratories anghiversities’®®

1 Personnel of thikb, including Guo Guirong and Xiam&ranch Director Shi Jianghong,
are associated with an experts group in collusion with the Xiamen Yaxun Network Co.[

], which is itself a subsidiary of the CETOtBRI [ ]
and conductsesearch into satellite navigation, among other thitfys.
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International

T

T

Lab Deputy Director Zhuang Zhaowersenior PLA officerand expert in automatic target
recognition in radatsis alsoallegedlya member of the American Society fOGpto-
electronic Engineeringf!

Thislab was heavily involved in a 2009 Conference held at Shenzhen Universiindthe
Shenzhen International Conference on Advanced Science and Technology, Wathishe
Shenzhen director chairiftg?

Lab Equipment:

T

Thelab's ShenzheBranch website includes extensive writeups of its nine subordinate labs,
including lists of specifiequipment owned by the labkhis includes advanced equipment
from U.S. companiedAgilent, Intel, and others, possibly in violation dfS. Government
export controlgXxx 993

Shenzhen has nearly 550 sets of instruments (another source from 2017 clgiraa&80
over 30m RMB (pethe same 2013ource, 33.35rRMB) in fixed assets. It has over 12m
RMB in fivaluable (i.e. worth over 300k RMB) equipnme.®94 99

Address

NUDT Courtyardl, No. 109 DeyaRoad Kaifu District, Changsha, Hundrovince[

109 9%

Shenzhen Brancl8henzhen University S&T Building 15 |

15 ]997

Website

Shenzhen Branch websitgtps://it.szu.edu.cn/gfkjzdsys/index.htm

Known Aliases:

1 National Key Laboratory of Automatic Target Recognition (ATR) [ (ATR)

]
0 This name is more commpime Precision Guidance aéd [ ] part is
oftentimes omitted

xoi | jsts of lab equipment are availaklpon request
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1 National Key Laboratory of Precision Guidance and Automatic Target Recognition [
(ATR) ]

1 Defense S&T Key Laboratory of Automatic Target Bgaition (ATR) |

(ATR) ]

ATR Key Laboratory [ATR ]

ATR Key Laboratory of Defense Science and Technology [ATR ]

National Lab of ATR(or ATR National Lal)
Key Lab of ATR
Automatic Target Recognition Laboratory of National Universitpefense Technology
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39.Defense S&T Key Laboratoryof Precision Hot Processing of Metals
Official English Name: National Key Laboratory for Precision Hot Processing of M&tals
Chinese Name:

Research Field: Aerospacei Unknown T Materials (Also: Intelligent Technologies,
Semiconducto)s

Affiliations:
1 Harbin Institute of Technology (HIT) ]
o School of Materials Science and Engineering [ ]
Key Data:
1 EstablishedtUnknown 9 Official start of operationst996
1 Total Funding80m RMB (as 02016) 1 Floor Space:6,600 sgm

1 PersonnelUnknowr??®

Lab Overview:

The Defense S&T Key Laboratorpf Precision Hot Processing of Metat®nducts
research intadvanced hot processinmcluding precision castingand forming, welding, heat
managemenand automation and intelligentization of these proce#tsesa significant source of
national defense funding relatedaiecision hot processing technolog§°

Further Information:

1 Thislabmay have a subordinate Rapid Solidification Lab [ ] as well asa

Fluid High-pressure Forming Technology Research Results Hall |
]_10011002
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1 In September 2020, personnel with the State Nuclear Power Technology Corporation took
a tour of thidah, indicating a possible role in materials related to nuclear techn&idhy

Research Direction:

1. Precision hot processing and forming of advanced mdderia

2. Precision casting ]

3. Precision plastic forming ]

4. Special heat managemgnt ]

5. Automation and intelligentization for precision hot proces$ing
]1004

Notable Applications:

9 Little information could be found about the applications of thikh 6 s r esear ch.
member of a joinproject on aerospace materials.

Leadership and Key Personnel:

9 Director:Yuan Shijian [ 12005

1 Deputy Director:Su Yanding [ 2006

Notable Collaborations:
Domestic

1 Thislabestablishedhe Joint Laboratory of Aerospace Metallic Materials [
] and Joint Laboratory for Welding of Metallic Materials [

] with three National Key Labs in 2019. The three olhbswere the Stz

Key Laboratory of Advanced Welding and Joining [ 1,

State Key Laboratory of Comprehensive Utilization of Vanadium and Titanium Resources
[ ], and State Key Laboratory of Metal Materials for

Marine Equipment and Their Applicafis [
]. The SOE Ansteel Group [ ] was also involved in this effott?’

International

1 Aresearcher at thigb,Shen Hongxiajwas a visiting scholar at South Florida University
from 20142015 and has since written at least four caltabve papers on microwires with
researchers from this universif®
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1 Lab researchers wroteza0 18 paper on fiAdv an cietermetalic t

compound | aminated compositeso WPth Univer

Lab Equipment:

1 Thislab is equipped witmumerous pieces of foreignade equipmenincluding U.S.
equipment (possibly in violation &f.S. Governmengxport controls)including:

(0]

O OO0 O oo

(0]
(0]

Vacuum/atmosphere hot pressing sintering furnacg. U
Rapid mold making systenu(S)
Wax pressing machine (8)
Dewaxing machine (L$)
PHI5700XPS/AES surface analysis systenS()J
High-temperature higipressure gas quenching furnace (France)
Medium watercooled copper crucible vacuum induction melting furnace
(Germany)

A 6TP, melting temp 2500C, vacuum level 5xfrfbar)
Doubleroller thermal precision spinning machine (Spain)
Multi-arc ion plating device (Russia)

9 Otherlab equipmenincludes:

(0]

O OO0 O0OOo0OOo

Address

Rapid solidifying powder and jet forming machine
Vacuum high temperature roasting furnace
5000KN Super Plastic Forming Machine
10000KN high energy screw press

50 KJ Electromagnetic forming machine

20000 KN internal high pressure formingchae
Plasma source ion injection device
Semiconductor laser welding machiti@

There are multiple addresses associated witHdbis

1 Address in Baidu MapBuilding A2, Office 108, Fhua 2nd ®ad Nangang District,
Harbin,HeilongjiangProvince[ A2 108 ]

1 Harbin Instituteof Technology, Building 10 [

10

]1011

1 Harbin Institute of Technology 1st School District, Hot Processing Building [

]1012
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Website
http://mse.hit.edu.cn/2015/0708/c3817a99884/page.htm

Known Aliases:

1 National Key Laboratory for Precision Hot Forming of Metals [

]

40.Defense S&T Key Laboratory of Radar Signal Processing

Official English Name: National Key Laboratory of Science and Technology on Radar Signal
Processingr National Lab of Radar Signal Processftig!0

Chinese Name:

Research Field: Aerospacei Radari Information Processing(Also: Imaging, Intelligent
Technologies, Simulation & Modeling, Target Detection/Recoghition

Affiliations:
1 Xidian University [ ]
0 Schoolof ElectronicEngineering [ ]
Key Data:
1 Established1991 9 Official start of operationst995
1 Total FundingUnknown 1 Floor Spaceb,200 sgm

1 Personnel641°15

Lab Overview:

The Defense S&T Key Laboratory of Radar SigRabcessingvas part of the first batch
of key labs established in 1991. It conducts reseasletted toradar signal and data processing,
detection systemandinformation acquisition and processifdis lab is ranked first in Chinia
the field of signhand information processing.

The predecessor to thigb was the Digital Signal Processing Small Group |
], established in 1974 1980, itbecame th&lectronic Engineering Research Institute [
] (also known as thé EI ect r oni cs ], assittis stillusbnetimes
referred to today)0161017

Of note, hefield of target recognition was a lorigrm bottleneck technology for the PRC.
It was considered a high difficulty area and faced many setbacks and little priograssng
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period beforghe arrival ofcurrent DirectoiLiu Hongwei at this labLiu's teameveriually made
a major breakthrough in target classification which itwon a 2nd Class National Technology
Invention Award [ ] in 2015. This research has since become standard on

PLA radars, givinghemthe ability to identifytargetsand other detiled informatia.101810191020

Further Information:

1 On thislab's website, all images of the banner including the words "National Defense" [
] are censored out. Similarly, thab's origins are simply described as coming from
generic'government investment” on the English web&ité.
1 Thislab has 5 subordinate Research Offices [ ], numbered 1 to:5

0 1stOffice oversees research into New System Radars [ ] and Precision
GuidedRadars | ]

o 2ndOffice oversees High Speed TirRealistic Signal Processing [

] and Radar System Modeling Simulation [ ]

o 3rd Office oversees Array Signal Processing [ ] and Adaptive Signal
Processing [ ]

o 4th Office oversees Radar Imaging [ ] and BattlefieldReconnaissance
Radar [ ]

o 5th Office oversees Radar Target Identification [ ], Broadband
Radar Signal Processing [ ], and Network Radar Technology
[ ]10221023

1 In 2019, Liu Hongwei was put icharge of the Nationdlocal Joint Engineering Research
Center [ ], which aims to take radar technology

developed for military use and transfer it to civilian applicati§fs.

Research Direction:

1. Radar data and signal processing ]

Radar detection system technology [ ]

Intelligent information acquisition and processing | ]
Radar imaging and target identification [ ]

Multi-dimensional multchannel information acquisition and processing [
]1025

a bk own

Other Notable Research areas:
1 STAP and array signal processing
1 Radar imaging and automatic target recognition
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Radar system and emerging radar techniques

High speed parallel processing algorithm

Radar system modeling and simulation

High-speed digital signalrpcessor design

Distributed Small Satellite SAR INSABMTI Processing

Adaptive side flap phase cancellation

Array signal processing

Spacetime two-dimensional adaptive signal processing

Sparse array integrated pulse aperture radar technology

Radar imagng

Radar automatic target identification

Research into Rydberg atomic receivers

o Considered a high difficulty subject with little relation to signal processing, but will

have major implications for future rad#$ 10271028

= =4 =4 -4 -8 -8 -8 -2 _95_9 -9 -2

Notable Applications:

1 Thislabisinvolvedint he devel opment of the PRCO6s mos
particular note ists development ofin antistealth metewave radar [ ]
(possibly the JY-26 or J¥-277?), the first in the world, which isllegedly capable of
detectinghe F22 aircraft and leaving stealth technology obsolete. It first detectedan F
nearChina in February 20162°

1 Thislab has worked omielligent target recognition technology, giving PRC radars the
ability to ascertain aircraft type and otheseful data

1 Also related to antstealth radarthislab is developingraL-band 16transmit 16receive
MIMO radar test systertf3!

1 In 2013, thislab developed anirbornekatelliteemounted radar ground motion target

Detection (GMTI) system [ / (GMTI) ] for military
use1032
1 Thelab's 3rd Research Office oversees resean@attlefield Reconnaissance Radsis
1 Thelab's Remote Sensing and Imaging Innovation Team | ] has

made unspecified major gains in military remote sensigpmaissanceand precision
guidancet®3

Leadership and Key Personnel

{ Director:Liu Hongwei [ J103%
0 Becamda h e Bdéumyéss Key Lab Directat 35
0 Specializes in radar target recognition [ ], cognitive detection [
], cooperativedetection | ], and new system radars | ].
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o Previously worked ithe U.S. before returning tothe PRC.
f Deputy Directors: Zhang Linrang [ ]; Su Hongtao [ ]; Liu Feng [  ]0%
10371038
! FounderBao Zheng[ ]%°%°
o CAS academician, considered a pioneertha development of Chinese radar
technology.
o Died in 2020.

Key Personnel:

ﬂ Chen Bo [ ]10401041
o Previously a senior research scientist at Duke Universitlye U.S.from 2008 to
2013 returned to PRC as part ©housand Talents Plan.
f Liao Guishen¢f*?
o Involved in several important projects for both military and civilian radar,
improving aircraft and satelltmounted radarssinglestation multisatellite

measurement and control [ ], satellite navigation an
jamming [ ], and conventional radar comprehensive -anti
jamming [ ]. Completed projects includ&pacebased

SAR/AMTI/GMTI Concept Resear¢ch "Multi-dimensional Anti-jamming
Technology forSatellite Navigation Systems' "Distributed Microwave Imaging
RadarInformationAcquisition and SARmageTargetldentificationTechnology
Resear c h, 0 Miciowaset maginy Ratlaeldformation Acquisition and
SAR Image Target Identification Technology Research," iSmall Satellite
Distributed Radar Imaging and Data Processing Methbdsd"Space Bag#"

Early Warning Radar System Technology Reseéarch

Notable Collaborations:
Domestic

1 This lab has (or had) joint labs with Chinese companies SBS, ALTEAo(a#dry of
Programmable Devices [ 1), and Cadence (Northwest China Technical

Support and Training Center | ]).1043

1 This lab has collaboratedith ZTE onthe project, "W-CDMA system simulation and
software radio implementation structure usimgelligent antenna spadame signal

processing technology” W - CDMA
] 1044
“ASmal | Sat el | edacted iDncgiublicipublicatiend 6 i s r

“ifSpace Basedo publicpudichtionst ed i n most
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1 This lab cooperatedith Norinco212h Rl [212 ]ontheproject, "Fuze System Modeling
and Simulation” [ ].1045

f Thislabhelped establisthe RadaSignal Processing Lab at Xiamen Universfif.

1 As part of Plan 2011 [2011 ], thislab is part of a collaborative effort with CETC and
possibly others to form a "Collaborative Innovation Center of Information Perception
Technology.*47

1 Thislab and thé®efense S&T Key Laboratory of Electronic Measurement Technaepy
up a NewSystemRadarResearch andestBase | ] in the
Qingdao DevelopmentZone in 2005 to research and explore new radar detection
technologes design and manufacture an@umouslydeveloped new radar system, and
contribute to the development informationized national defense technology.ig hitles
to no information available on the base after its founding, and only one joint study between
the two labs appears to haveen published?48104°

1 Thislab hosted the 4th Electronic Information Young Scholars Forum in 2019. A professor
from the Air ForceEngineering University gave a talk on key problems in cognitive

electronic warfare [ ].10%0
1 In 2012 thdab hosted a cdarence"Seminar on Advanced Radar and Countermeasures
Technology" [ ]. Participanteamefrom the PLAAF Equipment

Research Department, CASIC 2nd Academy 23rd RI, CETC 38th RI an&ll4thd the
National University ofDefenseTechnology. Topicdncluded the development of air
defense and early warning radar systems, countermeasures for early warning and
surveillance radars, airborne early warning radars, systemdetidbuted aperture phase
reference synthetic radars, target detection andtifdmtion based on polarized SAR,
radar detection technology for shallow buried targets on the surface-sowilte
heterogeneous information fusion algorithm based on random set theory, cooperative
visual computing, and parametric radar signal prongssieory and applicatiori8>!

1 As of 2018, thislab's academic committee includes individuals from the PLAAF
Equipment ResearchAcademy, PLAN Equipment Research Academy, Joint Staff
Department Survey and Mapping Research Institute (now possitiy &eSF Battlefield
Research Institute), NORINCO, CALT Research and Development Center, CERC 1
and DthRIs, CETC2ndAcademy 3rd Rl, NORINCO 2®th RI, and NationalUniversity
of DefenseTechnology" 1952

International

1 This lab controls alll Planinnovation Base [111 ] for "Radar
Cognitive Detectionand magingRecognition™ [ ]. The 111 Plans
stated aim is to establish such innovation bases to attract top foreigntidaleatPRC
spurring ech transfer. Thi$11 Plan Innovatio Basenasalreadyestablished joint research
centers with Syracuse University and the University of Pisa in Italy. The Syracuse
collaborative center is called the International Center for Information Fusion. According

Xi A complete list with individual namés available upon request
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to a Syracuse press redeathis telsnology can be applied to "health, the environment, and
security.” The Pisa collaboration is known as the Joint Center for Cognitive Signal
Processing [ ]. This 111 Plan Baseds dedicated to

development of radar technology in China, focusingcognitive detection theory and
methods, intelligent radar theory and methods, unmanned aircraft swarm cooperative
detection theory and methods, etc. It states "introduction of foreign talents" as one of its
goals. Liu Hongwei, who has played a major raléhie foreign relations of this base, works
on target recognition for military raday§319%4

1 In2019,thdab6s 111 P a rheldtm2main@ratiomal WaBksrogon Signal
and Information Intelligent Learning and Processing (SIILP 2019) [

]. Foreign speakers came to tHi&1l Planbase from Columbia

University, New York University, University of Maryland, Univessiof California,
University of Oklahoma, Akron Univsity, and Bell Labs in the .8, as well as academic
institutions from the K., Italy, Switzerlandand Australia" Topics discussed included
cognitive learning, deep learning, compressed percepting, data processing,
metamaterialsintelligent modeling,andlearning and processing of model parameters in
different kinds of signals and information such as radar, communisatiorages,
hydroacoustis, and language. The base is dedicated to develdpofeadar technology

in China, focusing on cognitive detection theory and methods, intelligent radar theory and
methods, unmanned aircraft swarm cooperative detection theory and methods, etc. It states
"introduction of foreign talents" as one of its go&ls1 Hongwei, who has played a major
role in the foreign relations of this base, works on target recognition for military t&efars.

1 A researchefrom Bell Labs in the US. was invited by thidabin 2016to speak about
recentadvances irompressivesensing, focusing on the hardware implementation of video
compressioraware cameras and reconstruction algoritHitfs

1 French expert Francois Le Chevalier from THALES, an expert on radar target
identification and electronic warfare, came toldiein 2007 and lectured on MIMO radar,
and development of the RIAS system (a French air surveillance radar pt&ject)

1 In 2007, thislab signed a cooperation agreement with the Germantéayhelectronics
company Rohde & Schwat®?

1 This lab has dModel International Science and Technology Cooperation Base" about
which no other information was fourgp®

1 Each year thiab invites 10 foreign scholars for exchanges, and frequently brings in foreign
guest lecturersThelab's website hasoth images andrticlesdocumeting multiple visits
and exchanges with.B. researchers, including researchers from Boeing, RAS, University
of California, University of Florida, University of Minnesotdillanova, San Francisco
State UniversityUniversity of Texas?anAm, and University of Connecticuds well as
researchers from Francie U.K., and Germany Another page listing exchanges with

xii. A'complete list of topics is availablequest
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foreign scholars between 26@005 also includes 8. companies such as Motorola, MRI
Devices, and Broadcoift, 1960

Lab Equipment:

1 A list of equipment possessed by thad includes a high amount of foreign equipment,
including Americarmanufactured equipment from companies like Agilent, HP, IBM, and
Tektronics®V

1 Thelab has a signal generator, logic analyzer, oscillascapd highperformance cluster
computing systenit also has dvanced instruments for signal generation, test and analysis,
data acquisition, and electronic system automation and d&8ign.

Address

(Xidian University)S&T Building, North Campug ]1062

No. 2 Taibai South Bad Xi'an, ShaanxProvince] 2 ]083
Website

https://rsp.xidian.edu.cn

Known Aliases:

T

== =4 4 A

Xidian Electronis Research Institute [ ]
National Key Laboratory of Radar Signal Processing [ ]

Key Laloratoryfor Radar Signal Processing
State Labratoryof Radar Signal Processing
National Laboratory of Radar Signal Processing

41.Defense S&T Key Laboratory of Radio Wave Environmental
Characteristics and Modeling Technology

Official English Name: National Key Laboratory of Electromagnetic EnvironmentNIE164

Chinese Name:

XV Eyll list availableupon request
W Adetaileds pr eadsheet of isthoilosg tdliat hebeshis evqilablepponeeyuest.
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Research Field:Multi-domain(Aerospace, Maritime) Multiple (Communications Equipment,
Radar, Space Vehicles) Electromagnetics(Also: Communications Technologies, GNC,
Simulation & Modeliny

Affiliations:

1 China Electronics Technology Group Corporation (CETC) [ ]
o China Research Institute of Radio Wave Propagation (CRIRP) [

]

A (a.k.a. CET@2ndResearch Institutf22 D
Key Data:
1 Established1993 9 Official start of operationst994
1 Total FundingUnknown 1 Floor Space:Unknown

f Personnel33 (as of 20085°10661067

Lab Overview:

The Defense S&T Key Laboratory of Radio Wave Environmental Characteristics and
Modeling Technologyonducts reearch omadio waves and ionospheric characterisdied how
these environments affect signaisthe aerospace and maritime domaiygplications include
radar,communications, andavigation including forsurface vessels and satellites

Thelab 6 s p ar e rCETCsCGhmd Research institute of Radio Wave Propagation

(a.k.a. theCETC 22nd RI), focuses on the propagation characteristics of radio/electromagnetic
wavesacross the electromagnetic spectinnarious medigand their applicabns Its researcls

widely used in radar, communications, navigation, electronic warfare, measurement & control,
remote sensing, space, raditerference/jammingand other fielddt has participated inational

key engineering tasks suchths"two bombs and one satellit§’ h e  HiRt@Quclear weapons

and satellite), Antarctic communications and reseancti,themanned space prografif®

Further Information:

1 As of 20062007, thdab had three research offices [ ], which focus on propagatio
characteristics and modeling of radio waves in the troposphere and ionosphere [
J ], research and modeling of radio wave propagation
characteristics in mobile or combat environments [
] and research of special radio waaevironment propagation theory and new
mechanism| ], respectivelylt also has database
that provides data storage query and computing sertfites.
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