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REDLAE DA EROEREN 2D L7720 BEICE->TWEEF R X
Do

UboZ &nd, KRmoOFHEICE W TR, 1990 FERIC I AMZEERHKE D
FREMEE ERAERE E L2 EPBEORAMERORBIZEN 57 L
IAIADRMMMBIEL WO TIE L, LRV A VIRFFOEINN 5T
BASS L7c/ A A =7 220, BADOKEITI T D A2 D F R O 5
THHENIREEMTLILDEFZ L,
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(2) RAA=TIWEBA /) R—VavVDER

VTP NEALEBRERSTE 544 =71%, BEFoHENEZHEAL T
5 OMERICIEA L7e 2 & TRIMZRBRZND 72 L0 ) JIZBW T, A /R
= a PRI EFMTEL LD THY, 2 TEOERIZOVTH
HTEZTHEE,

KE O IR THDH 7 L EXE vF (Andrew Krepinevich) 135
FHizB 2% (Revolution in Military Affairs: RMA) (22T, £
DEFY AT LTHEMDEH S, 20 FOMEE &G 2 RARR)
WCERIED L RFIET, ERHWRERBEES &M BEREAED X
STZIRFIZAERT 5] L LTWn5A3, £ LT RMA I ZEH Lik~ 72 THEL
ENTRBY, TORENZRLOLE LTE 2RIEFKED KA Ik pEE
BOAMoN TS, Zhid, Yok TholcilkEmaPZE L, Th
WA — AR R 72 E TR SN A R E TN E KT 5720
DEFEHREMAEDOEIZEHRMETH Y | & 1 IR KIROZEENZ Tz L
TEEEEE ThH o7, ZOBEBEROBEMIZELY, FAYENRR—-F K
ENICEZ L, YEEDRBAGMHEE-S T, R—7 > FEMFIZ 1200 bk
VO BLICEMERBRS SNTEDOTH 7238,

Tk, BEESATIL RMA RERINTZEEZDEAI D, T, A
F=T BERASNCEFERFTIE, ZEERICET 2 KEDO T L 2HE]
O RIEBEG &S e COLERM R EH R BIN L b7 L, A
F 7R LTIEEN BRI Z D=2 ERmbnTnd, £ LT, XA A4
=TINEY TAE A LR ORI BRI 1 D O B E IR
R L, TOIZEnb, WREERGFORINIE T 2R OB ANEKD &
IAMKEDoTEER LD,

TR Iep, KEOWISIFEE T, BFEXKENE OREGTMEORE
i~ —3 %/ (Andrew Marshall) (&, EB®ik/: Soiiko RMA
WCBWTIRERNRER & o Tk, [HINR COE & Tk BEFED
ANFRRER VAT DEBET D X072, BEHi e MBS & . MikiEH o
BHTHD] L LT023, §72b5H, RMANERINDILDDOEMFLE L
T, HEMEIZZIEEEETIERNE W) OR~Y—V Y LD RRTH D,

37 Andrew Krepinevich, “Cavalry to Computer; the Pattern of Military
Revolutions,” The National Interest, No. 37, Fall 1994, p. 30.

38 EHOARMENE (RGO — EFIGR & BCERGRN O 0B L — | TEERBEKRY:
TR 55 39 4. 20184E 2 A, 27-34 H,

39 Andrew Marshall, “The 1995 RMA Essay Contest: A Postscript,” Joint Force
Quarterly, Winter 1995-96, p. 81.
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— ., oBWIcx LTl EAARRO L TFTREIRE, Toh (FEEFE 5
AT RB T AR EIET,) S RMA OB LEHRSIT HDITERKRTH D
N, BRO—DOTHD ERHBT D22 LIV EL2HO WV LK
T, BRSO T TEEMICED L S RFEFIZ RMA OFEXAR SN
@»%ﬁﬁbfﬁw HEAMIZEAEZD 1 DL LTHETTNDEY, ZDk

512, RMA 2B A EMOBEORERENZER TS LITH LW & &%
waé%%kU\%%ﬁ%&RMA@@%KowTﬁ%b&%ﬁﬁ%é
DHLEETHD,

LsL, 2o A =T 3B & RIS, SO 28 L TH- ek
MEEHZB LI Z E TCRERBREZNDT-Z 0D, A/ X—=Ta &
IMTIHEBELTEY ., HiFE Vo b0 RMA [CBWTHEEZR AL Z S
DODTWNDHESZDDTIERNWEAI N, ZDEHITEZXDE,. RMA OB
HFThoEEZDBRFEATIE, HIFL INEX 2 DERE L TH#RREF
HLIZEERADDTIIRWES I,

@) NAA=TRZLBA /)= a vy OER

NAF=TNE, A AT NVOHEWNEFEHA L CREICEAINTZHDOTH
D, KEIZE S THAMERE L UIMOTY TAX A AEBEZREGTE
5D TH-oTz, LT, ZhABNERBRFIZBWTEONEREL-OTH
-7z,

T, &%%%’%wflﬁLt%/N—VayéiﬁT%t@T%%
2 he Wi, ASIEENCET 5510 1 v b O AMmHeiR-CEmR %I
SAM{iﬁvﬁfmkaJ ﬁ%iﬂl—~2éx _ﬂ&fmbkLtAUK7I
NOMANMEENTE NIV —AREH L b ZDHBEDO 1 2TH S
P, LinL, ZFOHRKOER L, L—vUBERE EWVIXROA =T
THATICDDEEZD,

RAF =T ORFEBED SN TR, MR-UAV @ X 5 1ZKEO &
THREZ R EAMEIIRMC Do Tob P Th BN, TORKDOHE
KL, KEEEREELOMTRI SERHIMFICH Tz, 2D XS 73k
Sk B THA%E % ke 72 88 AMUZEHE & I IRANIC, A =T 1330 ey b
DNESFDHEVI B TEAINZZEHEDHIERNL, L=< D
A= T T4 7L THENED b, EEBRFIZBIT 2B Z2IDT-

0 (NG NSRRI R D ERE G (RMA) OFEREICOWT) [EE] F 28 %
%675, 19984F 3 A, 47-53 H,
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DTHD, 2O XD, BEMRICB W TE O 2 B3 - TS5 2B,
WEMBEETAZ LI —TEOEENLILDLEEZOND,

e B, —MICEFERIIEEREREEE bEbh Tk, M
MNED D Z L ~DEFIDRNNETH D, WMETNIE, EFRAGNEE
EIFHZ LT BTHDHEVWI ZETH D, L kEIE, 1957 F0 Vi
WCEDNEMONTHREAT— =7 1 50O H EFRIhclEiB 25217 C
Be, HOOEFEEM&ZM ESEE 2L TEOEMEEZFESTELZOTH
b, TEDXIRFTA AT N LW MEOHMEZHRA Lok, KigE
DOAEBLIZE T D D TIER <, Z0RH D L OITifEE ALz L —<
VOEBRTHHSTZEE AL,

B, kv 27O RAND #HEFT D7 U v 4 2 (Adam Grissom)
T, RMA BEZ2BAICHONT, OXRICEDMA, OHEMEH S, O
RN BUR, OMBSED 4 SIZHELTEBY, L=< DA =TT 4
TIEOILENTHILDOEE 2 L O,

Bbhic

NRAF=TIXKBICB T 2 WAMEROELOF T, XFEBY O T4
BiE | [T L EZXD D THHN, AT /L AR IRHER % 758
LB C ORI L T, VAT A E L THEAEERALNEL
TWe, Zhid, B2k zE®E KRF%D A Y ¥ — (Richard Major) 2384
LTW5 LI, BAROBRMRED - DIZEATIICEE N SR LIZZ
LRV ADOBBE R AR Z THRE R > FEIRT AEMES Lo
M LER EORESAREFEELTWZENWSI ZEThH42, 25 LM
ISR OUEICOBRBDLDIT THLN, ANEERLIZY T X2 A4 AEGRE
MGTEDENIZ L, T LEEREEZMOTHLRBRYHDIFELEL
THFASINDIRETHAH,F LT U TIE A LEBRE TGS D HEIIL,
MFEOEM 2> TRI LA / R=va itk db0THY, - LTH
LWHIFORBICE D DO TIE o mn, TR L o070, KE
BE TR A AT LW ENEK - 72 #8PFOHFNH -7 2 &1,
HIRRONRTHDEE X LD,

41 Adam Grissom, “The Future of Military Innovation Studies,” Journal of
Strategic Studies, Vol. 29, No. 5, October 2006, pp. 908-919.
42 Major, RQ-2 Pioneer, pp. 7-8.
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Flo, KFREELKRZERLORBIME S H o> TEMLICITEL o7z
MR-UAV %I U & L, AR TIIRT Z e KRS kEICB T 5%
< DEE)NFZEHIER EORBOEFRH 722 b, 2L OHEES s
ATW5, ¥74bb, EAO=—XTHRO Y —X2BESEH LN
FLWVWA, EHO=—XRAEMOL — X2 KIGICHBBELTLES &, B
AT a—)VORBERL T A NOWRERS EVWHZEThHD, 9 LT
EERBSTZDIZEH, BHDOBZRXLHFEHIERT 5 2 & 7 SRR FiEALIC TR
HIENEETHD, TLT, BROEAMEEOREIT, £ 5 Lk
DIELRD FIZDSE>T0DHENH ZEh, BRICAZITEAICE - TE
NTE bl etThdEs2 Lo,

BB, ARBIZBWORLERNFZEEE 2, DAEICKIT 58 Az
BREOH Y FIZOWTIRET S, DAEITEAMEEORBICELTEN,
BEREHELTWAH00, BEBEEOLODIFE A SITEMILICIZE-ST
BoT, AIXkEROZRX Y A — TN 0 — bR —7 Lo A
MR TR E o TWVD, TLT, B bETOMNIEDLLRNWTHS
I LD L KEIZBWTTBREDOEMM o7 bDEEAT L Z L3,
DOREOEMAERREZEMT I L TRELTRBEETHDLESZIDTEAH DD,
VIO EEETNII L S LR, EN LD b LAKENRA AT 2L
DHEINETIIAAA A =T ERHELIZL o, thEOKRFEIMZEE 2 7=k
T, bREMEOEN 27 MCESS EAMEHERERETL L%
N, FIFOERNE LWBERICBOWTHRBIRXEATHD EERD.
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KUFEL VO R« RAAL Y « v FU—
LI A L A OB —

XL OHIT

WA, [7a A+ KAA 2« 1P~ (Cross-domain synergy: CDS) |
EWVOBEENER STV 5, CDS IR, B, ¥, 22, T, A /N —22[H,
BRI BT 285 O8Ik (domain) IZFB 1T HREN E S 4L LR 6 6|
A TOMHEBKICE T 2612 FHINCES L THEDER (synergy) % AIH
T 52 LI Lo T LB @R O A M CHIVVER T 52 & L vbitd L,

CDS i, 2012 4 9 HITKMAEBZHAIMMEFEER LTz THEEHDIZD D
Fy v RAr—=reart7 b HAE 2020 (Capstone Concept for Joint
Operations: Joint Force 2020: CCJO) | THI® T it7=, CCIO %, CDS
&7 a— VA ERRIC B T DR EN B MEEEV T O LFH LT
W2 FE KiEEIL, 2016 4 3 HICEE Lz 21 0B EH O
D1 JIHk IS (A Cooperative Strategy for 21st Century Seapower: CS21R) ]
¢ CDS ## -7, CS21R %, CDS %k I ik / fEIsHE S

(Anti-Access/Area Denial: A2/AD) | Z#EB4 2 T2EET7T 72 (Al
domain access) ] DOBIRBLAHS EFRMEEICRMIET 20D LHPI LT3,

TiE, REKBEIZ, CDS LWOMRELELTHIDOEA D, E£,
KEEIX, A TVDRED Y ) a—va v Z2EDEITBEZTNDHDE
59D, CDSICER LWL, BROBRY 2 DI KBITE S, 120
ISR O TH Y | 1 DHFEERICR D DO TH S,

U BAEE TRk 31 4R EE DABE IS 4R 2 B o K] Ak 304 12 A 18 A, 9 K,
KEEET, FEEEZ H 5N O OFBICKELZ 52560, LERLTND,
U.S. Army Training and Doctrine Command, TRADOC Pamphlet 525-3-1 The
U.S. Army in Multi-Domain Operations 2028, December 6, 2018, p. GL-3,
https://www.tradoc.army.mil/Portals/14/Documents/MDO/TP525-3-1_30Nov201
8.pdf,

2 U.S. Joint Chiefs of Staff, Capstone Concept for Joint Operations- Joint Force
2020, September 10, 2012, p. 4.

3 U.S. Navy, A Cooperative Strategy for 21st Century Seapower: Forward,
Engaged, Ready, March 2015, p. 21.
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HIFIZHOWT, Bl IXEBRRFOFHE—IX. 4 2L RS O
EEHETLHLHTCDSICE R LY, £, BOTADL—vary - T4 —
2R D Ll A N W OO MM E ORI, NARBEAL~ Y

(Vincent Manzo), ¥ 2 U — (King Mallory) D& 5155,

BENDOWTC, B 2 ITBIEHISEET DS HEREIE . KB} 2016 4F 10 A
WZAF LT [=vF RAA E# (Multi-Domain Operation: MDO) | %
T2 IREERIC O W TERHE L1726, £/, KEBRLMROA K2 (William
Odom) & ~A X (Christopher Hayes) I, 728 & IR O HH i
2 BT, FBEMITFE OE R E I E R OB FURITI - 7oA BE R R
O A FIOMBER S ICBIT T 282 /AT RS FHRLET

FRFEIIVTR O RBIZEL DO TH L0, KEFEIHRDIEOMER
BRIZIA S 2T, Fo, FMEEREZWRS T LI &k, A v R
WICB 2EREREELZRT L ETHLREIRERELLI LD LB R D,

UEOBEHNG, Ao HIL, KfEFRICKITSH CDS &0 LBy &
V) a—varOFaECONT, ERERAOBSNOZETLII LIS
5, BEOHIX, CDS IZE LA ILORRME, BEIELE & S0 BIRIC
HoLBEZD, FMEEMNIT, CCJO 28 CDS il L7z 2012 4E7 5 2018
Frphd L, e boREmBITmERIE c#s, B84, F 1HIck
W, 72 EKREN CDS 20 EE L7-O0ZHRT 5, B 28 TiE, e
KGED CDS A E LD EELET S, 5§ 3/ TIL. KilFED CDS
LTI Y Y a—2araROED ELTWDLONEHRIALET D,

s fEEME—- TEAM] < [RBERW] 2o TEldsil] 2k =7 - Xy —
Wrgel % 5 . MLZE A EREIBEER. 2018 4 12 H . T1 H,

5 NAREAN HIEBEEROESE — B RGBRME e [7—7— Mkl Tk
WFgel 55 2 K% 2 5. 20124 12 A. 105 H ; Vincent Manzo, “Deterrence and
Escalation in Cross-domain Operations: Where Do Space and Cyberspace Fit?”
Joint Force Quarterly, issue 66, 3rd quarter, 2012, p. 12; King Mallory, “New
Challenges in Cross-Domain Deterrence,” Perspectives, RAND, 2018, pp. 6-9,
https://www.rand.org/pubs/perspectives/PE259.html,

6 SGHKIE TRERE - < VT FAA R (MDO) =2t ~— [21 #fdDfE &
LA ] & Bz 2280 7 ORLER | TR T ZETAC S ] 55 22 %% 175, 2019 4F 11 A |
40-42 H,

7 William O. Odom, Christopher D. Hayes, “Cross-Domain Synergy: Advancing
Jointness,” Joint Force Quarterly, issue 73, 2nd Quarter, 2014, pp. 123-125.
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R MR RN 7 BB 1995) 202048 4 A
1 REZBTSHIZBR - RAL 2 T V—DRBEH

AL, KED CDS ZMEE T HHEMBICHOVWT, HIRARRE & [ERE
OB EZHRICBERT 2,

(1) BEBHA»LLBKBERICBIT RGO Z

B RFEAIIT. XM AR OEFN 2 BRIk ENER L2 1982
HF/ANFD FM100-5 Operations (ZEIFTDHZT7 7 KA KL K7 fY 8
R 1986 FEHIED T —IV R 4 —& — « =2 /)L X[EBHE FmIES R & W
bsdY, Fio, WEHEIERICKE L [FEE ) (Base Force: BF) | X TR
NAT v 7« LE=2— (Bottom Up Review: BUR) | 12 X 2k )5 %
bhH 7210, BUR VL, [RIRF 2 1F i O KBRS 4 2RI 5 72 9 @ BF I
B & Bl L7t feab & Bl biE, 1996 FRISKH A B IEAE N
#FE L7z [HEEY a > 2010 (Joint Vision 2010: JV2010) ] 1227243 -
72o JV2010 234259 5 4 DOEEMEE O TR TH 2 ZRLHIBEENE. BRER
22RO BN BRI ) O YGE A iR & Ui, Thid, EHERER
REFERDBICEMT LT AT ML -7 R AT
LAOWRE L HPAZ R & Lz, ZOEBIL, BERIREFOEHRTE ALY
— 7o EWMAT, HREN O SRR R R A, BB OBIICTF ST 5 LB %
bhi-, Fo, BEIMEORINL, AT VA BEWME, SHL ®E R FE
T VIR DORES TESENE (lethality) % o 72 BBIZE M & FRAIAIH L.
B E ED D & S ni212, FIZ JV2010 13 4 SO EREL AN FH R R 2
AT AR, 8L ERR T L B E OEHA 78 E H R & KR o GE
HEB E OGN EFERICEA T 5 LR LB, oF 0 kEI,

8 Thomas G. Mahnken, Technology and the American Way of War, Columbia
University Press, 2010, pp. 118, 127-129; Headquarters Department of the Army,
FM100-5 Operations, August 20, 1982, p. 1-1; Z§#1 [MDO| 26-27 H,

o fEHET T A U W OEBLBOR — ki O fEim & g UL IR Fa %L, 2011 4F, 181-182
H ; Goldwater-Nichols Department of Defense Reorganization Act of 1986, Pub.
L. 99-433, 100 Stat. 1004, 1986.

10 Lorna S. Jaffe, The Development of the Base Force 1989 — 1992, Joint History
Office, Office of the Chairman of the Joint Chiefs of Staff, July 1993, pp. 3-12;
Les Aspin, The Bottom-Up Review: Forces For A New Era, Department of
Defense, U.S. DoD, September 1, 1993, pp. 1-5.

U AEH [7 AV A OEBEK] 148 H.

12 Joint Chiefs of Staff, Joint Vision 2010, pp. 1, 13-14.

13 Tbid., p. 25.
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AR ERICRELL LB IE, OO EFIEBOIE, bR
T AXEUCHEAT 5720, MEIZ XA MBEHRICHFLIZOTH BH14,

BRI SEPT D mfGAZ B IX. YR O 72 72 B S 10 & B L 7o BN O
DOREE, HH - BRIV AT L~OFEHNICAIC X 2 EEER IR =
FlEWMD TEHFIZBIT D HEMm (Revolution in Military Affairs: RMA) | &
B L7215, F D | KFEOBMMW AT, B &L HEDRIC
W L7215 RMA 081X S \nWz2 L9,

(2) BHE L GPRIZL 2K ELDE =

2001 4F 9 H O KREFFFLHE T o3 b 0B S ICH B4 5 2 72, 2001
F£o T[4 £/ OEP AE L (Quadrennial Defense Review: QDR) J
(QDR2001) 1%, AHE Z [RIRF 2 TE et S B A & [11-4-2-1) BTHAHAR L 7216,
2003 FEOEPIEIC K 2 ERAET, FFF 2 EfISHEY b 11-4-2-1)
D J5 D RFUT D72 D IR S T A R T 28Ik F L 72 < T
IR ed EMM Lz, ZOBMIT, BRBEETHHEFENA NV M
BB Ay DRI KPS D & 4 FREOE B RER ) 0 5 8P (footprint)
DN D05 TH D, F72, QDR2001 (LHIHE « (&t 2 A /LD faFnsL
BOBERZE T AT A THEMRT D A2IAD & L FiE., A1 —0Dffigs
AR L7218, b oI % (transformation) | < 71—
NHEEAD FUE L (Global Posture Review: GPR) | OFEEIZ SR N -7,

EEORBIL, AREICE U Tl I TE eV — L
H AR ORERBERBHT L7200 FER Y U —7{bHiF & LR O
FALHENCLELE T D R B U OBRICK DHEEMMEOER TH - 7219,

4 EEPEGA 21 ikl oK EBR ) [Hibsf ] 5 27 55 4 5. 2000 4 3 A, 32-35
"

B g TG & 2otk THEFEIide] 5% 4585 2 5. 2001 4F 11

H. 99 H,

16 U.S. DoD, Quadrennial Defense Review Report, September 30, 2001

(hereafter @QDR2001), pp. 17-21. [1-4-2-1] (%, KEDOLZHEFEICH T D AR

BCThy, ELIE EH [7 2V voEBER] 214-215 H2 2,

17 Donald H. Rumsfeld, Annual Report to the President and the Congress, DoD,

2003, pp. 42-44.

18 U.S. DoD, @DR2001, p. 31.

) )7 An—r [BROEFEIEAN GMHH) —MEE2Es 5 PKO, ¥

A= B FHET] RINER, FILREER, EEEF LR, 2019 4, 271 H ;

U.S. DoD, @DR2001, p. 32, FEEMAMEL, #x 2B BETH D, KIBHEILL
CREO R v A7 —RA =V a v EBBEO#E T DIEY K —NCW ~DO %G %

& LC— ) TBhETZEATACE] % 10 5% 1 5. 200749 1, 56 H,
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GPR ORI, 7 v — Ve i & FIR OBR Th - 72, 2004 4
9 HOoX EREFZERIZBWT, EBEED T A X7 /L F (Donald
Rumsfeld) %, FEREERDO 7 o — A REEGHONR DY I —T—v 3
VEBR DT LB v R A EMKET IERE 2 FEe 2R P TRSE
LT ENTEDEHBILIZ20, )5, 2003 F O R (X F B ORI
EWRBHEE, BEFX Y U — 2 BIcE T B Lk 2,

DFED ., KERFEZRET 2k, HELCOLE®RELTIIHEDLEDOTH D,
ks, ENVESKEHEOMBEENIERT 2 L 5. KENKRL 2B EICK
LTECTOREIGFCRPLEfkEET 2R Y . BHEEOHBRO FMMEICK
BTNV ERDIEZ LD D2,

(3) THOHIK LEAILOBE

KEIE, 2001 FLABEIZ 3T v Aol O 8E R EIEB D720,
R ALK L7, 2006 4F0 QDR X, EEFFECTEHRE LOBELFHE
WETLHEME L THA=—A 2 EH L2 758358 (demand-driven) |
T —FIIBITT D Lo, TR, B EOREREEHS A HE
BHL, AELOMAEEREZEGE LD, HEZELOTHEBER T 22 ADE
HLZKLHDTHHo =28,

— G CHEMTROMMABME L2 &b —R &0 2011487 122011
EFPHEEHE (Budget Control Act of 2011: BCA) 23 JiifT S 47224, BCA
AT CT20124E 1 AICEBIE X, Wb B [EE R fE#F (Defense
Strategic Guidance: DSG)J] %% L 7=, DSGIX. BCARZES T 7=, 10
[ THI4,8T0(E PO EBS TREIKICHE > T, 20104E 0 [EZE % a0k
R o BRERL D7z OB T R E BG4 105 A 2R L7225,

0 <A v LBt R OWENEEE H 35%HIIRR TR T 5 B d[E%, The Global
Posture Review of United States Military Forces Stationed Overseas, Senate
Hearing 108-854, September 23, 2004,

https://www.govinfo.gov/content/pkg/ CHRG-108shrg23080/html/CHRG-108shrg
23080.htm,

21 Rumsfeld, Annual Report, p. 42.

2 fEHE REOLEEL Ja— )L RAF v — - LT a— (EHNKREOHM) I T
Zr LU A] R 1TH 5 A5, 63-64 H,

23 U.S. DoD, Quadrennial Defense Review Report, February 6, 2006, p. 4.

24 Budget Control Act of 2011, Pub. L. 112-25, 125 Stat. 240, 2011,
http://www.gpo.gov/fdsys/pkg/PLAW-112publ25/pdf/PLAW-112publ25.pdf.

25 Catherine Dale, Pat Towell, In Brief: Assessing the January 2012 Defense
Strategic Guidance (DSG), Congressional Research Service, R42146, August 13,
2013,
https://fas.org/sgp/crs/natsec/R42146.pdf#search="Admiral+James+A.+Winnefel
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DSG#x%F 5T, 20129 I KA S AL, ATk D> CCIJO%
# L7z, CCJOIE, JV2010I2¥R\ N T20004E5 H 30 H I EBAE 235 # L= [#E
A B3 2020 (Joint Vision 2020: JV2020)J DEER LR A Bk T)
Fﬂﬁ% SkL=, TOWNEIL, JV202012ih - T=B% 7 0 7 T LA 035180%

HEATT BT, 50 K20%ILKIE ’Wﬁﬁfﬁbfﬁé T & B RIRICE ) Off
HEEETTDHHDOThoTc, TOMERALEIE. KEOMHHIELEH L
FRHFEEZRANTT o — b« I A~DT 7 B AZERIZIE S &
LTWOIBENBRIEICHZMIT 2 b D Thotz, TORKRNGEHET
lkahns I 7e =LA A4~ —v 3 (Globally integrated
operation) ] TH Y, CDSIZZ DO —HEHHEZTH -7z, CCIJOIL, CDS%F3k
DIRE BN o 2 FHIK O/ E 7o FE 2 MR O R & LooHiE L., #ix
JEEIT 2 £ CHAEAMMB L, BICFS4mbd 2 TR & 22/ o o g
WriE /) (capabilities across domains in time and space) ] & @i L 726,

Foo T ko P COREMBEFORRIT, HlooliEsnEme Lz,

2010 £ QDR (QDR2010) W, ETERHCT E O BRI 2 72912
8 DOEMRILT BT T KBTS, EELEMECHFBMELITS HaT
— « N RLHEFR (Joint air-sea battle concept: JASBC) | % 1 % B2z
& L7227, JASBC iL, Rk CCJO =11 T 2012 FF 1 HIZH A SR
NREREFLE [HREEET 78 A - a7~ (Joint Operational Access
Concept: JOAC) ] O FAMEE &L LT, )7, Z o ¢ JASBC 13X THE4 |
AL, Bz T=7 v — -« X b L (Air-Sea Battle: ASB) | & £t & 728,
IHIT201834E 5 H, =7 v— -« N L= (Air-Sea Battle Office) 23/AF
L7eBRR =7 > — - NIl i, BECEOHE L7 L, Tt
HRHE L~ 12 DSG., Bk L1z CCJO, fERMEARIZ JOAC, HEiff L ~u
IZASB & TREAEKRDO =0 OHAE =227~ (Joint Concept for Entry
Operations: JCEO) | ##Z2 51D Tho7lz, DO ETEKMIL, JOAC
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Ahead,” Proceedings, Vol. 117/4/1,058, April 1991,
https!//www.usni.org/magazines/proceedings/1991/april/way-ahead.

36 Sean O'Keefe, Frank B. Kelso, Carl E. Mundy, Jr, “. . . From the Sea
Preparing the Naval Service for the 21st Century,” Proceedings, Vol.
118/11/1,077, November, 1992,
https!//www.usni.org/magazines/proceedings/1992/november/sea-preparing-nav
al-service-21st-century; John H. Dalton, Jeremy M. Boorda, Carl E. Mundy, Jr,
“Forward...from the Sea,” Proceedings, Vol. 120/12/1,102, December 1994,
https://www.usni.org/magazines/proceedings/1994/december/forward-sea.

37 Bill Gertz, “The Air Force and Missile Defense,” Air Force Magazine,
February 1996, p. 72.
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39 Vern Clark, “Sea Power 21: Projecting Decisive Joint Capabilities,”
Proceedings, Vol. 128/10/1, 196, October 2002,
https://www.usni.org/magazines/proceedings/2002/october/sea-power-21-projecti
ng-decisive-joint-capabilities.

65


https://www.usni.org/magazines/proceedings/2002/october/sea-power-21-projecting-decisive-joint-capabilities
https://www.usni.org/magazines/proceedings/2002/october/sea-power-21-projecting-decisive-joint-capabilities

MBI TR S (@& 19%5) 2020 4F 4 A

BB HEEFERORS ., RDITHEEZ OEHSLO RN LZIFR O TN, X
=2 a DY AT ~ORMIZEZ DVENDH D &R ~Tu 510,
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SREEZ I Lo ZEE s = WV F — BRI T 201 h~A—7 - I¥ AT
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HEZ T o, (24) LoD WEORMP LD EEX LD,

Q) FAR—YF—TORRNBERITIXED X 5 BREZBEBLEH
FEREEEFFOEBEEORNEZIEHT 2 7201I2iE, RV THIC
RO MERT 2D, L DA T a rib 2 THEEFE™ICHT D
THMEA TR T AL LI, =X A= FNOHEELAREL T A &4 F
e llrala=T 4 2BFOHENRODOLNDI EZ X OND,

RO LA ANRN—F 4 T2 A=y NEEDOSINIHS CIiLxR
<, BEMRRHWNAEE LN TREY ., 1 EH OEEIEORRILE <
(Q5). BHEIEE (Q6), Wi L 358 Mm (Q7-1) I& T4 ~_r %<
oD LD EIICHBIMOBSLI L F T o, TREMICEAL
TERTHY, ZLDIEFISINMTE D000, EbDEIIT, ZTDLD
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RS L DA Ry N BRI LN BIEET& 5 2 L 0352 E & 1
Ex®ETW2,

FHEBELREMESIE, 232 =T A HEEZRTLOTH D, TR~
OELHEBICET 2 EEHRNE (Q3-1+2) I& [F—2U—7 (DAX
NEmESEEY) ) A NRN—KENSEFETDHZ EICEALOH D IT
THXFAN—PFRAEOITI2=T A E2EV TV EHDHI LD, =F AN
—FTCHAIMELELZINEZEELZB L VI EOLEEX LIS, W
THHHMAIIC AV AR=BREL LW, ] (Q7-1) EH501F, En
HEZ2FoFRTEPMHECZOHEZROEIREAHET LN
WREZR ESE, ZhidEras o= OEFNRES Z L+
2Hb0THDH L EHETD,

—H T HEBEE CIX. PHEAKMOARE (Q4-1) L LT [FIFsmo
R ORER ] BNZBETONDHE 212, F£5H BAICI-oTE 2EIZST S
Z L bE) OEF LIZIEO - O EEIEEIREME (Q6) TR <, EIREH
JE(Q5) bR KM 2EITLARL,, FWMARSML I 2 =7 A HEEORE
IT L b+ TR,

bbb, ITWECHEA SN THAME X, BEFORFICH T H5ER
MU, 14 7 MU AT C O & IR ST 2 T B R E I & i
FIERFTENTEBY ., LB X 5125 HREIOINFON, BEIHIZ1H L
D7 < MIT ARG BEE, FIEBE %, BFOMKICHIREED
ZELICERPEINIZ OO L HICRZIT b D, F ORI e ik
TOIEENTHETI R S DONED, BEORMPH LD LEZBND,

BbHVIZ

ik (7RI A R—= U P =T OB IZENICEET D200, 0%
ROERICIZED L D BREBED LT ZHONCT S0, HIHT
i, R RE LT A M=T ORHHERZZWALNCLEODL, 20
PANR—F 47z Za=y RO IT MECERA SN E-FHARBEIC
W, ENENOMEM T, B, IEBELZRBN L, & 28Tk, iF%
FikE UTHRITHE AWM L LT, SEOFHERRE T v r— OB
NAEZHH L7z, 3T, HEMRE LT, EMICHT 2EIZOERH
FERARR LI, B 4 i, Thzofr - B8, edha 13—
P —T OWREITEBET D00 EWHFREICH L T, SWERERR
PFECHBET 2 L TCRVWERRE NI THY, Fiz [H A=V
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P —T OHROERITED L D REBEENLEN] VI FREIZH LT
. AR RIS 32 R O fR R & . =3 23— N OEEEIC KT D EE
BEE L,

PFELET v r— MERICBE LT, ARSI 247D 2T
LHEROFTRZ KB L TO AR WATREME S & E TE WS, Bifiin B onf
FEOF E LT, MfkE LTz, FREORMRIFEE L TEMTX
HTEEMROENTND Z EEZHMN-ZTIEEE XD,

FEMERELTZAIN=TOYANRN—TFT 72 Ra=y b, HED
FeERIC—FEE L IT BECBRASNAETHBAHmE DR L kL,
BEURVIMEZ 5252 o te, L LEBEHRIITIIA R—kx2 )
TAIELOFmNE L ND —FT, OB TEAINLZELBY ., BF
2V T A BEEOHIETH LI DT TRANTT, TALELFORVWED H
L EEZD,

BHEICHR X 22 bomdgd, B Bhifh., P FHEE0sE
RV TRN AL T Uy Rl ER D, TNEHELTHDIOE, Ta7
NZ—=RT T )T —ThV, 145 HOHEIEEE L Z DV A /N —E
HiFThh, TODEEE LEEFENCENEEE L THA N—REHD
IR A X > TWD, i BARO B R TIE T % AR O R % 0B h
(Q4-1) 12 THMOHEMNEOND N NEF LTS X )T, BRI
BRI T 2 BN EERM H Y . ARITHFRRITIAA TN,
FEABKIIEANOR Y T =T ICEHTERA-TYH, BEA V7 7HEO
HIL—TICERT, BEA., BEESEHESOEFEETONRE TH Y,
ELICEHFABEOBITEO T I EARDLENTEH, WMPLT ORKNETH
Do

R/ Bifs, “ERE IS FEICKIS CE DmERBINE AT 24 A N
— U =71, WEEHEZN T+ TRVWERICEBIT 2 205 OB iRk
O—ER2b0THD, AMKICERENH 5O THIUE, FRICITE
Xa 0T 42 VT T UREHRO L, AP ANN—EFXa VT X —
OFEE LTIHEE L, FHFICEE ERZTO X 5 Ak EITE A T
L5ZEEBEZLNATLY, WThIZELIDRWT Y —2% &5 iR
LTV DIEBBROBETH D, DX 5 7ed, AFEN, BARICETD
A NR—=U P —THIEFREOE L RNITENTH D,
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AR D EFHEIZ DT
— MEMrE LRy NU— 27 ZJER L7 EMSiE#E; —

KHE S

P

XL OHIT

KEERFZE S (Defense Science Board: DSB) (%, 2015 4,
B2 - 8+ 22D 3 D ORRBAFEIK & f 2@ IS MRATEIS | A0 & AL REZ A8
G - B - E2HERE (Intelligence, Surveillance and Reconnaissance:
ISR) @ 4 SO EFIZB T B FRENOTRE LML, £
72,2016 4F, BilE T H3Efi & > % — (Center for Strategy and Budgetary
Assessments: CSBA) MO IXEREA~Y b7 LfENE (ElectroMagnetic
Spectrum: EMS) #EfPEEE OO a7 FEBMEMITLND
Winning the Airwaves IS 53R S 722,

oo XX, KkEN EMS OFEICEEBR AN TWD 2 L &R
LTEY, ETHERIORRIZEY EMS OEMME Ko7z & OFERIC
EHLOKRE T, KRELEEMEEEF (Defense Advanced Research
Project Agency: DARPA) 73, EMS OEN % &8 L 7= E ka0
FEMETSETNDS,

EMS (CBE L7z a7 oM OB RIIZED % < HETT L TV D7,
FRliZER SN DDk, ANTARE (Artificial intelligence: AI) % 7z
BT T D, (T bEFROR NI TR TH HE5#W0 %
ik %8 (Machine Learning: ML) (X > Togfb3+ 25 2 &1k, HAed
BRI OTRROMEIZIEE b7, K& Bake - W - Z2O/FEEAT
NG X DAEMERH D20 5T,

Z ZTARTIL, 1EROE T ORE & iR STV 2 E 1 ks 0
ERENS, WROBETEOTEIZ DN THNT L, # LWIEREIEERIC
B2 DR EEDIREVYERT DT-DD IR EEZET D,

1Defense Science Board, “21st Century Military Operation in a Complex
FElectromagnetic Environment,” July 2015.

2 Bryan Clark and Mark Gunzinger, “ Winning The Airwaves,” CSBA, 2015.
3 ENEEAE KA E (CONverged Collaborative Elements for RF Task
Operation: CONCERTO) %,
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1 fEROEBETHERITEIDRA

(1) REROBFEEHRLTLITY XA

Mz B EFOERKZ 502 < OFETHICIT L — 2 %3 ® (Radar
Warning Receiver: RWR) %4 L 92 E TNl sncns, &
LB BRL—FCIVANFEEICHEHINDIBA L —F 2 Hm L CH#
MEFEICEWAE 525 RWR (K1) EET 2 I A Lok EER
BT 27y 77 L7 (K258R) 28Nk 3 2 5 HH12E (Counter
Measure Dispenser: CMD) i, X k- AHR G RF (2K H R BRI FE5# S 4.
T OHMENRSIFES N Z & CABICILAIE N EA T,

CMD XEBRLV—¥ &KW T 5L —XiELEE (Electronic Counter
Measure: ECM) X, 77 v b7+ —LOREEMHMIET I EZBHEL
THREINTZETFHRER THO ., BHOBMERE (Self Protection
Jammer :SPJ) LIFZILTWS, 4 H, G HIKCHRIE A TS 5729
\21% SPJ AT L DOFBERIL. JA<IEE L, EEp-oREig < b B Lo 3k
i Z BT D nNFEiHkE R o20H D,

IP-1150A
Display

Processor
Antenna

V-22 4 AT LA ZICHHE S LTV D ANJAPR-39A (V)2 015 540
PR, IR, £RE, T T,

X1 RWR O
(HAT) k7 m—tXx=VT7 0 HP 55| 4

4 “RADAR WARNING RECEIVER (RWR) AN/APR-39A (V)2,” Global
Security.org,
www.globalsecurity.org/military/library/budget/fy2000/dot-e/navy/00apr39.html.
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K2 C130bitisns 7Ly
(HAr) “F v —227 - ZV—7HP 555

SPJ LSO B TH AR & LTk, BEHEER, #RL XI5
HEIERE L — # I EEE (Stand Off Jammer) . B FIRBELZEET 5720
D E TR (Electronic Warfare Support Measures: ESM) 223 &%
D, MIZEBEOIENC, BARCHEmIC BRI, B - ZOBRETENR
ZFho ek ﬁmu‘_ EERNEA SN0 D

INHOEFEMGEOLMORFHME LT, W%éﬂt%%’%dwf
EERIRBREIN TV ERH T oD, 20, £ TOEHEMERIT. B
RBL—FRWRE L —F L Vot BB L L —FE 5 L ORE ZATRIZHK
HENTRBY, WEZRETHIEOICIEIL—FESEERB LT — 4 N—
A2 (LLF TEFET—#] Lno,) BARARER-TWD (K3BH),

5 Chemring Group PLC, “Countermeasures,”
www.chemring.co.uk/~/media/Files/C/Chemring-V2/PDFs/Chemring-Counterme
asures.pdf.
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REBOHS > . . *1
€} #BOTT+. BEAOKR
%1 - S&YBEESOMAN. B8
y 2ROTE . BHOBEHREENS.
- S . S %2
3 aRoBl BELERENS. ANEOSH
! x BESEBEL. KSOHE.
* o o . HIEENE. BHORE
T nrerss L Bl iz smmon. RzmAT
b LT,
—55Y o
NBOKED =
- RFRT—51E, BHIBEL
(REET. HEHHE) s
BIZEOTXF=TINI 274
WITS54TF5Y)— 1 EF

X3 BEoHEMEROERH— =X
(HAT) EEERk

2) v—F R UNEE DL

AR L7z KD ICE TSI, AL ERa2ETHT — ¥ LT 5
TETERBRERDL—FEZORELHE L GEHINLTWS, 7228, &
B LR DBRL—FRBHFL—ZDODEEEZELLELTH, Z2DE
ERHOLNEUOBETRT — ¥ & LTUREI N TWRTIUE, B
FOESOFER (= v Z:Emitter) 2&B & LTHET DI ENTE
20 (H438),

o ) (E] (@)
e @
—_ — N (T}
(ront 5
A P S ®
‘ |\ lll@ll\ e )

/
/

RWR (Radar Warning Receiver) <° ESM ( Electronic Support
Measures) (¥, FRINE SNIZGBEE T L RE CEXIEZIET52H
B EHET D,

B 4 BT — ¥ O

(HPT) 1Rk
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BE, EHINTWIETFHEEIROZ D, REDOEFHREREE T TG
THZENFHLWRRICH D EEZZ HILTNDS,

BRRBUZIE U THERGE A AR T 2855 L —4 (Adaptive Radar:
AR) REEBEBET L BEEMAT O a7 =7 ¢ 7 HRTE O HN
BINZZ LT, FANINET L LOTERWVESNEEICH OGRS
Lol otz, ZOIFFEE LTHEBDHBELA TITONDETE,RT — X 12K
L 7=E R D E TSR TIIXIS T2 2 N TERWVRRABET D4
HRETTWD,

TOLIRBRIEMZ T, BHEEOLOOZERHEELLoTVWDEI LD
B 1% (Electronic warfare Support: ES) 0% 7% % (Electronic
Attack: EA) Z#EMITBVIAA TS, L—F KUNEET 201, sl

WXL CESOAIE. &5 WITERIEONMERE & W T 2720, ik
E&?ﬁ(@%ﬁfl@?ﬂ MM B — L Ok & 7 ik & AW T AR = R

(Low Probability of intercept: LPI) (52 FIHT5Z & nH 58, Zi
DIEFRME NI T 2HERORET., ETEBOFRERDIEFOINES
LA TV 5,

(3) BEFEHOME
BTHZ SO EMS OIGENL, (55 & 725 VA ERATHE I T
ThhTnWs, BEREFAHATAICHIEVEELRONRBROME L EHEE

6 Sally Cole, “Cognitive electronic warfare: Countering threats posed by
adaptive radars,” Military Embedded Systems, January 31, 2017,
mil-embedded.com/articles/cognitive-electronic-warfare-countering-threats-pose
d-by-adaptive-radars/.
Tay=7 0 TEBRIZIE. Ry NI UV X DT Y =T AL RS
ARIZIX 5y &35, NICT (National Institute of Information and Communications
Technology 1 #iR{E W JEREME) Tk, 2010 FICHhH O FEBERIEIZRII L T\ D,
[ I i R SRS & R 7 b D EERRERRAE I i) ) TS U@ IS R ZaiRE . 2010 4F 5
A 7 H. www.nict.go.jp/press/2009/05/07.html,
8 Ty N T4 I— [EFROEIN GBIEE T J WG -, BRatERER
ZHRR, 2015 4E, 177 H,
TEy R 7 I— [ETEROBMN GERER) ] B0 7R, R BRI AR
Jij. 2013 4E, 131-151 H,
o B (B L#R (M) 2RAESHELRPLEMEBRETEMEO—FETH
Do HATIZERE (B 25 FEEEE 131 5) 5 2 535, 300 5 MHz LLF
DFEWE O ERW A TER] EERISN, EHOEKBEITHLATND,
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RIZHDHWEEORS, 2TV AEETHD, B iﬁﬁﬁiﬁ%?ﬁ?f“%é <‘:

muﬁﬁl‘i T b FETHEAINLTEY, EBREKEEHE
(International Telecommunication Union: ITU) 10C U)ﬁ%”’”’“’“ %O%
KEOEMEE ZETHA, EALEDOITHY - AACRMOFERD
JABEEIZOWTHBREZF L TERL TV D,

B 5 1%, KENCKT 2 EBEEOE D Y TERLIEbD THLNR, — KD
BRI OFEIZLY , BEATFIAT 2R R LD ERICMN<
KasnTnbd I LaBHIlmAf< ZLBnTE L O,

UNITED

STATES
FREQUENCY
ALLOCATIONS

THE RADIO SPECTRUM

I‘ L ol [ pomemEe

= EH
. [} ‘ g=os mn M =2 g anicy
S haag=-2 1 11 e _ . "x" = i ’l‘:" "IHHh Hﬂ

B 5 CKIE D BEEEY B TH
(AT KEESEE FET HP 25 5] 2

B AR 2 E s OBINE, AR O KR K OB FR(E 5 O
BHRZ B72b L, JHEKR. T7bbF v oL o HHIER A DK
FORBEBEFEKRICE ATV D, B EESITERIE T 2@ T 51
ble>T, FANIHRE LI ABEEH 2 EA LT, BRICEDRT 522 TORE

0 SEEOEBEEEGOMES B E LT 1865 43R S 7= [EIBEFE R, 8 J% &
BHOE O E, BTEEOREELITI,

U T Hh RROERT 782 xy b U—27 | ESCERENIZER HP, 2018
410 A 24 H. www.nii.ac.jp/event/upload/shimin_kaneko_20181024.pdf,

12 www.ntia.doc.gov/files/ntia/publications/january_2016_spectrum_wall_chart.pdf.
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FOMLEITWETRT — 2 L RET D, 20D, EENZTIEZ N
EEEEOMBICARR 2D | ERAE DB B OHEI X o TITH)
WKBTETORMEZEATLIZ LIChD, AFOKE. AARBBIZBNT
5000 JJEIZ K SSRGSV AN 1 RICRORZ ) b O L ORELH V13, &F
THEEIS N TERICER T 55 LT, BEPOKEDREEEZSTTE S
WPRRE N M EE L ST\ 5,

2 BETHRENRORBLEER

BT AR N T OB EN 2 R 72D, B LW O R O (b & I
FERX. POT —FRX=2DOBIEKI L 72 NVETHERO T L Y XL OFELN
RKOOEND,E D LRI ESW R ORI N BT b TN D,

(DMLIZEBH LOVEBOT7TLTY XA

BAE Systems #1: (LAF IBAE #L) W9 ,) OMHR - & 18 & QSR
FHEWRGLT A - T4 LI X —TH5T v/ (Rappa) L. ML (2185
DWFEDIT - FESFR 2 LT, L—FRLWEKOMRICIN: TRET
BTELDLZREDONT DO EZREST TREEOHBI S FTREIC /e 5 & THIL
TWb, 2o LETROT, SEEREMHEIND T 7 TEOEKREZTR
I B DDA DARPA TH® LTV 514, £, DARPA T,
B LWk B 2 HEeSr+ 5720, ML O 7A=Y XLZEHLTY 74
ALTL—F LBEOT I v & ZF M - FrET D ERIT LI TN D15,

DARPA TAT D TV 5 i) L — ¥ 4L (Adaptive Radar
Countermeasure: ARC) 6Dfff5Ed, [V 7 & A NG HZ LT DR

BHREBR £k s L—F—%RLEE (RWR) 20 1) [=7 77—/ K] 2004
£ 11 A5, 118-121 H,

14 Charlotte Adams, “Cognitive Electronic Warfare: Radio Frequency Spectrum
Meets Machine Learning,” AVIONICS INTERNATIONAL, August/September
2018,
interactive.aviationtoday.com/avionicsmagazine/august-september-2018/cogniti
ve-electronic-warfare-radio-frequency-spectrum-meets-machine-learning/.

15 Ameer Sameer Hamood, “Cognitive Electronic Warfare System,” University of
Babylon, October 2016,
www.researchgate.net/publication/309292171_Cognitive_Electronic_Warfare_S
ystem.

16 ML % f\V T DARPA 2347 > T\ 5142, BAE #2342,
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O L — 215 L CHiES BEIMICETT A ZERNHEME L TR
S, FAEEIC ML O7 LT XARHNSNA TN,

ZH L7z ML Z#ANZHWZE TR, 227 =7 17 EW (Cognitive
Electronic Warfare) &PFEZILTW5, ML 12 X A5 @AW T,
6 DX IICKBREEDOH T (FEE) £H LGSRSO T T
TEFE 95% LA LD RN Bi7z 2 & 2% 2017 4E D AOCYTDAER a2 THRFE
ENTNDHIS,

Toinigscors | Tetssors | Comment

Clean Signals 99.4% 99.4% Ideal signal with high SNR
Frequency Offset 98.1% 97.9% Frequency offset + high SNR
Low SNR 97.5% 97.6% Low SNR

Offset + low SNR 95.8% 95.7% Combined

ATRIZMEE 2 L, HEROET 2 LM TORBGER (99.4%) . 21T B I13JH#
BEW & L E 0B R (97.9%) . 31THIMMEE S T2 5tk Lz
LA ORBRER (97.6%), 4TRIZZN L ZEA LIo&MTORBRER (95.7%)

6 FHT — & THIM L 5A o RBREHR
(A TR~ v —F ] 2018 4F 11 H BB 5[ e

(2) BEHTIERANT & o

PEHTUERANT & o P, BT X 7 AR (Computational Leverage
Against Surveillance Systems : CLASS) #tE @ ., DARPA & BAE #
Lo THREEINTEHHTH D, M ERBAIZ L —ZFOBEEONES
O EMS [ZHD RN ARSI L L2 HNE LTRY | AHEN oA
b9 2 BIEBREE FICHB W T, MHUI O FEEBECEBE S OE 52 RHIC B
MLTZI v X OMERELITORNDERAL TS, Atrhix=ar=
747 EW Xv hU—72 (Cognitive Networked Electronic Warfare :
CNEW) t4fHiT oy AT AL T, FE50FH, ki, HE

17 Association of Old Crows, 5t 47 22 [E D 13,500 AR DPER F D2 B2 HAFAL
SN LETEHOFE (He) T KEE, kKU e DC, KEL BN,
ML BARZE 20 DEIZEKHR S 5,

18 BRI 1 22 B P TR 1 L — ST EE S 12017 4R AOC 4RV VRV U A D
RicE o (1)) [R#HM Y ¥ —F 4] 2018 4 11 A5, 5863 H.

19 T MRS T2017 T HEm (1)) 59 H. JRRIE, 2017 4F AOC 4k
TR T D Mr.Marty Mosier OF## “Innovations in Artificial Intelligence and
Machine Learning”,

104



WIS BT e R 5 GEREZE 19 5) 2020 4F 4 A

ERREZAT D10, H-ONLE BILR & MR L CHlh & o2 2 R4 5 7
HOERBATREE STV D20 (K7 2H),

o EEERIC 31T B B TR b 2RI Lo - IR S T,
7 HE AT Y
(HFT) KV % —F 45— HP 725 5] fi2

(3) CONCERTO

A\ M1Z2H (Unmanned Air Vehicle: UAV) #FIf LB 7> A7 A
DOBFE HHEIT L TV 5, B BEETE A2 E (CONverged Collaborative
Elements for RF Task Operation: CONCERTO) %, & F#k, #fE - L —
Z (oY) OBBEBEZHE O ZEERBAK I 2T L THH22 (K8, M9
ZH),

CONCERTO 1%, ZivE CREBNCERE, A SN T\, BE. L—4,
ETHROWR T — DOBIZEN L CRIFEOREN ZR-E 5 L 23N
fTonTws, £, BEL—ZOEICEDE T, REICHETE D &
IICUVAVEDN— R =7 b0 EEL BN ED H T 523,

20 Hamood, “Cognitive Electronic Warfare System.”

21 Tbid.

22 George 1. Seffers, “Unleashing Radio Frequency Power,” SIGNAL, June 21,
2017, www.afcea.org/content/Article-unleashing-radio-frequency-power.

23 John Keller, “DARPA hires three companies for blended RF system to reduce
size and ease technology insertion aboard UAVs,” Military Aerospace
Electronics, June 11, 2019, www.militaryaerospace.com/rf-analog/article/
14034822/blended-rf-system-uavs-technology-insertion, accessed November 27,
2019.
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BTAEORARE Ok) 75, X0 L—2 (%)
EET 5 & FRHOBIE, BEXEOEE 25,

8 CONCERTO oji&E M i
(HIFF) 22— 2 —7 5 B3|

9 CONCERTO (T &1 T v 5 M A\
(A =HilfE RS HP 2255 %

(4) Dash-X

BIfE, KigE L /) —An v 77 < (Northrop Grumman) 1%,
Remedy & OAFRTETEME EA-18G /77 V77—t xy NI —7J %
A9 2 UAV TEFIREEZEORR LT > T\ D,

FIFFE T, VX =7 1 22— (VX Aerospace) fLA3BHF L 7= UAV -
Dash-X #Z¥# A L. EA-18G (41T S TR 2T 215 5 DIX

24 “CONCERTO Concept of Operations,” June 5, 2017,

www.youtube.com/watch?v=kC60DKIUA_.
25 Seffers, “Unleashing Radio Frequency Power.”
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£, SAM %077 v 7 —LDOMBERELYE, -2V 7I1Ick?
BMIBEZAREE T HU AT LAOMELZ BB L TV, Dash-X &, #ik
MEDIFNC L > CTHERREIT > TODEBICH D0, BREMICITER
TICHEA & FHEE 4% E L2 EA-18G £ 7213 FA-18E/F 5 H LT,
BBt D, Al UAV IR EE CRAT L, £72 10 R BL E O Ze 3 A)
HEEIhTnb2 (X 10 ZH),

FEBD X 5 RIGIECRUZE ISR S . AR O L 5 IcREET 5,
10 FfIEOIREE & RITHAED Dash-X
(HiFIF) CAISR % k HP #6827

3 KRitROBTFEROBEBIZOWNT

UEDXSIZ VAV, Xy hU—7 AL IZE DRI 7 VT Y X 0% %2
W, JEREITEST-HEOEB AR BE SN TWDHHE, EMS 2B L
T, FOIEE L RHE RIBICRETHEIC KA W2 XS, 29 L
FIERLHMNZ HW A E FEE R RO L IE-S T, 2B 245
WMraE Ll Icd~ 2%,

V) Xy "VIV—JDOBTHE - 27=F 17 EW

K 11 1, 77 v b7+ — AIRE R 2 L 72RO E T S
SHBOFy N =L ENTZETEA~OELLER R LIZLDOTHD, X
NI —2ERWLZEDOEREERETDHE, ZOMEE 2T 52N
T&5, =2, VI OEREREGT LI ENMREE DL, Th
LD, SFETHAICRE RS IR O I v 7 THALEREIZH

26 Grant Turnbull, “The Navy plans to test its new electronic warfare drones
this fall,” C4ISRnet,February 19, 2019,
www.cdisrnet.com/electronic-warfare/2019/02/19/the-navy-plans-to-test-its-new-
electronic-warfare-drones-this-fall/.

27 Tbid.
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LCoREREAIFTE, 72, Xy NI —ZIZE T — % OFHE
REHEZOLEZTARELT DL AT LE2WITLTHET D251, HE
OEWVEB S BMETEBRTE LI RDEAY, ZOFRy FU—71kIC
B0 WKERBEHE L 222 O MLIZ X 23#5IEMTTH 5,

intelligence, Surveillance and
Reconnaissance (ISR)

Radar

Electronic Attack

7Ty b7 A =L@, Ny 7 ISR (F). LXK (38, BA (FR) OFRE
ERA LTV, BAKEZ GO THEREEZ RS ELZ N THEND,
X 11 fEekMoETH (B) L4%0ETHR (F)

(HHAT) RERMSG PR o~ % —HP 7 5 5] 28

BAE tto#HiiT 4 L7 #—. FF %Y 4 (John Tranquilli) 12X 5
L. al=7 4 7 EW X, EMFEOHRER Yy b — 7L LR Y AT
LADEREUE T, YEFHEEZRET D LICERF SN TND LWV H 29,
a7 =747 EWIZBWT AL, ETET—% L ORE, BBOED L
Wo el Ty M7 A — ACHEE SN T L ICER SN TW TR,
Fy MU =2 Lo TRENDIEEMRIZETT HZ L2 MHFEENTNDHDOT
»H5,

Iy N =T B DY 5 —o0Ff AL, (RyvT) By, b
— & V¥~— (Jammer) . Ya—HF—  Xv U —7HHDOEEE

MARICEI Y CEOHREIZRET D2 LT IKEZMBILTEDLZLETH D,
BAEEZ O B RO FRIIX, HEOMELZMIBEANT T v N7 +—AIC

28 Bryan Clark and Jesse Sloman, “Winning in The Gray Zone,” CSBA, 2017,
p. 38.
29 Cole, “Cognitive electronic warfare.”
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HANTHESLEIICEDLLHIRNR 2P TH52ENTE D, DED,
RULBEAL LT BRI RS T 5 O F TORH 2 RIEICEMT 2 2 & A RAD
LD TH %30,

(2) VAV %2 X B 50 & 5%

Fv b=t &N B FEOEMIC UAV CEAMEAR (Unmanned
Surface Vehicles: USV) % (LLF TUAVZE] w95, ) OIFEMIT, #AE
ThdrEEZLND, T, RO H D7 7 MmN LPI AL
LIcEHaEHAT 5 mEN BRIt 51IciE, L—F KW
SAM DOfLEDOEYRE & ZHITH T AMENRAIRTHY | £ ORI,
BUT KRRV v — M RIEL ST D 2 EBMERMERDINET,

UAV (2 # T REZ2 HINTHIIR D & 2 B3R T & L WY 2 AL E (2B § 5 2
ERTENE, BB TR EREODREEBLVry~— & LTUEAT
2R TEL (M1228) . EAICXAEHIRIT. BEEZOHITOKN
TR, MG L OEHESHEBEOMERSRLEEST S, SAM % D%tz
K ZHIE LU O 2ERE 1 & BA IC K - TRET 5 Dk o4
EXRBOBIIE LY vy ~—% L35 2 & &3 21X, UAV S0 F|H
EE AN REOBENPSELWVEIREWZ 57259,

Cross section: 5 m?
Range: 30 km

,’
7’
,, Cross Section: 5 m?
ys Range: 2 km
4 Power: 2 W .
- .
’, 7_;,_‘Jammer5trength.Zi.ZdB-"_,-
4 ¢ L L0 * Cross Section: 5 m?
s R Lentt Range: 100 km
P, . “.-" Power: 1000 W

. L)

.

.
P A . Jammer strength: 23.2 dB
. .
.
4"

4 NHEIC & 5T #E (Stand in Jam) & KB IC X % 3E BEEEY; & (Stand Off
Jam) OERFRBRETHDLZEE2ELTWVD,
K12 Yy ~v—DXA T LHDDOlE

(HAT) SKERRS TR & > % —HP 25 51 I

30 Clark and Sloman, “Winning in The Gray Zone,” p. 38.
31 Tbid., p. 35.
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AN BREZ2HFR T2 3R a8 SEHEo Y+ —E L (Wild
Weasel) DX HiZE o bva—F—%FKNRDENT Ty b7+ — L%k
WL THIMT 2L HVHELINR xy U= a7z UAV EIZ L -
TEOWIEZ R T ZEBNAREE RIAZN TWEASAICENT, AATZ
v N7 4 —AZERT 2HEBIT RO TN D, PO KE T 5 ZE g~ D
RANZEOEWRE LRI, ISR B FRBEEEH UAV S 2 A= %
Y T = B LY R OBRBEHDONELBRRINTH D, IHIC
UAV ETHNIEIEEZREL., VL — X B (Radar Cross Ratio:
RCS) H/hESFTHZLEHARETH D Z &M D, #iEEMOMER LK 20 |
ERERET D ETHLAEMENZ LD,

4 KUROBFEIEEZDDR L EDIR

B - ¥ - 22013 & AL DEBICE W T, BERL—¥ %0 EMS 127
HIEBPITONTND Z b, BFEARy hT—27 & ML 2B+ 5
FHLWERBICBIT T2 0B E2Z T2 RTINS, EMS O
B5lCRIT D E 2R T, SRMERICH X2 ZOAREESIC OV TERT
2o

(1) EMS O@ii% L BIZRE

7 EMSIZBiI3EMEEZERLT

EMS O 5% @RIk~ 25 & BA I o 92 &k 5 L AriE
EFHEHBEL, UVr~v—ZWERMEICSMIEHERSEHD L, SHAo
L—AIC LD MREBRE, T2V 7 aEOEREE2YET S, —
7. REHURNIEESEE 50 BEA il EMS G812 22 LT, WiiEnmEs:
WD 70@EABEEOBIT. B (L—%) L7 0T FOBE%O
IE%& &b, EA il L Bl EMS OFT8ENT, B e LTy S22 AR,
EMS (BT AHREZ K2 D ZOMER R LD ETKEL TThN D,
Z 9 L7 EMS OBHITEBWNT, EOEMMEEZRET HEEZN WL D)
Ezonhb, Tz, © vrHe7rTF, Pr~—0LiE, @

32 1965 4E, K HITIL~ b A0 SAM OB B KLY 5 72 F-100F A —/X—t& A
N2 b= Z R E  (Homing And Warning System: RHAWS) % #4i# L |
JL—% « YAV AGM-45 > 2T A 712K DB ZzEEEIE (Suppression of
Enemy Air Defence: SEAD) OfE¥% 5272, /83— bk « F+ R—L [X T AH
228 ] BRI, R A KA 1990 45, 59-61 H,
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MR RO (Fx e, ErHIoxRN @ T b%k
HEATHIHETH D, 2015$ KEDEFEBES O R &R L7 DSB
DOWETIL, BEE%E EMS ICB T 2B EEEOBEMEDO—2 L LTohHIS
T V3 £/, BAE ﬁ&{/ﬁﬁﬁ%’%vz~‘/¥—\ Z ¥'7 (Randall Lapierre)
ILBAF > CONCERTO (2B LT, I ~D=FR A, 1EEOZITIZIE,
RPN EETH D) LF ofwéﬂzbbtﬁm (S & E O E ]
W OBRNBARAIR & OFBHIL TIE, EEHBNIC ML A EA S5 D
IR DPIN EWVWZ DA S,

A4 BFIRULEEH (ESA) Iz & 5 EMS 0)"‘—"‘@

TEERATENIZ VT, EMS 1B 2EMMIL, MHlo L — 2 ERET
EE%@EMS_%ﬁéﬁﬁmﬁa%ﬁ%ﬁée%m@ié&%ﬁEMs
OEMPEDOTERIZ L - T, [TEICKRE RHIRAFEEOLNLEIOTH DL, £O
EMS OEMNYEEZMHNT B0, RELEEXLNLON, BIRILGEWHR

(Electronic Situation Awareness: ESA) T& %35,

ESA L3, #0172 EA & 2 W IXE TR (Electronic Protection: EP)
T O ERROHER OKE) 07Ty BT 4 — LOAE KON EMS
@ﬁ{ﬂ% ) 7/1/5'/(A ETLHZETH D,

BE X 13 © X 912 ESA % 3@ ik [X (Common Operational Picture:
COP) IZHEX - TR R TE D HEHMBHLIN T DINIFRHTHD, L
L, A kS ESA #3A 35 Z LN TENIT., FEAEICE Y
T, BTOTI v & 2 KELKPUAL, PIIZHE LTS 2T EMS 12T
DISE O L BN ESH LD, T L ESA L, =2—%F— . 7L
KUY =367 L F—T oA AERETRELIEDLZ LT, 7Ty b7+ —
LD EA X EP O&47¢ 53 EMS B3 2158 2k % L 0 Bl 2SI
19 Z EMAREL Y | 15T O FEMOHNS T 39 5 hke, B 72 5
BRETIZBIT2BECLV—FYOERLHRHET S EERERICET S LN
T&HLEEZLND,

33 DSB, “2Ist Century Military Operation,” p. 5.

3¢ Tammy Waitt, “DARPA Tech to Improve UAS Adaptability & Mission
FEfficiency,” American Security Today, June 5, 2017, americansecuritytoday.com/
darpa-tech-improve-uas-adaptability-mission-efficiency/.

35 Hamood, “Cognitive Electronic Warfare System.”

36 LW [ H—T 2 A ADFFHBROVOL OT, o Ea—F—72 N
RFTVREOZ &, BEHLT A 2 OREFIRREE2RRLTAN LT S 2 LR
L., 2V Ea—4—0EEZLNIRTL TR EDHERH D, (ASCILjp 7
X VHFEREIZ X B, httpi//yougo.ascii.jp/caltar/=—H—7 L > K —,)
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EHZRIE

— T RME R
‘ SRR —F —
(k)
3 [T

Ty T F— A@{L%&U‘ S O IRTL (T DB DESY) &2 FI
b3 22 LT BEHREBEBEMN R TRE S RIAEh D,

18 ESADA A—V
(HHPT) %8 1ERk

KEEPT DV TNAE A L AT T AEE (Real Time Spectrum
Operation: RTSO) 37O EHICHT7-->TH, ESA & FEEOMEEITSEE W
Z 5,

7 ESAICKZEE/— FOfEN L BIERE

Z 95 L7z ESA L, xtfiilo EMS IZBT HI8@ 7215 T2 < | {EikrE 12
DHLDOEETESHIICLALLELZLND,

AL, 14 DX ICHEFRY bU—2Z I LT, Mlist2s/—FK
ERBEL T, RN AT DEKIET B HED ST 538, ESA
WCE-oT, MPAOBEER Yy N =7 2fifrt s encEhiE, 295 L
TR R 2 O TR e B RINT D Z L b AlRIC R 27259, @
B/ —REDLWVIEFHEE VAT LOBIKIZEE L, 71y bl EKET
HBHERMAH DD THNIE, FBE LT EA &V A 13—, W AR KR4
HEDET, WA S DICHFERMIITI 2L b/ T2 20N TE 5,

Y7 MU =TI R D EMB R, SO R GLER . BRI BREE D
B2z L %5 EMS ©i%5#E), Mark Johnson, “Real-Time Spectrum Operations,”
National Spectrum Management Association 2019 Conference, 2019,
nsma.org/conferences/nsma-presentations-2019/.

38 Bhf AN B ik L — 2SR 12016 42 AOC IR VR Y U v b
RI-E OB (1)) [BifE s v —7 1] 2017 4 11 A5 4849 H,
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SrI—2
vl SYII—K SYII—k
{ <--grI-1
{ J@ - SYR-2
Lc/‘ e
Re : Communication Range y-AI)—K sve-3 v—2J—K
e e Fy bO—OETN Zy bO—JEFN
a RYLT—UETI b. SUH LKE c. BEE/—F DEPHRE

Uy v —OIEMREGEHE GR) 2 — FOBEEHE (Bk) ([T TEL KN
Ll ary NU—2 () ST HHEGEE LTI b.T7 v ¥ L KE ()
LV cEE) — F~OEFLE () 2@RLETPAEVWIRZELND,

14 Xy V=2 T BREET L

(2) PEEEENCENL REL

Py T =272 L B TIEFEZOME E MLIZL @M zE1TH5> 27
=% 47 EW T, SIGINT (SIGnal INTelligent) . ESM <= RWR ®»F
—ZER L BETHRONENLSN., EHICWZA2ETHO—#DO T 1
T ABIEIERFEEITAINCAT ) 2 EMARE L B2 BTV 540, BIETTbR
TWDHETFEN, WENISEHICESE T, ARMOKEELELTLHO
WXt LC, 27 =7 47 EW CIIMHEMTHEMBICHT S Z LA/ ET
W23 (K152 .

39 B BT th 2 B T R ik L — S PS8 12016 42 AOC IR VAR T T A
RicErEo®m ()], 48-49 H, FIXIE 2016 4 AOC FR > R T LB S
Dr. Haruko Kawahigashi ®§{#”Effect of Jammer Location in Wireless
Networks”,

40 Hamood, “Cognitive Electronic Warfare System.”
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/ ErtTrs .h \

FZe P THRIMLEGEER, v UV —Z Ik o THRICEA SN D,
FETaal BYIERMEZZLE LTH, Xy NI —ZICL-oT=I v &N
TA] LikBlsns,

15 al/=7 47 EWDOA A=
(HiFT) ZEHER

BT — Z 1%, W%%%ﬁ#éﬁ?y%7¢*A$¢fﬂméhf%
B, 3/ =7 47 EW Tk, T—2OH_GEBELTND I LD, -
W+ 22D BEEERIC iéf—&@iﬁ%W%%ﬁa&éwiﬂnﬁéab
TOFxy NI—IFFH LB 2OND, T, L—F, K%, RN LD
INETEHIC, IERFTOMITIZE D ESA M52 LN TELOTHN
1, BEREOMEENGESLZENTHEIND, 25 LT, BELZFK

WOBIRT DB AZEZ 52 LT, BEICK L TIERMNICRED T T v F 7
F—LERAT D5 ENATREE 20 . ABRHM OB & fie/MNT &
EHDHZENTEDLLIIRDIESD,

DX D RN e ER D EMIT Y 2 > TIE, C4 (FRHE - Bl - @eE -
BEREE) & mRW%E%%ﬁ5%%W®Lﬁﬁ@mfﬁﬁmﬁékﬁia
b, EMS ICBIT 2EMIEEI O R A IR T 218Hic v | KEREGSH
$ﬂﬁ@%2ﬂ(h%%w\%3ﬂ(¢%ﬂw\%6%(mﬁm)@
LRI BERER S OFRE L W RN e SN TVnAHZ b b4, 5% 0

NS R T H A E T - L — 2 B84 12016 42 AOC 4 53 [RI4ER S R P
LFRAERE] 20174E 6 A, 47 H,
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a7 =747 EW OERIZEDE T, B - iE - 22081 WBEE R D15
K ORI DR DO FER G HIFIC AN D BLENR D D L EET 5,

Bboyiz

NS ARG, 7Ty N A DNIRT A EE O E £ B L
LT RWR X CMD, V¥ ~—»PEAINSHETHESETHRO AT A
DR SN, BYFHEEOELSZICL Y ZOMEE K- B FRITRKE
REEMEEZH X TS, RIEROBFERZEE L CTHEx 2RI R A B
EENTWDLN, ZOFTHML &3y hI—2 2ERALT-as=FT 47
EW R KREREZEL2R-3Tb0 & THT D,

1998 4, YMBET A U B EEP R CTH o727 v 7 2% — (Cebrowski)
NEBLE %y FU—27 Lo (Network Centric Warfare: NCW) |
X, BREEABL TEEML, Xy N =L SN I, b :ND
BHLWDLOTIERL 2o TWAHL2, 5%I1%, NCWIZBIT 5T,
WEH., Va—F—OEWEEM Uiz LT, BT DR & ik %EE@}:
Lizry NI—ZOEBGICHLERRDTONDETEAH, £ LEEKIC
WT EMS IZB T 2HBOEHOHELZ BN L Lica s =7 17 EW i,
B HR Y N =7 DR L TR BRI KREREELRITT EEZD
b, HiEL, MBRETREPENILHY . FHITITLIES < ORI %A &
ELLTWD,

5%y NU—27 OBBLIX, EMS BT AIEFOEEICL > Thibh
2bDEHEESND, EMS OBEMIENI VR, H2DWIEENLLT OHAL
THOLND L koA, ETHT— X OEH A Z LR AENTH
DUERDEA AR TIL, JHUT 2T, BREKRS, FE- - =0
FHEBICB W TP T 2B A LML, TOEDNEZREST SI121Z,. EMS
DIETNT Lo TIRFE S NV SEIBET D% » F U — 7 2L L, GO
HAT L RERFRFEITOERBLR AR IR TH D, Pk, EMS OLFi»
M TIN5 Z L 2B L7- BT, Wit OEFICHOWTHIER S
MMEEDDHEND D EEET S

42 Arthur K. Cebrowski, “Network-Centric Warfare: Its Origin and Future,”
January 1998, LLF® URL CRI'E mlHE,
pdfs.semanticscholar.org/1¢8d/70alabf6764cd308427e¢505124637dfd193a.pdf.
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[(WF52 ) — K]
HE O ASBM 0 B3 #hfi]
— DF-21D Zthihic —

WFr &Ex
XU

HAAE, FEICIEBH D ASBM (Anti Ship Ballistic Missile : %l j#iE I
AN Bdbd, WEROWEI VA AN EORFEREBZE (RSO %)
FWEESHDOK L, ASBM 132580 & 5 R LA BEIT S BAE L B4
%, ASBM NZEfE%# BT 5 72D, AR 5 RO E
Z EMEICIEYE U, ZEREBREh L ’ETE) A — T AW D YA VP & 22k
TOUNERS D, HEO ASBM IZERICHT T2 LNRTEL0nE0D

%%ﬁﬁéﬂéﬁﬂWﬂﬁlﬁ&ﬁM@%%ik@ijﬁﬁﬁu%é
DIZ5H D D,

AFEIL. ABEHICHS & i EO ASBM OB % 872>\ C DF-21D
EHOLCONT D, £, ASBM OELZEEY . FHEDO ASBM OB D
i a i E 2. BRI ELHEET S, 7. ASBM L HEHELRBRICH D
ISR(Intelligence, Surveillance and Reconnaissance: |F$RINEE « ZEm
B AR — ORI Z B L, K& T O ASBM 04 #
IZOWTHESRT 5,

1 ASBM DS

DFMD®;5K%@ﬁLm%mui@mL%%ﬂMBM%%ﬁﬁé

L BIE, FEOATHD, Lol R CTHRYNSSHER R O #HiE
#4»@%%%$Hft e o7 (Yex bR (M) ThbH, £0
TP A IE SS-NX-18 & FRIEAL, fe KR AY 900km F2 & 0> 1% LA % H53fik
U 72K BRI RHGE I A L Th D, 1972 F0 5 1973 4 O M B
5 EEIHEEEHIE 2 #58 L CREHRBAERE SN TS, 11 [ 10 [H
DB UTe & Fndp SHU I th ORFHIFEME M L LR S T b,
L2aL, 1972 05 1 YRR Fega il REZ M 00 s 280/ iy 7 &1 #6203 [F)
S AN ENEEFRORFHEEZ T HOHETFETH LR LIZZ LITL
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V. 1973 5 11 H & &R ICEHNRBIIITb o721, LI, P ER
DF-21D #BH3% L. Efid 2 £ T ASBM Z i L7=EIX R o720 ThHh 5,

2 HED ASBM B%E DMk

* U 27 YV (Andrew Erickson) (2L % &, FEIC ASBM O Bi% % 4345
7 SETZOE, F 3 REBHENE (1995~1996 4F) TH 52, LA L,
F x> KZ&#H—/ (S.Chandrashekar) D2k b &, HEOREHK —
LW S BByA ASBM BAFEEHE O EE e I TH S k%zé@ X, Ak
LTETHDH] L LT, TASBM MNEHEHRES & /ERRIC KI8T, e
MEOFHE XD TV 5, FED ASBM OEMFIZKET 5 Z &I
PREEDH 2 B3 A OB BRI EL 527259,
EIRARTNDS, 05K 9FEEGE Lo BAE, FEIT ASBM % £ kb
S, FORBEHBEIER Lt T0d4 Fr > KT —LHOERIR
ElERH T LI THD, £, AKX HIL ASBM @ I H A VARIED B2
53 ASBM OEMIZAR T K72 ISR B —IZ oW TOMELERTE Y,

MR ENI SR RIROFHKRE & LT oOKEOSER 722 AL PR T & 2 i
—DEELTRELSOH D, LR TNSS,

1 “SS-NX-13 [KY-9] R-27K, 4K18 SLBM (SS-NX-13),” Global Security.org,
https://www.globalsecurity.org/wmd/world/russia/ss-n-13.htm.

2 Andrew Erickson, Chinese Anti-Ship Ballistic Missile (ASBM) Development:
Drivers, Trajectories, and Strategic Implications, The Jamestown Foundation,
2013, p. 5.

3 S. Chandrashekar, R. N. Ganesh, C. R. Raghunath, Rajaram Nagappa, N.
Ramani and Lalitha Sundaresan, China’s Anti-Ship Ballistic Missile: Game
Changer in the Pacific Ocean, National Institute of Advanced Studies,
November 2011, p. 29,
http://isssp.in/wp-content/uploads/2013/01/2011-november-r-5-chinas-anti-ship-
ballistic-missile-report2.pdf.

CORFRTTIE, TR X T IV A VB ERORBICET T T v AR — L0 R
HEZMZT2bDTHY, WiET 260 THD] LEHRT D,

5 S. Chandrashekar and N. Ramani, China’s Space Power & Military Strategy
-The role of the Yaogan Satellites, National Institute of Advanced Studies, July
2018, p. 26,
http://isssp.in/wp-content/uploads/2018/07/Chinas-Space-Policy_July2018.pdf.
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(1) DF-21D OE

DF-21D i%, 2&E# 15m, HEAK 1.4m, HFHK 1,500km LA Eo 2 Bd
[ RPREHHEE XD ASBM Th 56, I VA LOREKIT, ¥y =AF—
2k S . TEL (Transporter
Erector Launcher: #5373
) IcE s Tn s (% 1),
F 7o, FRERE O FERA 72 iR 1 1
WTETWARWe, DF-21D i,
2010 FFIZH) & TR S AL72 23,
W, TR O FEE DS R 1 DF-21D & TEL
ST, ISR BENDELEA+5 (Hi77) China Analysis from Original
ThpEEXLNE, AL Souwrees
DE L EBE T DM~ DOBER ) 2 EEIZRA L T2 DOMNITHONT
SRl STz, LavL, [4E 5 B, KifFEO L#=45E 1L DF-21D
IHIEERRE N 2 A Lo W) REEZ R L7210, 2D X 57 I A uhs,
EOX I L TEMEXET 200220 T, Bl L7zRE e Ml o 2
SHET 2 DIXRETH D, FHEOBFREMTDHE, ZOIV AN
A2 BT 57O DRN R TREDB LA TL 5,

(2) MaRV(Maneuverable Reentry Vehicle: #&REEEIEE )

DF-21D |2 L A xHEXBIZ1Z, 1,500km &\ 9 5 2 B84 5 BIZ 0%
B & NLE DR ENLETH 50 ZOEDITIFE, IV ANVEREIZHEHEINT
WHEYY—LFHNC ISR B =B ETH DL, ZHICONTIE, 5

6 Dr. Lee Willett, Jane’s Weapons - Strategic 2018-2019, THS Markit, p. 15.

7 Andrew Erickson, “China’s DF-21D Anti-Ship Ballistic Missile (ASBM)
-Officially Revealed at 3 September Parade-Complete Open Source Research
Compendium,” China Analysis from Original Sources, September 2015,
http://www.andrewerickson.com/2015/09/chinas-df-21d-anti-ship-ballistic-missil
e-asbm-officially-revealed-at-3-september-parade-complete-open-source-researc
h-compendium/.

8 R. Savelsberg, “The DF-21D antiship ballistic missile,” Guidance, Navigation,
and Control and Co-located Conferences, August 19-22, 2013, p. 2.

9 Andrew Erickson, Chinese Anti-Ship Ballistic Missile (ASBM) Development:
Drivers, Trajectories, and Strategic Implications, p. 10.

10 S. Chandrashekar, et al., China’s Anti-Ship Ballistic Missile: Game Changer
in the Pacific Ocean, p. 1.
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SHICEBWTHRT 51, 22T HENZERTH D LHEL & 5, DF-21D
WX ISR B —NAF LI EROMEFRICE SO TR S, IR
IR SN IEMEMIEY AT AR — X — 2> THEEN D, HET
LZETICERDBENTHEMCOLE L SNOIMEOHELBETD &
ISR B H—I2 & 0 AF L72iEHR & IBMRIEDO I K D558 TITRER R
+aThd, o, HMEFHNS L — X —OFEGIBET D DI ITEENT 5
VERH D, ZOX)ITHEENT 2B, LV 0TI/ <, MaRV
(Maneuverable Reentry Vehicle: f&RHEEHIH) LMEENL TR Y, KE
OHFRHEE I AL [R—2 0 71 ICHWBR T2,
N—= 7 0iF, 2K 1lm, BEEH
1m, 12 1,700km, 2 Bt o {&RBREHEE
WSRO P EEEEHE S A L Th D14,
CEP (Circular Error Probability: -
BB R 138 40m TH HB, N—
> 7 1% 1983~1991 FE D], FRMIC

WEA AR DR
Bl S L7458, P EERER I /) 2 20 ! e
ok > TATRIES I, <o -
7 I (MaRV) 1%, #&REREIZRBWNT M2 R—r /I ONE

L — X — O I, HE L CHE (HiAT) Missile Defense Project!s
D T ARSI AN A 1T CRf. REN, JEKRITEEE (R
NR=2 7 MOMWERICIT 4 BKORP DS (K 2) 18, RIFATHTHY
BT O LB ZHE L, BB 02 BRI N 2B bS8, MM m &%
AHZENTE 02D, BEAEII L — 2 —FEICEV, BEXEZ1T) 2
LR TE %, MaRV (FEFHIICIZIFE LD~ v 6 THEE~NEET 572

11 R. Savelsberg, “The DF-21D antiship ballistic missile,” p. 1.

12 R. Savelsberg, “The DF-21D antiship ballistic missile,” p. 1.

13 “MGM-31B Pershing II,” Missile Threat CSIS Missile Defense Project,
https://missilethreat.csis.org/missile/mgm-31b-pershing-2/.

14 Tbid.

15 U. S. Congress. House. Committee on Government Operations. Legislation
and National Security Subcommittee, “Government secrecy after the Cold War:
hearing before the Legislation and National Security Subcommittee of the
Committee on Government Operations, House of Representatives, One Hundred
Second Congress, second session,” March 18, 1992, p. 306.

CEP I3 EZ Db O TIE R MPLEERTRED1OTH D,

16 “MGM-31B PershingIl,” Missile Threat CSIS Missile Defense Project.

17 R. Savelsberg, “The DF-21D antiship ballistic missile,” p. 1.

18 N HIE OB UNEE TE RV, EUICH 5 1 BFET S,
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B, RRBEMICBT 2 MERRETH S, DF-21D OB RHTH 5

WH B LT HER MaRV OHFARAEL TWDH EEX LN TWVD DI,

2009 E D HFE D HEHF /N L — RIZBW TAR S - FHIEEEEE 2 51 L

DF-15B O HEHE A X— > T

HRILTWD Z &Ik 522, BHEARS

WL —F —FEEE N SN,

BNH O, HEIORE X RN

MaRV ® X 5 Th 528 (¥ 3), X1 3 DF-15B o BEEH:
5 1 1920
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Abstract

JMSDF’s Military Technology Innovation in the
Second Interwar Period

TAKEI Tomohisa

World has entered an era of new great power competition since the
U.S. National Security Strategy issued in December 2017, which meant
the end of 28 years post-Cold War era. If a war is waiting in the end of
the great power competition, it must be a war between great powers. If
so, future historians might call this period we live in now as the Second
Interwar Period.

As in the previous interwar period, the difference in innovation
over newly emerging technologies would affect the outcome of
competition among major powers. Regarding innovation to adapt to
new technologies, the Japan Maritime Self-Defense Force needs to
take the lessons learned from the previous interwar period and shift
its paradigm of defense capability buildup from the post-Cold War

period to the interwar period.

The Imperial Japanese Navy’s Aviation development
and its problems: The emerging process of “strain” of
technology and its effects

IWAMURA Kentaro

Imperial Japanese Navy Air Service is almost comparable to Army
Air Service, because it has many land-based aircrafts. In this point, it is
unique among other countries’ navy.

Generally speaking, Imperial Japanese Navy Air Service failed in the

Pacific War because of lack of ability to withstand attrition. But this is
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not the only problem. U. S. Strategic Bombing Survey evaluated that
they had failed fully to appreciate the strategic revolution brought
about by the increased capabilities of air power. This problem reflected
the “strain” of technology. Imperial Japanese Navy Air Service could
produce aircraft with advanced fuselage design, but they were behind
in many elements such as the ability to build airbases. How did the
“strain” of technology emerge? How did it affect aerial warfare?

This article answers these questions, focusing on characteristics of
Imperial Japanese naval air power development during the interwar
period and aerial warfare in Solomon Islands and New Guinea during

Pacific War, with care to components of military air power.

Impact and the Significance of Lessons from
15t Lebanon War on Unmanned Aerial Vehicle
Development for U.S. Armed Forces

KUSUYAMA Hiroyasu

This paper attempts to understand the impact of Pioneer UAV
(RQ-2) made from lessons of 1t Lebanon War on subsequent UAV
development and the significance for U.S. Armed Forces, and the
author explains in the following order.

a) Analyze how Israel proved the superiority of UAV on the
battlefield and what U.S. armed forces learned in 4t Arab- Israeli
War and 15t Lebanon War.

b) Unveil how Pioneer evolved since the Lebanon Civil War that U.S.
intervened and how it was introduced in the later Gulf War.

¢) Show the impact of Pioneer on the development of U.S. armed
forces’ UAV and evaluate the significance and factors from
viewpoint of innovation.

As the result of this research, the author gets the following
conclusions.

a) Factors behind Pioneer innovation were the wisdom of SECNAV
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Lehman who found value in technology from another country,
Israel.

The success of Pioneer set the standard of UAV for the U.S. armed
forces to acquire real-time images.

Significance of innovation by Pioneer will be it proved technology
plays a key role in RMA through the Gulf War.

U.S. Navy and Cross-Domain Synergy
Concepts and Resources
: Exploring new ways of fighting and force structure

TAKAHASHI Hideyuki

This paper examines the need for Cross-Domain Synergies

(CDS) and the direction of solutions in the U.S. Navy, from a strategic

operational perspective. The key of consideration was the integration

process up to CDS, and the relationship between the battle concept and

the force structure. The consideration was performed in the following
order;

a) Section 1 examines the reasons why U.S. military needs CDS,
considering the relationship between strategic issues and defense
resources.

b) Section 2 examines why U.S. Navy needs CDS, considering the
relationship between combat concepts and weapon systems.

¢) Section 3 examines what solutions U.S. Navy is considering for
the issue identified in Sections 1 and 2.

As the result of this research, the author gets the following
conclusions.

a) U.S. military needs CDS because of the concept of operations that
took into account both the integrated concept and anti-A2/AD
resources.

b) U.S. Navy needs CDS to overcome the challenges arising from the

history of combat concepts and budget constraints, and prepare

for more realistic ‘quality and quantity’ issues that could retain
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its dominance in all domains.

¢) For that reason, U.S. Navy seeks to address current challenges by
embracing new way of fighting with CDS concept and exploring a
transition to force structure that combines new and old

technologies.

Study of Cyber Reserve
: Comparison of consciousness between Estonian cyber defence
unit and Reserve Self-Defense Force serving in cyber domain

HIDAKA Tomoo
IDE Tatsuo

The purpose of this paper is to clarify the reasons why the members of the
Cyber Reserve apply for it and what considerations are necessary for its
effective operation. Using the historical background of Estonia as a
framework for research, in the first part, the position, purpose and activities
of the Cyber Defense Unit and the Reserve SDF are introduced. After
examining previous research, both the target of the survey and the
questionnaire's content are explained. Following, the results of the survey
are presented and analyzed. Regarding the reasons behind the application to
the cyber reserve it has been found that their members have a high
awareness of national defense and aim to obtain high IT skills. To address the
issue of the conditions for the effective operation of cyber reserves, it would
be necessary to consider a flexible setting for the activities of the unit

members and the creation of a community for them.
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Next generation EW

— EMS activities utilizing machine learning and networks —
AMAGAI Takaki

The EW (electronic warfare) system established in the Vietnam War
to secure the platform has lost its effectiveness today. Conventional EW
equipment, such as RWRs (radar warning devices) and jammers, rely
on a library of EW information that is updated on a daily basis, and
these have been evaluated as inadequate for radar evolution. In
addition, the narrowing of the frequency due to the development of
consumer electronics has seriously affected EW activities.

In light of these circumstances, new forms of EW are being explored.
Of particular note are the researches being conducted at the Defense
Advanced Research Project Agency (DARPA) and the like. A system
called cognitive EW, which has built a network of small drones by
identifying signals using ML (machine learning), aims to be a system
that does not depend only on the stored library, and is expected to be
responsible for the next generation of EW.

The purpose of this paper is to consider how EW should be based on

the characteristics of cognitive EW.

Development of ASBM in China
Focusing on the DF-21D

YAMASHITA Nana

This report aims to provide an overview and analysis of Chinese
ASBM with a focus on the DF -21 D. I summarize the current status of
Chinese ASBM and consider future development trends. It was believed
that DF -21 D has been in service since 2010, but there was a question
of the ability to attack a moving target at high sea. Also, it was believed
that China didn’t have enough ISR sensor ability required for the
operation of the ASBM.
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However, ASBM with different ranges are appearing one after
another and there are signs that new ASBM launch platforms are being
developed after about 9 years the DF -21 D was deployed. Also, ASBM’s
ISR sensors may be well developed, such as the artificial satellites.
China operates a large number of satellites that can provide accurate
information on the offshore targets needed to operate the ASBM. If
ASBM can attack a moving taget in the high sea far away, it will be

great effect around the world.

On the Use of Satellite Remote Sensing to Maritime Security

WATANABE Hideaki

Recently, various satellite technologies have been intensively
developed in the US and Europe. Especially, satellite constellation
whose orbit is LEO (Low Earth Orbit) is about to be used for satellite
communication and remote sensing.

As for satellite communication, Oneweb and Space-X are two big
powers that will launch more than thousands of satellites. Although
most of satellite constellation companies are doing business for
commercial applications, some companies’ satellites are considered to
be applicable to MDA (Maritime Domain Awareness).

In Japan, the government stipulated its defense guideline and the
mid-term defense program in 2018 which insisted that the government
would introduce Multi-domain battle including cyber, space, and
electromagnetic spectrum.

As for space, the government would introduce Space Situational
Awareness System, set up Space Mission Unit in JASDF, and improve
information gathering capabilities of satellites.

As Japanese exclusive economic zone is very large, the use of satellite
remote sensing will be indispensable in the near future. In Japan, a few
companies started to use satellite constellation for their commercial
business. It’'s a good time for MSDF to study and develop satellite

technologies for their maritime security application.
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Information security for the quantum computer era
: Quantum noise stream cipher Y-00 (Yuen2000 protocol)
HARASAWA Katsuyoshi

At present, quantum technology is being actively developed around
the world, and tests for its practical use have begun. On the other hand,
the current cryptography, which uses the currently used amount of
computation as the basis of security, will be exposed to the threat of
decryption. In the modern information society, the role of information
and communication, which is the center of economic activities such as
controlling the lifeline by IoT and AI and cashless accounting, is very
important. The mnetwork that supports this information and
communication will be the lifeblood of maintaining a safe and secure
nation stably. For this reason, it is essential that the information and
communication infrastructure be protected with robust security. This
paper describes trends in quantum technology and the practical use of
quantum noise stream cipher (Y-00: Yuen2000 protocol) that can build

information security for the future quantum computer era.
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