® E&/Mark D. Newell @ EZEEBRHZ O TBEZI=EH

3 @EE il VA
HE\ et R ZERl

Moore’s Law and the Challenge of Counter-sUAS Doctrine

EAt/2018 8 FE — S/ EH & 2 ETUoint Force Quarterly, 2nd Quarter/2018)

e N\ % 28 e BLPE 6 o F i IR A FHLZ B2 - B2RAR R ATy ey IR =5
e —rRE R M o /NRME B AK 1T IR R - bR T
o0 RIFiG¥E GRS - Haa i SO EITE X - 5 ABELAR;
i - DX EEE AT AT Sz R A BRI —JE R R 236 -

ORI+ FRNEREE - BERS RS H \

FEEIR-

—%f481&(Joseph F. Dunford, Jr) E#

—A— S TAT IR A Z—EET Gordon Moore)TE 19654321 Y AT R )

REDAMANNERES "RALAIRMNEREHER R R A T IS i
NE2AERMEBIN—F -, BT ATFIR I TR EK : . ST

AIERE - B BRI ERERINREBLRAE T B S B IES
RIE - RSB RN MR R R E N EU L - RELE -~ FEEKX
ES PR E R AN B INERESAMTEREIRA A ENSETTE -
EREBEMNTZHRAEAc— 226 NEE AR AR
(Small Unmanned Aircraft System, sUAS) o B F/\BY 8 A FRI% R 47
B R s A (drone) M T B A B IR B IRNIERIZRITRE
AIER AR 23 722 1 - ELIR R 3 AN Bl $T/E FAth e Bt & BB 24T

14 @2 Sm+rx85/\82019588



— BETR AR B N A TR R

BRiREE B0+ EE/\2019E8H 15



7 ¥ &

PR — LIk E - A ERIREZNER
FRANRARE A9 S /N BY S A TR 2R 9t 4E B 2E
El

Jo Bl LS R
FEZT BT LT R R A L A
— B BT - AT BB IR B IR
BB R R R RVER - BRIEH
R E A AR R SR I R R E R - T
SEE 30 R AR T TS BT R OB o o
ERHERBRERT SR N B
NIEH FSELEERA TR HEES
IR FHOE AT BT IREEE - 1S B
RO RIB SR BT SR BN AT SRR AR S
o T - D 2 R R L T AT PO B B8
55 - BESA K e 2 PR T AR AAE B I S L R0 8
1 18 RABTER T— BT A AR ER - T 8
BRI\ AR T e -
BERE L5 EERORBROEBER+
FRIEER RAVES B2/ 4R AT T
BREE S HOALRE B R G T BT
5 HEEA I AR5 A AL
BE b OEEE R AR KA B/
A M A S HORE S - RABER 2 IR BT
SR - TS AR E W ERERAESIA
R4 K TreM R ARSI T BT RE ) - B
SE 0 BT 4B S 0 A M A B B R TR S OB L
—Fo
BTN T AT 5 BB HOAE 1 R4S M0 0 2
iR 22eR - 45 40 BT B B TR AE N Y S — T

&E&%r:“am

EE
Ene

16 @ -+ 85/\#/2019487

ESTRANEZ R - B/ NRRERHEER
B AT ARG BB 4= - Fe s iR AL R R mT LU B RSF
BB EXGFRER BRI ENIRIEE - ThaER
REVERIRES 2 B E AL R U Es BliE T i zs
BONTBEM DT RFAEMENIEERSLLE
W B TR B AR BB EMATIEEMNEED &
LY B RETPRE I A PIRNA » RIEHER T 23K

BRI o

SERRBEFRANZE A8 E (Federal Aviation Adminis-
tration, FAA)JE20154E12 3 17 0.555 558 1% 12
TR B MH A /N R A TR A 408 W R IR AR 0 HL
SEE)  LIE BT EBIR AR A2 A AR © J
AT R G R AR EUR EN— (@815 - AT 28R
2018 BBFRATZEARE A TR TEA , 3R - HoAK
HERME| 202 1FERFEELIEI40E LN A
M AR BT - ° AIRTEM R EEENTE
RIRAFIEHN400%

o 1L
P B2 HERB R E BRI 2

IR R 0 FREM S SRIK A ~ FERST AT A Y
ey » Wz AN es RAF L LUZSRIH B -
AT - (P9 B2 AR 38 3R 0 £R AR /N BY S A TR
AR EBEAETERET R - PREEHIT
Ffr(Middle East Media Research Institute)f£2017
F—RER  FAHNE T Bl s A/NE
BARMASRETFAVERAES -* #2004
FHRG EFEER/NAEARKRSELUET
AT Y20 BHVEER  ° NS/ NBUR A TR R 4
EARERAFHREREMABSNERE  KAER



201657 A118 » #7735 00 M [ T B R - 55254 8 (R P S Ad) £ 97073 00 A8 S M ——3d Sy 07— & SU R b7 4% (MceGuire-
Dix-Lakehurst) ¥4 & 3 3. 4% 2 RQ-11BE 44 (Raven) s 7 f: A% % 4 © (Source: US Air National Guard/Mark C. Olsen)

SRAAE A7 5 AN FER 52 59 5 B 457 B BRI 88
FeRoE - ©

PR EARIZRVIEE NI TR L AR
EHEE T Z2HEREFRRR ZmE R IEEE
=R TR AT E 2 i[5 ASME AT BT BT B B
il FEANIMA TR AR AL E2 BT -, " BEARBH R
R N TRIE A MRS BT > B TR R 1Y
Rt —BE AR Z=RE NI 712 - B2/ N AL A
TR RIS YT ESEE - EfEEESVNE
BEMENS B UABBAAZHERNBEREZER
Ao MBEWRREF  PTAE LU= - 12526 /8
EEMAFRA/NEE AR R 5t L ZSRB B
fRZe BE MM - LEINDR B ZR MRS ©
BEBEBAGEREBEEARENASRIR
AUBRIBERHELREMAINERITES &

f01203 88 B EE LIS HOGETT IR S REI1803ETT
MERREEEERIR ° BB AKE R
= BRI RIZE20/N ~ KRR E A /)N\EF50 M8 -
FiE B 22ms  BIMETE 187,000 TR AEE R - ° $E
RE L RRER D HELTNRETR K - B & SR AP
B X BB B FE A A TER N ED R SN IR IR FHR &
SREEAK

X i B
IRIBIFEIER /AU A TR R AT Y B2

AETINIR - B AERBITEEBIZPHFH =2
SECIMIRE AT AR IREREE R, - — 172014
FHIFRE RN FE200 1 AR H B8R Y S TEFTAY R
ARBESLER - A— DR EFEE 2003545
MY 1IEHER] 2005F MM Y22l HER B E

BRI+ ss/\e010Ess 17



ZER AT A A R AT 0 24
BAXFE2RBEEE MR
LR BER2014FE R Y372
HHEF - ARG —IEEF
ERFRNBENMEERA B
NV AR A RN B RRE
RO ANER -
EHEMERANELMEE
MR /N 40 A TR L (C-
sUAS) BB NIEEMIR - BIf&E
=R EARREE S TC-
UAS, » tBEB/R2016 FE T ¥ E
XWEFEESEMN - RE"H
B EZFEF R, Joint Urgent
Operational Need)"”DL N T
Bh~ FEPFAE AL
HREIMARBARAZESN

ﬁ'ﬁ © (Source: US Army/Marion Jo Nederhoed)

18 @b Bm+ %5/ \#/201948A

B HAREHRELSHERF -
RIS SHERYEEXRN
[E1FE - B4+ & FT i FIIR B #%
MM RESARERE I H
IRIRIE S5 E T Y e -
TERIFHWEXSEBMAEZ
FT EXEAPRESHIBIEELL
FHEMITE  RE RS /N R
AFREEFAIDE - T BN
/NBUR AR AR BB =R
MRS ELEREEEE
#E Y1002 ENFE R E &%
Rl NS A TR R AR o AT
BB KRB BEEXNRAA  &E
BRI P B S S BOET T
g —BRERIE2HHN
B AEERBEANRAR

=

NI e AR 75 4 F T 60 5 R W Aok b - 8 AR IR B SR ) R AR o

REREELIE - EARER
R/ NBLEE N TRIE R I ZE(L IR
[ S EERE AR A R -
AEMR EBRNERM
SNBSS IETELR
#hHETT AP B B ABKERET
HTREEERSE LR T—
KBE M - BREAZENR
REAT - AT LUERSBREAL
BE BERS BHEBIME
HIHENXE - B EEIE/IE
{EREME RB TR
B Bl /NS A TR R T 52 %
2B TN AR
AR S ERERS
L-EERRmEH BRI
FEE R ERATRER
RYPR &L - 20 RAE BN HE A
R LIEL  BEM
LEER B/ SR A TR R AT
7R 2 SRS 5B AN R RV RS > BB RS
RERL = % RA BB/ LR
ATREEZ L 2ER -

AEJRLE R PE

o 2 A TR (19 M 4T
T EATHRRNALE
BARNES FEEAEA
FE=ERR TR 2EE-
BEES - 2 EREAIR Y



Bk EZER B ERIE A
2HERBESEIREMAM
HATEEREER - —RMmE &
AlEZ AR BRI EAE M
fEZ B R E A& ETRRENR
EMEE BRMEARE EEH
At LUK A5 A BRI BERAR
EREFEGBRIEIR-—%
M EEFEHTEREES120.01A
g% TEESXERIERIZFA ) (Joint
Doctrine Development Pro-
cess) HARESREIGYER R X
MR TIRITIEIER ) MBS IR TARER
Al o™ FIFRFEEAR Y A BB
WA FE AR R AR BA HA S =
P 5 [7) — 2

FRE re S B EURIRAT R IR
Ry — MBI SER IR R ILIRITIE
% o A EEE  BRIBRBLUME
AR ERY T3 TS ARy @ IR EEH
AT B E R ANAE BT » TR
WATIE AWM M IR 2 4N Ut o
WRFIBTTRTT AT IR
B s P LE 2B Rl 38 IRV BFAZ R B
5 B E A M ER EBEA
AR - HIREEERIMS
EALHBEREM RHAsFRE
RBE R B BB R ER B R
ERNBEERESDS BEXRESR
EE A< 80~ SERE L E AL

201748 A 158 » oMk B 518232 Mg R B 42 4 & & 28 M T 3¢ 4% (Fort
Pickett) B 55 S HE ¥R P 3R A2 3R 91| sRHA KT - HE 5 35405 572 X Bp BF B (M k-2
Instant Eye)/J\ﬂﬁAﬁ% o (Source: USMC/Michaela R. Gregory)

BAEMI 264K -12BE
T BEEERI S RV
ERML1996FR2 1B MR =
7@ A WAE2018FE KA &
MM RIS 5 (Adaptive
Doctrine Initiative) 9B B X
MR AI12ER - BMfER YL
BARBUE  BEEBECERIR KL

FFER] B/ NS A TR R 5t
RITE RS R — TR kB -

[ /NBY S A TR R T 2R
BRERPTRIGIEZ2FEE
B A ZERE ML > [B) A )X B
M - LR IR S IR H
T—EFBAEZRR > AILERE A
BRI E » [R5 e —

BRI+ ss/\e010Ess 19



=] =+

78 ¥ 8

LE1E AERISRTR Iy AJ BB 1S AN ERE T IR 14 - T2
B EBBR R - SEFEEEAE /B A A TR R A 2R
BRVER LB EE-E20165F107  lBES
—EE BRI RE/ N AR R R EAVERE

PEEMAN YIRS I B9 S A TR R A 8
B B1E T RS B R 2T R R AR
FE TAF WHRI S He & 8RB - ISAEA - BEINS
TERS o,

SE[EE AT RN AV B 3L « BEAA TN BOR B
RN ATRIE R G R0 - (BAVEE—EE
RBRENEI XM BERBARKBERNTSR K
RANENMIBENREENL Y EAZAMEE
HIE AR 838 e R H) /B A TRIE R STaE DRV
HERPAEAFR REFRMELEEEN
BEEIFFEE AREBEERBRNER &
BRI E BB AR A (Joint Publication, JP)
AT B R B R E R AT EL(UP1-02)BER
19484 31T BMVR L "B A BRI —TEF
i R LA R FR AR RV HL RIFE = - SRAE 8 288 5l
R LBATIREAEFS =4

EERBAB Y EE KRG A RE RSB E
FATFEAIBE S BB R AR BLRR IR IR B AT
Bl ~ ST RR Fr o SREBSLE RN EHRVEF -
BEEMEMLEMAERNTEFAETERTR
R FCERAE S5 3-01.8 15 FEE BT b i - KRl
AR ST ) (Counter-Unmanned Aircraft
System Techniques) T H&R&EZEHFA (ZH H
FreseE B 22 25 B AR Bl ~ BT ERL AR Fr FH) (Ww/t-
Service Tactics, Techniques, and Procedures

[MTTP] Manual for Air and Missile Defense)™ o

20 EBsEE S \HI/20194 87

R B B8R L bR G = R B A S A B B S AR Y 2
Al ALtb201784 HIEETHYEE3-0 157 B 8 Ak
mh - ARHIZEREEIREEE) (Countering Air and
Missile Threats) * 82242 M R ihll/NEY $i A TRt 51
o BRANEZREESBELERERM - Hl el
12 P B 2 KRR B S /N B S A TR
&R WEAHE 2 BRI EINE—T R -
EIETFNERERE—ERS B EH-

ZERARBREFNER FEHEB T EE
FNERM  mEDEHEM A 1T R E/NEL A
R ARSI R RBRPET BTN - AR
Bl NEU R ARBEARNEBEARLIRTE S -2
FEREEEBRNERNT  BRRAS K AR
R - FERAR @RI EEELRH
RHEMHEEEHE B RNFE R < SR ELER B RYEBEX
BESTK ELRE AR RIS IR IR IR B B B 1 25447 ©

i il

NV A TRIEAR MR A RESE RIS LB A
ERAEE > TLUEERI# RIBREPBAENEL
WEFE - MREMEREE L FTRATREE
RRASA M AR E M FTHIREE - BREE
EARERPERRHKE2E - JHit EEFE
HREZB DL ERI BRIV R RS HE
BFBLELIms  B2E— RIS R
BRBHEERARIIE-

BRI H /N A TR R G ERIRIERZE
BERENBMWUAETH AHERIBRAE
AEEFHFRBRFGMMANPE  MEREHE
SERIR R R E RN RE - ARABS T



AR AR E BB Y Al SR E &
2R~ BEEME A B4 G R B BRECEE e i B 2
HFEATEEAIEA S -

Ry

1. “Moore’s Law and Intel Innovation,” Intel.com, available
at <www.intel.com/content/www/us/en/history/museum-
gordon-moore-law.htmI>.

2.  FAA Aerospace Forecast: Fiscal Years 2017-2037 (Wash-
ington, DC: Federal Aviation Administration, 2017), avail-
able at <www.faa.gov/data_research/aviation/aerospace
forecasts/media/FY2017-37 FAA_ Aerospace Forecast.
pdf>.

3. Ibid.

4. Steven Stalinsky and R. Sosnow, 4 Decade of Jihadi Or-
ganizations’ Use of Drones—From Early Experiments by
Hizbullah, Hamas, and Al-Qaeda to Emerging National
Security Crisis for the West as ISIS Launches First Attack
Drones (Washington, DC: Middle East Media Research
Institute, February 21, 2017), available at <www.memri.
org/reports/decade-jihadi-organizations-use-drones-
%E2%80%93-early-experiments-hizbullah-hamas-and-
al-qaeda>.

. Ibid.

6. David Von Drehle, “The Security Threat We’ve Been
Ignoring: Terrorist Drones,” Washington Post, Septem-
ber 29, 2017, available at <www.washingtonpost.com/
opinions/the-security-threat-were-ignoring-terrorist-
drones/2017/09/29/3fbd1374-a511-11¢7-b14f-f41773cd5al4
story.html?utm_term=.082cd6cbdd7c>.

7. “Summary of Terrorism Threat to the U.S. Homeland,”
bulletin, National Terrorism Advisory System, November
9, 2017, available at <www.dhs.gov/sites/default/files/ntas/
alerts/17 1109 NTAS Bulletin.pdf>.

8. “Parrot AR.Drone 2.0 Elite Edition,” available at <www.
parrot.com/us/drones/parrot-ardrone-20-elite-edition>.

9. “Unmanned Platforms and Subsystems,” available at

<www.uavfactory.com/product/46>.

id

FERR B EE I )/ \BU | A FRIS R R

fEERN
Mark D. Newell fREZEHAL - BEMGEREMEESH -

Reprint from Joint Force Quarterly with permission.

” ifiClaims

Patent Services, November 19, 2014, available at <www.

10. “Hovering Over the Drone Patent Landscape,

ificlaims.com/news/view/blog-posts/hovering-over-the-
drone.htm>.

11. Ibid.

12. Jonathan W. Dickens and Terry Carter, “Joint Urgent
Operational Need (JUON) Phase 1A,” GovIribe.com,
available at <www.govtribe.com/project/joint-urgent-
operational-need-juon-phase-la/activity>.

13. “Counter-Unmanned Aerial System (C-UAS) Hard Kill
Challenge,” Challenge.gov, available at <www.challenge.
gov/challenge/counter-unmanned-aerial-system-c-uas-
hard-kill-challenge/>.

14. Combined Joint Task Force—Operation Inherent Resolve
Leaders C-UAS Handbook (MacDill Air Force Base, FL:
U.S. Central Command, August 12, 2017), 3.

15. Ibid.

16. Chairman of the Joint Chiefs of Staff Memorandum
5120.01A, Joint Doctrine Development Process (Washing-
ton, DC: The Joint Staff, 2014), BI.

17. Gregory E. Browder and Marcus J. Lewis, “Adaptive Doc-
trine: Infusing the Changing Character of Warfare into
Doctrine,” Joint Force Quarterly 86 (3" Quarter 2017),
120-121, available at <ndupress.ndu.edu/JFQ/Joint-Force-
Quarterly-86/Article/1223847/adaptive-doctrine-infusing-
the-changing-character-of-warfare-into-doctrine/>.

18. Counter—Unmanned Air Craft System (C-UAS) Strategy Ex-
tract (Washington, DC: Headquarters Department of the
Army, October 5, 2016), available at <www.arcic.army.
mil/App_Documents/Army-CUAS-Strategy.pdf>.

19. Joint Publication 1-02, Department of Defense Dictionary
of Military and Associated Terms (Washington, DC: The
Joint Staff, August 2017).

ERsEaE SIS \#2019%88 21



