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Ukrainian Drone and Automation Examples

DS54 FNDFA—2LE

Turkish MALE ISRa/Strike
kLS MALE ISRa/Strike

Soviet-era long-range systems
HYEI FOREMSRXTL

ENE D3

=451

Commercial quadcopters, + modifications

—EHAI Ty FaTa—LZTDOHRER

Fused intel, distributed targeting
KRSN-ER, FREShE=E—F Yk
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Russian Drone Warfare Efforts
O 7IC&d FA—2VEADETS
Existing Russian drones
HRoOL 7R FO—2

Simple, effective, Iranian-made strike drones
DUOTLTHROENM S UHEBRE FO—

Advanced “combat robot” announcements

-7 TERBOARy bl Z40%F%
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Russian electronic warfare (EW) units are increasingly threatening Ukrainian air reconnaissance in eastern

Ukraine....Russian forces are increasingly jamming all possible signals and hindering Ukrainian drone
operations.

VDA TREIZCENT, AT OEFE EW) BKRIZVI 54 T DEEZEHZFTIEIENMLTLET,
O 7ERARGRYDESZHEL. V73470 FO—EEZHELTVWET,
- Institute for the Study of War

The average life-expectancy of a quadcopter remained around three flights. The average life-expectancy
of a fixed-wing UAV was around six flights. (O)nly around a third of UAV missions can be said to have been

successful. Of the thousands of drones the Ukrainians possessed in February, 90 percent were shot or
crashed by summer.

90y PT84 —OFEAMARKIIEREICEEFYVELE:, BEREDOUAVOEYMARZIZH 6 BT L=,

BLIZEEZADIE, VAVES w2 a3 SD11EEIHTTY, 2BIZODO9SATHREL TV =8F#DO K
A—>M>5b, VWBNEFETIZE-NE=EABEZELEL,

- Royal United Services Institute (UK)



Next Round Innovations

£/ R—=23VDRODRATYT
Counter drone systems
d}rao—2 SRATL

The core of the system is the Lattice Al that takes the decision

cycle of identifying a threat, gathering the characteristics, and
choosing a response down from “minutes” to “seconds” .

T4 AREDA DNV RTLORERY, H¥THFO—2D
BRZRE. FEzI&EL. HERZERITHEVSIERRE
YA ONL%E 3] o TR ICEELET,

Breaking Defense
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More robust drones
SHICERELZBAREETFO—Y



Al is Changing Combat Fundamentals
AT H0ge (A) DR DERZEZ TS

Cycle times accelerating
“Loops” decentralizing, disaggregating, distributing
Automated functions diversifying

o0 Sensing, Interpreting
Motion control
Navigating dynamic environments
Detecting and responding to threats
Prioritizing options
YA IILE A LOME

v—7J1 oni. 2. 78k
BEIME#REZ Z2HRILT D

o YUY #IR

0 BI{AHIE
o BMIREDTESY—>aY
0
0

Col John R. Boyd

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

EZRDORH & ®IG
T a3 vOEBEIBRLEIT
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ISR / Targeting
ISR/ 22— b

Al required for AlIZLLTORTERENS

 Multi-platform coverage optimization © YILFTTY bTHA—LADOHIEDREL

« Multi-phenomenology sensor fusion s BRABRZRIZHWNTHAEH—DFE

« Collector re-allocation for critical/time- s BEL/BEIZERERLGA—Yy OOl Y2 —DE
sensitive targets FLYLT

« Communications/bandwidth prioritization . EIE - BEOBLIERLT T

« Cyber defenses o HA/\—BHTH

« Post strike assessment s WEBEEZODMEDLH
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6t Gen Fighter + Autonomous Wlngmen

F6

Al required for

Flight controls .
Navigation planning and real-time updates
Multi-phenomenology sensor fusion
EW/C-EW

Communications / data links

Cyber defenses

Weapons allocation

Swarm combat tactics

Crew workload management, physiology

HAE R + BEEIT “wingmen”

AlIZLLTORTERSINS

AT il 0

FESF— a3 VEEEY TILEA LEH
BRAGERIZHT S 0—0/ME
BFE/ X EFE A DX
BIE-T—21)2Y

B A IN—[f1E

HIEDEY BT

AA—LaNy DB
REEDEXARERE., £1EF
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F L W EREBSSCE

New National Strategies of Japan

« ERZERESE  HFAIOBRADICIZM L /ZHREE N CTEROZEZRET 2 2 &2 B

- National Security Strategy: Aims to ensure national security with comprehensive
national power based on the capabilities of the other side.

» EFEES  BRORITERTH2EE - BEKIIKEROBER THREZ LEICAR L&
NOEBICIEA S
- National Defense Strategy: The Ministry of Defense and the Self-Defense Forces, which

are the execution bodies of the strategy, prepare for threats while quickly resolving
issues in unfamiliar areas.

c BFENEfEETE - REX VY FAT7HE - ek ZEI YA LBREICINZA, EATEY b - F
B ANN— b hEEEL

 Defense Buildup Plan: Emphasis on unmanned assets, space and cyber in addition to
stand-off defense and integrated air and missile defense.



Conventional — Drastically strengthened
defense force defense capabilities

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Standoff defense capability

Joint defense missile capability
Unmanned asset defense capability
Cross-regional operation capability
Command & control/intelligence function
Mobile development capability
Resilience/continuity

(3)
(4)
(5)
(6)

(7)

command &
control



Emerging technologies and the 3™ offset
IV IEMEREIF Ty FEE

JduT

« B34 74y MEES D BESRICHAET SMEFTIST LT OHT L WLESEEINT
1 8 . IERNTAFETHEFOL N L2 BT 5 2 &,

TN dli

- B
Fdian LA R L. F
= V9B 15 2 $URE O B

« 3rd Offset Strategy: Using new military technology and operational
concepts against o%ponents who are militarily provoked, offsetting the
opponent's strength through asymmetrical means. The core concept of

the strategy advocated by the Department of Defense.
= LF Y — B O
* Acquisition of game changer technology.
o BRI Z AW B R EE D fEAL
- Establishment of effective strategy using the technology.




ETeRIE] & [ETERAN ] (Ao
"New areas” and "emerging technologies” are inseparable

FH Space
ANTLHIBE + T — & Al/Data £ F Quantum EmEME L —H —
Y A /N— Cyber
Fa—> - ARy b 5G -+ I Tl INA F[F /B
Drone/robots Edge computing Bio/nano tech

BRLE EMS



National Security: DIME to DIMET

/o iplomat

ntelligence
nformation

echnology

ilitary

_—_——

conomy



Joint All Domain Command & Control (JADC2)

« fEBZEDHAIL DT FH - B
A IN— - BEHEZELET
DB 5t > Y —I15H%
IVE L. Ao
c IBIEEIIINE D & ITHE
HEt " RIE
e IMEEBENE Yy VT —% Al
E@L\mmE@®%%4
%E#47w$U$<ﬁ@
ERA

Source: DOD Summary of the Joint All-Domain Command & Control (JADC2) Strategy, March 2022



https://media.defense.gov/2022/Mar/17/2002958406/-1/-1/1/SUMMARY-OF-THE-JOINT-ALL-DOMAIN-COMMAND-AND-CONTROL-STRATEGY.PDF

70 7 A F D8I T O imi i
Advanced technologies on the Ukrainian battlefield

EEsesEE  EESASES S==mzEE
TEEA—T>Y—RF & = -@-

7y b7 F—L4 BIERIZE/SARRE
IT army and open source Communication satellite/SAR satellite -

latforms
P T
Military drones

Commercial drones

Regional
Scale
JADC2

2¥1d Field guns

BT HEE
Javell horx—rA—V
avelin cannon electronic warfare

equipment
\GLS Arta MLRS counter drone
(8%15% D Uber)



— -

T 1 7)1 — XA S OB E

Development of dual-use research and development bases
KEPSEE - KE ORI RIS

. EESE COFIN - FEEH O
REFEFE - 2B 218D W Em

« Development of bases for R&D and
education in new technologies and

new fields in industry, government,
academia, and the military

¢ NUT v —EPVCEESIAAT
TV RAT LD

« Formation of an ecosystem involving
venture companies and VCs

https://rt.cto.mil/rtl-labs/



Encouraging bridging researches: from basic
researches to defense technologies

Basic Researches Bridging Researches Defense techs.

Financial Support .
Agile development

https://www.nhk.or.jp/politics/articles/feature/96041.html



Defense Innovation Unit (DIU)  20) R5EViEion unir

« DDA RAEFK T & KELAEDERZEHRERM A~ DEH = (E1E

« Promoting the diversion of civilian technology to national security technology for the
entire U.S. military by DoD

« 8012 b /LD REI#E/S8 billion private investment

« DoD/X— b F—CRAMRFEEDOREFLELEDOL & 12-2445 A TR % L 7R — hReport
results in 12-24 months in close collaboration with DoD partners and private
companies

c WERDEF AT xILF— - MEIFE. AIFeE (A) . BEGEFIM. YA /N —F5fL.
ta—~VvTvXTL, FH

- Areas: Applied Energy/Materials Engineering, Artificial Intelligence (Al), Autonomous
Control Technology, Cyber Defense, Human Systems, Space



International Partnership

- U.S., Australia, India (QUAD)
* NATO countries

 Taiwan, South Korea

e Israel, Turkey ...



Enablers like security and trial projects

B EEEIVATFL— 3

o Pre-conﬂict/gra\/ zone ISR, LEO Satellite constellation
indications and warning to de- N . IR Satellite
escalate/deter conflict g > < g
s ‘?/ \Q,\ w

 Post-conflict and support
applications

kmm 2

Atmo

Ground
rader

boint FOBS

" SAFE MCM OPERATIONS PERFORMED G ‘AA AN TR s —
FROM A DISTANT VESSEL FOBST:TE 7] @Lﬁkj’é% > AT LI
“WITH UNMMANNED SYSTEMS




fouﬂ'fﬁﬁﬁkl EF:L\’C

IvyoavEa—T429%
Iy A 75\44\%): Y ARAYA)



Warfare Implications for Autonomy (1/2)
SBILICK DEE~ADEE (1/2)

Warfare Characteristics

B D

Time compression B3 ] D 5a 8
Agile, local decision-making e FUXYAIITH—AILGERRE
Hypersonics « BT ELIROF A

Complexity BHE~ DXL

"|-E\  Multi-domain operations s TWILFRALDTOFARL—L 3 Y

Variable security and trust e XAl F 4 LIEETEMDIER

Data intensity throughout kill chain X Fr—2EOT— 2 HERER
Precision - REOMHE
OODA Loops at the Edge e T v HAITH 00DAIL—T
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Warfare Implications for Autonomy (2/2)

FEIC K DHFEADEE

943

Integrated on-platform processing
“Comm optional” operations
Sense/react “reflexes”

Smart data transfer
Fit-for-purpose synthesis
Adaptable routing

Distributed delegated autonomy

* Computer aided tactical decisions
* Ubiquitous automated “check six”

(2/2)

Autonomy-Enhanced Functions

BEEICk Ysaib S h-#ae

T3y b T4 —LLETHAESN-FELE
- TBEAT ar) §E
o TR ISR/ XIGYT S

AT— M T—HRE5%E
e BHWIZE =T —320D4ER
« HMIZHEILT HIL—F 2

SEBEINA-EE2H
o HffTREZIVEL—2HAXIE
« WDTHLEZTHLEHEMIZHRAZHER
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Edge Al: Transformlng Autonomy
Ty Al: BEIEADEE

Ingredients in Al “Recipe”
£ TS
Edge computing is a distributed computing AEFR TLYEL ORR
paradigm that brings computation and data
storage closer to the sources of data. This
improves response times and saves bandwidth.

In Edge Al, algorithms are processed locally,

utilizing data generated by the devices themselves. Training Data

fL—=24
Iy aAVvEa—TFTa4 2Tk T—8DHELR T—%
FeT— 9ﬁlof<6wkﬁﬁﬂéﬁﬁ:/
Ea—FT1429 NSFALTT, ChiZkY., &
ERENEHE I, FEHIEATHIAET,

IvyY AT, WKRBITRYRAATERLET—
2EFALT, ATHEOHETZILITYY X LN O—
ANLTREIIAFET,

Algorithms
7IIL3) XL
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Edge Al Key Consideration
ITYyDADRBRICEITAELGEESE

Criticality of Software Interoperability

YIrFDIT7DEEN HEERAH%

Compatible with standard Al tools
Operate across heterogeneous systems

BED ANY—ILEEHRELRHS
ERATLETERARERTHSC &

* SW First: Algorithm execution informs HW

* YIbr9T7 I7—RbF: FILITYXLOD
EITESWH B/N\— Fo = 7@

Performance and Efficiency
NITF—T R EHEM

Compute Architecture

AV —TFT4T P—XTIOF~¥

* Low SWAP-C
* Specialization: CPU + Co-processors
* AIRERFYIT: cPU+aTOEYY

* Low Latency

« Y X, BEE, HEEAH. EMHEL
s BLATYI(UTNLE A LTEHE)
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EdgeCortix DYV ') a— 3>

T4—7 Za—3JI)L 2y T—DIZRRENISB
Iy DA MEEEDENEZBEET H1-0IC,
TONsEREr, FEEITTRLRILD AIINT+—T
VAEIy Y (kD) TEBHLETS,

edgecortix.com/dsei
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EdgeCortix Solution (1/4)
EdgeCortix DYV V) a—v 3 Y

Mera

Full-stack Al inference software
development environment

FIVAZ Y DAHEERY 7 b = 7RRIR
i)

 Flexible software platform allows deploying
Al solutions efficiently across an existing
landscape of heterogeneous systems

- Easy to implement and use; supports
common Al tools — Plug and play

« FELGVILIIT TSIV R ITA—LIZRY,
EROATLOBFREICAIY ) a—aE
3h [ |12 BRI HE

¢ VRATLERELFERANESZ, —REGAY—IL
EYR—b - TSTT7 VT4
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EdgeCortix Solution (2/4)
EdgeCortix DYV V) a—v 3 Y

Dynamic Neural Accelerator (DNA)
Run-time reconfigurable neural network
processor architecture for EdgeAl

T84 LRITRICEBAAIREEG T v DAl AITOD
Za—3) xy b= TJOotvy

« Optimized processor architecture for low-
power yet high performance, real-time edge
applications

« Run-time reconfigurable desigh — maximizes
compute efficiency and speed

- EHBEADLOSMERGEUTILFA LTy
D-TT)r—Y 3 vRAltIZEEEI N
JaotyY - F7—FTUFv

© TURA LTHEERMNAIRELRERE -FTEDXRL
EEZERKE
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EdgeCortix Solution (3/4)
EdgeCortix DYV V) a—v 3 Y

SAKURA-I

Edge Al chips for boards and systems
R—FEEUVLRATLARTOIYY AIFYT

- 1st generation, silicon device (system on chip)

fabricated by TSMC, that implements the DNA edge
compute architecture in silicon

« >50X efficiency and performance improvement
over leading GPUs

« DNATy avbEa—hr7—FTIFvE&i)aric
EEL. SMCHETHRESNSEIHAKS VTN
f R(VARTLFAUF YD)

o FEGPURAITX LSofFLL LD & ERER £ 7= ER
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EdgeCortix Solution (4/4)
EdgeCortix DYV V) a—v 3 Y

Summary

Current battlefield experience in Ukraine shows the importance and rapid evolution of autonomy
Operational concepts and defense priorities articulated by Japan, the US, and our Allies are
increasingly Al-intensive

Core functions of defense systems are increasingly incorporating Edge Al

Edge Al solutions should start with software, enable interoperability across heterogeneous
systems, and optimize compute for efficiency (SWAP-C) and speed

The EdgeCortix Edge Al platform (MERA Software, DNA Architecture, and SAKURA chip family) is
available today, offering orders of magnitude improvement over GPUs

VA FTITETLRAEDES TORERE., BREEOERERHLAECTELOLEEZRLTNS
B, KE. RABEIZETHEEOI 2T FEHREOEBEIRLLE. £FIFTAKHNMICHG LTS
B AT LOPRREREICENT, FIFI T VvDAZRYRALESICTE>TETLS
TyDAV)a—2avE, VI Rz T7hoiRFY., EEVATLRETOHEELERMEZRIEEIZL.

ShEE(SWAP-C) L MIBRE D O ITEEHKEE - e W ERBILT HDLENH D

EdgeCortix Edge AIT 5w b T+ —L(MERAY T b 7. DNAZ—F T F ¥, SAKURAFY T T 7 =
) —)E. WECHBRIEET., FHGPULLEE L THIHEWLWDMREEREZXEHNTEEXT
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Click the image to watch the video on YouTube
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https://www.youtube.com/watch?v=bW48_mFVFNI



mailto:info@edgecortix.com
http://www.edgecortix.com/



