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A ﬁﬁfc@ Challenging Trends - 2050

Slow Dissolution of Nation States
* Global Capitalist Economy
* Global Frictionless Connectivity
* Free flow of Information and Knowledge

« Climate Change

« Population Growth Urbanization

« Radicalization vs. Communication

» ldeology and Religion vs. Secularism and Modernism
* Increase division on social ideas

* Age of Unrest

* Rapid Innovation

* Multi Polar World (No dominant military power)

« Finite Natural Resources (Food & Water)

« Declining Gene Pool

» Digital/Connected

* End of Privacy
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N, ﬁﬁfc@ Trends 2050 - Technology

* Ubiquitous Computing (loT, Big Data...)

« Human 3.0 (Augmented)

* Online Social (and Socialist!) Super-Cloud
« Automation of Knowledge and Skill

* Cloud Technology

« Advanced Robotics

« Autonomous Vehicles

» Personalized Medicine (Genomics, Grown Organs...)
« Synthetic Biology

« 3D Printing and Additive Manufacturing

« Advanced Materials (Ubiquitous Nanotechnology)
 Renewable Energy and Energy Storage

« Commercial Space
« UAVs
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N, ﬁﬁl—'com Emerging Technologies and Their

Impact on the Economy - 2025

3D Printing (Robotics, Materials) - $11T

Al / Automation of Knowledge Work (Algorithmics) - $9T

The Internet of Things (Billion Sensors, RF, Nets) - $8T

Next Gen Genomics (Sensors) - $6.5T

Advanced Robotics (Controls, Reliability, Actuators, Algorithmics) - $6T
Autonomous Vehicles (Sensors, Nets, MIPS, Actuators) - $6T
Renewable Energy (Materials, Infrastructure) - $3.5T

Energy Storage (Chemistry, MEMS, MicroFluidics) - $2.5T

. Mobile Technology (RF, Low Power, High MIPS) - $1.7T

10. Cloud and Fog (CISCO) Technology (Redundancy, Storage) - $1.7T
11. Advanced Materials (Metastructures, Ceramics, Nanotech) - $1.2T
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\/ ﬁﬁEB@ Additive Manufacturing (AM)
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v ﬁﬁyﬂ:@ Additive Manufacturing

Applications Roadmap

2012 2014 2016 2018 2020

Sustainment-Centric:
Tooling and Repair

Process Centric

Su bstltute/RepIace

' Process drives

design and :

: performance
Rapld Toollng/FleIdmg

Novel Designs

Process Substitution:
Alternative manufacturing for
conventional manufacturing processes

S '//uh\\\\

Y | WARFIGHTER FOCUSED.
DISTRIBUTION STATEMENT A: APPROVED FOR PUBLIC RELEASE. DISTRIBUTION IS UNLIMITED 8



UNCLASSIFIED

@ﬁﬁts@ Internet of Things (loT)

Internet-connected machines
and sensors

« Cheaper Sensors
 Mass Data to Big Data
« Al & Robot Diversity

Sleep

Calories ﬁ Q @ vitalconnect
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Skin Temp ) e | Pedometer
/ +# fitbit
Continuous HR / @ \ Body Scale
‘ Withings

WARFIGHTER FOCUSED.
e+ JTION STATEMENT A: APPROVED FOR PUBLIC RELEASE. DISTRIBUTION IS UNLIMITED 9



UNCLASSIFIED

US ARMY

¥ RDECOM

-

F s/l 14 e ||, sEnSe g SENse () SmartThin
= LM ATENT il L=}
= 3 | 5 E =
§ WS, |35 X @ £ Withings
3 () sensmode TingWonx || 28 oo || £ PO (TWINE
{J NODE #-.—-—. Fs -5 rerpm— W i
Appligations (Verticals)
Quantified Self

=

L] Pe

y
i

Withings ... f

Fitress

JAWBON

Sansor Metworks

AESH

B || » FreedomPop ¢ TR
P > || o1BM

2 1( 2 G || 8 &
o * ::-:III"‘ 1'I|| g

T _::'f: SocialSig nin 3 @ -IIEIII;'I:II;-
< &

12—l o e

Intarnat

irware

LOBOTEX n
botics

Belly' Axedsa

LAR
gAsIS enlighted
g HAP'! \ \ & IDMOBILITY
libeli
(! tratasys
[ formlabs W
. & peways
= REST
O “ﬁi 'Boc ¢RepRap
ADS FILIP
Building Blocks
i s e L T 1
EE{;E?;‘I:’” B gt Lﬂ reick e (QIFT) Do @il McBus, oMOTT 2G 3G 4G | [Telecom £ atet jgrign T+ il (ke a mzm_i.‘_qg{_:f b mbmk“ﬁw
- Ty A | F | Tirfer il ] =
§ e || 2105 || IEERIOR @ || B T 10e® E POLT ¥ [ 2o £ 4
E . a B o _ ! 2 L at E % indi £ T
B ety | | = oo % oo || B [=D==| Mmosoro [[STH ..c Zspringboard();|[< * i a A

uality
Agn rd

ecipient

DISTRIBUTION STATEMENT A: APPROVED FOR PUBLIC RELEASE. DISTRIBUTION IS UNLIMITED

WARFIGHTER FOCUSED.




UNCLASSIFIED

Roadmap

US ARMY

Y RDECOM

The Internet of Things roadmap
(Source : Technologies & Sensors for the Internet of Things, Yole Développement, June 2014)

IoT sensing modules mandatory characteristics
A

Other
main Annual Market Volumes
challenges per Specific Application
A A
$0.05 - = - 1000 000 000
Printed
| Electronics
Polytronics & Rt e T . 100 000 000
Printed Polytronics
electronics Systems
maturation Sy
$0.5 - 50 000 000
swarm
IEEE 802.15.4 Very low power s
based IPV6 protocols  Electronics and $5 Integrated 10 000 000
(6LOWPAN) sensors IoT sensors
multiplicty  — ~f e————————
Standardized I;.)w ______
power protocols Security and 50 Advanced Generation
(af‘llgBee,Wll-r;ssHART, pﬂva':y#yof data * ofloTSewors: | 300 S
Standardized Clear definition First generation
common protocol of the market $250 of IoT sensors 100 000
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REF: Bl Report, 2015, 21 Technology Tipping Points

WARFIGHTER FOCUSED.

DISTRIBUTION STATEMENT A: APPROVED FOR PUBLIC RELEASE. DISTRIBUTION IS UNLIMITED




UNCLASSIFIED

¥ RDEC D Roadmap

Number Of Devices In The Internet Of Everything

35
30
25
W Internet Of Things "
Connected Cars . 9
U Five-Year (2014-2019) 20 S
CAGR 35% a
¥ Connected/Smart TVs —
B Tablets 2
15 ¢
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5
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RDECOM
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Y HbECOM ) HUD Enablers

Washington University

Near/Far Contact
loT

Mobile Phones
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¥ ﬁﬁte@ loT and Weapon Systems

Sensor Integration

On Platform
- Self contained situational awareness
- Automation of meteorological data
- Round detection and inventory
- Tube wear monitoring and tracking
- Error tracking
- Real time aiming corrections
- System status and feedback

Warfighter System of Systems
- Health monitoring and reporting
- Environmental monitoring
- Friend vs Foe
- Weapon status
- UAC Integration
- Access to multiple battle field views
(video / sensor / platform)
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[ UAV Integration

US ARMY

RONE SURVIVAL GUIDE ' e

Mesh Connectivity,
Improved
Interoperability and
Survivability,

Northrop Grumman
FIRE SCOUT
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Exoskeleton as Mortar Enabler

US ARMY

Y RDECOM

Possible Benefits

* Logistics

*  Weapon/Ammo Transport
« Weapon Operation
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US ARMY

¥ RDECOM )) Shift to Automation & Robotics

Integration of Artificial Intelligence
- Target ldentification / Classification / Prioritization
- Conducting pattern recognition and extrapolation

Integration of Autonomous Sensor Platforms
- Unmanned Vehicles
- Ground Sensors
- Autonomous Robotic Platforms
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N i’r“ﬁte@ Virtual Reality Headsets
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¥ RDECOM Mega-Robots
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v ﬁﬁts@ IN

Integration of Artificial Intelligence
- Advanced Algorithms
- Conducting pattern recognition and extrapolation
- Real time strategy

- Cloud Based Data / Learning 2014
- Target Identification / Classification / Prioritization Chatbot — Eugene
Goostman
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¥ RDECOM Al & Singularity
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¥ RDECOM Systems of Systems

Fire Control
System

Training
System

R&D
Requirements
System

Logistics
System

War Fighter
System

Situational
Awareness
System

tv
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¥ RDECOM Always A System
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¥ RDECOM Thoughts...

Contact Info:

Ralph Tillinghast
Collaboration Innovation Lab
Lab Director
Fire Control Systems & Technology Directorate
US Army ARDEC, RDAR-WSF-M
973.724.2095
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e Abstract

Title: Future Technologies and Concepts: Robotics, Artificial Intelligence,
Exoskeletons and Sensors; what Future Role will they have in our Armament
systems.

Briefing Type: Oral Presentation/Presentation Charts
Author: Ralph Tillinghast

Abstract: As the pace of new technologies shows no sign of slowing down, it is
logical to wonder how they will impact our future armament systems. This paper
looks to review and explore technology trends in a few areas to see how they may
be applied or predict how our weapon system may look in the future. A review of
robotics, artificial intelligence, exoskeleton, sensor and other enabling technologies
will be presented. Overall attendees should gain an insight into these technologies
and how they may be applied to our future weapon systems.
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