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!_le:h Robotics Division Mission Statement

* Advance the science, technologies and applications of
robotics to maximize the effectiveness of our nation's
defenders.

- Advocate accelerated expansion of robotics applications to
support America's defenders

— Educate government officials on emerging robotics technologies
and applications

- Engage government policy makers, program managers and end
users in policy discussions and other activities designed to
strengthen the government-industry robotics team

— Serve as a robotics technology and systems integration
community of interest engaged in advising and assisting
government officials and erganizations
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Industrial College of the Armed Forces
(ICAF)

A senior professional military education institution with the mission...

To prepare selected military and civilians for strategic leadership and
success in developing our National Security Strategy and in evaluating,
marshalling, and managing resources in the execution of that strategy

- National Derense University,
SiVIGINalr Washningion be

- Government (Vilitany; Civilian)
Inaustry.
iInternatoenal

“I want to establish a little school....to preserve
experience and keep in touch with industry.”

Bernard Baruch,
Chairman
War Industries Board, WWI




ICAF Industry Studies

Mission and Focus

The purpose of the Industry Study Program is to contribute to the ICAF
mission by providing students the opportunity to gain knowledge and
experience in analyzing industry from a strategic perspective. The IS
Program provides a practical experience, or lab, in analyzing the status
of industry. Program objectives are to:

a.) Evaluate performance of industry in promoting economic welfare and
serving national security needs.

b.) Examine the role of government policy or requlation and its effect on
the capacity of industry to contribute to economic welfare and the
national security strategy.




= Robotics are critical to national security...
o Many unmanned systems operating in Irag and Afghanistan
o Economic engine for future growth?

= Priority area for ICAF industrial research and study
o Newest industry study
o Significant student interest
o Exciting educational opportunity

= 18-person seminar
o 15 Students (Lt Col/Col equivalent)
o 3 Faculty
o 1 International Fellow (Israel)
o 1 Industry Fellow (Rhein-Metall MAN)




Analysis Frameworks

STRUCTURE
Relatively fixed conditions
in which the system operates

CONDUCT

Throa Behavioral characteristic
Emtrants of the system’s
l stakeholders
PERFORMANCE

— '““""* T Net value generated

Tthf : A it Financial Statements

e § Financial Ratios

Sersioes é elective Re segmennh rna rket Create and pursue a

fram “The Five Competitive Forces That Shape Strategy™ by
Michael E. Porter, Harvard Business Review, January 2008

woemes \Where to compete?
When to compete?
How to compete?

Source: Industrial College of the Armed Forces. (AY 2011). Industry Studies Handbook. Washington, DC: National Defense University
Source: Based on Coyne, Kevin P., Roberto Buaron, Richard N. Foster, and Amar Bhide, "Gaining advantage over competitors," McKinsey Quarterly, June 2000
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........
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RAS Industry Study
A Broad Charter in Year #1...

= Problem Statement

o Assess the strategic importance of the Robotics Industry to US
national security

o Examine the economic performance of the Robotics Industry in
its various market segments both in the US and abroad

o Assess the impact of government policy (US and other
governments) on the Robotics Industry
= Scope
o Defense industrial base issues
o Market structure and its impact on innovation
o R&D and human resource investment
o Ethics and societal use of robots




Local Site Visits

-AAl Textron

-Aurora Flight Sciences
-Congress

-EODTECHDIV
-Northrop-Grumman (BAMS)

RAS Industry Study

Local Site Visits and Speakers

Speakers

-AUVSI (Mike Toscano)

-DARPA (Mike Perschbacher)

-JGRE (Robert Maline)

-TRADOC (LTC Stuart Hatfield)
-RSJPO (LtCol Dave Thompson)
-Naval Staff N2N6 (CDR Jack Thomas)
-AF/A2CU (Col James Gearr)

-G3/5/7 Army Aviation Dir (LTC James Cutting)
-PEO LMW/PMS 406 (CAPT Duane Ashton)
-Naval Undersea Warfare Center (Mr. Joe Gillis)
-ONR (Dr. Michael Traweek, Marc Steinberg)
-OUSD AT&L DRE (COL Brian Bedell)
-IAl (Uzzi Rozzen)

-DLR (Dr Jurgen Drescher)
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- RAS Industry Study
-'L Domestic Field Study Visits
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RAS Industry Study

¢ International Field Study Visits
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‘ ' v RAS Industry Study
7" Ws The “Industry” Defined

I ‘ Study Focus Areas
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== RAS Industry Study

3 mn
s No “Industry” Consensus on Definitions

"anslo

Study Team Definitions

o Robot — a device, either mechanical or virtual, that
performs tasks on its own or by following instructions

2 Robotics — the science and technology of using robots

o Autonomy — defined along a continuum from remote
control to interpreting data and making decisions
based on programmed parameters

o Autonomous System — a device [system] with the
capacity and freedom to act independently without
human intervention




Public Perception of a Robot







Y Small (Light) UGV Market Segment




Small (Light) UGV Market Segment

D -. N . .
/!; Porter’s “Five Forces” Analysis

LOW

» Defense ACQ System 3
* Slow Growth

« Room for New Entrants?

LOW "> | Fprgeivine

Suppliers

LOW

 Alternate solution?
« Political cost of return to 9
man-based solution?

Threat of
Substitute
Products or
Services

MODERATE HIGH

 Single Govt Buyer

» Past-Schedule Driver

 Future-Modularity?

» Quality/Performance

ey M

MODERATE

» Slow Growth (DHS, Intl?) _om

* Brand
» Product Differentiation

from “The Five Competitive Forces That Shape Strategy”™ by
Michael E. Porter, Harvard Business Review, January 2008




%@% Structure-Conduct-Performance
@' (SCP) — Industrial Robotics

|
STRUCTURE CONDUCT

» Hardware manufacturers dominated
by non-US firms such as:

Fanuc, Hyundai, Kuka

 Barriers to entry high for hardware

due to efficient sizing of competitors

* Oligopoly (few suppliers)

 Many (generally smaller) integrators

« Shift toward non-automotive applications
» Packaging, food processing, etc.

TOP 10 COUNTRIES BY ROBOT DENSITY

100% _ {Industrial robots per 10 000 manufacturing workers)
L 3 5 ‘ ,ﬁrm}_ ,,, —
0% Americas b ,::.:'
W Automotive Compon}ents =
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" 126 124 Regional averages

Automotive
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Percentage of Robotics Sales L E H’f
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(Source: Robotics Industry Association) he Atlantic, Jul 23,
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i, Structure-Conduct-Performance

3} (SCP) — Military Robotics
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STRUCTURE

« Structural forces dominated by

single government buyer (monopsony)
 Public funds — annual appropriations

» Decisions made in public view CONDUCT

 Fiscal constraints (severe?)  Acquisition of smaller firms common

» Market share protected by maintaining
niche capabilities and brand recognition

—— L&




f’mwi,é RAS Industry Study
7 Challenges

= Big Picture

o Mismatch between technological capability and
consumer expectations

o Social [and organizational] acceptance of robotics

technology o T
= Post-Conflict Funding Nl E—
. Technological Limitations = | 11,4 00000 .
= Export Control Restrictions A L

= US Industrial Robotics Lag ...~




gm‘ﬁ;% RAS Industry Study

Outlook — Industrial Robotics

O

= General

o Japanese, German, Korean firms will continue to dominate
hardware market

o Robotics integrators and non-automotive markets key to long-
term success in the US

n their prime? 3 |
| Short Term (1-5 YearS) I zmptl:yed n?enaged?S-Sd,%cftctal
o High US unemployment rate will Y s
hamper the greater use of

95

industrial robotics

= Long Term (5-20 Years)
o Improvements in Al, sensors,
material sciences will allow
new applications
o Relatively lower overall robot density
provides an opportunity

a0




RAS Industry Study
Outlook — Military Robotics

= General
o US s and will remain the preeminent leader
o Unmanned systems are secure in the US military
o R&D investments continue to improve capabilities

= Short Term (1-5 Years)

o Drawdown of overseas contingency
operations will present challenges
Maritime firms/markets at greater risk
Overseas competition will not
eliminate US lead

= Long Term (5-20 Years) UAV Combat Al Parols

(Source: Colonel J.R. Gear

o Industry consolidation HQ AFIA2CU, RPA TF)
o Commoditization, modularity, improved interoperability




fm“;% RAS Industry Study

W Recommendations

"anslo

Develop National Strategic Plan for Robotics

Create a Strategic Robotics R&D Plan
o Target improved power sources and communications

Bolster Holistic Engagement with Industry

o Emphasize need for common language and
architectures

o Institute a Robotics Advisory Council

Define Realistic Regulatory Requirements
o Address National Airspace System management o=,




‘,:m‘*;g Goals for Next Year...

= Shift study focus to service robotics
o Better understanding of market segments

= Push for more analytical rigor in the study
o More quantitative...

= Paper Topics?
o Industry study issue papers
o Research fellow topics
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