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*After diagram by Robert A North, PhD, Human-Centered Strategies, LLC, based on FDA UPCARE model




‘
—_—

https://www.google.com/search?g=super+bowl+power+outage&source=Inms&tbm=isch&sa=X&ved=0CAkQ AUoA20VChMI5SMK7kLDRyAIVyCqeChOTPw SX&biw=1366&bih=628&dpr=1.71#imgrc=XiOWIVhrENgFSM%3A

/ http://www.noaanews.noaa.gov/stories/s2015.htm ; http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/


http://www.noaanews.noaa.gov/stories/s2015.htm
http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/
http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/
http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/
http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/
http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/
http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/
http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/
http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/
http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/
http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/
http://whotv.com/2014/09/26/all-chicago-flights-halted-by-fire/
https://www.google.com/search?q=super+bowl+power+outage&source=lnms&tbm=isch&sa=X&ved=0CAkQ_AUoA2oVChMI5MK7kLDRyAIVyCgeCh0TPwSX&biw=1366&bih=628&dpr=1.71
https://www.google.com/search?q=super+bowl+power+outage&source=lnms&tbm=isch&sa=X&ved=0CAkQ_AUoA2oVChMI5MK7kLDRyAIVyCgeCh0TPwSX&biw=1366&bih=628&dpr=1.71
https://www.google.com/search?q=super+bowl+power+outage&source=lnms&tbm=isch&sa=X&ved=0CAkQ_AUoA2oVChMI5MK7kLDRyAIVyCgeCh0TPwSX&biw=1366&bih=628&dpr=1.71

Department of Defense
DIRECTIVE

NUMBER 3000.09
November 21, 2012

USD(P)
SUBJECT: Autonomy in Weapon Systems

References: See Enclosure 1

CRETARY OF THE NAVY

1. PURPOSE. This Directive: HINGTON DC 20350-1000

a. Establishes DoD policy and assigns responsibilities for the development and use of June 5, 2015
autonomous and semi-autonomous functions in weapon systems, including manned and
vnmanned platforms.

NAVAL OPERATIONS
b. Establishes guidelines designed to minimize the probability and consequences of failures UDANT OF THE MARINE CORPS
in autonomous and semi-autonomous weapon systems that could lead to unintended

engagements. .
o and Robotics for Support Functions

2. APPLICABILITY. This Directive: (DON) is on the forefront of artificial intelligence (AI)
rational examples of the DON's application of Al and
potics technology mclude Ghost Swimmer, an unmanned underwater vehicle that
(1) OSD, the Military Departments, the Office of the Cha mimics a Bluefin tuna; the X-47B Unmanned Combat Air System that can autonomously
Staff and the Joint Staff (CICS), the Combatant Commapg land aboard an aircraft carrier; and the Swarmboat unmanned surface vehicle that can sync

of the Department of Defense, the Defense Agencie with other unmanned vessels to swarm and interdict enemy vessels.
orgamzatlonal entities within the DoD (heres

a. Applies to:

The private sector is investing heavily in Al and robotics automation for decision-
making and physical implementation tasks. The DON could benefit from cons1denng how
to adapt recent private sector advances in fields such as machine leaming, pa
processing, ontological engineering, and automated planning fg

To accelerate the exploration of theseg




2. APPLICABILITY. This Directive:

4, POLICY, Tt1s DoD policy that
a. Applies to:
(1) OSD, the Miiary Departments, { Autonomous and senui-autonomous weapon systemss shall be designed to allow

Staff and the Joint Staff (CJCS), the Combat{ commanders and operators o exetctse appropttate evels of human judgment over the use of

of the Department of Defense, the Defense A force.
organizational entities within the DoD (heret
Components”).

(2) The design, development, acquisition, testing, fielding, and employment of
autonomous and semi-autonomous weapon systems, including guided munitions that can
independently select and discriminate targets.

(3) The appl (2) Consistent with the potential consequences of an unintended engagement or loss of
control of the system to unauthorized parties. physical hardware and software will be designed

with appropriate:

Semi-autonomous we

(a) Safeties. anti-tamper mechanisms. and information assurance in accordance with
DoD Directive 8500.01E (Reference (a)).

(b) Human-machine interfaces and controls.
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deducible from

e “correct” solution — this is
y the only viable answer

* Theory of simulation meets the need for a
theory of internal representation
* Graph theory iIs the mathematical
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* Solutic ng where the human —
machine entity is p—

* Apportioning control processes to human and machine components to expldit
human strengths to detect, diagnose and redress emergent failures

* Assure that proposed system design conforms to Intelligent Control Theory
process architecture




