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From AI to Autonomy



AI/Autonomy: Technology Trust & Technology Use
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Sea Ox & Sea Otter (EOD)

LMACC Lightly Manned 
Autonomous Combat Capability 

(Sea Hunter/Sea Strike)



Decision Analytics (AOA & Options)
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Lifecycle and TOC: Cost & Schedule Risk 
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BACKUP

Johnathan Mun, Ph.D. (Research Professor, Dept. Information Sciences)

Excellence Through Knowledge



EVM to IRM
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Levels of Automation
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Process Flow: Planning, Design, Construction, Integration, Trials & 
Commissioning

Planning

Engineering and 
Navy Requirements

Procurement Pipe Shop (PS) Machine Shop 
(PS)

Joiner Shop 
(PS)

Sheet Metal 
Shop (PS)

Electrical Shop 
(PS)

Yard Definition Prep. & Fab. Sub Assembly Block/Section 
Assembly

Pre-Outfit: Hot

Blast and Paint

OUTFIT SHOPS

HULL CONSTRUCTION SHOPS

Pre-Outfit: Cold

Sections 
Definition Transportation

(PS) = Purchasing and Storage
HM&E = Hull, Mechanics, and Electrical
(**) The elements in this section, including launching and 
christening, are described individually in the following slides. 

Erection Process 
and Equipment & 

Wet Berth
Trials Plan 
(Sea Trials, 

Delivery, Sail Away, 
and other trials)

Communication and Navigation Systems

Armament Systems

Aircraft

Energy Systems

Radar  and Electronic 
Warfare Systems

Extras

HM&E Global 
Testing

INTEGRATION AND TESTING (**)

Quality Control & 
Approval 

(Commissioning)
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Project Tasks (Energy Systems)

Planning

Engineering and 
Navy Requirements

Procurement

Integration Energy 
Systems

Testing Quality Control 
and Approval

Arrange Machinery

Enclose Area

Installing

Integration Fire Control

System

• 4 LM2500 GE Marine Gas 
Turbines 105,000 hp (90,000 
sust.)

• 3 Allison 2500 KW Gas 
Turbine Generators

• 2 Shafts with CRP 
(Controllable Reversible 
Pitch) Propellers

• 2 5-blade CP Rudders
• SSGTG (Ship Service Gas Tur

bine
Generators)

• High-Power Generation 
Plants

• High-Power Efficiency AC 
Plants

Integration ICT 
Systems

Propulsion is supported by 4 General Electric LM2500 gas turbines each generating 
26,500 hp (19,800 kW);[4]coupled to two shafts, each driving a five-bladed 
reversible controllable-pitch propeller
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Project Tasks (Energy Systems)



Planning

Engineering and 
Navy Requirements

Procurement

• AN/SPY-6(V) Air and Missile 
Defense Radar (AMDR)

• Air and Missile Defense Radar 
(A&MD-
Radar) and Combat System 
Integrator

Integration Energy 
Systems

Integration AC & Fire 
Systems Testing Quality Control 

and Approval

Arrange Machinery

Enclose Area

Installing

Integration ICT 
Systems

The program completed Technology Development (TD) contracts in September 2012 and released a Request for Proposals for 
the E&MD Phase in June 2012. The AMDR program achieved Milestone B in September 2013 and received a signed 
Acquisition Decision Memorandum on October 4, 2013. After a full and open competition, an Engineering and Manufacturing 
Development (E&MD) phase contract was awarded to Raytheon on October 10, 2013. Raytheon was awarded a $385,742,176 
cost-plus-incentive-fee contract for the engineering and modeling development phase design, development, integration, test, 
and delivery of Air and Missile Defense S-Band Radar (AMDR-S) and Radar Suite Controller (RSC).

http://www.globalsecurity.org/military/systems/ship/systems/amdr.htm
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Project Tasks (Radar Systems)



Cost information on Navigation, Weapons, and Aircraft was similarly obtained and is illustrated below:
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WBS and Global Network Diagram of Warship Building 

Cost Modeling (Research and Data Analysis) 



The figures illustrates the analysis of alternatives or strategic 
options. Based on the pricing policy on PC 14 at the Bollinger 
Machine Shop and Yard, we were able to extrapolate the data 
for 1990 to current dollar values (2020) for patrol coastal (PC) 
boats. The Monte Carlo simulated cost shows a range of $16.4 
million to $32 million, with a 90% confidence interval. The 
range depends on the number of ships, where there is a learning 
curve (i.e., cost reduces over the course of multiple ships). The 
figures also show the simulated expected value of PC boats at 
$23.6 million.
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Sea Hunter Cost & Analysis of Alternatives



Using the same approach, we can estimate using notional values
to determine the costs of the three alternatives as proposed using
a life cycle of 30 years, with a single replacement in Year 15.
The figures show the confidence intervals of the costs and
simulated values. Sea Fighter has a life-cycle cost of $181.9
million versus $4.76 billion for the DDG 51 FLT III.
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Sea Fighter Cost & Analysis of Alternatives


