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Leverage Artificial Intelligence to Learn, Optimize,
and Wargame (LAILOW) for Navy Ships
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Presenter
Presentation Notes
You will probably wish to prepare some PowerPoint slides to support your presentation. Prepare your slides as a PowerPoint file and upload it to the event website (link forthcoming) through Login by March 1.
All presentations are pre-loaded to Zoomgov at the time we record your presentation. The slides will also be distributed to panel members before the event.  
Preparing Your Presentation
The time allocated for a presentation is no more than 12 minutes. 
Think in terms of the following slides:
A title slide (name, title and affiliation) 
One slide with the research question
2 or 3 slides covering research issue and methodology 
2 or 3 slides covering results and recommendations
Target no more than 6 slides (roughly 2 mins. per slide)
Remember: Too much text on slides and/or too many slides in the short presentation can be distracting to the audience.
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Challenges, Needs, and
LAILOW Methods
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Data Sources
USMC
Master Data Repository (MDR)
Global Combat Support System-Marine Corps (GCSS-MC)  

NAVWARSYSCOM
Navy ERP
Digital Twin




Use Case 1: Marine Maintenance
and Supply System
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Use Case 1:
Coevolution Process

Player: attacker Gen: 1 Player: attacker Gen: 2

Player: attacker Gen: 0
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The Wargame can systematically simulate and discover possible new tests or
“vulnerabilities” for the complex system and evolve solutions accordingly.
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gy, USe Case 2: Predictive Risk

GO RS Sparing Matrix (PRiSM)
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NAVSEA MRBD utilizes PEQ C4l approved Reliability Block Diagrams

¥ NSWC Corona utilizes Machine Learning analytics with Results: For a test mcorporated LLA

Python, NumPy, Scikit-Learn, Pandas, Tableau, data recently, Theodore Roosevelt Carrier
structures, and algorithm design for data science and . ~OAO
advanced programming and techniques Strike GFOUp (TR CSR) 51 of 64 ( 80%’)

high impact C4l parts that were identified

o , , . _ failed and had actually, matched with
Source: Predictive Risk Sparing Matrix (PRiSM), either LLA or PRiSM, improved from 36

Integrated Product Support/Logistics, matched from PRiSM alone. PRiSM and
Fleet Readiness Directorate (FRD),

NAVWARSYSCOM

Focus on Predictive Results

LLA are complementary for prediction.
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Predict
PRiSM analysis
Determine which parts are likely to fail during operational deployments
Decide
replace parts with low remaining service life or
pre-position parts afloat or ashore or
accept risk with no parts support
Act
Build/fill AT-5 Allowances onboard CSG/ARG ships
Transfer parts to AOR DD site
Monitor results
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Use Case 3: Deep Analytics for

Readiness Impacts

Underfunding Spares Backlogs

of

STANTIA PER SCIENTiA
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Objective: Prioritize
the demanded parts
(items) in the
Financially Restricted
Work Que (FRWQ)

In the process to see
if feasible and helpful
to apply LAILOW'’s
lexical link analysis to
prioritize the items

Baseline

Weapons System
Criticality Criteria

* Use IMEC/ WSG to determine
essentiality

® Source: DODManual 4140.01-V2,
Chapter 5

|

Fleet Demand
Criteria

* Score Intermittency and CV

* Source: DODManual 4140.01-V2,
Chapter 7

DalDM 4140.01-12, November 9, 2018

Table 5. Segmenting ltems as Forecastable and Non-Forecasting Based on Demand
Intermittency and Volatility

Basic Idea from Section 5.3:

“The DoD Components will:

(1) Allocote manogement resources for each item based on its
essentiolity coding”™

Volatility BLow
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F bl hility N

dependent on

-
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accuracy
e F bility  Non-fi
varignee _ dependent on

MEdjum Points] jonmcy

-
forecastable

Non-forecastable | Non-
forecastahle
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Conclusions, Recommendations,
Acknowledges, and Disclaimer

Conclusions

— The LAILOW framework provides a holistic predictive and simulation platform to improve
readiness

— Soar-RL results: comparable to other predictive machine learning algorithms, rule-based and
explainable, integrated with the coevolutionary algorithm

— The wargame with the Soar-RL and coevolutionary algorithm integration can systematically
* Simulate and discover possible new tests or “vulnerabilities” of the value chain
* Evolve solutions or “resiliency” accordingly
Recommendations for Navy Ships
— Adopt more deep analytics, machine learning and Al algorithms for big data or no data
— Focus on the entire spectrum or end-to-end (E2E) logistic planning for
Acknowledges

— the Naval Postgraduate School (NPS)'s Naval Research Program (NRP) for supporting the
research

— the Office of Naval Research (ONR)'s Naval Enterprise Partnership Teaming with Universities
for National Excellence (NEPTUNE 2.0) program

Disclaimer: The views presented are those of the authors and do not necessarily represent the
views of the U.S. Government, Department of Defense (DoD), or their Components.
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