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ά{ƻ ¸ƻǳ ²ŀƴǘ ǘƻ .Ŝ ŀ aŀǘƘ 
¢ŜŀŎƘŜǊέ 

ÅIs there a more common question to math 
majors? 

ÅApplied Mathematics is about solving real 
world problems 

ÅPast Clients\Collaborators:  
ïHamner Institute (Toxicology Lab), Environmental 

Protection Agency, Department of Homeland Security, 
Department of Energy Contractor, US Air Force, Goodyear 
Tire and Rubber Company, Baekart Steel Corporation, 
National Institute of Health 
 

 

 

 

 

 



Help Received 

2006 NCSU Math REU 



Help Received 

2006 NCSU Math REU 



My First Research Group 



Applied Mathematics 
Research Experience (AMRE) 

ÅMath and Industry collaborative program at the College of Wooster 

Å 196 students have participated in the program. 49 of these students 
participated twice and 5 participated 3 times!  

Å AMRE has been in existence for 19 years.  

ÅWe have completed 99 projects with 29 different clients.  

Å AMRE had a record 25 students complete 10 projects in the 
summer of 2011  

ÅGoodyear Tire and Rubber Company has sponsored 14 projects!  

Å Progressive Insurance has sponsored a project in 8 of the last 9 
years. 

Å The Prentke-Romich Company has sponsored 7 projects.  

 



My Groups 



Starting this at VMI 

ÅFirst summer 2012 

ÅHow will this work at VMI? 

ïSponsors? 

ïAdvisors? 

ïCadets? 

ÅReceived external funding to support 5 
students (2 internally supported by VMI and 2 
high school interns) 



2012 Projects 

ÅData Mining in Pro Baseball 

ÅPirate Detection 

ÅMeal Distribution 

ÅEnergy Management 



How Computers Know What  
We Want ς Before We Do* 

Å5ŀǘŀ aƛƴƛƴƎ ƛǎ άǉǳƛŜǘƭȅέ ǳōƛǉǳƛǘƻǳǎ 
ï Application areas include system identification and control (vehicle control, process 

control), quantum chemistry, game-playing and decision making (backgammon, chess, 
racing), pattern recognition (radar systems, face identification, object recognition and 
more), sequence recognition (gesture, speech, handwritten text recognition), medical 
diagnosis, financial applications (automated trading systems), data mining (or knowledge 
discovery in databases, "KDD"), visualization and email spam filtering. ** 

ÅNearly everyone in this room has contributed to the 
data set for one of these already today 

*www.time.com   **http://en.wikipedia.org/wiki/Artificial_neural_network 



2008 Season Model 

ÅCommittee of neural 
networks 
ÅCreated model based off 

of first 1400 games 
ÅTested it on the remaining 

1100 games 
ÅR2=.230 
Å59.6% games predicted 

correctly 
ÅBias .009 
ÅMean absolute error 3.00 
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1 season model  



AL Predicted Standings 

Team Wins Wins 

MIN 38 85 

CLE 47 82 

KCR 39 79 

DET 48 77 

CWS 50 75 

Team Wins Wins 

TEX 55 102 

OAK 47 82 

LAA 50 75 

SEA 39 58 

Team Wins Wins 

BAL 47 94 

TBR 47 84 

OAK 47 82 

CLE 47 82 

BOS 47 81 

Team Wins Wins 

NYY  57 98 

BAL  47 94 

TBR  47 84 

BOS  47 81 

TOR  45 77 

AL East AL Central AL West AL Wild Card 



NL Predicted Standings 

Team Wins Wins 

ATL 49 98 

WSN 53 97 

NYM 46 74 

MIA 44 72 

PHI 41 69 

Teams Wins Wins 

PIT 51 102 

CIN 51 94 

STL 47 76 

MIL 44 74 

HOU 34 67 

CHC 37 61 

Teams Wins Wins 

LAD 49 93 

SFG 51 86 

SDP 38 74 

ARI 44 74 

COL 35 63 

Team Wins Wins 

WSN 53 97 

CIN 51 94 

SFG 51 86 

NL East NL Central NL West NL Wild Card 



ÅGiven 
ï24 assets 

ï9 locations 

ÅDetermine 
ï7 day Patrol 

schedule with 
100% coverage 
of Area of 
Responsibility 
(AOR) at <85% 
asset 
availability 

The Problem 



Assets 

MQ-9 Reaper ATL-2 Atlantique P-3C Orion 

MQ-8B Fire Scout SH-60B Seahawk P-8A Poseidon 


