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Confirman muerte de agricultor por Hanta en Concepcion - Terra Chile
- & -12/31/2014

2 alerts for All Diseasd

M Confirmed dead farmer Hanta in Concepcion - Chile Terra

Summary  EntornolnteligenteConfirman muerte de agricultor por Hanta en
ConcepciégnTerra ChileEl Instituto de Salud Publica (ISP) confirma finalmente
gue un hombre de 61 afios murid a causa del virus hanta, convirtigndose en
la victima nimero 13 en el Bioblo durante el 2014. Foto: Agencia Unao. El
agricultor fallecid el pasado domingo en el ._Agricultor se convirtic en el 13°
fallecido por Hanta en el BiobloEntornolnteligentelos 3 articulos
informativos » view full article

Concepcion, Biobio, Chile | Hantavirus | Humans
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What is Big Data? 3

= Big data is a popular term used to describe the
large, diverse, complex and/or longitudinal
datasets generated from a variety of instruments,
sensors and/or computer-based transactions.!

Google  Big Dater KES

Web Imagenes Noticias Videos Libros Mas - Herramientas de busqueda

Cerca de 62,400,000 resultados (0,23 segundos)

! National Science Foundation. Core Techniques and Technologies for Advancing Big Data Science & Engineering (BIGDATA)
http:/ /www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767. Last accessed 8/9/2013.



http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767
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What is Big Data? 5

= Big data is a popular term used to describe the
large, diverse, complex and/or longitudinal
datasets generated from a variety of instruments,
sensors and /or computer-based transactigx;g.l
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= The term big data refers not only to the size or
volume of data, but also to the variety of data
and the velocity or speed of data accrual.!

Juan Barnett
@DougDeMuro Alabama is home to Hyundai's US
manufacturing. Lots of local support for the brand.

IG: Pharaoh_MBG

Don't let them... [ Could You Be Loved by Bob Marley & The
Wailers (at Hyundai Motor Manufacturing Alabama (HMMA)) —
path.com/p/xHuDu

. IG: Pharaoh_MBG
E ls Something y'all don't... A Running Out of Lies by Johnnie Taylor

(at Hyundai Motor Manufacturing Alabama (HMMA)) — path.com
/p/3P6PhQ

il vell
in Bout to get to work sleepy as hell @ Hyundai Motor
.-+ Manufacturing Alabama (HMMA) instagram.com/p/cskx8zNJNU/

1 National Science Foundation. http:/ /www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767. Last accessed 8/9/2013.
2 Hyundai’s Alabama Plant Image is from http://www.businessalabama.com/Business-Alabama/March-2011/Hyundai-Could-
Double-Down/ . Last accessed 8/9/2013.
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" What is Big Data? — Beyond the 3 Vs

= The volume, variety and velocity of data
distinguish big data from other types of data.

= Other V’s important to big data problems are:
* Veracity = Trustworthiness of the data
* Value = Added value to creating knowledge in a topic

= Both veracity and value relate to data quality

AP The Associated Press @ 4L~ W Follow The Fraudulent
- o . tweet from the
Breaking: Two Explosions in .tt%e White hacked AP account
House and Barack Obama is injured

aply T3 Retweet W Favorite eee More . .
ey S h An instant drop in
e | o iR BT the DOW Jones

industrial average




What are Data Science/ Data Analytics? 8
Domain Knowledge

Information
Technology/
Statistics/ Computer

: Asking the right :
Mathematics licenens Science

Communicating

the results and Collecting and
making storing the data
decisions

Analyzing and Retrieving and
modeling the processing the
data data



I Acquiring Data # New Knowledge about System 9

“More information ought to be useful, but only if
companies can interpret it. And workers are already
overloaded: 62% of them say that the quality of what

they do is hampered because they cannot make
sense of the data they already have ...” The Economist

Deming (Out of the Crisis, P.106): “Information, no
matter how complete and speedy, is not knowledge.
Knowledge has temporal spread. Knowledge comes
from theory. Without theory, there is no way to use

the information that comes to us on the instant.”




Research Overview - From data to decisions via 10
analytics, statistical learning and process modeling

Process
Control
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Developing Knowledge or Data-based System 11
Models to Improve the Decision Making Process

System Models

System Design

Measurement
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VAN System Monitoring
System Diagnosis
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System Control
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Application Domains

Manufacturing

Public PO“C)’  Time-Series Analysis

. * Predicting Heart Transplant
Surgical Care b -

o * Detecting Disease Outbreak
Public Health (Future Work for the Group)




Problem Description 14

= A major US auto plant provided us with a dataset of

1000 vehicles, which had these characteristics*:

* 100% sampling was performed at 27 locations using CMMs
* 39 measurements (deviations from nominal) per vehicle

= Objective: Assist in understanding process variation
and 1dent1fymg areas for quality 1mpr0vement
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* Due to proprietary issues, the nal data values, such @*%he number and location of sample
points (black spheres in above figure), and the sample data have been slightly modified



Our Framework for Visualization of Such Data 15

= Our method utilizes the strengths of PCA with the
power of visualization tools (using VRML).

= [t consists of : 1) Data preparation, 2) Data analysis
and variation identification, and 3) Variation
understanding through CAD visualization

Step 3 Pre-Processing Step

. 4._,:'7',";.,' / Nominals / // Solid Model /[
Step 1 1 l L
Identify Group i _ -> e &l v ector Model |

Points —

;] L] 4

Filter v :> Apply JR Method | Amm;;t:(li;;ectoy
Step 2




Results and Significance — Immediate Results 16

Wells, L.J., Megahed, F.M., Camelio, ]J.A., Woodall, W.H., 2012, “A Framework for Variation Visualization and
Understanding in Complex Manufacturing Systems”, Journal of Intelligent Manufacturing, 23 (5 . 2025-2036




Results and Significance - Extensions of Work 17

Development of a Quality Visualization Toolkit (QVT) for
Manufacturers - QVT Deployed in 2 AL Manufacturers
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Missing Parts
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Insufficient Solder
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Smith, H.*, Megahed, F. M., Jones-Famer, L.A., Clark, M. 2014, “Using Visual Data Mining to Enhance the Simple
Tools in Statistical Process Control: A Case Study”, Quality and Reliability Engineering International, to a




Results and Significance — Extensions?

18

Student researchers spun out a company to assist local industry
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Application Domains

 Variation Visualization and

Manufactu ring Understanding

Public Policy

. * Predicting Heart Transplant
Surgical Care b -

o * Detecting Disease Outbreak
Public Health (Future Work for the Group)




Understanding Traffic Patters for Trucking Safety 20
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Results and Significance — Immediate Results 21

1) Development of a Quality Visualization Toolkit (QVT) -
QVT Deployed in 2 AL Manufacturers

2) Quantifying Seasonality through Data-Driven Methods
for Inclusion in Statistical Models that can Assess the
Impact of Public Policy on Truck Accidents.
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Tsai, Y-T.*, Smith, H.*, Swartz, S.M., Megahed, F.M., 2014, “Using Visual Analytics to Enhance the Understanding of Occupational
Safety Data”, Submitted for Publication.




Application Domains

 Variation Visualization and

Manufactu ring Understanding

Public PO“C)’  Time-Series Analysis

Surgical Care

o * Detecting Disease Outbreak
Public Health (Future Work for the Group)
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Background and Motivation 24

= A heart transplant is a surgery done on
patients who have end-stage heart failure,
where a diseased heart is replaced a healthy
heart from a deceased donor. !

= Statistics on Heart Transplantations:

* In the US, approximately 3,000 patients are on the
waiting list on any given day.?

* Only, 2200 heart transplants occur annually with the
following survival rates: 2
= 88 % survive more than 1 year
= 75 % survive more than 5 years
= 56 % survive for more than 10 years

1. National Heart, Blood and Lung Institute (2012). What is a heart transplant? Iittp:/ /www.nhlbi.nih.gov/health /health-topics/topics/ht/
2. National Heart, Blood and Lung Institute (2012). What To Expect Before a Heart Transplant
http:/ /www.nhlbi.nih.gov/health/ /dci/Diseases/ht/ht_before.html



http://www.nhlbi.nih.gov/health/health-topics/topics/ht/
http://www.nhlbi.nih.gov/health/health-topics/topics/ht/
http://www.nhlbi.nih.gov/health/health-topics/topics/ht/
http://www.nhlbi.nih.gov/health/health-topics/topics/ht/
http://www.nhlbi.nih.gov/health/health-topics/topics/ht/
http://www.nhlbi.nih.gov/health/dci/Diseases/ht/ht_before.html

25

= Research Goal: Identify which variables
contribute to the outcome of heart
transplants through a data-based approach.

» Contributions:

Isolate the pre-operative variables affecting
the short, medium and long-term
survivability of heart transplant patients

Determine how these factors differ based
on survival time

Is it possible to group these variables
whose effect change over time ?



The Dataset

26

= A large, nationwide dataset obtained from United
Network for Organ Sharing (UNOS), including
~43,000 patients and 437 variables.

niraoperarive

Donor Related:

Age, gender, ABO,
medical history, etc.

Patient Related:
Age, gender, ABO,

\ medical history, etc. )

Graft status, and
graft survival
time



" The Graphical Representation of the Methodology?27
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Results and Significance - Straight from Models 23

_
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Dag, A.*, Megahed, F. M., Oztekin, A., Chen, Y., Yucel, A., 2014, “Identifying Predictor Variables for the

7

Success of Heart Transplants”, European Journal of Operations Research (Under review).
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Public PO“C)’  Time-Series Analysis

* Predicting Heart Transplant
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Objectives Data Sources - 31
Marketing Twitter Optimization
Distribution Facebook Clustering
Warehousing Google Surveillance
Optimize Stocking HealthMap Data management
Predict vs. Respond FluNearYou Other methods
Increase sales CDC/WHO
Reduce Costs Sales/Inventory

Data
Qe

Previous Work
Applied analytics to Auburn University
many industries UCF
Healthcare logistics, Miami at Ohio
distribution Auburn Pharmacy
Social media data Auburn Software
mining
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» Twitter

= Google - Trends & Plus
= Facebook flus

near you

do you have it in you?

= Wikipedia

*’IE‘

d |
* FluNearYou AUBUR
Welcome to AUSNAP
[ | CD C/ WHO Plzz's:::z:r' :—:;ranma seperated list of terms

Submit Reset

» AthenaHealth T |

Listening for: walgreens,sick,flu,cough,pharmacy
MMML_..MMMAM
= Others

—r ~




Objectives/ldeas 33

* Apply tool to marketing - e

the flu ruined my whole freaking week

retweet based on location .
° Increased sales e g

= Distribution/Warehousing
* Optimize locations & timing

| . l

I Hespital South Drive

= Optimization of Stocking 3t
Levels
* Minimize under/over stocking

ko

Getting more prescription!!iC (at @Walgreens in
AUSTELL, GA) hittps/t.co/GPK14hKweF

= Predict vs. Respond
* Based on aggregate data
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» Having multiple data sources work in tandem
1S necessary.

i Interest over time
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Data Analytics Opportunities for IEs in the Past




Current and Future Opportunities
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