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Presentation Agenda =

« Background on Sandia National Laboratories

e Background on the Robust Automated Knowledge Capture Study (RAKC)
& EEG defined

« *Initial correlation analysis

* *Visual baseline using 3D scatter plot comparisons

* *First pass neural networking analysis

* *Hypothesis testing (two sample t-test)

« *Second pass Neural Networking demonstrating higher model
predictability scores

« *Profiler / Simulator Analysis using JMP derived transfer function

« *3D scatter plot of the optimal EEG profile

e Lessons Learned

e Q&A

*=presentation will be given “real-time” via JMP 10 applicable platform




Sandia Corporation
= AT&T: 1949-1993
= Martin Marietta: 1993—-1995
= Lockheed Martin: 1995—present
= Existing contract expires: Sept. 30, 2012
= One-year contract extension: Sept. 30, 2013

Government-owned Federally funded research
ontractor-operated _ and development center
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Sandia’s History i) deos_

THE WHITE HOWSE
WA S TN

May 15, 1849

Doar Er. Wilson:

I m= inforwed that the Atemle Energy Coomission intends
to ask that tho Ball Telephone Laboratoriss accept under contract
the direction of tho Sandia Laboratory st Albuquorque, Bew Mexico.

This oparation, wkich is a vital segment of the atomle
weApord progras, 1s of extress isportance and argemey in the na-
ticnal defenss, and should have the best poasible technical direc-

tdeon.
I hope that after you have heard more in detall from the
Atomic Energy Cocmission, your organization will find it possible
to undortaks this task. In my opinion you have here an oppartandty
to rénder an exceptional service in the natienal interest.
I mn writing o similar note direct to Dr. O. E. Buckley.
Vory sincerely yours,

AL,

Mr. Leroy A. Wilson
President, '

Amarican Telephone and Telegraph Company -
Nom Yook 7N 1. i Lahﬂrﬂtﬂnes




Robust Automated Knowledge Capture rh)
Study

EEG Defined - An electroencephalogram (EEG) is a test
that measures and records the electrical activity of
your brain

Sandia RAKC Study —

Several cognitive problem solving tests conducted
Subjects fitted with an EEG sensor

Resting EEG data taken with eyes open & closed
Tests graded against a standard.

score I 39%

Hiks Py




Dataset We were given =

- 15 Journal: 2012_ConfPres - IMP =8 Eol ™ -
I n itia I data rece ived a n d 4 Robust Automated Knowledge Capture Analysis r

importEd into JMP ADSP" Qus as multiple text files :

2005 resting seq

4 4, cleansed, formatted and finally imported into
JMP for analysis

nback data all
A First Pass Analysis

* We looked at distributions and correlations hoping to see something
stand out right away.

q = i
= site=SNL | subject=2005 | experiment=EEG_IDM | session=2011_07_01__09_49_16 condition=resting Resting Data Mega
1] 1309513756.000 | 0.976 A 3D Scatter Plots baseline
2| 1309513815000 | 0.976 - - - — .
3 * We thought it would be interesting to visualize the helmet and their
4 site=SNL subject=2005 | experiment=EEG_IDM | session=2011_07_01_ 09_49 16 condition=resting baseline EEG readings.
5| 1308613756 000 | 0.950 IJMP 2D Baseline
‘; 1308513815.000 | 0.950 IMP 3D Baseline(ScatterPlotPics)
8 | site=SNL subject=2005 | experiment=EEG_IDM | session=2011_07_01__09_49_18 condition=resting A First pass Neural Networking

m

w©

1309513756.000 | 0.971 :
* The next step was to see what results we would get using a neural

10| 1309513815.000 | 0.971
1 network.

12 | site=SNL subject=2005 |experiment=EEG_IDM | session=2011_07_01_ 09 49 16 condition=resting JMP Neural 1stPass

13| 1309513756 000 | 0.991 A

14| 1209513815000 | 0,991 4 Significant EEG Channels

15 * Use JMP's hypothesis testing to identify significant EEG channels,
16 | site=SNL subject=2005 | experiment=EEG_IDM |session=2011_07_01__09_49_16 condition=resting based on the highest and lowest baseline test results.

17 | 1309513756.000 | 0.947 IMP Dataft-tests)

18| 1309513815.000 | 0.947

19 4 Second pass Neural Networking

20 | site=SNL subject=2005 | experiment=EEG_IDM | session=2011_07_01__09_49 16 condition=resting

* re-run neural letworking analysis, including only the significant EEG
channels
IJMP _Meural 2ndPass
A Profiler/Simulator Platforms
* Utilize JMPs profiler and simulator platforms to predict outcomes
based off the Neural Networking transfer function
IJMP _Meural 2ndPass

A 3D Scatter Plots simulated results

21 1309513756.000 | 0.826
22 1309513815.000 | 0.826

* re-create the helmet, now using optimal EEG readings
JMP 3D SimulatedResults

evaluations done [ Ov




First-Pass Analysis

We looked at the dataset in several
different ways to see if we could find
any obvious correlations.

‘B Journal: 2012_ConfPres - JMP
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£ Robust Automated Knowledge Capture Analysis
£ Dataset

* Dataset was given to us as multiple text files

2005 resting seq

* Files were combined, cleansed, formatted and finally imported into
JMP for analysis

nback data all

A First Pass Analysis

* We looked at distributions and correlations hoping to see something
Stand out right aves
Resting Data Mega

aseline

* We thought it would be interesting to visualize the helmet and their
baseline EEG readings.

JMP 3D Baseline

JMP 3D Baseline(ScatterPlotPics)

A First pass Neural Networking

* The next step was to see what results we would get using a neural
network.
JMP Meural 1stPass

4 Significant EEG Channels

* Use JMP's hypothesis testing to identify significant EEG channels,
based on the highest and lowest baseline test results.
IJMP Data(t-tests)

£ Second pass Neural Networking

* re-run neural letworking analysis, including only the significant EEG
channels

JMP Meural 2ndPass
A Profiler/Simulator Platforms

* Utilize JMPs profiler and simulator platforms to predict outcomes
based off the Neural Networking transfer function
IJMP _Meural 2ndPass

A 3D Scatter Plots simulated results

* re-create the helmet, now using optimal EEG readings
JMP 3D SimulatedResults

m

evaluations done [




Baseline 3D Scatter Plots rh) feims

15 Journal: 2012_ConfPres - IMP [ e~

£ Robust Automated Knowledge Capture Analysis (M

Using the EEG signal data and pre
pOSitionaI ordinates’ We Were * Dataset was given to us as multiple text files

2005 resting seq

a b I e to “re'c re ate" a Vi rtua I * Files were combined, cleansed, formatted and finally imported into

JMP for analysis

representation of the test nback data all
. A First Pass Analysis
h el m et I n 'l M P * We looked at diitributions and correlations hoping to see something

stand out right away.
Resting Data Mega
4 3D Scatter Plots baseline
[=|Scatterplot 3D

AFirst pass Neural Networking

m

* The next step was to see what results we would get using a neural
network.
JMP Meural 1stPass

4 Significant EEG Channels

* Use JMP's hypothesis testing to identify significant EEG channels,
based on the highest and lowest baseline test results.
IJMP Data(t-tests)
£ Second pass Neural Networking
* re-run neural letworking analysis, including only the significant EEG

chanrels
JMP Meural 2ndPass

A Profiler/Simulator Platforms

* Utilize JMPs profiler and simulator platforms to predict outcomes
based off the Neural Networking transfer function
IJMP Meural 2ndPass

£ 3D Scatter Plots simulated results

* re-create the helmet, now using optimal EEG readings
JMP 3D SimulatedResults

evaluations done [ Ov




First-Pass Neural Networking =

% Journal: 2012_ConfPres - IMP E\@

£ Robust Automated Knowledge Capture Analysis 7

We analyzed the EEG data using ——
JMP’S Neural Networking platform * Dataset was given to us as multiple text files

2005 resting seq

* Files were combined, cleansed, formatted and finally imported into
JMP for analysis

nback data all

A First Pass Analysis
* We looked at distributions and correlations hoping to see something
stand out right away.
Resting Data Mega
4 3D Scatter Plots baseline
* We thought it would be interesting to visualize the helmet and their
baseline EEG readings.
JMP 3D Baseline
JMP 3D Baseline(ScatterPlotPics)

A First pass Neural Networking

m

* The next step was to see what results we would get using a neural

OrK.
JMP Meural 1stPass

annels

* Use JMP's hypothesis testing to identify significant EEG channels,
based on the highest and lowest baseline test results.
IJMP Data(t-tests)
£ Second pass Neural Networking
* re-run neural letworking analysis, including only the significant EEG

channels
JMP Meural 2ndPass

A Profiler/Simulator Platforms

* Utilize JMPs profiler and simulator platforms to predict outcomes
based off the Neural Networking transfer function
IJMP _Meural 2ndPass

A 3D Scatter Plots simulated results

* re-create the helmet, now using optimal EEG readings
JMP 3D SimulatedResults

evaluations done [ Ov




Test to Find Significant EEG Channels )

- 2B Journal: 2012_ConfPres - JMP oS -
Afte r a n u ns u ccessfu I 1St Pa SS N e u ra I 4 Robust Automated Knowledge Capture Analysis :;

Networking analysis, we decided to R

* Dataset was given to us as multiple text files

reduce the number of variables by only e

* Files were combined, cleansed, formatted and finally imported into

inCIUding the ChannEIs that were JMP for analysis

nback data all
. . ° 'f' A First Pass Analysis
StatlStlca I Iy S Ign I Ica nt' * We looked at distributions and correlations hoping to see something

stand out right away.
Resting Data Mega

4 3D Scatter Plots baseline

* We thought it would be interesting to visualize the helmet and their
1= On:usv:l\f Analysis of L1 By subject A= Unﬂ;.\\( Analysis of L14 By subject baseline EEG reading s.
' -1 ' JMP 3D Baseline
e : 15 . JMP 3D Baseline(ScatterPlotPics)
LS ; " I I A First pass Neural Networking 5
- 0 t = . 3
- . T * The next step was to see what results we would get using a neural
0.5 1 - network.
E] - 0 JMP Meural 1stPass
15 : a5 : : 4 Significant EEG Channels
2015 2018 2015 2010
subject subject * Use hypothesis testing to identify significant EEG channels,
Excluded Rows &4 Excluded Rows &4 based on the high®®and lowest baseline test results.
At Test At Test JMP Data(t-tests
2018-2015 2018-2015 9 F
Assuming unequal variances Assuming unequal variances eural Nmorklng
Difference -1.1706 t Ratio -4.44125 Vs . Difference -0.4586 t Ratio -1.08312 ", o = = T = S
S Pl e / e A A N y \ re-run neural letworking analysis, including only the significant EEG
Upper CL Dif 05756 Prob >t 00016* / N Upper CL Dif 04783 Prob >t 03004 channels
Lower CL Dif 17657 Prob>t 09802 — - Lower CL Dif 13854 Prob>t 08488
Caonfidence 085 Prob <t  00008" 10 05 00 05 10 Caonfidence 085 Prob <t

JMP Neural 2ndPass
A Profiler/Simulator Platforms

01502 15 90 05 00 05 10 15

* Utilize JMPs profiler and simulator platforms to predict outcomes
based off the Neural Networking transfer function
IJMP Meural 2ndPass

£ 3D Scatter Plots simulated results

* re-create the helmet, now using optimal EEG readings
JMP 3D SimulatedResults

evaluations done [ Ov
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Second Pass Neural networking ) s,

- 5 Journal: 2012_ConfPres - JMP == o <" -
The new model has a much higher '

£ Robust Automated Knowledge Capture Analysis ¥

ability to predict, based on the variables 4 Dataset

* Dataset was given to us as multiple text files

| Actual by Predicted Plot 20Q5 resting seq _ . :
* Files were combined, cleansed, formatted and finally imported into

Training Validation JMP for analysis
80 80
o - nback data all
?5_ -- = . B ?5_
oL A First Pass Analysis
70-| 704
§ 654 - § 654 * We looked at distributions and correlations hoping to see something
= a = a stand out right away.
@ @ Resting Data Mega
2 55 2 55 -
< 50 < w0 4 3D Scatter Plots baseline
5 5l * We thought it would be interesting to visualize the helmet and their
© o © baseline EEG readings.
T T T T T T T T T T T T T T 1
40 45 50 55 60 65 70 75 80 40 45 50 55 B0 65 70 75 80 IMP 3D Baseline

AggScore#iCB Predicted AggScore#CB Predicted JMP 3D Baseline(ScatterPlotPics)

A First pass Neural Networking

BaSEd on the Neu ral Networking ':zswréffstepwasto see what results we would get using a neural
analysis, JMP can provide a transfer e Nl s

4 Significant EEG Channels

fu nctio n to p rod uce mu |ti p | e “Wh at if” - Use JMP's hypothesis testing to identify significant EEG channels,

based on the highest and lowest baseline test results.

sce na rios || Prediction Profiler IMP Dataft-tests)

80 £ Second pass Neural Networking

m

n

68.99112 707~
60
50

* re-run neural letworking analysis, including only the significant EEG

annels
JMP Neural 2ndPass

A re bt Platforms

60.45728

* Utilize JMPs profiler and simulator platforms to predict outcomes
BRGL mig| Networking transfer function

ndPass

80
72 42504 ulated results

AggScore#RL  AggScore#MC AggScore#CB

* re-create the helmet, now using optimal EEG readings
JMP 3D SimulatedResults

open—

evaluations done [ Ov



3D Scatter Plots rh) feims

- 1) Journal: 2012_ConfPres - JMP =N B -
A 3D scatter plot created to show the —

£ Robust Automated Knowledge Capture Analysis Tl
a3 14 [
ideal

EEG brain profile aDstase |

* Dataset was given to us as multiple text files

2005 resting seq

* Files were combined, cleansed, formatted and finally imported into
JMP for analysis

nback data all

~|Scatterplot 3D

A First Pass Analysis
* We looked at distributions and correlations hoping to see something
stand out right away.
Resting Data Mega
4 3D Scatter Plots baseline
* We thought it would be interesting to visualize the helmet and their
baseline EEG readings.
JMP 3D Baseline
JMP 3D Baseline(ScatterPlotPics)

A First pass Neural Networking

m

* The next step was to see what results we would get using a neural
network.
JMP Meural 1stPass

4 Significant EEG Channels

* Use JMP's hypothesis testing to identify significant EEG channels,
based on the highest and lowest baseline test results.
IJMP Data(t-tests)
£ Second pass Neural Networking
* re-run neural letworking analysis, including only the significant EEG

channels
JMP Neural 2ndPass

A Profiler/Simulator Platforms

* Utilize JMPs profiler and simulator platforms to predict outcomes
based off the Neural Networking transfer function
IJMP Meural 2ndPass

£ 3D Scatter Plots simulated results

create the helmet; sing optimal EEG readings |
JMP 3D SimulatedResults

evaluations done [ Ov
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Lessons Learned i) s

Do not have to know a lot about the data to derive a significant
analysis.

e Visualizing the data is key when exploring.

 JMP allows you to look at the data in many different ways.

* Having your customer available during the analysis is extremely
helpful.

* Interested to continue learning about applications in Neural Networks
(JMP Pro)

* Taking on a project like this allows the user to quickly learn and get
familiar with JMP software.

e Teaming and having multiple JMP users provide input helped with our
progress and motivation.




Q&A
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