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Introduction

* A unique relationship between Diné College
Libraries and School of STEM faculty which yielded
results that could be replicated at other TCUs:

* |t began with NSF funded Mathematics for Engineering
Applications (MEA) laboratory, with student research
assistants and an attendant tutoring service, being
located in the Tsaile Campus library.

* |t eventually blossomed into a Technology Transfer
Center, the first of its kind at a TCU, with Congressional
funding to be located in the Tsaile Campus library.

e This presentation goes from the MEA lab to the
Technology Transfer Center highlighting the vital role
that library played in making them happen.
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MEA lab’s original equipment

e MEA lab's cluster has four Intel® Xeon® E5-1650 v4
3.6 GHz based machines with a total of 24 cores
and 128 Gb of DRAM.

e Still the fastest computer cluster at Diné College and is
available to other faculty for their research projects.

* 1 Gbps network

e At that time first network faster than 100 Mbps at Diné
College which came in handy both during our first NSF
project and the second one for which we still needed a
fast network and a lot of computational power but did
not depend on anyone in terms of datasets.
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MEA lab products since 2016

* 3 NSF research awards total (5600,000+);
* 3 patents (one issued and two pending);
e 8 journal and 9 conference proceedings papers;

e 7 undergraduate Research Assistants published
their research including journal papers;

* Awards, tutoring for Diné College students, running
activities for local school students at STEM festivals,
etc.
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L. Introduction
Bemsenceghulography (EEG) is widely el n dsgoaic
of brain. related disorders and umusmu
fers from poar spatial resoluti blurring cffects
primarily from different it af e ol
ducior [1].

To imprave.

resluin, the surice Laplacian
Laplacian Is

high-pass spatial hhlmdpnhmﬁll
inrbution o the surface [2] and produces an image pro-
partional to the cortical potentials

M:pwud\shube.m!llmmknhhem:m
Laplacian. The ghibal sucface Ly appraach is
v the poéeniial interpalation an the surface [4-5]. A draw.
back of this appriach is that buikding the poteswial interpola-

The bocal sucace Laglatan apgiosch dmates the

(8w the neighbering clctades o o s, which &
ussally the case with the 1030 sysiem configaration, the
resulting local surface Laplacian might mot be a good estima-
tian of the surface Laplactan |7, and (2) the locations where

polar concentric ring
by Besio et al [3]. mm«rmwgmmsm

.wmmw.—;mkm;mw«mnlm:
are used. The second drawback can aleo be allevisted by
interpolation of the TCRE local surface Laplacian. To illus-
trate these poinis, the glefal surface and local sur.

compured using a four.layer conceniric
inhomageneous spherical hesd model [10]. This model has
et sl o this s 0 eneuss orssency wih e

potentials from

m.d.smd, [8]. This appevach alsa bas significant drawebacks:

mation m.:.n[mum unlike soeme of the mose
realistic bead models, it allows straightforward modeling of
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Abstract: While progress has been made in design optimization of concentric ring electrodes
maximizing the accuracy of the surface Laplacian estimation, it was bused exclusively on the
negligible dimensions model of the electrode. lh::nlpmn(uf:nuplufﬂ:mwﬁwllkdm
model that adds the radius of p y
included number of rings and inter-ring, oppoctunity far

design optimizsin. b s sy, the aforemenioned proot of concept weas developed nn 3

with the same ramber of rings. Tkpmpu-dlmm:‘wurlsmmwdmmmdlmﬂﬂy

increasing, g tripolar concentric ring and validated on
between the two ioms were used the it the
.qﬁmm ite dimensi {p =0.077). Lapl based on the
i g interring

dmm ectrode. it
significant iy >> 0.05) which is consistent with the analytic result.
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1. Introduction

Surface biselectric s B (ECG) beca

an exsential tool in clinical diagnosis. When recorded with conventional disc electrodes surface
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estimation al i picking up the binslectric

i i pared to bipolar signals from conventianal disc
electrodes [6]

Initially, L fmated based on recarded vi ingle pole
electrodes and the appli of discretizat 7], Laplacian
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1. Introduction low signal-to-noise ratio, which are EEG's biggest draw-
i imit nd diagno-

Electroencephalography (EEG) is an essential tool for  sis [1-1]

brain and behavioral research and is used extensively in EEG's poor spatial resolution is primarily due to (1) the
peuroscience. cogaitive stience, cognitive psychology,  bluring effects of the volume conducior with disc clec-
and psychophysiology. EEG is also one of the mainstays  trodk i i

of hospital diagnostic procedures and pre-surgical plan-
ning. Despite scalp EEG's many advantages end users
struggle with its poor spatial resolution, selectivity and

lems as idealized references are not available with EEG [2].
Interference on the reference electrode contaminates all
other electrade signals [2]. The application of the surface
Laplacian (the second spatial derivative of the potentials
on the body surface) to EEG has been shown to alleviate
the blurring effects enhancing the spatial resolution and
selectivity, and reduce the reference problem [4-6]
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Solving the general inter-ring distances &
optimization problem for concentric ring
electrodes to improve Laplacian estimation

Oleksandr Makeyey'®
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Abstract

Background: Superioriyofnorinvasiv ripola concenvic ring electiodes over con-
ventional disc electrodes i of surface been deman-
statedina al lications. Recently, a gen-
eral approach to Laplacian estimation for an {n+ 1)-polar electrode with n fings using
the (4n + 1)-peint method has been proposed and Used 1o intioduce navel multipolar
and variable inter-ring distances electiode configurations. Whille only lineary increas-
i1 and nerly decrensing iteraing istances have been considered vy this
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pager ves the g bl for the
(4n+1)4 pocm method
Results: g dista bl lved for tigolar (n=2)
and Quadmolaf n=3 concenti ring electrode configurations thieugh minimizing

Laplacian esti For tripal

fing racius ar and ot fing radius e optial fange of valus or 0 was determined
tobe0<o=022 a additional middle ring
with radius fir the aptimal rangeof valus ora and  vas umlmmad 3y necyiaies
Ocacfet andof <021 deling and
of used o Lapl accu-
racy inter- (p<0.0001).
Conclusions: 05 the potential of inter-
Fing et o Imgacue thecciricy ofsrtios Lplcn etimaion a concent
distanc pmb\smﬁ th of
concentric fings. Solutions of the proposed inter-fing d itances opnm.zaz.en problem
define the class of the opii These dasigns
may resultin tems that use con-

contrie ring electiodes 10 acquire electrical signals such as fiom the brain, intestinas,
heart or uterus for diagnostic purposes.
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Some other firsts along the way

* Pursuing intellectual property required a respective
set of policies and procedures which had to be
created (mostly) from scratch first;

e Same goes for getting legal counsel on board,
funding patent related costs and fees with soft
money, dealing with USPTO, Bayh—Dole Act
reporting, etc;

* MEA lab’s web page showcased at
http://mealab.dinecollege.edu/

e Certain aspects of international collaborations;
+52 Patents and the most important first yet...
] &
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Patents

* First patent issued to a
Tribal College or University.
* Two more patents are
currently pending.

e Other STEM faculty are
ready to apply for patents
but current process is not
easy and how about other

inventors?
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Technology transfer center

{f MONTANA

STATE UNIVERSITY

o Cu rrent state Of Technology Transfer Office

the art: who has
them and why?
e \What services are

usually provided?
* Protecting IP;
* Licensing IP;
* Creating small

Heme For MSU Innovators For Industry Startups About

The mission of the Technology Transfer Office at Montana State

businesses around e

2 CO“& The Technology Transfer Office at MSU has collaborated with faculty,
.

J$ researchers, and universities, and partnered with industry te achieve
Q o the following:
K ;j s 40 : cpyrights issued;
& \ . 70 g ;
*S& npan tups and spin-o

%

I P WISU technclogies and capakilities
.




Diné College journey so far

e Several funding proposals were prepared and
submitted with varying degrees of success:

e NSF TCUP TEA Center proposal was not funded but
revision was invited;

* That revision has been resubmitted on June 15t, 2023.

* SBA earmark for over S1M was funded thanks to the
Senator Mark Kelly.

* Technology Transfer Center as well as its computer

lab and maker space will be located in the Tsaile
Campus library.
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What has been funded already

* Already funded via the SBA earmark:

e Setting up and operations (including legal costs and fees)
of the center during its first year;

* Renovations (center and computer lab/maker space);
 Computer lab/maker space hardware and software;

* Not funded vyet:
« Comprehensive suite of database subscriptions;

e Years two through six of operations (crucial to its self-
sustainability plan).




Conclusions

* It's doable.
* More of our research labs are now located elsewhere.

* Not spending hard money is possible:

 NSF TCUP SGR awards are great for setting up research
labs;

e NSF TCUP TEA Center awards may be a fit for technology
transfer centers;

* Do as much as possible in house and don’t forget about
the earmarks.

* Please, consider collaborating with a research
laboratory at your Tribal College or University
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