Ubiquitous Machine Learning

deep data representation for next generation applications
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(3000 Pegasus Park Drive, Dallas, TX 75247)
Light breakfast and lunch will be served.
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Your OSATS rubric total: 32 — : : iy

You scared at an expert level. Mast surgeons score 32 or better.
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Suggested Video Reviews:
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X. Qu, M. El-Saied; J. Gahan, R. Steinberg, and E.C."Larson (2019). “Machine Learning using a Multi-task Convolutional
Neural Networks Can Accurately Provide Robotic Skills Assessment.” 2019 World Congress of Endourology.

Y. Wang, J. Dai, T. Morgan, M. Elsaid, A. Garbens, X. Qu, R. Steinberg, J. Gahan, and E.C. Larson (2021). "Evaluating
Robotic-Assisted Surgery Training Videos with Multi-task Convolutional Neural Networks." Journal of Robotic Surgery
(JORS), 2021. Doi: 10.1007/s11701-021-01316-2

Zhongjie Wu, Yihao Wang, Jessica Dai, Tara Morgan, Alaina Garbens, Hal Kominsky, Jeffrey Gahan, & Eric C. Larson
(2023) Evaluating Robotic Partial Nephrectomy Surgeons with Fully Convolutional Segmentation and Multitask Attention
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Quadratic Kappa Loss and Attentive X-vectors. International Conference on Acoustics, Speech, and Signal Processing (ICASSP 2022).
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« T. Giallanza*, T. Siems*, E. Sharp*, |. Johnson*, E. Gabrielsen*, M. Thornton, and E.C. Larson (June 2019). Keyboard Snooping via Mobile Phones: Threats of Device 13
Arrays. Journal of Interactive, Wearable, and Ubiquitous Technology (IMWUT). 2019.






Pidhorskyi, Stanislav, Donald A. Adjeroh, and Gianfranco Doretto.
"Adversarial latent autoencoders." IEEE/CVF Conference on Computer
Vision and Pattern Recognition, pp. 14104-14113. 2020.
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- J. Wilson*, S. Nair, S. Scielzo, and E.C. Larson (August 2020). Automatic Gaze Classification for Aviators: Uéing Multi-task Convolutional Networks as a Proxy for Flight
Instructor Observation. International Journal of Aeronautics, Aviation, and Aerospace (IJAAA).

« J. Wilson*, S. Nair, S. Scielzo, and E.C. Larson (March 2021). Cognition-Aware Computing: Objective Measures of Cognitive Load Using Deep Multi-Modal Learning: A

Use-Case in Aviation. Proceedings of the ACM Journal on Interactive Mobile Wearable, and Ubiguitous Technology. Vol. 5, Issue. 1, Article 40 (March
2021), 35 pages. https://doi.org/10.1145/3448111

- S. Scielzo, J. Wilson*, and E.C. Larson (June 2020). “Towards the Development of an Automated, Real-Time, Objective Measure of Situation Awareness for Pilots.”

Interservice/Industry Training, Simulation, and Education Conference (I/ITSEC).

N. Crothers™, Y. Sinha*, S. Scielzo, and E.C. Larson (2022). “Real-Time Situation Awareness Assessment for Pilots via Machine Learning: Constructing an Automated
Classification System.” Modeling & Simulation (MODSIM) World 2022.

S. Gibbs, V. Tanner, A. Abrham, S. Scielzo, and E.C. Larson (2024). “Towards the Development of an Automated Trust Classifier.” Interservice/Industry Training, 16
Simulation, and Education Conference (I/ITSEC).
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R. Srinivas*, P. Klimovich*, and E.C. Larson. Implicit-descriptor ligand-based virtual screening by means of
collaborative filtering. Journal of Cheminformatics. 10, no. 1 (2018): 56.
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R. Srinivas*, N. Verma*, E. Kraka, and E.C. Larson (2021). Deep Learning-based Ligand Design using Shared Latent FaCto rization

Implicit Fingerprints from Collaborative Filtering. Journal of Chemical Information and Modeling.

M. Makos*, N. Verma*, E.C. Larson, and E. Kraka (2021). Prediction of the Transition State Geometry via Generative

Adversarial Network. The Journal of Chemical Physics.

H. Tian*, X. Jiang*, F. Trozzi*, S. Xiao, E. C. Larson and P. Tao (2021). Explore protein conformational space with
variational autoencoder. Journal on Frontiers in Molecular Biosciences, section Biological Modeling and Simulation

(Frontiers).
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Our mission iz to perform multi-disciplinary research in deta
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Computing Institute

SMU's O’Donnell Data Science and Research Computing
Institute mission is to perform multi-disciplinary
research in data science, high performance computing,
Al/ML, and future technologies. We serve as a gateway
to SMU's HPC, developing connections between our
faculty affiliates and government agencies, industry, and
nonprofit organizations.

19



Fairness-aware fusion

Fairness-aware (+) Fairness modality scoring
Mu\tim()da\ A| for | (+) Joint weighted fusion

Healthcare Daté : Non-linear refinement
(DS| FR ﬁG) .. (+) Train bimodal = trimodal models

-
Ya

by refining residual losses

Adapting Electronic . Fairness Evaluation
Health Record Analysis § (+) Error Distribution Disparity Index
WIch Fdédllr:tl'npu.t | Structured EHR Unstructured EHR Data
O I Ies ol Clinical Notes Radiology Images
o - w - Y - E = I ‘
O’Donnell Data Science and Research B ' mc.zgs Medgzm pﬁfim Labs/Vitale :/ Pan

Computing Institute

Remove Conditional Bias using AdalN

hak Gu I L y / Calculate Calculate Calculate

' . ‘ T Fairness Faimess Fairness
e Istant } T f Score Score _Score
5 ' iy . \\ // J—
Professor in 4 ~
i - ..' N \\V/'/

Multimodal Joint Fusion




Thal




Ubiquitous Machine Learning

deep data representation for next generation systems

Collaborators and Acknowledgments:
Faculty

Thank You!

.‘\ v .
\ Ve .v ,:::::\ N . /-
. ‘?“;’g’ RSN ; ‘
7 7N

\ /4
NN S K 1'3‘ RCSE JI AR . \ g
NN R Q -
‘ i\_'.. N v Dy ‘
X ”é:g’*.j’:i%&%«

Ve - -
BN ?M’ :
Zue \v.é’:?}&.

arson.com

arson@smu.edu

SMU O'Donnell Institute Speaker Series, HPC, September 2024

>M

Bobby B. Lyle Endowed Professor in Engineering Ir
Associate Professor in Computer Science :

Clay Harper
Yihao Wang
Zhongdi Wu
George Sammit
Matthew Lee
/Zhongjie Wu
Sydney Gibbs
Justin Wilson
Raghuram Srinivas
Yasamin Fouzani
Veronica Tanner
Josh Sylvester
Charles Sayre
Hao Tian

Luke Wood

Mitch Thornton
Mehak Gupta
Elfl Kraka

Peng Tao
Corey Clark
Leanne Ketterlin Gellar
Yanjun Pan

Ted Manikas
Suku Nair
Sandro Scielzo
Bruce Gnade
Michael Hahsler
Akihito Kamata
Doris Baker

Lyle School

of Engineering


mailto:eclarson@smu.edu

