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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 
Networks. JORS 10.1007/s11701-023-01657-0

Skill/Score 
Assessment
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• Rapid Trainee Assessment 
• Real Surgery: Maneuver Clustering 

and Patient Outcome 
• Trainee Report Card
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Network
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Oral Reading Fluency 

Words correct per Minute
Prosody 

NAEP Socring

Achieved 86% 
correctness compared 

to human rated prosody 
and 97% correctness of 

Oral Reading Fluency 

Vocabulary 
Acquisition 

Assessment

• G. Sammit,* Z. Wu,* Y. Wang,* Z. Wu,* A. Kamata, J. Nese, and E. C. Larson (2022). Automated Prosody Classification for Oral Reading Fluency with 
Quadratic Kappa Loss and Attentive X-vectors. International Conference on Acoustics, Speech, and Signal Processing (ICASSP 2022).  


• Yihao Wang, Zhongdi Wu, Akihito Kamata, Joseph Nese, Vedant Nilabh, & Larson, E. (2024) Improving Oral Reading Fluency Assessment through Sub-
sequence Matching of Acoustic Word Embeddings. (ICASSP 2024)


• Z. Wu, EC Larson, M. Sano, A. Kamata, N. Gage, and D. Baker (2023). Towards Scalable Vocabulary Acquisition Assessment with BERT. Learning at 
Scale 2023.
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• T. Giallanza*, T. Siems*, E. Sharp*, I. Johnson*, E. Gabrielsen*, M. Thornton, and E.C. Larson (June 2019). Keyboard Snooping via Mobile Phones: Threats of Device 
Arrays. Journal of Interactive, Wearable, and Ubiquitous Technology (IMWUT). 2019. 

CNN: Process typing  
audio and motion data

Transformer: Aggregate CNN Typing  
Sequence to form phrases

Typing sounds, table motion

>90% 
Typing 

Accuracy 
Network

st

xt
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Pidhorskyi, Stanislav, Donald A. Adjeroh, and Gianfranco Doretto. 
"Adversarial latent autoencoders." IEEE/CVF Conference on Computer 
Vision and Pattern Recognition, pp. 14104-14113. 2020. 

Advantage: Allows 
training of deep 

networks with fewer 
labels
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Predict pilot cognitive load 
& situational awareness, 
85% (or better) accuracy  Eye Scan Patterns

Wrist Biometrics
• J. Wilson*, S. Nair, S. Scielzo, and E.C. Larson (August 2020). Automatic Gaze Classification for Aviators: Using 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 Ubiquitous 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, 
Simulation, and Education Conference (I/ITSEC). 16
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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. 


• R. Srinivas*, N. Verma*, E. Kraka, and E.C. Larson (2021). Deep Learning-based Ligand Design using Shared Latent 
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). 

Matrix 
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SMU's O’Donnell Data Science and Research Computing 
Institute mission is to perform multi-disciplinary 
research in data science, high performance computing, 
AI/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. 
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Fairness-aware 
Multimodal AI for 
Healthcare Data 

(DSI FRAG)

20

Fairness-aware fusion 
(+) Fairness modality scoring 
(+) Joint weighted fusion 

Non-linear refinement  
(+) Train bimodal ➡ trimodal models 
by refining residual losses 

Fairness Evaluation 
(+) Error Distribution Disparity Index 

Adapting Electronic 
Health Record Analysis 

with Fair Input 
Modalities

Mehak Gupta 
Assistant 
Professor in 
Comp. Sci.
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