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DEGREES 

PhD (l983) and MS (l98l) in Psychology, University of Massachusetts at Amherst   

BA in Sociology, University of Wisconsin at Madison  

LICENSE AND CERTIFICATION 

Clinical Psychologist, Pennsylvania (License #PS-004660-L), 1988 to 2013  
Certified School Psychologist, Pennsylvania, 1988 to 2000  

PROFESSIONAL EXPERFIENCE 

Co-Founder and Chief Scientist, Deliberate AI, 2020 to present.  

https://jeffcohn.net/
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Professor Emeritus, University of Pittsburgh, 2024 to present.  

Professor, Departments of Psychology and Psychiatry, University of Pittsburgh, 2005 to 2024.  

Professor, Intelligent Systems Program, School of Computing and Information Sciences, University of 
Pittsburgh, 2018 to present.  

Courtesy Faculty, Robotics Institute, School of Computer Science, Carnegie Mellon University, 1997 to 
present.  

Advisory Board, SPRING: Socially Pertinent Robots in Gerontological Healthcare (SPRING), 2021 to 2024. 
https://spring-h2020.eu  

Chair, Steering Committee for the IEEE Conference on Automatic Face and Gesture Recognition, 2011 to 
2021.  

Executive Board, Association for the Advancement of AYective Computing, 2009 to present.  

Advisory Board, Embodied, 2019 to 2024.  

Advisory Board, Real Eyes, 2013 to present.  

Advisory Board, Xtrodes, 2022 to 2023.  

Advisory Board, Creative Non-Fiction, 2015 to 2018.  

Consultant, Emokit, 2017 to 2018.  

Advisory Board, AYecTech Innovative Training Network, 2017 to present.  

Advisory Board, AYectiva, 2011-2013.  

AYiliated Faculty, Virginia Commonwealth University, 2009 to 2012.  

Associate Professor of Psychology and Psychiatry, University of Pittsburgh, 1989 to 2005. Assistant 

Professor of Psychology and Psychiatry, University of Pittsburgh, 1983 to 1989.  

AWARDS AND HONORS 

Fellow, The Association for the Advancement of A.ective Computing, September 2019.  

 

 

Highest Impact Paper from IEEE International Conference on Automatic Face and Gesture Recognition 
1999-2004: “Comprehensive Database for Facial Expression Analysis” (2000). Authors: Takeo Kanade, 
JeYrey F. Cohn, & Yingli Tian.  

Best Paper Award (2015). IEEE International Conference on Automatic Face and Gesture Recognition, 
Ljubljana, Slovenia.   

Best Paper Award (2012), ACM International Conference on Multimodal Interaction, Santa Monica, CA.  

RESEARCH GRANT SUPPORT 

ACTIVE RESEARCH GRANTS  

Co-Principal Investigator. AURORA (Adaptive Understanding through Real-time Observation, Reporting, 
and Assistance). Welcome Trust, 05/01/2026 to 04/30/2028. 

Co-Principal Investigator. Progressing towards the Qualification Plan of AI-COATM for Automated  
Depression and Anxiety Severity Measurement. Food and Drug Administration, 02/20/2024 to 
02/19/2026.  
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Co-Investigator (PI: Kahn). Phenotypes RE-imagined to Define Clinical Treatment and Outcome Research 
(PREDiCTOR). National Institute of Mental Health, 04/2024 to 03/2029.   

Co-Investigator (PI: K. Bijanki), “Mapping and Modulating the Spatiotemporal Dynamics of Socio-AYective 
Processing.” National Institutes of Health, 8/1/2021 to 5/31/2026.  

RESEARCH GRANTS UNDER REVIEW   

Multiple PI with M Aafjes. AI-Clinical Outcome Assessment (AI-COA) for Depression: An Innovative Drug 
Development Tool.  National Institute of Mental Health, 9/2025 to 8/2030.   

Co-Investigator (PI: M. Aafjes). MOSAIC (Multi-Omics Sampling, Assessment and Integrated 
Characterization).  ARPA-H, 04/26/2026 to 03/35/2028. 

Co-Investigator (PI: C. Cha). “How adolescents view life when they desire death: A multimodal, 
longitudinal study of protective factors among suicidal youth. National Institute of Mental Health, 
12/26/26 to 11/30/2031. 

PAST RESEARCH GRANTS  

Co-Investigator (PI: Alik Widge), “Fast, Reliable, Electrical Unconscious Detection (FREUD).  
Department of Defense, 4/1/2023 to 3/30/2025.  

Co-Principal Investigator (PI: Sameer Sheth), “Deep Brain Stimulation for Depression Using Directional 
Current Steering and Individualized Network Targeting.” National Institute of Neurological Disorders 
and Stroke, 9/30/2017 to 6/30/2024.    

Partner Investigator (PI: R. Goecke), “Improving the Specificity of AYective Computing via Multimodal 
Analysis.” Australian Research Council, 8/1/2019 to 07/31/2024.  

Co-Principal Investigator (PI: Wayne Goodman), “Adaptive DBS in Non-Motor Neuropsychiatric Disorders: 
Regulating Limbic Circuit Imbalance.” National Institutes of Health, 9/30/2016 – 6/30/2024.  

Co-Investigator (PI: L. Jeni), “Dynamic Implicit Neural Representations for Avatar Animation.” 
Fujitsu/CMU, 9/1/2021 – /31/2023.  

Principle Investigator, “Automatic Multimodal AYect Detection for Research and Clinical Use.” National 
Institute of Mental Health, 8/1/2017 to 4/30/2023.  

Co-Investigator (PI: N. Allen), “MAPS: Mobile Assessment for the Prediction of Suicide.” National Institute 
of Mental Health, 9/1/2018 to 7/31/2023.  

Principal Investigator, “Collaborative Research: Health Behavior Informatics.” National Science 
Foundation, 9/1/2017 to 8/31/2022.  

Principal Investigator, “CI-SUSTAIN: Collaborative Research: Multimodal Corpus of Spontaneous 
Behavior for Automated Emotion Analysis.” National Science Foundation, 8/1/2016 to 7/31/2021.  

Co-Investigator (PI: L. Jeni), “Semantic Facial Expression Manipulation.” CMU/Fujitsu, 9/01/2019 – 
8/31/2021.  

Principle Investigator, “Craniofacial Microsomia: Facial Expression from Ages 1 to 3 Years.” National 
Institutes of Health, 9/1/2017 to 8/31/2021.  

Principal Investigator, “Collaborative Research: Learning and Sensory-Based Engagement, Arousal, and 
Self-EYicacy Modeling for Adaptive Web-Empowerment Trauma Treatment.” National Science 
Foundation, 8/16/2014 – 8/15/2019.  

Investigator/Consultant (PI: L.A. Jeni), “Protective Mask Sizing App.” Department of Defense, 9/27/2016 to 
11/26/2019.   
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Co-Investigator (PI: Z. Hammal), “Automatic Multimodal Assessment of Occurrence and Intensity of Pain 
for Research and Clinical Use,” National Institutes of Health, 3/1/2017 – 2/28/2019.  

Principal Investigator, “Modeling the Dynamics of Early Communication and Development.” National 
Institutes of Health, 8/1/2013 – 7/31/2018. Total costs: $2,147,458.  

Principal Investigator, “Doctoral Consortium for the ACM International Conference on Multimodal 
Interaction.” National Science Foundation, 9/1/2014 – 08/31/2018.  

Principal Investigator, “Automated Facial Expression Analysis for Research and Clinical Use.” National 
Institute of Mental Health, 4/1/2012 – 7/31/2017.   

Co-Investigator (PI: Matthew Speltz, Seattle Children’s Hospital), “Craniofacial Microsomia: Longitudinal 
Outcomes in Children Pre-Kindergarten (Supplement).” National Institutes of Health, 9/1/2013 – 
12/30/2017.  

Partner Investigator (PI: Sridha Sridharan), “Large Scale, Personalized, Facial Action Unit Detection for 
Expression Recognition.” Australian Research Council, 1/1/2014 – 12/31/2016.  

Principal Investigator, “Collaborative Research: CI-ADDO-EN: Multidimensional and Multimodal Dynamic 
Spontaneous Emotion Corpus for Automated Facial Behavior and Emotion Analysis.” National 
Science Foundation, 9/1/2012 – 8/31/2016.  Total costs: $110,001.  

Co-Investigator (PI: Fernando De la Torre).  “Face De-Identification.” National Institutes of Health, 
9/1/2014 – 8/30/2016.  

Principle Investigator, “Collaborative Research: Communication, Perturbation, and Early Development.” 
National Science Foundation, 03/01/2011 – 07/31/2015. Total costs: $283,452.  

Co-Investigator (PI: Fernando De la Torre), “Face De-Identification.” Federal Highway Administration. 
02/01/2014 – 02/01/2015. Total costs: $313,707.  

Partner Investigator (PI: Roland Goecke, Australian National University), “AYective Sensing Technology for 
the Detection and Monitoring of Depression and Melancholia.” Australian Research Council, 
1/01/2013 – 12/31/2015.  

Collaborator, “Computational Behavioral Science: Modelling, Analysis, and Visualization of Social and 
Communicative Behavior,” NSF, 8/1/2010 – 7/31/2015.  

Scientific Advisor, Network of Excellence on Social Signal Processing (SSPNet NoE), “European 
Commission's Seventh Framework Program.” European Commission, 2/1/2009 – 1/31/2014.  

Principal Investigator, “Facial Expression Analysis by Computer Processing.” National Institute of Mental 
Health: 5/1/06 – 4/30/12. Total costs: $2,358,836.    

Co-Principal Investigator with Lijun Yin, “EAGER: Spontaneous 4D-Facial Expression Corpus for 
Automated Facial Image Analysis.” National Science Foundation, 9/1/2011 – 8/31/2012. Total costs: 
$44,216.  

Co-Principal Investigator with Simon Lucey, “Skyping Alan Turing: “A Grand-Challenge” for ICT Science,” 
CSIRO, 12/1/2010 – 11/30/2011.  Total costs: $100,000.  

Co-Investigator (PI: Michael Sayette, University of Pittsburgh). “Reinforcing EYects of Alcohol during 
Group Formation.” National Institute of Alcohol Abuse and Alcoholism, 9/30/2005 – 7/31/2011. Total 
costs: $1,263,074.  

Principal Investigator, “Automated Facial Expression Recognition System (AFERS).” Platinum Solutions 
and Technical Support Working Group, 3/26/09 – 3/25/10. Total costs:  $244,540.  
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Co-Principal Investigator, “Automated Measurement of Facial Expression in Autism: Deficits in Facial 
Nerve Function,” Autism Speaks, 10/1/07 – 9/30/2010. Total costs: $450,000.  

Co-Principal Investigator (PI: Kenneth M. Prkachin, University of Northern British Columbia). “Properties 
of Pain Expression.” Canadian Institutes of Health Research. 10/1/05 – 9/30/09. Total direct costs: 
$269,584.  

Principal Investigator, “Collaborative Research DHB:  Coordinated Motion and Facial Expression in Dyadic 
Conversation.” The National Science Foundation, 1/1/06 – 12/31/09. Total costs: $730,616.  

Co-Principal Investigator, “Computer Assisted System to Increase Speed and Reliability of Manual FACS 
Coding.”  Reallear, LLC & Naval Research Laboratory, 9/1/07 – 8/31/09.  Total costs: $710,000.  

Co-Principal Investigator (PI: Judy Moskowitz), "A Pilot test of Automated Facial Image Analysis for Health-
Relevant Facial Expressions," UCSF Academic Senate Committee on Research.  Total costs: $15,000.  

Co-Principal Investigator with Nathan Fox, “Psychophysiology of Risk for Depression.” Part of program 
project grant, “Risk Factors for Childhood Onset Depression” (M Kovacs, PI). National Institute of 
Mental Health: 8/1/97 – 7/31/07. Approximate total costs exclusive of Program Project: $3,750,000.    

Co-Principal Investigator with Takeo Kanade, “Multimodal Analysis of Face and Body Gesture Indicators 
of Communicative Intent,” Naval Research Laboratory, 5/1/05 – 4/30/06. Total costs: $866,364.   

Principal Investigator, “Facial Expression Analysis by Computer Processing.” National Institute of Mental 
Health: 5/1/01 – 4/30/06. Total direct costs (TDC): $1,541,786.    

Co-Principal Investigator with Daniel Messinger, “Collaborative Proposal: Automated Measurement of 
Infant Facial Expressions and Human Ratings of Their Emotional Intensity.”  National Science 
Foundation, 8/01/04 – 7/31/05. Total Costs: $100,000.  

Co-Investigator (PI: T. Kanade, Carnegie Mellon University), “Space-Time Face- and Body Biometric for 
Human Identification from Video.” Defense Advanced Research Projects Agency, 8/1/00 – 7/31/04. 
Total costs: $1,032,000.  

Principal Investigator, “Consortium on Nonverbal Communication for Human-Computer Interaction.”  
Advanced Telecommunications Research Media Integration Center, Kyoto, Japan: 2/1/00 – 1/31/03, 
$18,010 (TDC).  

Co-Principal Investigator with P. Lewinsohn (Oregon Research Institute), “Parental Depression and Infant 
Development.” National Institute of Mental Health: 4/1/97 – 3/31/02, $2,379,187 (TDC).  

Co-Principal Investigator (PI: T. Kanade, Carnegie Mellon University), “Facial Expression Coding  
System Project.” Central Intelligence Agency, 8/1/00 – 7/31/01, $41,086 (TDC).    

Principal Investigator, “Facial Expression Analysis by Computer Processing.” National Institute of Mental 
Health: 5/1/97 – 4/30/01, $915,053 (TDC).   

Co-Investigator (PI: M. Sayette, University of Pittsburgh), “AYective and Cognitive Processes in Smoking 
Craving.” National Institute of Mental Health: 9/1/96 – 8/31/00, $383,872 (TDC).  

Principal Investigator, “Facial Expression Analysis by Computer Processing.” National Institute of Mental 
Health: 8/1/95 – 7/31/97, $348,973 (TDC).   

Co-Principal Investigator (PI: J. Belsky, Pennsylvania State University), "NICHD Child Care Network."  
National Institute of Child Health and Development: 1/10/90 – 1/9/95, $1,696,240 (TDC)  

Principal Investigator, "Mother-Infant Coordination of Vocalization and AYect." National Science 
Foundation: 4/1/90 – 4/31/94, $95,041 (TDC)  
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Co-Principal Investigator (PI: S.B. Campbell, University of Pittsburgh), "Postpartum Depression: A Risk  
Factor for Infants?" National Institute of Mental Health: 3/86 – 2/94, $616,945 (TDC)  

Co-Investigator (PI: K. Meadow, Gallaudet University), "Interaction and Support: Mothers and Deaf  
Infants," National Institutes of Health: 1/88 – 9/90, $26,214 (TDC)   

Principal Investigator, "Bidirectional Influence in Mother-Infant Interaction." National Institute of Mental 
Health: l/85 – l2/85, $14,979 (TDC)  

Principal Investigator, Faculty Initiative Grant, Provost's Advisory Committee for Faculty Computing, 
University of Pittsburgh: 1/92, $8495 (TDC)   

Principal Investigator, "Neonatal Spontaneous Motor Behavior: Is It Rhythmic?" Faculty of Arts and  
Sciences Research Stipend, University of Pittsburgh: 7/86 – 12/86, $2500 (TDC)  

Principal Investigator, "Three-Month-Old Infants' Reaction to Contingent Changes in Maternal  
Behavior." NIH Biomedical Research Support Grant: 1/84 – 12/85, $4000 (TDC)  

Principal Investigator, "Behavioral EYects in Neonates of Gestational Alcohol Exposure." Mental 
Health Clinical Research Center, Western Psychiatric Institute and Clinic: 1/84 – 12/85, $4000 
(TDC)  

Principal Investigator, "Face-to-Face Interaction of High- risk Mother-infant Pairs and Its Relation to  
Cognitive Development at l2 and at l8 Months." NIH Biomedical Research Support Grant: l/84 – 5/84, 
$1750 (TDC).  

INDIVIDUAL FELLOWSHIPS SPONSORED AND AWARDED  

Tess Bailie, Hot Metal Bridge Post-Baccalaureate Fellowship, 2011–2012.   
Erika Forbes, National Science Foundation Pre-Doctoral Fellowship, 1997–2001.  
Ilana Gratch, National Institute of Mental Health, Pre-Doctoral Fellowship, 2022-2025.    
Karen Schmidt, National Institute of Mental Health Post-Doctoral Fellowship, 2000–2002.  

Christina Staszel, University of Pittsburgh Chancellor’s Undergraduate Research Fellowship, 2001– 
2002.  

Joanna Sterling, University of Pittsburgh Chancellor’s Undergraduate Research Fellowship and 
Brackenridge Fellowship, 2010–2011.  

Adena Zlochower, University of Pittsburgh Chancellor’s Undergraduate Research Fellowship, 1991– 1992.  

PEER-REVIEWED JOURNAL PUBLICATIONS1   

Aafjes van Doorn, K., Cicconet, M., Cohn, J. F., & Aafjes, M. (2025). Predicting working alliance in 
psychotherapy: A multi-modal machine learning approach Psychotherapy 
Research. https://doi.org/10.1080/10503307.2024.2428702 

Aafjes van Doorn, K., Cicconet, M., Bate, J., Cohn, J. F., & Aafjes, M. (2025). Development of an AI-based 
measure of therapists’ skills: A multi-modal proof of concept. Psychotherapy.  

 
1 COPYRIGHT NOTICE. Links to papers are presented to ensure timely dissemination of scholarly and 
technical work. Copyright and all rights therein are retained by the copyright holders. All persons accessing 
this information are expected to adhere to the terms and constraints invoked by each author's or publisher’s 
copyright. In most cases, these works may not be reposted or copied without the explicit permission of the 
copyright holder.  
 

https://doi.org/10.1080/10503307.2024.2428702
https://psycnet.apa.org/doi/10.1037/pst0000561
https://psycnet.apa.org/doi/10.1037/pst0000561
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Auerbach, R. P., Bloom, P. A., Pagliaccio, D., Ranqing Lan, M., Galfalvy, H., Bitran, A., Durham, K., 
Crowley, R., Joyce W, K., Blanchard, A., Chernick, L. S., Dayan, P. S., Greenblatt, J., Kahn, L. E., Porta, 
G., Tse, T. C., Cohn, J. F., Morency, L.-P., Brent, D. A., & Allen, N. B. (2025). Using smartphone-derived 
GPS data to improve the short-term prediction of suicidal thoughts and behaviors in high-risk 
adolescents. JAMA Network Open. https://doi.org/10.1001/jamanetworkopen.2024.56429 

Girard, J. M., D. Yermoi, L. M. Bylsma, J. F. Cohn, J. Fournier, L.P. Morency and H. A. Swartz (2025, in 
press). Computational analysis of expressive behavior in clinical assessment. Journal of Consulting & 
Clinical Psychology. 

Girard, J. M., Yermol, D. A., Salah, A. A., & Cohn, J. F. (2025). Computational analysis of expressive 
behavior in clinical assessment. Annual Review of Clinical Psychology. 

Provenza, N., Rajesh, S., Reyes, G., Katlowitz, K., Pugalenthi, L., Pugalenthi, L., Bechtold, R., Diab, N., 
Reddy, S., Allam, A., Gandhi, A., Kabotyanski, K., Mansourian, K., Bentley, J., Altman, J., Hinduja, S., 
Giridharan, N., Banks, G., Shofty, B.,…Sheth, S. (2025 (in press)). High beta power in the ventrolateral 
prefrontal cortex indexes human approach behavior: A case study. Journal of 
Neuroscience. https://10.1523/JNEUROSCI.1321-24.2025 

Ahn, Y. A., Ertuğrul, I. Ö., Chow, S.-M., Cohn, J. F., & Messinger, D. S. (2024). How still? Parent-infant 
interaction during the still-face and later infant attachment. Infant Behavior & Development. 
https://doi.org/10.1002/icd.2492  

Allawala, A. B., Bijanki, K. R., Adkinson, J., Oswalt, D., Tsolaki, E. et al. (2024). Stereo- 
Electroencephalography–Guided Network Neuromodulation for Psychiatric Disorders: The 
Neurophysiology Monitoring Unit. Operative Neurosurgery. 
https://doi.org/10.1227/ons.0000000000001122   

Hinduja, S., Nourivandi, T., Cohn, J. F., & Canavan, S. (2024). Time to retire F1 binary score for action unit 
detection. Pattern Recognition Letters.   

Hinduja, S., Darzi, A., Ertugral, I. O., Provenza, N., Gadot, R., Storch, E. A., Sheth, S., Goodman, W. K., & 
Cohn, J. F. (2024, in press). Multimodal prediction of obsessive-compulsive disorder, comorbid 
depression, and energy of deep brain stimulation. IEEE Transactions on A.ective Computing. 

Sheth, S. A., Shofty, B., Allawala, A., Xiao, J., Adkinson et al., (2024). Stereo-EEG-guided network 
modulation for psychiatric disorders: Surgical considerations. Brain Stimulation, 16(6), 17921798. 
https://doi.org/10.1016/j.brs.2023.07.057   

Ahn, A., Chow, S.-M., Ertugrul, I. O., Cohn, J. F., & Messinger, D. (2023). Automated measurement of infant 
and mother Duchenne facial expressions in the Face-to-Face/Still-Face. Infancy, 28(5), 910929. 
https://doi.org/10.1111/infa.12556   

Auerbach, R. P., Lan, R., Galfalvy, H., Alqueza, K., Cohn, J. F., Crowley, R., Durham, K., Joyce, K., Kahn, L. 
E., Kamath, R., Morrency, L.-P., Porta, G., Srinivasan, A., Zelazny, J., Brent, D. A., & Allen, N. A. (2023). 
Intensive longitudinal assessment of adolescents to predict suicidal thoughts and behaviors. Journal 
of the American Academy of Child and Adolescent Psychiatry, 14(9), 10101020.  

Demchenko, I., Desai, N., Iwasa, S. N., Nezhad, F. G., ZariYa, J., Kennedy, S. H., Rule, N. O., Cohn, J. F., 
Popovic, M. R., Mulsant, B. H., & Bhat, V. (2023). Manipulating facial musculature with functional 
electrical stimulation as an intervention for major depressive disorder: a focused search of literature 
for a proposal. Journal of NeuroEngineering and Rehabilitation, 20(64).  
https://doi.org/10.1186/s12984-023-01187-8   

https://doi.org/10.1001/jamanetworkopen.2024.56429
https://10.1523/JNEUROSCI.1321-24.2025
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Swartz, H. A., Bylsma, L. M., Fournier, J. C., Cohn, J. F., Girard, J. M., Spotts, C., & Morency, L.-P. (2023, in 
press). Randomized trial of brief interpersonal psychotherapy and cognitive behavioral therapy for 
depression delivered both in-person and by telehealth. Journal of A.ective Disorders, 333, 543-552.   

Li, X., Zhang, Z., Zhang, X., Wang, T., Li, Z., Yang, H., Ciftci, U., Ji, Q., Cohn, J. F., & Yin, L. (2023). 
Disagreement matters: Exploring internal diversification for redundant attention in generic facial 
action analysis. IEEE Transactions on A.ective Computing.   

Ertugrul, I. O., Ahn, Y. A., Bilalpur, M., Messinger, D. S., Speltz, M. L., & Cohn, J. F. (2022). Infant AFAR: 
Automated facial action recognition in infants. Behavior Research Methods.   

Niinuma, K., Ertugrul, I. O., Cohn, J. F., & Jeni, L. A. (2022). Facial expression manipulation for 
personalized facial action estimation. Frontiers in Signal Processing. doi:10.3389/frsip.2022.861641  

 Sheth, S., Bijanki, K., Metzger, B., Allawala, A., Pirtle, V., Adkinson, J., Myers, J., Mathura, R., Oswalt,  
D., Tsolaki, E., Xiao, J., Noecker, A., Strutt, A., Cohn, J. F., McIntyre, C., Mathew, S., Borton, D., 
Goodman, W., & Pouratian, N. (2022). Deep brain stimulation for depression informed by intracranial 
recordings. Biological Psychiatry, 92, 246-251.  

Allawala, A. B., Bijanki, K. R., Goodman, W., Cohn, J. F., Viswanathan, A., Yoshor, D., Borton, D. A., 
Pouratian, N., & Sheth, S. A. (2021). A novel framework for network-targeted neuropsychiatric deep 
brain stimulation. Neurosurgery.  

Niinuma, K., Jeni, L. A., Ertugrul, I. O., & Cohn, J. F. (2021). Systematic evaluation of design choices for 
deep facial action coding across pose. Frontiers in Computer Science.   

Provenza, N. R., Sheth, S. A., Rijn, E. M. D., Mathura, R. K., Ding, Y., Vogt, G. S., Avendano-Ortega, M., 
Ramakrishnan, N., Peled, N., Gelin, L. F. F., Xing, D., Jeni, L. A., Ertugrul, I. O., Barrios-Anderson, A.,  
Matteson, E., Wiese, A. D., Xu, J., Viswanathan, A., Bijanki, K., Storch, E. A., Cohn, J. F., Goodman, W. 
K., & Borton, D. A. (2021). Long-term ecological assessment of intracranial electrophysiology 
synchronized to behavioral markers in Obsessive-Compulsive Disorder. Nature Medicine.  

Alghowinem, S., Gedeon, T., Goecke, R., Cohn, J., & Parker, G. (2023). Depression detection model 
interpretation via feature selection methods. IEEE Transactions on A.ective Computing, 14(1), 133-
152. doi: 10.1109/TAFFC.2020.3035535.  

Chen, M., Chow, S.-M., Hammal, Z., Messinger, D. S., & Cohn, J. F. (2020). A person- and time-varying 
autoregressive model to capture interactive infant-mother head movement dynamics. Multivariate 
Behavioral Research.   

Ertugrul, I.O., Cohn, J.F., Jeni, L.A., Zhang, Z., Yin, L., & Ji, Q. (2020). Crossing domains for AU coding: 
Perspectives, approaches, and measures. IEEE Transactions on Biometrics, Behavior and Identity 
Science (TBIOM).  

Girard, J. M., Cohn, J. F., Yin, L., & Morency, L.-P. (2020). Reconsidering the Duchenne smile:  
Examining the relationships between the Duchenne marker, smile intensity, and positive emotion. 
A.ective Science.   

Girard, J. M., Cohn, J. F., Yin, L., & Morency, L.-P. (2020). Reconsidering the Duchenne smile:  
Examining the relationships between the Duchenne marker, smile intensity, and positive emotion. 
A.ective Science.   

Goodman, W. K., Storch, E. A., Cohn, J. F., & Sheth, S. A. (2020). Deep brain stimulation for intractable 
obsessive-compulsive disorder: Progress and opportunities. American Journal of Psychiatry.  
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Chu, W-S., Cohn, J. F., & Torre, F. D. (2019). Learning facial action units with spatiotemporal cues and 
multi- label sampling. Image and Vision Computing, 81, 1-14.   

Ertugrul, I. O., Yang, L., Jeni, L. A., & Cohn, J. F. (2019). D-PAttNet: Dynamic patch-attentive deep network 
for action unit detection. Frontiers in Computer Science, 1, 1-11. doi: 10.3389/fcomp.2019.00011  

Hammal, Z., Wallace, E., Speltz, M. L., Heike, C. L., Birgfeld, C. B., & Cohn, J. F. (2019). Dynamics of face 
and head movement in infants with and without craniofacial microsomia. Plastic and Reconstructive 
Surgery Global Open.  

Provenza, N. R., Matteson, E. R., Allawala, A. B., Barrios-Anderson, A., Sheth, S. A., Viswanathan, A., . . . 
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SYNERGISTIC ACTIVITIES  

Patents  

Image synthesis for personalized facial expression classification 

U.S. Patent Number: 12073655 

Abstract: A method may include obtaining a facial image of a subject and identifying a number of new 
images to be synthesized with target AU combinations and categories of intensity. The method may also 
include synthesizing the number of new images using the facial image of the subject as the base image 
with the number of target AU combinations and categories of intensity with a number of new images 
that have diYerent AU combinations than the facial image of the subject. The method may additionally 
include adding the number of new images to a dataset and training a machine learning system using the 
dataset to identify a facial expression of the subject. 
https://patents.google.com/patent/US12073655B2/en?oq=U.S.+Patent+Number:+12073655 

Filed: August 2, 2021 

Date of Patent: August 27, 2024 

Assignees: FUJITSU LIMITED, CARNEGIE MELLON UNIVERSITY 

Inventors: Koichiro Niinuma, JeYrey F. Cohn, Laszlo A. Jeni 

Image synthesis for balanced datasets 

U.S. Patent Number: 11557149 

Abstract: A method may include obtaining a dataset including a target Action Unit (AU) combination and 
labeled images of the target AU combination with at least a first category of intensity for each AU of the 
target AU combination and a second category of intensity for each AU of the target AU combination. The 
method may also include determining that the first category of intensity for a first AU has a higher 
number of labeled images than the second category of intensity for the first AU, and based on the 
determination, identifying a number of new images to be synthesized in the second category of intensity 

https://patents.google.com/patent/US12073655B2/en?oq=U.S.+Patent+Number:+12073655
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for the first AU. The method may additionally include synthesizing the number of new images with the 
second category of intensity for the first AU, and adding the new images to the dataset. 

https://patents.google.com/patent/US11557149B2/en?oq=U.S.+Patent+Number:+11557149 

Filed: August 14, 2020 

Date of Patent: January 17, 2023 

Assignees: FUJITSU LIMITED, CARNEGIE MELLON UNIVERSITY 

Inventors: Koichiro Niinuma, Laszlo A. Jeni, Itir Onal Ertugrul, JeYrey F. Cohn 

Image normalization for facial analysis 

U.S. Patent Number: 11244206B2 

Abstract: A method may include obtaining a base facial image, and obtaining a first set of base facial 
features within the base facial image, the first set of base facial features associated with a first facial AU 
to be detected in an analysis facial image. The method may also include obtaining a second set of base 
facial features within the base facial image, the second set of facial features associated with a second 
facial AU to be detected. The method may include obtaining the analysis facial image, and applying a 
first image normalization to the analysis facial image using the first set of base facial features to 
facilitate prediction of a probability of the first facial AU. The method may include applying a second 
image normalization to the analysis facial image using the second set of base facial features to 
facilitate prediction of a probability of the second facial AU. 

https://patents.google.com/patent/US11244206B2/en?oq=U.S.+Patent+Number:+11244206 

Filed: September 6, 2019 

Date of Patent: February 8, 2022 

Assignees: FUJITSU LIMITED, CARNEGIE MELLON UNIVERSITY 

Inventors: Koichiro Niinuma, Laszlo A. Jeni, Itir Onal Ertugrul, JeYrey F. Cohn 

Self-adaptive matrix completion for heart rate estimation from face videos under realistic conditions 

U.S. Patent Number: U.S. Patent Number: 10335045B2 

Abstract: Recent studies in computer vision have shown that, while practically invisible to a human 
observer, skin color changes due to blood flow can be captured on face videos and, surprisingly, be 
used to estimate the heart rate (HR). While considerable progress has been made in the last few years, 
still many issues remain open. In particular, state-of-the-art approaches are not robust enough to 
operate in natural conditions (e.g. in case of spontaneous movements, facial expressions, or 
illumination changes). Opposite to previous approaches that estimate the HR by processing all the skin 
pixels inside a fixed region of interest, we introduce a strategy to dynamically select face regions useful 
for robust HR estimation. The present approach, inspired by recent advances on matrix completion 
theory, allows us to predict the HR while simultaneously discover the best regions of the face to be used 
for estimation. 
https://patents.google.com/patent/US10335045B2/en?oq=U.S.+Patent+Number:+10335045 

Filed: June 23, 2017 

Date of Patent: July 2, 2019 

Assignees: Universita degli Studi Di Trento, Fondazione Bruno Kessler, The Research Foundation for the 
State University of New York, University of Pittsburgh of the Commonwealth of Higher Education 

https://patents.google.com/patent/US11557149B2/en?oq=U.S.+Patent+Number:+11557149
https://patents.google.com/patent/US11244206B2/en?oq=U.S.+Patent+Number:+11244206
https://patents.google.com/patent/US10335045B2/en?oq=U.S.+Patent+Number:+10335045


   March 4, 2026 
  

Page 52 of 62 
 

Inventors: Niculae Sebe, Xavier Alameda-Pineda, Sergey Tulyakov, Elisa Ricci, Lijun Yin, JeYrey F. Cohn 

System and method for processing video to provide facial de-identification 

U.S. Patent number: 9799096 

Abstract: A system and method for real-time image and video face de-identification that removes the 
identity of the subject while preserving the facial behavior is described The facial features of the source 
face are replaced with that of the target face while preserving the facial actions of the source face on 
the target face. The facial actions of the source face are transferred to the target face using personalized 
Facial Action Transfer (FAT), and the color and illumination is adapted. Finally, the source image or video 
containing the target facial features is outputted for display. Alternatively, the system can run in real-
time. https://patents.google.com/patent/US9799096B1/en?oq=U.S.+Patent+Number:+9799096 

Filed: 2015-07-2015   

Date of Patent: 2017-10-24 

Assignees: Carnegie Mellon University 

Inventors: De la Torre, F., Cohn, J.F. & Huang, Dong 

Data Processing Methods for Predictions of Media Content Performance.   

U.S. Patent Number 10,540,678.  

Abstract:  Methods and systems of predicting performance data for a piece of media content that is 
consumable by a user at a client device are provided. In one or more embodiments, the method 
collects raw input data, such as from a webcam, indicative of a user's response to the media content 
as the user watches the content. The data is processed to extract and obtain a series of head pose 
signals and facial expression signals, which is then input to a classification model. The model maps 
the performance data of the media content over time in response to the signals evaluated by the 
method to produce a prediction of the performance of the piece of media content. 
https://patents.google.com/patent/US10540678B2/fr   

Filed: 2017-07-2018 

Date of Patent: 2020-01-21 

Assignees:  Realeyes OU 

Inventors: Gábor Szirtes, Javier Orozco, István Petrás, Dániel Szolgay, Ákos Utasi, JeYrey Cohn 

Databases  

• Cohn-Kanade AU-Coded Face Image Database. (Kanade, Cohn, & Tian, 2000; Lucey & Cohn et al., 
2010).  Widely used internationally for research in computer vision and graphics, Cohn-Kanade 
includes 2105 digitized image sequences from 182 adult subjects of varying ethnicity, performing 
multiple tokens of most primary FACS action units.    http://www.consortium.ri.cmu.edu/ckagree/  

• CMU Multi-PIE Database. (Gross, Matthews, Cohn, Baker, & Kanade, 2010).  The development of face 
recognition algorithms critically depends on the availability of facial image data spanning conditions 
of interest in a carefully controlled fashion. Neutral and emotion expressions were recorded on four 
occasions using a hardware-synchronized network of 15 video cameras and 18 flashes.  A total of 337 
subjects were recorded, with 129 subjects appearing in all four sessions.  
The database contains more than 750,000 images. For licensing inquiries, contact OYice of  
Technology Transfer, Carnegie Mellon University. http://www.multipie.org  

https://patents.google.com/patent/US9799096B1/en?oq=U.S.+Patent+Number:+9799096
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• DISFA: A Spontaneous Facial Action Intensity Database. Twenty-seven young adults were 
videorecorded by a stereo camera while they viewed video clips intended to elicit spontaneous 
emotion expression. Each video frame was manually coded for presence, absence, and intensity of 
facial action units according to the Facial Action Unit Coding System. To provide a baseline for use in 
future research, protocols and benchmarks for automated action unit intensity measurement are 
reported. http://doi.ieeecomputersociety.org/10.1109/T-AFFC.2013.4  

• UNBC-McMaster Should Pain Expression Archive. Two hundred video sequences from of subjects with 
shoulder pain injuries performing range of motion exercises with their aYected and unaYected 
shoulders.  Sequences are FACS intensity coded. Self- and observer report measures are available as 
well.  http://www.pitt.edu/~je.cohn/PainArchive/index.htm 
http://www.consortium.ri.cmu.edu/index.php  

• Binghamton-Pittsburgh Spontaneous Facial Expression Database (BP4D). Well-validated emotion 
inductions were used to elicit expressions of emotion and paralinguistic communication. Framelevel 
ground-truth for facial actions was obtained using the Facial Action Coding System. Facial features 
were tracked in both 2D and 3D domains using both person-specific and generic approaches. The 
work promotes the exploration of 3D spatiotemporal features in subtle facial expression, better 
understanding of the relation between pose and motion dynamics in facial action units, and deeper 
understanding of naturally occurring facial action. (U. Pittsburgh ref.  
#03204). http://www.cs.binghamton.edu/~lijun/Research/3DFE/3DFE_Analysis.html  

• BP4D+. Is a well-annotated, multimodal, multidimensional spontaneous emotion corpus of 140 
participants. Emotion inductions were highly varied. Data were acquired from a variety of sensors of 
the face that included high-resolution 3D dynamic imaging, high-resolution 2D video, and thermal 
(infrared) sensing, and contact physiological sensors that included electrical conductivity of the skin, 
respiration, blood pressure, and heart rate. Facial expression was annotated for both the occurrence 
and intensity of facial action units from 2D video by experts in the Facial Action Coding System 
(FACS). The corpus further includes derived features from 3D, 2D, and IR (infrared) sensors and 
baseline results for facial expression and action unit detection.  

• AMFED facial expression dataset. Computer classification of facial expressions requires large 
amounts of data and this data needs to reflect the diversity of conditions seen in real applications. 
Public datasets help accelerate the progress of research by providing researchers with a benchmark 
resource. We present a comprehensively labeled dataset of ecologically valid spontaneous facial 
responses recorded in natural settings over the Internet. http://www.aYdex.com/facial-expression-
dataset-am-fed/  

• Sayette GFT  database. Despite the important role that facial expressions play in interpersonal 
communication and our knowledge that interpersonal behavior is influenced by social context, no 
currently available facial expression database includes multiple interacting participants. The Sayette 
Group Formation Task (GFT) database addresses the need for well-annotated video of multiple 
participants during unscripted interactions. The database includes 172,800 video frames from 96 
participants in 32 three-person groups. To aid in the development of automated facial expression 
analysis systems, GFT includes expert annotations of FACS occurrence and intensity, facial landmark 
tracking, and baseline results for linear SVM, deep learning, active patch learning, and personalized 
classification. Baseline performance is quantified and compared using identical partitioning and a 
variety of metrics (including means and confidence intervals).  http://www.jeYcohn.net/Resources  

Software  

PyAFAR: Python-based Automated Facial Action Recognition library for use in Infants and Adults. Is a 
Python-based, open-source facial action unit detection library for use with adults and infants. 



   March 4, 2026 
  

Page 54 of 62 
 

Convolutional neural networks were trained on BP4D+ for adults and MIAMI and CLOCK databases for 
infants. In adults, AU occurrence and intensity detection are enabled for 12 action units (AU). The AU 
chosen were selected on the criterion that they have base rates greater than 5% in BP4D+. Action unit 
intensity estimation is enabled for 5 of these AU. In infants, AU occurrence is enabled for 9 action units 
that are involved in expression of positive and negative a.ect. For both adults and infants, facial 
landmark and head pose tracking are enabled as well. For adults, multiple persons within a video may 
be tracked. The library is developed for ease of use. The models are available for fine-tuning and 
further training. PyAFAR may be easily incorporated into user Python code.  
https://github.com/A.ectAnalysisGroup/PyAFAR.  

AFAR: A Deep Learning Based Tool for Automated Facial A.ect Recognition. Automated facial aYect 
recognition is crucial to multiple domains (e.g., health, education, entertainment). Commercial tools 
are available but costly and of unknown validity. Open- source ones lack user-friendly GUI for use by 
non- programmers. For both commercial and open-source software, evidence of domain transfer and 
options for retraining for use in new domains typically are lacking. AFAR is an open-source, deep-
learning based, user-friendly tool for automated facial a.ect recognition. It consists of a pipeline 
having four components: (i) face tracking, ii) face registration, (iii) action unit (AU) detection and (iv) 
visualization. It was written in the widely available MATLAB programming language and runs on 
Windows, Linux and OS platforms. It has been used to assess treatment response to deep brain 
stimulation (DBS), [5], investigate cross-domain generalizability [6], and explore facial aYect in social 
interactions. http://www.je.cohn.net/Resources/AFAR  

Infant AFAR: Automated detection of facial action units in infants is challenging. Infant faces have di.erent 
proportions, less texture, fewer wrinkles and furrows, and unique facial actions relative to adults. For 
these and related reasons, action unit (AU) detectors that are trained on adult faces may generalize 
poorly to infant faces. To train and test AU detectors for infant faces, we trained convolutional neural 
networks (CNN) in adult video databases and fine-tuned these networks in two large, manually 
annotated, infant video databases that di.er in context, head pose,  

illumination, video resolution, and infant age. AUs were those central to expression of positive and 
negative emotion. AU detectors trained in infants greatly outperformed ones trained previously in 
adults. Training AU detectors across infant databases a.orded greater robustness to 
betweendatabase di.erences than did training database specific AU detectors and outperformed 
previous state-of-the-art in infant AU detection. The resulting AU detection system, which we refer to 
as Infant AFAR (Automated Facial Action Recognition), is available to the research community.  
https://github.com/AYectAnalysisGroup/AFARtoolbox/tree/master/InfantAFAR  

PyAFAR:  A Python-based, open-source facial action unit detection library for use with adults and infants. 
Convolutional neural networks were trained on BP4D+ for adults and Miami and CLOCK databases for 
infants. In adults, AU occurrence and intensity detection are enabled for 12 action units (AU). The AU 
chosen were selected on the criterion that they have base rates greater than 5% in BP4D+. Action unit 
intensity estimation is enabled for 5 of these AU. In infants, AU occurrence is enabled for 9 action 
units that are involved in expression of positive and negative aYect. For both adults and infants, facial 
landmark and head pose tracking are enabled as well. For adults, multiple persons within a video may 
be tracked. The library is developed for ease of use. The models are available for fine-tuning and 
further training. PyAFAR may be easily incorporated into user Python code.  
https://github.com/AYectAnalysisGroup  

Zface. To enable real-time, person-independent 3D registration from 2D video, we developed a 3D 
cascade regression approach in which facial landmarks remain invariant across pose over a range of 
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approximately 60 degrees. Because no assumptions are required about illumination or surface 
properties, the method can be applied to a wide range of imaging conditions that include 2D video and 
un-calibrated multi-view video. The method has been validated in a battery of experiments that 
evaluate its precision of 3D reconstruction and extension to multi-view reconstruction. Experimental 
findings strongly support the validity of real-time, 3D registration and reconstruction from 2D video. 
Jeni, Kanade, & Cohn (2015). Available from: http://www.consortium.ri.cmu.edu/index.php      

http://zface.org  

Intraface: A publicly-available software package for automated facial feature tracking, head pose 
estimation, facial attribute recognition, and facial expression analysis from video. Includes a newly 
develop technique for unsupervised synchrony detection to discover correlated facial behavior 
between two or more persons, a relatively unexplored problem in facial image analysis. Achieves 
state-of-the-art results for emotion expression and action unit detection in three FERA, CK+ and RU-
FACS; measured audience reaction to a talk given by one of the authors; and discovered synchrony for 
smiling in videos of parent- infant interaction (U. Pittsburgh reference #03345, #03346). Based on 
Xiong & De la Torre (2013), Chu, De la Torre, & Cohn (2013), and Zhu, De la  
Torre, Cohn, & Zhang (2011). Available free of charge for academic use at 
http://www.humansensing.cs.cmu.edu/intraface/.  PATENT PENDING  

Face Analysis SDK: A library for facial geometry.  Tracks 68 facial landmarks using non-rigid structure from 
motion and performs facial expression transfer. SDK is based on Saragih, Lucey, & Cohn (2011 a,b).  
http://face.ci2cv.net/    

Cylindrical Head Tracker. Robust full motion recovery of head pose by dynamic templates and 
reregistration techniques. Based on Xiao, Kanade, & Cohn (2003). 
http://www.consortium.ri.cmu.edu/index.php  

Performance Metrics Package for Imbalanced Data.  With the exception of area under the ROC curve, 
comparisons of classifiers both within and between databases are confounded by imbalanced 
distributions. To enable valid evaluation of classifier performance, the Performance Metrics Package 
enables skew-normalized estimates of a wide range of metrics (Jeni, Cohn, et al., 2013). 
http://www.pitt.edu/~jeYcohn/skew/  

Early Event Detection. Source code for training classifiers to detect onsets of facial expression and other 
behaviors (Hoai & Torre, 2012) http://www.robots.ox.ac.uk/~minhhoai/projects/mmed.html  

Continuous rating software. http://www.pitt.edu/~jmg174/resources.html Automatic Facial Expression 
Analysis. (Cohn & Kanade, 2007).  

Schematic pitch coding.  Generates graphic representations of fo contours and quantitative estimates of 
acoustic parameters, utterance durations, and turn-taking pauses.  (Katz, Cohn, & Moore, 2000).   

Icode.   Computer-assisted coding of digital video using Matlab.  
http://www.pitt.edu/~emotion/download/framegrabber.zip  

MEDIA  

My research in parent-infant interaction, depression, and facial expression analysis has appeared in both 
print and electronic media in the U.S. and internationally.  Maternal depression research was featured in 
the documentary “Breaking the Blues” and in articles in Psychology Today, the APA Monitor, and the 
Philadelphia Inquirer among other print media. My work in facial expression analysis has been the topic of 
film documentaries in the U.S., Europe, and Japan, TV in Europe, radio in Europe, Australia, and the U.S. 
and international newspapers including the Washington Post, Chicago Tribune, the New York Times 



   March 4, 2026 
  

Page 56 of 62 
 

Science Section, and the Times of London. It was featured in a DVD produced by Thomson/Wadsworth 
publishers for distribution with Introductory Psychology textbooks and in a documentary by Quest of Paul 
Ekman’s Emotions Revealed.  
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