Deep Phenotypic Profiling of Body
Movements and Social Interactions

February 17 Abstract

Behavior primarily conveyed by movement, and thus a basic understanding
Tuesday, 12:30 pm of the biology of behavior hinges on the ability to measure how animals
Billings Building—Rosedale Room move. Movement is also intimately linked to brain health and provides a
window into disorders of the nervous system. This talk will cover our work to
build machine learning approaches for 3D movement quantification in
SPEAKERS: individuals and social groups and apply these approaches to improve the
sensitivity of drug and disease phenotyping. We recently developed a
technique for high-resolution 3D tracking of postural dynamics and social
touch in videos of freely interacting animals, with which we identified a rich
landscape of stereotyped actions, interactions, synchrony, and body
contacts in mouse and rat dyads. This high-resolution phenotyping revealed
a spectrum of changes across seven rat monogenic autism models and in
response to amphetamine not resolved by conventional measurements
(Klibaite, Li, et al. Cell 2025). We have also applied our approach in the
clinic to automate Parkinson’s disease (PD) diagnosis (Kim et al. CVPR
2024) and establish patient-specific symptom fingerprints that are predictive
of rates of decline in mobility. Finally, we will present how Dannce.ai, inc is
Timothy W. Dunn, Ph.D. working to deploy a commercial system supporting precise video-based

) clinical PD assessment and analytics at scale.
Assistant Professor, Department of

Biomedical Engineering
Duke University

Robert Baldoni, Jr.

CEO/Co-Founder PUBLICATIONS:

Dannce.ai 1. Klibaite, Ugne, Tianging Li, Diego Aldarondo, Jumana F. Akoad, Bence P. Olveczky, and Timothy W. Dunn.
2025. “Mapping the Landscape of Social Behavior.” Cell 188 (8): 2249-2266.e23. https://www.cell. com/cell/
fulltext/S0092-8674(25)00154-0

Host: RajiV R. Ratan. M.D.. Ph.D 2. Dunn, Timothy W., Jesse D. Marshall, Kyle S. Severson, Diego E. Aldarondo, David G. C. Hildebrand, Selmaan
’ ’ ’ e . N. Chettih, William L. Wang, et al. 2021. “Geometric Deep Learning Enables 3D Kinematic Pro iling across

Species and Environments.” Nature Methods 18 (5): 564-73. https://www.nature.com/articles/
s41592-021-01106-6

For more information contact 3. Kim, Kyungdo, Sihan Lyu, Sneha Mantri, and Timothy W. Dunn. 2024. “TULIP: Multi-Camera 3D Precision

H Assessment of Parkinson’s Disease.” 2024 IEEE/CVF Conference on Computer Vision and Pattern Recognition
Darlene Whlte (CVPR). https://openaccess.thecvf.com/content/CVPR2024/html/Kim_TULIP_Multi-
daw9085@med.cornel|.edu camera 3D Precision Assessment of Parkinsons Disease CVPR 2024 paper.html

Burke Neurological Institute

Academic Affiliate of Weill Cornell Medicine

785 Mamaroneck Avenue, White Plains, NY 10605
burke.weill.cornell.edu/events


https://www.cell.com/cell/fulltext/S0092-8674(25)00154-0

https://www.cell.com/cell/fulltext/S0092-8674(25)00154-0

https://www.nature.com/articles/s41592-021-01106-6

https://www.nature.com/articles/s41592-021-01106-6

https://openaccess.thecvf.com/content/CVPR2024/html/Kim_TULIP_Multi-camera_3D_Precision_Assessment_of_Parkinsons_Disease_CVPR_2024_paper.html
https://openaccess.thecvf.com/content/CVPR2024/html/Kim_TULIP_Multi-camera_3D_Precision_Assessment_of_Parkinsons_Disease_CVPR_2024_paper.html

