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A.	Personal Statement
I am an Instructor of Psychiatry and Behavioral Sciences at the Stanford University School of Medicine. I have a PhD in electrical engineering with a specialization in biomedical signal processing and machine learning. I have over ten years of postdoctoral training in developing and applying advanced machine learning and signal processing methods for neuroimaging data. My research focuses on developing and applying advanced data analytic methods for functional magnetic resonance imaging (fMRI) data. To this end, I have developed, validated, and applied novel approaches for examining directed and undirected functional brain networks as well as for functionally segmenting brain regions using task and resting fMRI datasets. Specifically, I have developed methods (a) to estimate context specific causal interactions between brain regions in fMRI (Ryali et al., 2011) while accounting for variations in hemodynamic variations in each brain region (b) to estimate functional connectivity between a large number of brain regions based on partial correlations (Ryali et al., 2012a), (c) sparse logistic regression and support vector machines method to discover brain regions which discriminate various cognitive tasks using fMRI (Ryali et al., 2010), (d) a probabilistic and consensus clustering based segmentation schemes for clustering brain regions using resting state and task fMRI data (Ryali et al., 2015; Ryali et al., 2012b), and (e) Bayesian approach to discover dynamic brain states from fMRI data (Ryali, 2016).  The methods I have developed and applied have been published in several high impact journals. Importantly, I have applied these methods to investigate dynamic brain networks in healthy adults, clinical, and pediatric populations in collaboration with the research scientists at Stanford and other institutions. The proposed project requires application of advanced machine learning and AI methods for predicting clinical from the normal population  in which I have a strong background.

Five most relevant publications

a. [bookmark: _ENREF_9]Ryali, S., Supekar, K., Chen, T., Nichols, J., Cai, W., Menon, V., (2016), Temporal dynamics and developmental maturation of salience, default and central-executive network interactions revealed by variational Bayes hidden Markov modeling, PLOS Computational Biology. PMCID: PMC5154470
b. Ryali, S., Supekar, K., Chen, T., Menon, V., (2011). Multivariate dynamical systems models for estimating causal interactions in fMRI. Neuroimage 54, 807-823. PMCID: PMC2997172
c. [bookmark: _ENREF_6]Ryali, S., Chen, T., Supekar, K., Menon, V., 2012a. Estimation of functional connectivity in fMRI data using stability selection-based sparse partial correlation with elastic net penalty. Neuroimage (59), 3852-3861. PMCID: PMC3288428
d. [bookmark: _ENREF_8]Ryali, S., Supekar, K., Abrams, D.A., Menon, V., (2010). Sparse logistic regression for whole-brain classification of fMRI data. Neuroimage (51), 752-764. PMCID: PMC2856747
e. [bookmark: _ENREF_5]Ryali, S., Chen, T., Padmanabhan, A., Cai, W., Menon, V., (2015). Development and validation of consensus clustering-based framework for brain segmentation using resting fMRI. Journal of Neuroscience Methods (240), 128-140. PMCID: PMC4276438
B.	Positions and Honors
Positions and Employments
2004-2005		  	Postdoctoral Research fellow, Wake Forest University School of Medicine, NC
2006-2008			Lead Research Scientist, Honeywell, Bangalore, India 
2008-2010			Postdoctoral Research fellow, Stanford University, CA
2010- 2013		Research Associate, Stanford University, CA
2014- Present		Instructor, Stanford University, CA

Honors and Awards
1996	Scholarship from University Grants Commission, India.
2007	Quarterly innovation award at Honeywell, Bangalore.
2007	Best research project award at Honeywell, Bangalore.
2008	Dean’s Postdoctoral Fellowship, Stanford University School of Medicine.
2010	Senior membership, IEEE.
2017   the NeuroImage Editors' Choice Award 


C.	Contribution to Science
My contributions to cognitive neuroscience is primarily in developing and applying advanced machine learning methods to analyze fMRI. Some of my contributions to this field are:

1. The causal estimation (Ryali et al., 2011) method that I developed for inferring context-specific causal interactions in fMRI  was applied to infer causal interactions during cognitive control (Cai et al., 2015) during multisensory auditory-visual attention tasks (Chen et al., 2014) and maturation of brain networks in higher-order cognition (Supekar and Menon, 2012) and I comprehensively validated the method on opto and simulated fMRI datasets acquired at two different centers.

a. [bookmark: _ENREF_4]Chen, T., Michels, L., Supekar, K., Kochalka, J., Ryali, S., Menon, V., (2014). Role of the anterior insular cortex in integrative causal signaling during multisensory auditory-visual attention. The European journal of neuroscience. PMCID: PMC4300257
b. [bookmark: _ENREF_10]Supekar, K., Menon, V.,( 2012). Developmental maturation of dynamic causal control signals in higher-order cognition: a neurocognitive network model. PLoS Comput Biol 8, e1002374. PMCID: PMC3271018
c. Ryali, S., Shih Y, Chen, T., Kochalka, J., Alabaugh ,J., D Fang, Supekar, K., J.H. Lee, Menon, V., (2016), Combining optogenetic stimulation and fMRI to validate a multivariate dynamical systems model for estimating causal brain interactions., 132, pp. 398-405, NeuroImage, PMCID: PMCID: PMC4851892
d. Ryali, S., Chen, T., Tao Tu, Supekar, K., Cai W., Menon, V., (2016) Multivariate dynamical systems-based estimation of causal brain interactions in fMRI:  Group-level validation using benchmark data, neurophysiological models and human connectome project data, 268, pp. 142-153, Journal of Neuroscience Methods, PMCID: PMC4903892

2. The dynamic functional network (Ryali, 2016) approach for characterizing the temporal dynamics of functional interactions between distributed brain regions was for understanding human brain organization and its development (Ryali, 2016) and to uncover Uncovering hidden brain state dynamics that regulate performance and decision-making during cognition (Taghia, J., 2017).
a. Taghia, J., Ryali, S., Chen, T.,  Supekar, S., Cai, W.,  Menon, V., (2017). Bayesian Switching Factor Analysis for Estimating Time-varying Functional Connectivity in fMRI. NeuroImage. 155, pp. 271-290.PMCID: PMC5536190
b. Taghia, J., Cai, W.,  Ryali, S., Kochalka, J., Nicholas J, Chen, T.,  Menon, V., (2018). Uncovering hidden brain state dynamics that regulate performance and decision-making during cognition. Nature Communications. PMCID: PMC6021386

3. The multivariate classification (Ryali et al., 2010) methods that I developed was used in decoding temporal structure in music and speech (Abrams et al., 2011), in classification of structural magnetic resonance imaging in children with autism (Uddin et al., 2011) and in classification and prediction of symptom severity in children with autism(Uddin et al., 2013).

a. [bookmark: _ENREF_1]Abrams, D.A., Bhatara, A., Ryali, S., Balaban, E., Levitin, D.J., Menon, V., (2011). Decoding temporal structure in music and speech relies on shared brain resources but elicits different fine-scale spatial patterns. Cereb Cortex (21), 1507-1518. PMCID: PMC3116734
b. [bookmark: _ENREF_11]Uddin, L.Q., Menon, V., Young, C.B., Ryali, S., Chen, T., Khouzam, A., Minshew, N.J., Hardan, A.Y., (2011). Multivariate searchlight classification of structural magnetic resonance imaging in children and adolescents with autism. Biol Psychiatry (70), 833-841. PMCID: PMC3191298
c. [bookmark: _ENREF_12]Uddin, L.Q., Supekar, K., Lynch, C.J., Khouzam, A., Phillips, J., Feinstein, C., Ryali, S., Menon, V., (2013). Salience network-based classification and prediction of symptom severity in children with autism. JAMA Psychiatry (70), 869-879. PMCID: PMC3951904

4. The consensus clustering methods (Ryali et al., 2015; Ryali et al., 2012b) that I have developed was used to investigate the roles of right inferior frontal cortex and anterior insula in inhibitory control (Cai et al., 2014).
a. [bookmark: _ENREF_3]Cai, W., Ryali, S., Chen, T., Li, C.S., Menon, V., (2014). Dissociable roles of right inferior frontal cortex and anterior insula in inhibitory control: evidence from intrinsic and task-related functional parcellation, connectivity, and response profile analyses across multiple datasets. The Journal of neuroscience : the official journal of the Society for Neuroscience (34), 14652-14667. PMCID: PMC4212065
Complete List of Published Work: https://www.ncbi.nlm.nih.gov/myncbi/collections/59215259/

D.	Research Support
NIH - K25 HD074652-01A1 (Ryali)      	 						08/20/2013 – 05/31/2020			 
NIH/NICHHD			       		
Methods for Dynamical Causal Interactions in the Developing Human Brain.
The major goal of this project is to develop novel state space methods for estimating causal interactions between distributed brain regions during cognition and apply them to investigate the maturation of brain networks.
Role:  Principal Investigator





