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Brain, Mind and Computers
 “And men ought to know that from 
nothing else but thence [from the brain] 
come joys, delights, laughter and sports, 
and sorrows, griefs, despondency, and 
lamentations. 

 And by this… we acquire wisdom and 
knowledge, and see and hear and know 
what are foul and what are fair… And by 
the same organ we become mad and 
delirious, and fears and terrors assail us…”

Hippocrates (460-377 BCE)



Translational Methods
Basic  Science Clinical Systems Level Neuroscience

+ cognitive, affective, social neuroscience  



Integrated 
brain circuit 
model of 
perception, 
cognition, 
emotion & 
behavior

Core processes and functions: 
mapping gradients onto brain 
circuits



Evolutionary Context:
Limbic and Prefrontal 
Cortex Across Species



Mesulam

Hierarchical, Modular, 
Integrated, 
Feedforward/Feedback 
Complex 
Spatio-Temporal 
Systems with Emergent 
Functions

Information
Mapping
Representation
Classification, Context
Pattern Detection
Salience Labeling
Memory, Change
Symbolic, Language
Prediction Modeling
Decision Making, Planning
Action, Interaction
Monitoring
Control



Mele 



Resting State Networks:
Default mode, Executive, Salience

Raichle, Seely



Awareness of Self

Vago and SilbersweigCraig



Awareness of Others

Steitz 2019



Silbersweig/Stern                                                                                      

Paranoid Delusions in Schizophrenia:
Hyperactivation of Threat Circuitry

LeDoux



Brain Connectivity Predictors of Antidepressant 
Response, Targeting of Therapeutic Brain Stimulation

Siddiqi et alFatt et al

Anxiosomatic

Dysphoric 

Symptom 
Improvement

Symptom 
Improvement

Symptom 
Improvement 
Ratio



Neuromodulation by Psychotherapy:
Schizophrenia and Paranoid Delusions
Before and After Group CBT

BEFORE
(P6 score =4)

AFTER
(P6 score =2)

  🡹 Extended amygdala   🡹  Amygdala
  🡹  Dorsal AC
  🡹  DLPFC
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PTSD  Connectivity/Networks

1 32
Assortativity

Global 
efficiency

Characteristic 
path length

Network 
radius

Network 
diameter Density

Mean Clustering 
Coefficient Transitivity

Mean global 
routing efficiency

No. 
Vertices No. edges

PT_EMPT 0.215 0.2111 5.334 1.3045 11.3193 0.0471 0.178 0.178 0.2065 184 793
PT_EMNU 0.3794 0.2547 4.514 6.0757 10.5011 0.0898 0.2467 0.2849 0.2547 183 1496

PT_EMPTvNU 0.3238 0.2158 5.2429 7.0876 11.2641 0.0511 0.1751 0.1722 0.2158 180 824

NL_EMPT 0.4367 0.2178 5.4471 7.2566 13.2059 0.0508 0.2029 0.2806 0.2178 183 846

NL_EMNU 0.3259 0.2142 5.3608 6.7804 12.8861 0.0413 0.1797 0.1776 0.2142 183 688

NL_EMPTvNU 0.2996 0.2545 4.6517 1.0563 13.119 0.074 0.2768 0.3124 0.2379 181 1206



Define Disease Subtypes: brain 
nodes that drive classificationPatient/HC and circuit 

stratification  based on 
brain network activity 

 

Multivariate Analytics
ML/AI

AI-based
classification
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Common Models:
Neural Networks, Free Energy Principle

Friston

Bharath



Neurology of Political Ideology

Mendez et al



Processing of 
In-Group vs Out-Group Bias and Prejudice
and Moral Decision Making

Saarinen et al Renier et al



Interacting Brain-Minds

Wheatley



Advancing Human-Centered AI through 
Integration with Natural Systems and Neuroscience: 
Toward Policy and Societal Well-Being

• Combining insights from neuropsychiatry and behavioral 
neuroscience with advances in generative AI

•Common models and approaches such as Free Energy Principle, 
Complex Systems, Neural Networks

•Enhancing pro-social and diminishing anti-social thinking, feeling, 
behavior

•Decreasing polarization, hatred, violence

•Improving collaborative/collective decision making and problem 
solving


