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Stability and Dysregulation in Brain Signal Systems
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This course focuses on system stability and explores how the brain functions as a signal processing
and regulatory system. Students will learn how neural systems maintain stability through feedback
control and adaptive mechanisms under varying inputs. The course examines how insufficient signals
or excessive external stimulation can lead to overcompensation and system instability. Using
representative neural system models, students will analyze how repeated inputs alter system gain and
sensitivity, leading to dysregulated outputs. Finally, potential strategies to restore system stability will
be discussed, fostering interdisciplinary thinking across engineering and life sciences.

Keywords : System stability, signal processing, feedback control, neural regulation, interdisciplinary
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1. Bear, M. F., Connors, B. W., & Paradiso, M. A. Neuroscience: Exploring the Brain.
Widmaier, E. P., Raff, H., & Strang, K. T. Vander’s Human Physiology.
Kandel, E. R. et al. Principles of Neural Science (selected chapters )
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Selected review articles on neural signaling, system stability, and brain regulation (provided

by instructor)
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