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ABOUT THE BOOK

This book addresses the mathematical and the practical aspects of motion implied by advanced control
theory. The richness and power of the theory are demonstrated by separate analyses of single-model

and multi-modal repertoires, consisting of verities of estimation and control facets. Starting with purely
mathematical concepts, specifically, abstract probability and information theories, model control theory is
gradually revealed as a rather amazing domain. The mathematical equations, taking essentially simple forms,
are exposed as powerful generators of motion. Moreover, seemingly obvious applications of the theory, such
as high-performance aircraft control make room for unexpected virtual reality feedback in control of motion
for the neurologically impaired.

Following the presentation of some historical milestones and mathematical preliminaries, the book is divided
into four parts. The first deals with minimal-order models of state estimation and control. The second
addresses multi-modal estimation and control, which facilitates the operation of high-performance aircraft
in large flight envelopes. The third presents the transition from naturally nonlinear control of movement

in obstacle avoidance and object targeting to virtually linear control of movement in the neurologically
impaired. The fourth and final part of the book addresses the application of virtual sensory feedback in
walking with specific neurological impairment. While the clinical studies reported were all based on a single-
model paradigm, a later reflection reveals that, given the variety of neurological symptoms associated with
the relevant disorders, a multi-modal approach, as that addressed in the control of high-performance aircraft
in a large flight envelope, would be similarly applicable in the treatment of neurological disorders.
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READERSHIP

Graduate students and professors of control theory, applied mathematics, electrical engineering,
aeronautical engineering, mechanical engineering, medicine, computer science, physics, biology,
neurology, psychology, cognition, linguistics, zoology, neurologists, doctors, physical therapists,
neuroscientists, mathematicians, physicists, computer scientists. Biologists, psychologists,
linguists, zoologists.
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o Minimal-Order State Estimation of Feedback Linear Systems
« Estimability and Regulability of Linear Systems
o Minimal-Order Linear State Estimation Under Performance Constraints
o Minimal-Order Model Identification
o Minimal-Order Predictability of Future States

o Multi-Modal Linear Control Systems:
» Distance Measures for Stochastic Models
« Convergence on Finite Parameter Sets
o Linear Model Selection from a Finite Set
 Single and Multiple Stochastic Model Refuction
o Multi-Modal Aircraft Information-Guided Movement

o From Natural to Virtual Model Selection in Biological Motion Control:
« Naturally Nonlinear Biological Motion Control
« Virtually Linear Biological Motion Control

o Gait Entrainment by Sensory Feedback in the Neurologically Impaired:
» Walking on Virtual Tiles with Parkinson’s Disease
« Auditory Feedback for Gait Improvement in Parkinson’s Disease
o At-Home Audio-Visual Training by Parkinson’s Patients
o Virtual Reality Cues for Improvement of Gait in Patients with Multiple Sclerosis
« Auditory Feedback Control for Improvement of Gait in Patients with Multiple Sclerosis
o The Gait-Entrainment Edge of Glide-Symmetric Virtual Visual Feedback
o Gait Improvement in Patients with Cerebral Palsy by Visual and Auditory Feedback
o A Brief Study of Virtual Reality Feedback for Gait Improvement in Patients with
Idiopathic Senile Gait Disorders and Patients after Stroke

ABOUT THE AUTHOR

Professor Yoram Baram of the Computer Science department at the Technion received his BSc
degree in Aeronautical Engineering from the Technion in 1972, MSc degree in Aeronautics and
Astronautics from MIT in 1974, and PhD degree in Electrical Engineering and Computer Science
from MIT in 1976. Specializing in control theory, he spent the next 20 years investigating and
teaching system dynamics in Israel and in the US, including two sabbatical terms as a Senior
Research Associate of the National Research Council at the NASA Ames Research Center, where
he also served as a consultant during 1986-2006. From 1999-2004, he developed a virtual reality
apparatus for gait improvement in neurological patients, for which he was awarded a US patent.

For any queries, please email us at marketing@feelbooks.in



In 2005, he received the Research Award for Best Platform Presentation at a conference on

multiple sclerosis CMSC. In 2006, he was appointed the incumbent of the Technion’s Roy Mattas/

Winnipeg Chair in Biomedical Engineering. The effectiveness of the sensory feedback device in

the improvement of gait in adults and children with neurological disorders was clinically tested
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of dynamics and information coding in neurobiological systems, and serving as head of the
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