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Brings together the range of control processes involved in the effective regulation of human
cardiovascular and respiratory control systems and develops modeling themes, strategies, and key
clinical applications using contemporary mathematical and control methodologies.

Cardiovascular and respiratory systems: modeling, analysis, and control. Jerry J. Batzel, Franz Kappel,
Daniel Schneditz, and Hien T. Tran. The human cardiovascular and respiratory control systems represent
an important focal point for developing physiological control theory because of the complexity of the

control mechanisms involved, the interaction between cardiovascular and respiratory funcAtion, and the
importance of this interaction in many clinical situations.

Cardiovascular and Respiratory Systems: Modeling, Analysis, and Control uses a principle-based modeling
approach and analysis of feedback control regulation to elucidate the physiological relationships.
Models are arranged around specific questions or conditions, such as exercise or sleep transition, and
are generally based on physiological mechanisms rather than on formal descriptions of input-output
behavior.

Cardiovaseutar—and—Respirateory—Systems—|—Society—Ffor———

Abstract. This paper considers a model of the human cardiovascular-respiratory control system with one
and two transport delays in the state equations describing the respiratory system. The effectiveness of
the control of the ventilation rate is influenced by such transport delays because blood gases must be
transported a physical distance from the lungs to the sensory sites where these gases are measured.

A—eardiovasecutar—respiratery—control——systemmodet———
Request PDF | On Jan 1, 2007, Jerry Batzel and others published Cardiovascular and Respiratory Systems:

Modeling, Analysis and Control | Find, read and cite all the research you need on ResearchGate

Batzel and Kappel ((both U. of Graz, Austria), Schneditz (Medical U. of Graz), and Tran (North Carolina
State U., Raleigh) provide an overview highlighting the complex nature of control processes and
interactions between the cardiovascular and respiratory systems; describe state-of-the-art developments
in modeling the control processes of the two systems; illustrate and develop some basic underlying
principles of physiological control organization; and suggest the direction for future

Cardiovascular and Respiratory Systems > 10.1137/1.9780898717457.ch2 ... The multiple factor theory of

ventilation control introduced by Gray (1946) represents an important early quantitative model of the
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respiratory system which greatly influenced research on this subject. However, his theory did not
incorporate interaction between hypoxic and

2—Respirateory Modeling|+—Cardiovaseutar—and Respirateory——

The model introduced in this study integrates the autonomic control of the cardiovascular system,
chemoreflex and state-related control of respiration, including respiratory and upper airway mechanics,
along with a model of circadian and sleep-wake regulation.

The circulatory system and the respiratory system work closely together to ensure that organ tissues
receive enough oxygen. Oxygen is required for cellular functions. The air breathed in and held in the
lungs 1is transferred to the blood. The blood is circulated by the heart, which pumps the oxygenated
blood from the lungs to the body.

Hew—Pbeo—the Respiratery s ECardiovaseuntar—SystemWork———

The circulatory or cardiovascular system's ability to deliver oxygen throughout the body depends on
proper functioning of the respiratory system. The interactions between the cardiovascular and
respiratory systems are best demonstrated by following the path of a red blood cell starting in the
heart and traveling through the lungs.

Fhe—Respiratory—andCireunltatery—Systemin—the Human Bedy———

The human cardiovascular system (CVS) and respiratory system (RS) work together in order to supply
oxygen (02) and other substrates needed for metabolism and to remove carbon dioxide (C0O2). Global and
local control mechanisms act on the CVS in order to adjust blood flow to the different parts of the
body. This, in turn, affects the RS since the amount of 02and CO2transported, respectively to and away
from the tissues depends on the cardiac output and blood flow in both the systemic and

Control—aspects—ofthe human—ecardiovasetlar—respirateory——

Mathematical modeling of human cardiovascular and respiratory systems plays an important role in
providing accurate diagnostic information about the cardiovascular-respiratory diseases. The...

Control—mechanismmodeling—of human—cardiovaseutar———

This volume synthesizes theoretical and practical aspects of both the mathematical and life science
viewpoints needed for modeling of the cardiovascular-respiratory system specifically and physiological
systems generally.
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