In the name of God

S.Ali.Zendehbad




First important Question!
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Answer

SR

Bio Medical Instrument.
Medical Image Analysis.
Biology Signals processing
Rehabilitation Sirategies.

Engineering Cybernetics



Prerequisites for the course

» Signal analysis.
» Probability and Mathematical Statistics.
» Simulation with MATLAB software.



Syllabus

preface

Infroduction to System Modeling and Identification Theories
Methods

Pre-processing of data before modeling

Choosing the right structure to evaluate the model
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Applications

Cardiovascular system

Circulatory system

Respiratory system

Human musculoskeletal system & . . .

» Chaos models



Objectives and Goals

System analysis.
Controller Design and System Modelling.

>

>

» Prediction.
» Training.
>

Reducing Construction and design Costs.
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1. L. Ljung, “System Identification”

2. G. D. Baurq, “ System Theory and Practical Applications of Biomedical signals”

3. V. C. Rideout, “ Mathematical and Computer Modeling of Physiological Systems”
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Students Evaluation

Final exam 10 points
Presentation 4.5 points
Homework (Simulation projects) 5.5 poin’rs

Submitting your accepted article 2 points  Extra
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What is Signal?
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opens Aortic pressure

ure {mmig)

=5

Atrial pressure

[
=
=]

Ventricular pressure

Ventricular volume
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Electrocardiogram

Phonocardiogram
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Types of inputs

Measurement

Ouvtput




What is Disturbance?

ence microphone
ors ambient noise

Ambient Noise

Based on input from refe
and error microphone, smar ith
adaptive AMC generates anti signal to
invert ambient noise

B Error microphone monitors
what user

=

Adaptive Filtering \'

Cirrus Logic's ANC Anti-noise signal cancels
utilizes adaptive arnl:lulient noise delivering

filtaring to provide a “tlean” music or conversation

continuous, customized to the listener

noise-canceling solution for

each user, each environment



What is controller?

Comparator

Set Values

Error

Manipulating Variables

Disturbance
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ot Unmeasured Qutput

Process

Measured Qutput



What is Model?

System




Types of Models :

» Qualitative Model
» Physical Model

» Quantitative and symbolic model

Qualitative Quantitative

Like EGSWR 23406 4 3
Awkward 5|owy 2m32s

Squirrel 76.8%

Efficient s $45,849
Ambiguous HOW 1,127 3.76%

Confusing €12.75



What is good Model?




What is System?

Actuating
Signal

Feedback
Elements

Feedback
Signal




Types of Systems :

Static systems
Dynamic systems
Time variant
Time invariant
Linear

Nonlinear
Stochastic
Deterministic
Chaotic
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Approach for systematic
Modelling

» Analytical
» Experimental or system identification
» Compositional

“White-box” | ® Analytical models
models e First principles models
,,Gnrqe;y(;t;l(;x e Hybrid models

“Black-box” |® Empirical models
models e Data-driven models




Analytical




Experimental or system
identification




Compositional

Black Box <+ White Box = | Gray Box

Testing Testing




Why are models useful?
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