
 

 

Course name ECE 34000 Simulation, Modeling and Identification 

Credit and contact hours (3 cr.) Class 2, Lab 1 

Course coordinator’s name Yaobin Chen 

Textbook R. S. Figliola, D. E. Beasley, Theory and Design for 

Mechanical Measurements, 6th Ed., Wiley, 2014, ISBN 

#9781118881279. 

Course information 2014-16 IUPUI Campus Bulletin description: 
ECE 34000 Simulation, Modeling, and Identification (3 cr.) P: 

ECE 20700 and ECE 30100. Class 2, Lab 3.  Investigation and 

evaluation of design problems through simulation of systems 

described by ordinary differential and difference equations. 

Development of simulation models from physical parameters and 

from experimental data. Topics include continuous, discrete, and 

hybrid models of electrical, mechanical, and biological systems. 

Laboratory experiences demonstrate concepts studied in text and 

lecture. 

 

Prerequisites/Co-Requisite: P: ECE 20700 and ECE 20100  

 

EE Elective, CE Elective 

Goals for the course Upon successful completion of the course, students should be 

able to  

1. Apply basic knowledge of measurement systems towards 

measurements, including error analysis, interpretation, 

experimental uncertainty, calibration etc. [a3, a4] 

2. Apply basic concepts of measurement systems with 

electrical signals, including signal conditioners (gain, 

attenuation), indicating and recording devices. [a2, a4] 

3. Conduct team-work experiments with dynamic systems 

effectively; compile, analyze, interpret collected data and 

prepare technical reports. [b, k] 

4. Apply probability and statistics to interpret experimental 

data, which has some variability and randomness. [a3] 

5. Apply measurement of vibration characteristics in lab 

experiments. [b, k] 

6. Apply theory of strain and stress measurement in lab 

experiments. [b, k] 

7. Apply measurement of frequency response, gain, damping 

in lab experiments. [b, k] 

8. Apply design and simulation dynamic systems using 

MATLAB. [a1, a2, k4] 

9. Apply basic concepts in measurement of strain, stress, 

displacement, velocity, acceleration, vibration, force, 

pressure, temperature and humidity to solution of given 

problems. [a4, e] 

10. Solve engineering problems presented in class textbook, 



 

 

homework and lab; orally communicate some results in 

class discussions. [a4, g] 

11. Analyze dynamic systems and measuring devices including 

transient response, frequency response etc. [a4] 

Laboratory Outcomes: 

1. Measure the bending strain and stress in a cantilever beam 

using resistance strain gages. [b, k] 

2. Measure vibration characteristics (mode shapes & natural 

frequencies) of a cantilever beam using vibration test 

equipment (including vibration exciter, signal generator, 

power amplifier). [b, k] 

3. Measure dynamic parameters (including inertia, damping 

and stiffness) using Rectilinear vibration testing. [b, k] 

4. Measure of Harmonic frequency response mass-spring 

system subjected to oscillating force input. [b, k] 

5. Use of LabVIEW data acquisition software for vibration 

analysis. [b, k] 

6. Work in teams in conducting experiments effectively. [b] 

7. Compile, analyze, interpret collected experiment data and 

prepare technical reports. [b] 

List of topics to be covered 1. Introduction (1 period) 

2. Standards of measurement (2 periods) 

3. Measurement of system response (2 periods) 

4. Probability and statistics (4 periods) 

5. Uncertainty analysis (2 periods) 

6. Signal conditioning (2 periods) 

7. Transducers, conditioners and display devices (4 periods) 

8. Strain and stress measurement (2 periods) 

9. Displacement and dimension (2 periods) 

10. Temperature measurement (2 periods) 

11. Fluid flow measurement (2 periods) 

12. Measurement and motion (2 periods) 

13. Acoustics and vibration measurements (2 periods) 

14. Digital techniques and instrument interface (2 periods) 

15. Simulation and Design of Dynamic Systems (6 periods) 

Laboratory Experiments: 

1. Introduction to Analog and Digital Computing 

2. Solving Space Analysis Ordinary Differential Equations 

and State 

3. Linear Variable Differential Transformer and Transducer 

4. Frequency Response 

5. Vibration and Spectrum Analysis 

6. System Identification of 2nd Order Models 

7. System Identification of State-Space Models 
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