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1. Maureen J. Lage, Glenn J. Platt, and Michael Treglia, “Inverting the classroom: A gateway to creating an inclusive learning environment,” The Journal of Economic Education, vol. 31, no. 1, pp. 30-43, 2000



MOOC on Signals and Systems

e This course is a blend of mathematical tools and engineering concepts

e |IT Bombay offers the MOOC on Signals and Systems in two parts namely:
o EE 210.1x (Introduction, LTI systems, Fourier Transform)’
o EE 210.2x (Sampling and reconstruction, DTFT, Laplace Transform, z- Transform)?
e |Learning Outcomes:
o  Manipulation
o Analysis
o Comparison
o Applications

1. https://courses.edx.org/courses/course-v1:lITBombayX+EE210.1x+1T2018a/course/

2. https://courses.edx.org/courses/course-v1:lITBombayX+EE210.2x+1T2018/course/
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Basic questions in Signals and Systems

Why is a domain transformation required?

What is the need of complex analysis in the real world?
Why are complex exponentials used as a basis?

Why are different transformation techniques required?
What are the applications of LTI and non-LTI systems?
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Visuals and Animations
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Magnitude

o Fourier coefficients Appr?ximation for N = 0. Overshoot = -50%. Error energy: 250.25
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Fourier series synthesis

Ankit A. Bhurane,“Fourier series of square wave. demo of gibbs phenomenon with over-shoot calculation,”
https://in.mathworks.com/matlabcentral/fileexchange/43590-fourier-series-of-square-wave-demo-of-gibbs-phenomenon-with-overshoot-calculation
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3 Convolution operation: Flip, Shift, Multiply, and add
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Example of convolution operation

Ankit A. Bhurane (2020). Demonstration of Convolution operation, graphically (https://www.mathworks.com/matlabcentral/fileexchange/43642-demonstration-of-convolution-operation-graphically)



Laboratory Sessions

Example

Aim: Learn Basic signal operations along independent and dependent
variables.

Task: recording one’s voice, plotting and hearing it.
Concepts:

o scaling along the dependent axis refers to amplification or attenuation
o scaling along the independent axis refers to slower or faster playback.
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https://courses.edx.org/courses/course-v1:IITBombayX+EE210.1x+1T2018a/courseware/293df9ef329c45e18d903fb1fc4c69c1/6c80a49279fe46c995ed4559c7085579/?activate_block_id=block-v1%3AIITBombayX%2BEE210.1x%2B1T2018a%2Btype%40sequential%2Bblock%406c80a49279fe46c995ed4559c7085579
https://courses.edx.org/courses/course-v1:IITBombayX+EE210.1x+1T2018a/courseware/293df9ef329c45e18d903fb1fc4c69c1/6c80a49279fe46c995ed4559c7085579/?activate_block_id=block-v1%3AIITBombayX%2BEE210.1x%2B1T2018a%2Btype%40sequential%2Bblock%406c80a49279fe46c995ed4559c7085579

Course Project

Building a music equalizer or photo editing application using cloud platforms
Simulation, calibration and optimization of aerodynamic models
Developing systems to diagnose diseases using machine learning tools
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Community Networking
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Course Evaluation

Limited
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Beyond the course

Limitations of domain transformation tools

Fourier Analysis: inability to distinguish time-varying frequency components
Explore time-frequency methods such as short-time Fourier Transform

The new principles can be demonstrated analytically and through simulations.
Concepts of sampling and band-pass filters: Reconstruction filter banks
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Conclusion

Signals and systems: useful irrespective of the disciplines of engineering
Basic building blocks for analysis and synthesis of systems

Role of abstraction, visualizations and interconnection of tools

Holistic approach: focus on lab sessions, project, research along with theory
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Thank you
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