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(Computational Mathematics)
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Set theory, relations, formal proof methods, finite automata, resgular expressions,
context-free grammar, pushdown automata, first order logic, theories related to counting,
graphs and networks, interplay between continuous models and their solution via discrete
processes, vector spaces, basis, dimension, eigenvalue problems, diagonalization, inner
products, unitary matrices, applied statistics to intelligent systems, supervised statistical

learning.

01227521  uwwdAawendusFmiuTyUssRviuasBumadidnvasasswas 3(3-0-6)
(Software Concepts for Artificial Intelligence and Internet of Things)
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Introduction to internet-of-things (IoT) and artificial intelligence (Al) systems. loT

concepts. Problems in design of IoT systems. Communications and networking. Real-time

system design. Software design. Verification and testing. Al concepts. Searching. Inferencing.

Reasoning. Knowledge representation. Fuzzy Theory. Planning. Decision making. Machine

learning. Deep learning and Multi-agent processing. Data structures. Sequential and binary

searches. Merging and sorting for Al.
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Software design. Verification and testing. Software concepts on microcontroller

architectures and peripherals. Software implementation of artificial intelligence and internet of things

systems. Communications and algorithms. Applications on railway electrification and electronics.

Practices and experiments on artificial intelligence and interet-of-things systems.
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(Hardware Concepts for Artificial Intelligence and Internet of Things)
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Basic digital system design for artificial intelligence (Al) and internet of things (IoT).

Processor architecture design for Al and loT. Al hardware design. FPGA hardware implementation

for communications and networking related to Al and loT. Al accelerator. Smart sensors. Single-

board microcontroller. Graphics Processing Unit architecture. Microelectromechanical systems

architecture.
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(Hardware Designs for Artificial Intelligence and Internet of Things)
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Testing and experiments on the control parts. Peripherals. Device interfaces. FPGA
hardware implementation. Hardware for communications. Sensor interfaces for artificial
intelligence and internet of things. Applications on railway electrification and electronics.
Practices and experiments on basic digital system design for artificial intelligence and internet of

things.
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(Communication Theory and Connectivity)
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Information theory. Communication systems. Wireless communications. Wireless
channel characteristics. Link budget. Source encoding and decoding. Channel encoding and
decoding. Modulation techniques. Multiple-access techniques. Wireless networks. Wireless
network protocols and standards. Mobile networks. RFID. Communications for Internet of
Things. Cryptography and Network Security.
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(Digital Signal Processing in Internet of Things)
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Digital signal processing theory. Video and audio processing. Discrete-time signals and
systems. Linear time-invariant systems. Sampling of continuous-time signals and convolution. Finite
and infinite impulse response filter designs. Discrete Fourier transform. Fast Fourier transform
algorithms. Relations between continuous and discrete Fourier transforms. Image and speech
coding and decoding. Trans-multiplexers. Filter banks. Channel estimation and equalization.
Synchronization. Array processing. Power spectral estimation. Adaptive filtering. Algorithms for

analog and digital conversion. Digital signal processing in internet of things.
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(Data Science and Intelligence Processing)
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Introduction and application of data science. Data mining and data analytics for

classification. Regression. Clustering and association rule mining. Eigenvalues. Singular values.

Principal component analysis. Gradient descent. Stochastic gradient descent and block coordinate

descent. MapReduce programming model. Human interface. Computer graphics. Concept and

design of human-computer interface. Trends of human interface design. Graphic user interface.

Interactive software design. Hardware technology for human interface. Presenting and animating

two and three dimensional objects. Augmented Reality and Virtual Reality concepts. Digital Twin

concept. Human sensory information processing.
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(Control System and Intelligence Control)
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Control system theory. Control system description. State space description of
systems. Sampling of systems. Stability. Robustness. Controllability and Observability. State space
design. Dynamics of pole placement for typical controlled systems. Optimal control. Adaptive
control systems. Intelligence control system. Smart analytic tools for predicting system response
and performance. Applications for artificial intelligence and internet of things. Applications on

railway control systems.
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(Research Methods in Artificial Intelligence and Internet of Things)
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Research principles and methods in artificial Intelligence and Internet of things.
Problem analysis for research topic identification. Data collecting for research planning. Identification
of samples and techniques. Analysis. Interpretation and discussion. Research result report writing for

presentation and publication.
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Selected topics in artificial intelligence and internet of things at the master’s degree

level. Topics are subject to change each semester.
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Presentation and discussion on current interesting topics in artificial intelligence and

internet of things at the master’s degree level.
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(Special Problems)
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Study and research in artificial intelligence and internet of things at the master’s

degree level and compiled into a written report.
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(Thesis)
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Research at the master’s degree level and compile into a thesis.



