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Cel przedmiotu
To present the basics of discrete linear systems, spectral analysis, and filtration of discrete signals. Developing the skill of designing SOI and NOI filters. To learn about the
basic methods of lossless compression and lossy compression, their properties and applications.

Wymagania wstepne

Mathematical analysis

Zakres tematyczny
Mathematical representation of continuous and discrete signals. Causal, time-invariant linear systems. Sampling and amplitude quantization of signals, Nyquist-Shannon
theorem. Discrete Fourier Transform (DFT) and Fast Fourier Transform (FFT). Frequency analysis of signals using DFT. Z transformation, discrete transmittance.

Digital filters, finite impulse response (SOI) filters and infinite impulse response (NOI) filters. Design methods for SOI and NOI filters. Effects of finite register length in digital
signal processing.

Lossless compression. Mathematical basis of lossless compression. Huffman coding, arithmetic coding, dictionary coding methods, predictive coding. Applications of lossless
compression in text, sound and image compression tasks.

Lossy compression. Mathematical foundations of lossy compression. Scalar quantization, vector quantization, differential coding. Transformational coding, Karhunen-Loev
transformation, discrete cosine transform, discrete Walsh-Hadamard transformation. Subband coding, wavelet compression. Applications of lossy compression in audio and
image compression tasks.

Metody ksztatcenia
Lecture: traditional lecture
Laboratorium: lab exercises

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie
Opis efektu Symbole efektéw Metody weryfikacji Forma zaje¢
Students have basic knowledge of mathematical representation of signals and discrete systems. ® exam, test ¢ Wyktad
¢ Laboratorium

Students know the basics of frequency analysis of signals using DFT and FFT ® exam, test ® Wyktad
Laboratorium

Students have basic knowledge of digital filtration and is able to design and implement SOl and NOI ® exam, test ® Wyktad
filters

Laboratorium

Students know and are able to apply lossy compression methods: scalar quantization, vector ® exam, test ® Wyktad

quantization, differential coding, transform coding, subband coding, wavelet compression. Laboratorium
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Opis efektu Symbole efektéw Metody weryfikacji Forma zaje¢
Students can analyze the effects of finite register length in digital signal processing. ® exam, test ¢ Wyktad
® Laboratorium

Students know and are able to apply lossless compression methods and techniques: Huffman ® exam, test ¢ Wyktad
coding, arithmetic coding, dictionary coding, predictive coding. ® Laboratorium
Students know the mathematical foundations of lossless and lossy compression. ® exam, test ® Wyktad

Warunki zaliczenia

Lecture - the condition of getting credit is obtaining a positive grade from an exam carried out in writing or oral

Laboratory - the condition of getting credit is obtaining positive grades from all laboratory exercises, planned to be implemented under the laboratory program.
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