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Modulio tikslas

Igyti sisteminj signaly apdorojimo elektroninémis grandinémis teorijos supratima bei geba planuoti, jgyvendinti ir pritaikyti jgytas Zinias
tolimesniuose moksliniuose tyrimuose.

Aim of module

Acquire a systemic understanding about the theory of signal processing in electronic circuits, ability to organize, implement and apply the acquired
knowledge in the future R&D.

Suteikiamos Zinios ir gebéjimai

Doktorantas: gebés kurti, modeliuoti ir analizuoti $iuolaikinius signaly apdorojimo tiesinémis bei netiesinémis elektroninémis grandinémis metodus;
gebes teoriskai suprasti analoginiy ir skaitmeniniy signaly apdorojimo technologijas; gebés jgytas metody kiirimo ir modeliavimo Zinias savarankiskai
taikyti determinuotiems ir atsitiktiniams signalams apdoroti; tobulins laiko tvarkymo ir organizacinius jgiidzius, mokéjima planuoti ir jgyvendinti
produktyvius bei veiksmingus darbo buidus; gebés aiskiai perteikti signaly apdorojimo problemas ir jy prieZastis kolegy bei ne specialisty auditorijai.
Provided knowledge and skills

Doctoral students: will be able to create, simulate and analyze modern signal processing by linear and nonlinear circuits techniques; will be competent
understanding in theory analog and digital signal processing technologies; will be able independently to apply acquired knowledge about development
and simulation techniques for deterministic and random signal processing; will master time planning skills and competence to schedule and implement
efficient work manners; will be able to clearly convey neural networks' problems and their causes for colleagues and non-specialists.

Modulio anotacija

Igyjamos sisteminés teorinés Zinios apie determinuotyjy placiajuoséiy ir siaurajuoséiy signaly bei atsitiktiniy procesy charakteristikas. ISanalizuojami
metodai leidZiantys jvertinti tiesiniy ir netiesiniy grandiniy poveikj signalams. ISmokstama parinkti tinkamus laikinius ir daznius metodus bei juos
taikyti signalams apdoroti. Gilinamasi j netiesiniy grandiniy taikyma signaly spektrui pakeisti.

Module annotation

A systematic theoretical knowledge on characteristics of broad (narrow)-band deterministic signals and random processes is acquired. Evaluation
techniques for (non-) linear circuit effects on signals; methods for selection of the right technique in time (frequency) domain; applications for signal
processing; nonlinear circuits application for signal spectrum modification are mastered.
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15. (Papildoma). Moreau, N. Tools for Signal Compression: Applications to Speech and Audio Coding. Wiley-ISTE, 2011.
16. Papildoma). Marques, O.; Raton, B. Practical Image and Video Processing Using MATLAB. Wiley-IEEE Press, 2011.
17. (Papildoma). Nait-Ali, A.; Cavaro-Menard, Ch. Compression of Biomedical Images and Signals. Wiley-ISTE, 2008.
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IT resursai:

2. Labview, National Instruments, licencijos tipas Mokama, akademiné

1. Matlab, Mathworks, Inc., licencijos tipas Mokama, akademiné

Savarankisko darbo turinys

Sav. darbo apimtis vienai uzduociai Uzduociy skaicius IS viso valandy
Uzduoties pavadinimas - Priimta
ReZs e T as) | i TNoe ] NU®) | 19 | KD | NLT) | NLS) | [8) | 1T) | NL(T)
Kitos savarankiSkos studijos 1-200 20 1 20
Referatas 8-24 12 7 84
IMokslinis seminaras 20-60 40 1 40
Pasirengimas atsiskaitymui 16-40 40 1 40
Namq darbas 424 8 1 8
Savarankisko darbo grafikas
uzduoties pateikimo(*) ir atssikaitymo(+) savaité
Uzduoties tipas 123 S|6]7]8]oJw]iu]12]13]14]15]16]17[18]19]20
Nuolatiné Namy darbas 1
1
Referatas 1 2 4 5 6 7
1 3 4 5 6 7




Modulio sudarytojai (vardas,pavardé) Module examiners (name, surname): Katedros vedéjas (vardas, pavardé):
Romanas Martavicius Darius Plonis Artiiras Serackis

Romualdas Navickas Artiras Serackis

Doktorantiiros komisijos nutarimas

1. Modulis atestuojamas

2. Modulis skirtas mokslo kryp¢iai: Elektros ir elektronikos
iki 2027-08-31

3. Modulio atestacija galioja: nuo 2022-09-01

Modulj atestavo
Mokslo krypties doktorantiiros komisijos pirmininkas (vardas, pavarde)

Artaras Serackis Data 2024-01-10
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Elektroniniy sistemy katedra

B dalis
Modulio pavadinimas Module title
Signaly apdorojimas elektroninése grandinése Signal Processing in Electronic Circuits
Modulio kodas Kreditai Atsiskaitymo forma
Fakultetas Katedra B,A,M,1,D Modulio Nr.* 18 viso: 18 jy: KD, KS, KP I,EL, E2, E, BE,BD, TD, A KD, KS, KP
lE[L]E|s] D | 19202 | 9 | 0 | | E |

* modulio registracijos numeris katedroje

Studijy forma Paskaitoms Lab. darbams Pratyboms  Aud. darbui  Sav. darbui I§ viso
[Nuolatines studijos [F] 32 [ o [ 16 [ 4 | 192 [ 240 |
| IStestinés studijos | I | | | | | | |

List of the Course lecture topics

Number of hours
Lecture topics
NL(S)| I(S) | I(S) [NL(T)

1. Presentation of the course. 1
2. Introductio Signals processing problems and their methods of solutions. 2
3. Analysis of the general electrical signals theory. 3
4. Characteristics of the deterministic broadband and narrowband signals. 3
5. 5. Random signals characteristics. 3
6. 6. Characteristics of the electronic circuits. 3
7. 7. Analysis methods of the linear circuits impact for signals. 3
8. 8. The digital signal processing. 3
9. 9. The linear circuits impact of the random processes. 3
10. 10. Non-linear and parametric circuit applications for the signal spectrum 3
modification.
11. 11. The non-linear circuits influence of the random processes. 3
12. 12. Summary of the study results. 2

In total: | 32

List of the Course exercise topics



Number of hours
Lecture topics
NL(S) | I(S) | I(S) |NL(T)

1. Signal processing problems and their solutions. 2
2. General theory of electrical signals. 2
3. Characteristics of the deterministic broadband and narrowband signals. 2
4. Characteristics of the electronic circuits. 2
5. Analysis methods of the linear circuits impact for signals. 2
6. Workshop - Digital signal processing. 2
7. Non-linear and parametric circuit applications for the signal spectrum modification. 2
8. The non-linear circuits influence of the random processes. 2

In total: 16

Compilers of the module (name,surnaiModulio egzaminuotojai (vardas, pavardé): Katedros vedéjas (vardas, pavardé):

Romanas Martavic¢ius Darius Plonis Arturas Serackis
Romualdas Navickas Artaras Serackis

Doktorantiiros komisijos nutarimas

1. Modulis atestuojamas

2. Modulis skirtas mokslo krypciai: Elektros ir
3. Modulio atestacija galioja: nuo 2022-09-01 iki 2027-08-31
Modulj atestavo

Mokslo krypties doktorantiiros komisijos pirmininkas (vardas, pavardé)

Arturas Serackis Data 2024-01-10



