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1. Mera aucuumJIiHM — BUBUYCHHS 1 3aCBOECHHS OCHOBHHX IIOJIOKEHb OOPOOKH MYJIBTHMEIIHUX
JIaHVX, TIPUHIIMITIB i METOJIIB 0OPOOKH 3BYKOBHX Ta BiJICO MOTOKIB, @ TAKOXK BUPINICHHS TPOOJIEM,
MOB’SI3aHKX 3 BUSBIECHHIM Ta Kiacudikailiero 00’ €KTiB pi3HOI MPUPOIU Ha 300paKCHHSAIX.

Discipline aim. Studying and learning the basic provisions of multimedia data, principles and
methods of processing audio and video streams, as well as solving problems associated with the
identification and classification of objects of different nature in the pictures.

2. Ilonepeani BUMOrU 10 ONaHyBaHHSI 200 BUOOPY HABYAJIBHOI M CUUILIIHY (3a HaAsA6HOCMI):
1. 3namu MaTeMaTHYHWIA aHaji3, TUCKPETHY MaTeMAaTHKY, TEOpil0 MMOBIpHOCTEH, MeToan
CTATHCTUYHOTO Ta IHTENCKTYalbHOTO aHajJi3y JaHuX, aiureOpy, OCHOBH MOOYJAOBU
HEHPOHHUX MEPEX, TEOPII0 BUITAIKOBHX IPOLECIB B 00’ €Mi OCBITHBOTO PiBHS OaKamasp.
2. Bmimu 3acTOCOBYBAaTH OTpHMaHI 3HAaHHA 3 0a30BHMX MaTEeMAaTHYHHUX JHCIUIUIH JO
PO3B’s13aHHS 3a/1a4 00POOKH MyJTbTHMEIIHHUX JaHUX.
3. Bonodimu eremenmapnumu Haguukamu POOOTH 3 anreOpaiyHUMH TMEepEeTBOPCHHSIMH,
MaTPHIIMH, 3HAXODKSHHS TTOXIHUX Ta IHTETpaiB, pO3B A3yBaHHs 3a/la4 CTATUCTHYHOTO Ta
IHTEJIEKTYaJIbHOTO aHalli3y JaHuX, NOOyJOBM HEWPOHHHX MEpeX IS pPO3Mi3HABaHHS
o0pa3iB.

Preliminary demands to master or choice of the course discipline:
1. To know mathematical analysis, discrete mathematics, probability theory, methods of
statistical and intellectual data analysis, algebra, basics of neural network construction,
theory of random processes in the volume of Bachelor's degree.
2. To be able to apply the received knowledge on basic mathematical disciplines to the
solution of multimedia data processing problems.
3. To possess elementary skills work with algebraic transformations, matrixes, finding
derivatives and integrals, solving problems of statistical and intellectual data analysis,
building neural networks for image recognition.

3. AHOTaLisi HABYAJIbHOI JMCHUIIIHH:

HaBuanbHa AMCLMIUIIHA CKIAJAEThCA 3 HACTYMHUX PO3JLIIB: CTPYKTypa MYJIbTUMEIIHHUX
¢daiinmiB naHux, MeToAu oOpoOkM aymiodaiiiB, METOIW Ta ajlroOpuTMU OOpOoOKH Bimeodaiimis,
noOynoBa mojenedt GoHy 1 Mozaeneil BHUIUICHHS MEpPeAHBOTO TMJaHy, BUIUJICHHA 1 KiachQikaiis
00’€KTiB, 110 PyXalOTbCs, .METOIU BUSBJICHHS 3QJIMIIEHUX MPEIMETIB, AITOPUTMH CIIIKYBaHHS 3a
PYXOMUMH 00’€KTaMH, METOIW BHSBICHHS 1 PO3IMI3HABAHHA OONWYYS, TPAHCIOPTHUX 3aco0iB,
HOMEPHHUX 3HAKIB.

Synopsis of the course:

The training discipline consists of the following sections: structure of multimedia data files,
audio file processing, methods and algorithms of video file processing, building background models
and foreground selection models, selection and classification of moving objects, methods of
detection of abandoned objects, tracking algorithms for moving objects, methods of detection and
recognition of faces, vehicles, license plates.

4. 3apaanHa (HaBYAJbHI 1ii):

HalyTTs 3HaHb, yMiHb Ta HAaBUYOK (KOMIIETEHTHOCTEH) Ha PiBHI HOBITHIX JIOCSTHEHb Yy Tay3i
1HTEJIEKTyaIbHOT 00OpOOKH 1 aHAi3y MYJIFTUMENIMHHUX JaHUX. 30KpeMa, pO3BUBATH:
® 3JIaTHICTh CIUIKYBAaTHCS IHO3EMHOIO MOBOIO;
® 3JIaTHICTh 3aCTOCOBYBAaTH METOM IHTEIIEKTYaIbHOTO aHAIII3Y NAaHUX JUIS PO3B’sI3aHHA 33]ad,
TMOB'SI3aHUX 3 OCOOJIMBOCTSMU OOPOOKH MYJIBTHUMETIMHUX JAHUX, OCOOIMBOCTSIMH Pi3HHX
MiJIXOJIIB 10 MOOYA0BU aITOPUTMIB OOPOOKU MYJITBTHUMEIIHHUX JaHHX;



3/IaTHICTHh BUPINITYBATH CKJIaJHI 3a/]adi IHTEIEKTYaIbHOT OOPOOKH TaHUX 3 BUKOPUCTAHHSIM
EBOJTIOIIHOTO MOJICITIOBAHHS, HEHPOMEPEKHUX TEXHOJIOTIH, 3aCTOCYBaHHS
00YHNCITIOBATIBHOTO 1HTENEKTY JUISl PO3B’SI3aHHS MPAKTUYHUX 3a7[ad B PI3HUX TaTy3sX

npodeciifHol TisTEHOCTI.

Objectives of study:
Acquisition of knowledge, skills and abilities (competencies) at the level of the latest achievements
in the field of intellectual processing and analysis of multimedia data. In particular, to develop:

ability to communicate in a foreign language;
ability to apply methods of intellectual data analysis to solve problems related to the

peculiarities of multimedia data processing, peculiarities of different approaches to
building algorithms for multimedia data processing;

the ability to solve complex problems of intellectual data processing using evolutionary

modeling, neural network technologies, the use of computational intelligence to solve
practical problems in various fields of professional activity.

5. Pe3ysapTaTn HaBYaHHA 32 qucuuiutiHoro / Results of learning:

PesyabTaT HapuanHs (PH) Biacorok y
(1-3naru; 2 — BMiTH; 3. KOMYHiKauis; ®opmu BUKJIAJAHHS Mertoan nmiACyMKOBiit
4. aBTOHOMHICTB Ta BllIlIOBl)IaJI])HlCTL) . . .
Ta HABYAHHSA OIIHIOBAHHSA OIIIHIN 3
Kon Pe3yabTaT HaBYaHHA JAHCIUILIiHH
PH1.1 |3Hat OCHOBHI IIOHATTS Jlexyis / Lecture 20%
IHTEJIEKTYaJILHOTO aHaJi3y
Know the basic concepts of intelligent Pospaxynrosa
analysis poboma (PP),
PH1.2 |3natu 6a30Bi MeTo11 0OPOOKH Jlexyis / Lecture icnum / Test,
MYJIbTUMEAIHHUX JaHUX exam
Know the basic methods of
multimedia data processing
PH2.1 |Bmirtu BupilyBaTu TecTOBI npuknaau |Jlexyisa, camocmiina | PP, icnum / 60%
3 00poOKM MyITETUMENIMHNX NaHuX  |poboma / Lecture, Test, exam
Know how to solve test examples from|/ndividual work
multimedia data processing
PH4.1 |OpranizoByBaT# CBOIO CAMOCTIHHY Camocmitina poboma llomoune 10%
poOoTy anst nocsirHeHHs pesynbraty |/ Individual work OYIHIOBAHMS,
To organize your independent work to icnum /
achieve results Current
Evaluation.
exam
PH4.2 |BinnmoBimanbHo CTaBUTHCS no|Camocmitina poboma llomoune 10%
BUKOHYBaHHX poOir, nwectu|/ Individual work OYIHI0BAHMS,
BIAITOBiZAIBHICTE 3a IX SIKICTD icnum/ Current
Be responsible for the work Evaluation,
performed, be responsible for their exam
quality

6. CniBBifHOUIEHHs1 Pe3yJbTATIB HABYAHHS IMCUUILIIHM i3 NPOrpaMHUMH pe3yJbTaTaMHu

naBuaHHs / Correspondense between learning results and program study results




Pe3yanaTn HABYAHHS U CIUILIIHI

PH1.1
PH1.2
PH2.1
PH4.1
PH4.2

IIporpamni pe3y1bTaTH HAaBYaHHS

(3 onucy ocgimuboi npozpamu,)

+
+
+
N

ITPH2. BuxopucToByBaTH MOJIEIi Ta METOAU NIPUUHSATTS PillleHb
Ha OCHOBI TeOpii HEUITKMX MHOXXMH Ta B yMOBaxX HEBH3HAuY€HOCTI i
PHU3HUKIB B MPOIIECi YIPABIIHCHKOL JiSUTBHOCTI 32 TaTy3sIMHU.

To use models and methods of decision-making based on fuzzy
set theory and in conditions of uncertainty and risk in the management
of industries.

I[TPH9. Bomoaité MeTrojaMy Ta TEXHOJIOTiISIMH Opradizarfii ta| + + | + | +
3aCTOCYBaHHS [JaHUX Yy 3aJadax OOYHCIIOBAIBHOTO IHTEJEKTY,
OyayBaTy MoOJIeNi MPUHHSATTS PillIcHh Ha OCHOBI TEOpii PO3ITi3HABAHHS
o0pa3ziB, HelpoMepek Ta HEUITKOT JIOTIKH.

To acquire knowledge about methods and technologies of]
organization and application of data in problems of computational
intelligence, to build decision-making models based on the theory of]
pattern recognition, neural networks and fuzzy logic.

[TPH10. BukopucroBysatn CTOXaCTUYHI METO/IH, + + |+
MYJIbTHATCHTHI CHUCTEMH, MAIlMHHE HAaBYaHHS Ta CaMOHABYaHHS,
TeHeTUYHi, KOOTICpATHUBHI Ta PO3MO/iJIEHI €BOJIIOLINMHI aNTOPUTMH TSI
KOMIT'IOTEpPHOT'O PO3B’SI3aHHS 3a/1ad, LI0 BUMAararoTh JIIOACBKOTO
piBHSI MUCJICHHSI.

To use intelligent agents, multi-agent systems, machine learning
and self-learning, genetic, cooperative and distributed evolutionary
algorithms to solve computer problems that require a human level of]
thinking.

7. Cxema ¢opmyBaHHs oninku / Evaluation scheme.
7.1 ®opmu ouniHBaHHA cTyaeHTIiB / Forms of evaluation:

- ceMecTpoBe oliHIOBaHH / semester evaluation:
1. PozpaxynkoBa pob6ota/ Test: PH1.1, PH1.2, PH2.1 — 40 6axiB /24 6aamn.
2. IToroune ominroBanug / Current evaluation: PH4.1, PH4.2 — 20 6axis / 12 6aJis.

- mizcymkoBe ouiHwBanHs / final evaluation:
- MakCHMaJbHa KiJIbKICTh OaliB SKi MOXYTh OyTH OTpUMaHi CTYJIGHTOM / maximum points :
40 6ais;
- pe3yJbTaTH HaBYaHHS, SKi OIIHIOWTHCS / learning outcomes that are evaluated : PHI.1,
PH1.2, PH2.1, PH4.1, PH4.2;
- (popma mpoBenenns / form of holding : mucsmMoBa podora / written work.
- BUAU 3aBjaHb / types of tasks : nBa Teopermuni nutaHHs / two theoretical tasks (60%),
3anava / problem (40%).

CTyZIeHT JOMyCKA€eThCsl JO €K3aMEHy SKIIO CeMecTpi HaOpaB He MeHIe Hik 36 OamiB Ta
OTpUMaB HE MEHIIE MiHIMaJIbHOI TOPOTOBOi KIILKOCTI 0aJIiB 3a OTOYHE OIIHIOBAaHHS Ta KOHTPOJIBbHI
pobotu / The student is admitted to semester exam if scored at least 36 points and received at least
the minimum threshold number of points for ongoing evaluation and tests.

Jlis oTpuMaHHS 3arajibHOT TO3WUTHBHOI OIIIHKH 3 JUCIUIUIIHU OIlIHKAa 3a ICIUT Mae OyTH He
MeHtre 24 6anis / For general positive assessment of the course grade for the exam must be at least
24 points..



Po3paxynkoBa po0oTa. 3aB1aHHs.

1. BuOpatu nBa-Tpu cTamioHapHi (HE pyXxoMmi) )KeCTH, IBa-TPH KECTH 3 €IIEMEHTaMH PYXY.

2. CrBoputH 0a3y JaHuX Ui HaBUYaHHA HEHpOHHOI Mepexi. s cramioHapHuX skecTiB — 50-
100 ¢oro- abo Bimeo 300paxens. s pyxomux xkectiB — 30-100 BimeodaiiniB 1OBKUHOIO 3-
5 cek. Ilpu cTBOpeHHi 6a3u TaHUX BUKOPUCTATH CTAHAAPTHUH CMapT(OH.

3. CrBoputH Bigeo¢ineM goBxuHO0 10-20 cek, B SIKOMY BUKOPUCTATH OAHH i3 HEPYXOMUX
JKECTIB 1 OJIMH 3 CJICMCHTAMH PYXY.

4. PozmizHaTu BUOpaHi )KeCTH.

5. Omwucatu 6i0mioTeku, PyHKIIii 0i0M0TEK, 0 BUKOPUCTOBYBAIUCH JUIS PO3B’I3aHHS 3a/1a4i.

Calculation work. Task.

NN R WD =
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1. Choose two or three stationary (not moving) gestures, two or three gestures with motion
elements.

2. Create a database for training the neural network. For stationary gestures - 50-100 photo or
video images. For mobile gestures - 30-100 video files with the length of 3-5 seconds. When
creating a database to use a standard smartphone.

3. Create a video film length of 10-20 seconds, which uses one of the stationary gestures and
one with elements of motion.

4. Recognize the selected gestures.

5. Describe the libraries, functions of the libraries used to solve the problem.

IIuTanug »Ha icnut

®opmaTu rpadidHuX, ayaio Ta Bifeo (aiiis.

Mertonu BigHIMaHHA (HOHY.

VMoBipHicHi Moneni (oHy i TIepeHbOro IIaHy.

MeTo 11 4acoBOi Pi3HHUIIL.

CermenTauisi 00’ €KTiB.

Buxopucranns knacudikamniiHuX METPUK.

MeTtosu, 110 3aCHOBaHi Ha aHaji3i MEPiOAMYHOCTI PyXy.
AJNTOPUTMH BUSIBIICHHSI OCOOJIMBHX TOYOK.

Moneni cniAKyBaHHS 32 TOUKAMH.

CrniakyBaHHS 32 KOHTypaMH 00’ €KTiB.

CTaTUCTUYHI METOAM IETEKTYBaHHS 3QJIMILICHAX MPEJIMETIB.
Bukopucranns Moneni GpoHy U1 BUSBICHHS 3aJIUIICHUX MTPEAMETIB.
BukopucTaHHs XapaKTepHUX O3HAK JUIsl IETEKTYBaHHS OOJINYYS.
CTaTUCTHYHI METOIU PO3Mi3HABaHHS OOIMYYSL.

CraTHCTHYHI METOIN IETEKTYBaHHS TPAHCIIOPTHHUX 3aCO0iB.
BukopucTaHHs iHBapiaHTHUX MOMEHTIB.

Bukopucranns ¢inetpis ['abopa.

ButisieHHS HOMEPHOTO 3HAKY.

CerMeHTarisi CHMBOJIIB HOMEPHOTO 3HAKY.

Po3ni3HaBaHHS CHMBOJIIB HOMEPHOTO 3HAKY.

CraTUCTHYHI METOIU KiIacu(ikaiii CHMBOJIIB HOMEPHOTO 3HAKY.
BukopucTanHs HEMPOHHUX MEpeK s Kiacupikamii CHMBOTIB.
MeTo/1 TOJIOBHUX KOMITOHEHT TS Kiacu(ikarii CUMBOJIIB HOMEPHOTO 3HAKY.
[TikcenpHI METOIM CETMEHTAIIIl BiIeOJaHNX.

Mertoau cerMeHTalii BileoJaHuX, 110 BUKOPHCTOBYIOTh PYX.

1. Formats of graphic, audio and video files.



. Methods of background subtraction.

. Probabilistic models of background and foreground.

. Methods of time difference.

. Segmentation of objects.

. Use of classification metrics.

. Methods based on motion frequency analysis.

. Algorithms of detection of special points.

. Point tracking models.

10. Surveillance of object outlines.

11. Statistical methods of detecting abandoned objects.
12. Background models for detecting abandoned objects.
13. Characteristic features for face detection.

14. Statistical methods of face recognition.

15. Statistical methods of detecting vehicles.

16. Invariant moments.

17. Gabor filters.

18. License plate extraction.

19. Segmentation of license plate characters.

20. License Plate Number Character Recognition.

21. 21. Statistical methods of classifying license plate number characters.
22. Using neural networks to classify characters.

23. The method of main components for classifying license plate number characters.
24. Pixel-based video data segmentation methods.

25. Methods of segmentation of video data using motion.

e BEN le NNV, I NS I (9}

Nel

7.2 Oprami3aitisi OniHIOBAHHS:
Tepminu npoBeneHHs1 GopM OLiHIOBAHHA:
1. KouTponbha pobota 1: 10 7 THXKHS ceMecTpy.
2. KonTponbHa pobota 2: 0 14 THxKHS cemecTpy.
3. IloTouyHe OLIHIOBAHHS: MPOTATOM CEMECTPY.

CTyz#eHT Mae MpaBo OJIUH pa3 MEPECKIACTH MOAYJIbHY KOHTPOJIBHY POOOTY 3 MOKJIUBICTIO
orpuMatu He Outbuie 80% OaiiB, mpu3HauYeHUX 3a poOoTy. TepMiH NHepecKkiIafaHHs BU3HAYAE
BUKJIAaY.

3a BICYTHOCTI CTyJCHTA 3 MOBaXHUX NpUUnH repe3nada KP 3miiicHIOEThCS BiMOBITHO 110
«[TonmoxeHHs PO OpraHi3alilo OCBITHLOTO POLIECY».

7.3 IllkaJya BignmoBigHOCTI OLIHOK

Bigminno / Excellent 90-100
Hoope / Good 75-89
3agoBinbHO / Satisfactory 60-74
He3apoBinbHo / Fail 0-59




8. CtpykTypa HaBYaJbHOI JucHMIUIiHA. TeMaTHYHM MUIaH JeKIil

Ne
JIEKIT

Hassa nekuii

KinpkicTh roaux

Jlexmii

[pakTiyni
3aHATTA

CamocriiiHa
pobota

Yacrtuna 1. [IpodJemu podotorexHiku. @opmanizMu onucy, mnpodjieMn KiHeMaTUKH i

TUHAMIKH

Part 1. Robotics problems. Description of the formalisms, problems of kinematics and

dynamics

Tema 1. Cy4acHi popmatu Bifieo Ta aynio daiis.

Camocmiiina poboma: Pozenanymu ma 0ociioumu
nioxoou 0o nobydosu mexnonozii HDTV.

Theme 1.Modern video and audio file formats
Individual work: Consider and research
approaches to the construction of HDTV
technology.

2

8

Tema 2. Mopaeuti ¢ony i BUAiJIeHHSI TepeTHBOT0
IJIaHY.

Camocmiiina poboma: Memoou onmuuHo20 NOMoKy
07151 6UOLNEHHST NEPEOHbO2O NILAHY.

Theme 2. Background and foreground selection
models.

Individual work: Methods of optical flow for
foreground selection.

Tema 3. Po3niznaBanns, kjaacuikamis ta
CJIiIKYBaHHS 32 00’ €KTaMU, 10 PYyXalOThCsl.

Camocmivina poboma: J{ocrioumu memoou, wo
3ACHOBAHI HA BUKOPUCAHHI OUHAMIYHUX THEKCIYP.

Theme 3. Recognition, classification and tracking
of moving objects.

Individual work: Research methods based on the
use of dynamic textures.

Tema 4. MeToau 1eTeKTYBaHHS 3aJUIIIEHHX
NpeaAMeTiB.

Camocmivina poboma: J{ocrioumu ocobausocmi
BUKOPUCTNAHHS MemOoOi8 bycmunaa.

Theme 4. Methods of detecting abandoned
objects.

Individual work: Explore the peculiarities of the use
of basting methods.

Tema 5. MeToau BUSIBJIEHHS Ta PO3Mi3HABAHHSA
004,

Camocmivina poboma: J{ocrioumu eniue 3miHu
OCGIMNIEHHS CYEHU HA OeMeKMY8aHHS |
PO3NI3HABAHHS 0OAUYYA..

Theme 5. Methods of face detection and
recognition.

Individual work: Analyze the effect of changing
scene lighting on face detection and recognition..




6 Tema 6. MeTonn BUsIBJIeHHSI TPAHCHOPTHHX 4 4
3aco0iB. MeToau BuIiJIeHHS i po3mizHaBaHHS
HOMEPHHX 3HAKIiB TPAHCIIOPTHHUX 3ac00iB.

Camocmivna poooma: Texcmyphi memoou
BUSABICHHSL MPAHCHOPMHUX 3ACO0I8.

Theme 6. Methods of vehicle detection. Methods of
selecting and recognising vehicle license plate
numbers .

Individual work: Texture methods for vehicle
detection.

7 Tema 7. MeToau cermeHTALIl BiZe0ONOTOKY. 2 8

Camocmivina poboma: Memoou inoexcayii
8i0eo300pasicensb 6 yughposux dioriomexax i
apxieax.

Theme 7. Video stream segmentation methods
Individual work: Methods of indexing video images
in digital libraries and archives

8 Tema 8. MeToau 06po0ku ayaioganux. 4 2

Camocmivna poboma: Memoou euoinenms
ay0io0anux 3 8i0eonomoxy.

Theme 8. Audio Data Processing Methods.
Individual work: Methods of audio data extraction
from video stream.

KonTpoasHa podora 1 2

BCbOI'O 28 90

3aranpHuit oocsr 120 rox., y Tomy 4ucii:
nexuii — 28 rox.

KOHCYJbTAIii — 2 roJ

camocriiiHa poboTa - 92 roz.
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