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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 IHTEJCKTYaJlbHOTO aHaJi3y JdaHuX, aiureOpy, OCHOBU MOOYIOBH
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 anreOpaiyHUMM TMEepPETBOPEHHSIMH,
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
¢aiiniB naHux, MeToau 00poOku rpadivnux ¢ainiB, METOIN Ta aaTOPUTMHU OOPOOKH Bimeodaiinis,
noOynoBa mojenedt GoHy 1 Mozaeneil BHUIUICHHS MEpPeAHBOTO TMJaHy, BUIUJICHHA 1 KiachQikaiis
00’€KTiB, II0 pPYXalOThCS, METOAM BHSBICHHS 3aJUIICHUX IPEIMETIB, METOIM BHABICHHA 1
pO3Mi3HaBaHHs 0OJIMYYS, TPAHCTIOPTHHUX 3aC001B, HOMEPHUX 3HAKIB.

Synopsis of the course:

The training discipline consists of the following sections: structure of multimedia data files,
graphic 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, methods of detection and recognition of faces, vehicles, license
plates.

4. 3apaanHa (HaBYAJbHI 1mii):

HalyTTs 3HaHb, yMiHb Ta HAaBUYOK (KOMIIETEHTHOCTEH) Ha PiBHI HOBITHIX JIOCSTHEHb Y Taiy3i
1HTEJIeKTyaIbHOT 00pOOKH 1 aHAi3y MYJIFTUMENIMHHUX JaHUX. 30KpeMa, pO3BUBATH:

® 3JIaTHICTh CIIKYBAaTHCS IHO3EMHOIO MOBOIO;

® 3JIaTHICTH JI0 MPOCKTYBAHHS Ta peaizallii CHCTEM IITyYHOTO iHTEJIEKTY.

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:



e ability to communicate in a foreign language;

e ability to design and implement artificial intelligence systems.

5. Pe3yJabTaTH HAaBYAHHS 32 qucuuilIiHol / Results of learning:

Pe3syabTaT HaBuanus (PH) BincoTok y
(1-3naru; 2 — BMiTH; 3. KOMYHiKauis; @®opMH BUKJIATAHHS Metoan MiICyMKOBIi
4. aBTOHOMHICTB Ta BilNoOBigaJbHiCTB) . .
Ta HABYAHHSA OIIHIOBAHHSA OIIIHIN 3
Kon Pe3yabTaT HaBYaHHA JAMCHUILTIHY
PH1.1 |3Hatu OCHOBHI OHATTS Jlexyis, rabopamopHhi 20%
THTEJICKTYJILHOTO aHaJII3y \pobomu / Lecture, JlabopamopHi
Know the basic concepts of intelligent (Laboratory work pobomu (JIP),
analysis KOHMPObHA
PH1.2 |3nartu 6a30Bi MeTOAM OOPOOKH Jlexyis, rabopamopui | poboma /
MYyJIBTUMETIHHAX JTAHUX \pobomu / Lecture, Laboratory
Know the basic methods of Laboratory work work, Test,
multimedia data processing
PH2.1 |Bmitu BupinIyBaTu T€CTOBI NpUKIAAn |Jlekyis, 1abopamopHi JIP, 60%
3 00pOOKH MyJTBTUMENIHUX TAaHUX  |poOOmu CAMOCMIUHA | KOHMPOIbHA
Know how to solve test examples from|poboma / Lecture, poboma /
multimedia data processing Laboratory work Laboratory
Individual work work, Test,
PH4.1 |OpranizoByBaT# CBOIO CAaMOCTIHHY Camocmitina poboma llomoune 10%
poOoty anst nocsirHeHHs pesynbraty |/ Individual work OYIHI0BAHMS,
To organize your independent work to KOHMPObHA
achieve results poboma /
Current
Evaluation.
Test
PH4.2 |BinmoBimanbHo CTaBUTHCS no\/labopamopmi pooomu|  Ilomoune 10%
BUKOHYBaHHX poOiT, HECTH|camocmitina poboma /| OyiHIo8aHHs,
BiJINOBITANILHICTH 32 IX SKiCTh Laboratory work icnum,
Be responsible for the work|/ndividual work KOHMPObHA
performed, be responsible for their poboma /
quality Current
Evaluation,
Test,

6. CniBBiTHOIIEHHS] pe3yJbTATIB HABYAHHS AUCHUILUIIHM i3 NMPOrpPaMHMMH pe3yJbTaTaMH
HaBuaHHs / Correspondense between learning results and program study results

Pe3yanaTn HABYAHHS JUCIUILIIHI

- ! - ™ N

i = E| 22| E

IIporpamui pe3yJibTaTH HABYAHHSA S E|E| 2| B
(3 onucy oceimuvboi npoepamu,)

IPH17.2. Boioaiti METOJaMH iHTEIEKTYaILHOTO aHAJII3y JaHUX Ta + |+ | + | + | +

IOTYYHOTO iHTeJ’IeKTy, 10 BKJIIOYAar0OTh METOAU KOMH’IOTepHOFO 30pYy.

Have data mining and artificial intelligence techniques that include
computer vision techniques.




7. Cxema dopmyBanHs oninku / Evaluation scheme.
7.1 ®opmu ouinoBaHHs cTyAeHTiB / Forms of evaluation:

- ceMecTpoBe OlliHIOBaHHA / semester evaluation:

1. Jlaboparopui pobotu / Laboratory work: PHI1.1, PH1.2, PH 2.1- 40 6axis
(points)/24 6aam (points).

2. lloroune ominroBanHs / Current evaluation: PH4.1, PH4.2 — 20 6axiB (points) / 12 6ajis
(points).

3. Konrtponsna pobota / Test: PH1.1, PH1.2, PH2.1, PH4.1, PH4.2 — 40 6axiB (points)
/24 6am (points).
- migcymkoBe oniHBaHHs (y ¢popmi 3aiiky)/final evaluation (credit)’
- 3anikoBi Oanu BH3HAYAIOTHCS SK CyMa OI[iHOK/OaiiB 3a BCiMa YCHINIHO OLIHEHUMH pe3yJIbTaTaMu
HaBYaHHS, Nepe10aYCHUMHU IAHOIO TIPOTPAMOIO.
- O1iHKY HIKYE BiJl MiHIMAIBHOTO TIOPOTOBOTO PiBHS HE JAOAAIOTHCS.
- MiHimManpHUI HOPOrOBUM PiBEHb JJIsi CyMapHOi OLIHKY 3a BCiMa KOMIIOHEHTaMH CTaHOBUThL 60%
BiJl MAKCUMAJTBHO MOYJIMBOT KiJTbKOCTi OaiB.
/
- Credit points are defined as the sum of grades / points for all successfully assessed learning
outcomes provided by this program.
- Scores below the minimum threshold are not added.
- The minimum threshold for the total assessment of all components is 60% of the maximum
possible number of points.

JlabopatopHi podoTtu.

Peauizarist anropuTMiB BUIUIEHHS 00’ €KTIB.

Peanizaris anropuTmiB po3mizHaBaHHS HOMEpa aBTOMOOLTIB.

Peanizarist anropuTmiB po3mizHaBaHHS OOTMYIYSL.

Peanizarist anropuTmiB po3mizHaBaHHS JKECTiB.

Peanizaris anropuTmiB moOyI0BH JIaTaceTiB JIIsl HABYAHHS HEUPOHHUX MEPEK.

Nk W=

Laboratory work.
1. Implementation of object selection algorithms.
2. Implementation of car number recognition algorithms.
3. Implementation of face recognition algorithms.
4. Implementation of gesture recognition algorithms.
5. Implementation of algorithms for building datasets for learning neural networks.

IluTaHHS HA KOHTPOJIBHY POOOTY

dopmaru rpadivHuX, ayaio Ta Bijeo daimis.

Metoau BigHiMaHHS (QOHY.

MMoBipHicHi Mozeni (oHy i epeHbOro Mmiany.

MeToau 4acoBOi Pi3HMUIIL.

CermenTauisi 00’ €KTiB.

Buxopucranns knacudikamniiHuX METPUK.

AJNTOPUTMH BUSIBIICHHSI OCOOJIMBHX TOYOK.

Mogerni criiKyBaHHS 32 TOUYKAMHU.

CrinkyBaHHS 32 KOHTypamMH 00’ €KTIB.

CraTHCTHYHI METOIU JIETEKTYBaHHS 3IMIICHAX MTPEIMETIB.
Bukopucranns mozaeni GpoHy 115t BUSBICHHS 3QJIUIICHUX MPEIMETIB.

SE0NN R WD =
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
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BukopucTanHs XapaKTepHUX O3HAK JUIS AETEKTYBaHHS OOIUIUS.
CraTHCTHYHI METOIU PO3Ii3HABAHHS OOTHMIYSL.

CTaTUCTUYHI METOAM IETEKTYBaHHS TPAHCIOPTHHX 3aCO0iB.
BuxopucranHs iHBapiaHTHUX MOMEHTIB.

Buxopucranns ¢insTpis ['abopa.

BupineHHst HOMEPHOTO 3HaKy.

CermeHTallisi CUMBOJIIB HOMEPHOTO 3HAKYy.

Po3nizHaBaHHS CUMBOJIIB HOMEPHOTO 3HAKY.

CratucTruHi MeTO I Kiacu(ikaiii CHMBOJIIB HOMEPHOTO 3HAKY.
BuxopucranHs HeHpOHHUX Mepex s Kinacudikallii CHMBOIIB.
MeTo/] rOTOBHUX KOMITOHEHT JUTA Ki1ach]ikalii CHMBOJIIB HOMEPHOTO 3HAKY.
ITikcenbHI METOIM CErMEHTallli BiIe0JaHuX.

Questions for Test

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.

Algorithms of detection of special points.

Point tracking models.

Surveillance of object outlines.

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

Statistical methods of face recognition.

Statistical methods of detecting vehicles.

Invariant moments.

Gabor filters.

License plate extraction.

Segmentation of license plate characters.

License Plate Number Character Recognition.
Statistical methods of classifying license plate number characters.
Using neural networks to classify characters.

The method of main components for classifying license plate number characters.

Pixel-based video data segmentation methods.

7.2 Oprami3aitisi OniHIOBaAHHS:

Tepminu npoBeneHHs1 GopM OLiHIOBAHHA:
1. KontponbsHa poboTta 1: 1o 14 THxHS cemecTpy.
2. JlabopaTopHi poOOTH: IPOTATOM CEMECTPY
3. [loTouyHe OLiHIOBAHHS: TIPOTATOM CEMECTPY.

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

BUKJIaga4.

3a BiJICYTHOCTI CTyIEHTa 3 MOBXKHUX MpuuuH nepesnada KP 3aiiicHIOETHCS BIMOBIIHO 110

«[TonmoxeHHs: PO OpraHi3alilo OCBITHHOTO POLIECY».



/

Terms of evaluation forms:
1. Laboratory work: during the semester.
2. Current evaluation: during the semester.
3. Test: up to 14 weeks of the semester.

The student has the right to one retake of each test with the possibility of obtaining a maximum of
80% of the points initially determined for this test. The term of reassembly is determined by the
teacher.

In case of absence of a student for valid reasons working off and transfer of tests are carried out
according to "Regulations on the order of an estimation of knowledge of students at the credit-
modular system of the organization of educational process" from October 1, 2010.

7.3 llIkana BiAnoBigHOCTI O1[iHOK
3apaxoBano / Credited 60-100
He 3apaxoBano / Not credited 0-59




8. CtpykTypa HaBYaJbHOI JucHMIUIiHA. TeMaTHYHM MUIaH JeKIil

Ne
JIEKIT

Hassa nekuii

KinpkicTh roaux

Jlexmii

JlaGopatopHi
3aHATTA

CamocriiiHa
pobota

Tema 1. CyuacHi popmatu Bifieo Ta aynio daiis.

Camocmivina poboma: Pozensnymu 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. Mopeuti ¢poHy i BUAiTIeHHSI epeIHBOT0O
IJIaHYy.

Camocmiiina poboma: Memoou onmuuHo20 NOMOKy
07151 GUOLNEHHS NEPEOHbO2O NIAHY.

Theme 2. Background and foreground selection
models.

Individual work: Methods of optical flow for
foreground selection.

14

Tema 3. MeToau 1eTeKTYBaHHS 3aJTHIIIEHUX
npeaMeTiB.

Camocmiiina poboma: J{ocrioumu ocobausocmi
BUKOPUCMANHS MemoO0ie OycmuHea.

Theme 3. Methods of detecting abandoned
objects.

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

14

Tema 4. MeToau BUSIBJIEHHS T PO3Mi3HABAHHS
00T YsI.

Camocmivina poboma: J{ocrioumu enius 3minu
OC8IMIeHHSA CYeHU HA OemeKmy8aHHs |
PO3NI3HABAHHI 0OIUYYSL..

Theme 4. Methods of face detection and
recognition.

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

Tema 5. Meroau BUSIBJICHHSI TPAHCIIOPTHUX
3aco0iB. MeToau BUAIVIEHHS i po3MiZHaBaHHS
HOMEPHHX 3HAKIiB TPAHCTIOPTHHUX 3ac00iB.

Camocmiiina poboma: Texcmyphi memoou
BUABNEHHS MPAHCHOPMHUX 3ACODI8.

Theme 5. Methods of vehicle detection. Methods of
selecting and recognising vehicle license plate
numbers .

Individual work: Texture methods for vehicle
detection.

12

Tema 6. MeToau Ta aJropuTMH KOMII’I0OTEPHOIO

16




30py.

Camocmivna poboma: Memoou éudinenms
epagiunux 06’ekmis 3 6i0eo NOMOKY.

Theme 6. Methods and algorithms of computer
vision.

Individual work: Methods of extracting graphic
objects from a video stream..

7 Tema 7. MeToau cerMeHTAaIlii BiZeonoToKy. 2 10

Camocmivina poboma: Memoou inoexcayii
8i0e0300pasicensb 6 yugposux dioriomexax i
apxieax.

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

KoutposanHa po6oTa 2

BCbOI'O 14 12 92

3araabnmii oocar 120 200un, B Tomy uncini / Total duration 720 hours, namely:
Jlexmiii / Lectures — 14 2cooun / hours,

JlaGoparopHni / Laboratory — 12 roxus / hours,

Koncynpraii / Consultations - 2 coounu / hours.

Camocriitaa po6ota / Individual work — 92 coounu / hours.
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