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BCTYII

1. Mera aucuunjinn «Kommorepuuit 3ip / Image Analysis Computer Vision» - o3HalOMJIEHHS
CTY/ICHTIB 3 OCHOBaMH KOMII IOTEPHOTO 30DY, SIK OJHIET 13 OCHOBHHMX Tajly3ed IITYYHOTO 1HTEJIEKTY,
Ta Cy4YaCHUMHM METOJAaMM pO3BS3aHHA 33/1a4 KOMIT'IOTEPHOTO 30py i 0OpoOKM 300pa’keHHB,
BKJIIOYAIOUM OJICpKAHHS CEMaHTHYHOI 1 MerTpuuHoi iHdopmarii i3 300paxkens. llinrorysatu
CTylleHTa 10 e(EeKTHMBHOTO BUKOPHCTaHHS CYYaCHHX METOMIB TaKHX, SK METOAM MAIIMHHOTO
HaBYaHHS JUISI CTBOPEHHS CHCTEM LITYYHOTO IHTEJIEKTY y HOJANbIIi mpodeciiHiil MisIbHOCTI;
JONOMOITH HaOyTH HABHYOK TMPAKTUYHOI pOOOTH i3 CydyaCHUMH HPOTPaMHHMMH 3aCO0aMH IS
100y/JOBH IHTENEKTyaTbHUX MOJEIICH.

/

Discipline aim. The aim of the discipline is to acquaint students with the basics of computer vision
as one of the main branches of artificial intelligence, and modern methods for solving problems of
computer vision and image processing, including obtaining semantic and metric information from
images. To prepare the student for the effective use of modern methods such as machine learning
methods to create artificial intelligence systems in further professional activities; help to acquire
skills of practical work with modern software for building intelligent models.

2. [lonepenHi BUMOIM 10 ONaHyBaHHs 200 BUOOPY HABYAJIbLHOI AN CUMILIIHU:

1. 3namu: 6a30Bi QUCIUILTIHK - «AKTyanbHi mpodaemu «Dita Mining»», «lITyunuii iHTENEKT:
TIPUHIIAITA TA METOIH.

Bmimu: i
2.B 03pO0JIATH, aHAJII3yBaTH Ta 3aCTOCOBYBATH aJITOPUTMHM Ta IIPOrpaMHe 3a0e31eYeHHs IS
PO3B’sI3aHHS 3aBJIaHb Ta MPUKIIAJIHHUX 3371249, BAKOPUCTOBYIOUN CydacHI METOIH PO3POOKHU IIporpam.

Preliminary demands to master or choice of the course discipline:
1. To know: the basic disciplines - "Data Mining Actual Problems"”, "The Principles and Methods of
Artificial Intelligence".

2. To be able to: develop, analyze and apply algorithms and software to solve problems and applied
tasks using modern software development methods.

3. AHOTalifA HABYAJIBHOI AUCHMILIIHHU!

Haguanpha aucuumiina «KommoTtepHuii 3ip/Image Analysis Computer Vision» € ckiagoBo0
OCBITHbO-HAyKOBOI IpOrpamMH MIArOTOBKM (axiBLIB 3a OCBITHbO-KBaNi(IKAI[ITHUM pIBHEM
«Marictpy» raiysi 3HaHb 12 «IHpopmaniitHi TexHosorii» cneniaabHOcTi 122 «KoMn'toTepHi HayKn»,
ocBiTHBOI Tiporpamu «llITyunuii iHTENeKT». BOoHA € 6a30BOIO JUCIUIUIIHOK OCBITHII Mporpam, siKi
CHeLiaNi3yloThCsl y Tany3i 1HQOpPMaLIiHUX Ta KOMII'IOTEPHUX TEXHOJIOTIH, a TaKOX ePEeKTUBHHUNA
IHCTPYMEHT pO3B’sI3yBaHHS HAYKOBUX Ta IHKEHEPHHUX 3ajau.

Synopsis of the course:

The discipline "Computer Vision / Image Analysis Computer Vision" is a component of the
educational-professional training program at the educational-qualification level "Master™ in the field
of knowledge 12 "Information Technology" specialty 122 "Computer Science", educational program
"Artificial Intelligence”. It is a basic discipline of universities specializing in information and
computer technology, as well as an effective tool for solving scientific and engineering problems.

4. 3apaaHHsA (HaBYaJbHI WiJi): OBOJOJITH KOMII IOTEPHUM 30pOM SIK OJHHMM 13 Cy4acHHX
NPOBIIHUX HAYKOBHX HANpPSMKIB INTYYHOT'O IHTENEKTY, a TaKOoX OBOJIOJMITH TEXHOJIOTIE0
PO3B’sI3aHHSA IIMPOKOIo KJIacy 3a7ay HayKu Ta TEXHIKU (30Kpema, 3a7au po3Mi3HaBaHHS 300paKeHb,
MOIIYKY PIlIeHb, KOMIT IOTEPHOTO 30pY, 1HTENEKTYalbHOTO YIPABIIHHSA) 32 JIOTIOMOIOI0 METO/IB,
IIJIXO/TIB Ta aJITOPUTMIB KOMIT FOTEPHOTO 30DY.
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HalGyrTss 3HaHp, yMiHb Ta HaBMYOK (KOMIETEHTHOCTEH) Ha piBHI HOBITHIX JOCATHEHb Y
KOMIT IOTEpHUX HayKax. 30KpeMa, pO3BUBATH

3/IaTHICTh CIUIKYBAaTUCS 1HO3EMHOIO MOBOIO;

3MaTHICTh PO3POONIATH  Ta
po3Mi3HaBaHHS  00'€KTiB
HelpoMepexi.

Objectives of study:

Ha

3aCTOCOBYBAaTH 1HAYKTHBHI

300pakKCHHSIX,

MYJIbTHAreHTHI

METOIHU
Ta

CHUHTE3y MOJIEIICH,
HEYITKI

CHCTEMH,

Objectives (learning objectives): to master computer vision as one of the modern leading
scientific directions of artificial intelligence, and also to master technology of the decision of a wide
class of problems of science and technology (in particular, problems of image recognition, search of
decisions, computer sight, intellectual management) by means of methods, approaches and
algorithms of computer vision.

Obijectives (learning objectives): acquiring knowledge, skills and competences at the level of
the latest achievements in computer science. In particular, to develop:

¢ ability to communicate in a foreign language;

e ability to develop and apply inductive methods of synthesis of models, object
recognition in images, multi-agent and fuzzy systems, neural networks in the process of
their implementation on modern highperformance systems.

5. Pe3ysibTaTH HaBYaHHs 3a qucnuiLtinor/ Results of learning:

Pe3syantar Hapuanus (PH) Dopmu Metoan
(1. 3HaTu; 2. BMiTH; 3. KOMYHikanis; 4. (Ta/a6o OLIHIOBAHHS TA Bincorok y
ABTOHOMHICTH Ta BiANOBIAAIbHICTD) MeTOaH i IOPOroOBHii niacyMKoOBiit
TEXHOJIOTii) KpuTepii olinmi 3
Kox PesyabTar naguanns BHKJIAJAHHA i OIIiHlOB.aHHH (.3a JTUCIHILTIHA
HABYAHHS He00XiTHOCTI)
3HAaTH MOCTaHOBKY OCHOBHHUX Konmponvna
3aa4 00poOKHM 300paskeHs / Jexyis | poboma 1,
PH 1.1 .
To know the formulation of the Lecture axkmueHa poboma
main tasks of image processing Ha JeKyil, YCHi
3HaTh OCHOBHI IIJIXOIH O Jexyis | 810n06i0I, 35%
PO3B’s3aHHS 3a1a4 Lecture icnuml/
KOMIT FOTEpHOT0 30py / Test 1, Active work
PH 1.2 .
To know the basic approaches to on lectures, oral
solving computer vision answers,
problems Exam
3HaTH OCHOBHI HOHATTA Ta Jlexyis | Konmponvna
PH 13 METO/TM MalIMHHOIO HaBuyanus\ | Lecture poboma 2, 3,
To know the basic concepts and akmusna poboma
methods of machine learning Ha JeKyii, ycHi
3HaTH OCHOBHI ITOHSTTS Ta Jexyis | 810n06i0I, 35%
MPUHLUIN POOOTH ITYIHUX Lecture icnuml
PL 1.4 HEHPOHHHX MEPEK / Test 2,3, Active
’ To know the basic concepts and work on lectures,
principles of artificial neural oral answers,
networks Exam
Bwmitu npoBoauTy aHami3 3afadi | Jlabopamopha 3axucm
PH2.1 00poOKHM Ta po3Ii3HABaHHS p060ma,. ) nabopamopHoi 10%
300pakeHb ISl BUOOPY camocmiuna pobomu,
HaWKpamoro MeToay ii pobomal KOHMPOIbHA
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po3B’si3anHs/

Laboratory

poboma 1] Test1,

Be able to analyze the problem of | work, individual| Laboratory work
image processing and recognition | work defense
to choose the best method for
solving it
Bwmitu dhopmymoBatn Jlabopamopna
npodeciiini poboma,
3aBJaHHs Ha MOBI MAaIlIMHHOI'O camocmiina 3axucm
HaBYaHHS 1 OCHOBI pobomal aabopamopuoi
(hopMyroBaHb 0a30BHX 33124 Laboratory pobomu,
PH2.2 komm'toreproro 3opy/ Be able to | work, individual KOHMPOJIbHA 10%
formulate professional work poboma 2, 31
tasks in the language of machine Laboratory work
learning and on the basis of defense, Test 2, 3
formulations of basic problems of
computer vision
Bwmitn 3actocoByBaTH MeTOIH Jlabopamopna 3axucm
KOMIT FOTEpHOTO 30Dy s poboma, nabopamopnoi
PO3B’sA3aHHS NIPUKIAIHUX 3amad/ | camocmitina pobomu,
PL 23 Be able to apply computer vision | po6omal KOHMPOIbHA 10%
’ methods to solve applied Laboratory poboma 2, 3, icnum

problems

work, individual
work

/ Laboratory work
defense, Test 2, 3,
Exam

6. CniBBifHOLICHHS pe3yJbTATIiB HABYAHHS IMCUHUILUIIHM i3 NPOrpaMHMMM pe3yJIbTaTaAMHU

HaBYaHHS (He00OB’SI3KOBO JIJIi BHUOIPKOBMX JIMCIUILIIH,
cneniamizanii) / Correspondense between learning results and

AKi

He BXOAATH [0 OJIOKIB
rogram study results

PH

PH

PH | PH | PH

JILTATH HABYAHHSA TUCHUILTIHHA
IIporpamMHi pe3yibTaT HABYaAHHA

11

12 113 |14 |21

PH
2.2

PH
2.3

(3 onucy oc8imnvoi npoepamu)

IIPHY. Bomoxith MeTogaMM Ta  TEXHOJOTISIMH
oprT: aHi3aui'1' Ta 34CTOCYBAHHA JaHUX y 3agadyax
OOYMCIIIOBAJIBHOTO  IHTENEKTy, OyayBaTH  MoOJeml
OPUNHHATTA pIlIeHb Ha OCHOBI Teopii po3Mi3HaBaHHS
00pa3iB, HeHpoOMepexk Ta HEUiTKOT JIOTiKuU./

PLO9 To master the methods and technologies for
organizing and applying data in the problems of
computational intelligence, build decision-making models
based on the theory of pattern recognition, neural
networks and fuzzy logic..

7. Cxema popmyBanns ouinku/ Evaluation scheme.

7.1. ®opmu ouinoBanHs cryaentiB/ Forms of evaluation:

- ceMecTpoBe oniHoBanHs/ semester evaluation:

1. Axmusna poboma na nexyii, ycui éionosioil Active work on lectures, oral answers

PH1.2, PH1.3, PH1.4 — 10 6aniB/6 6aJis,;

2. Jlabopamopna poboma | Laboratory work: PH2.1, PH2.2, PH2.3 — 15 6axiB/9 6auis;
3. Koumponvua poboma 1/ Test 1: PH1.1, PH1.2, PH2.1 — 15 6axiB/9 6aJis;
4. Konmponvna poooma 2 | Test 2: PH1.3, PH2.2 — 10 6a1iB/6 6aiB;
5. Konmponvua po6oma 3 | Test 3: PH1.4, PH2.3 — 10 6aaiB/6 6axis;

- mincymkoBe oniHBanHusi: icniut / Final evaluation: exam.
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- MakCUMaJbHa KiJIBKICTh OaliB sIKi MOXYTh OyTH oTpuMaHi ctyaeHToM/ maximum points: 40
0aJiB;

- pe3ysbTaTH HaBYaHHS ki OyayTh omiHoBatuck/ learning outcomes that are evaluated: PH1.1,
PH1.2, PH1.3, PH1.4, PH2.3;

- hopma mposeneuns / form of holding : mucemoBa po6ora / written work .

- Buau 3aBaanb / types of tasks: nsa teopernuni nuranus / two theoretical tasks (60%), 3amaua /
problem (40%).

CTyneHT AonmyCKaeThCs O ICIHUTY SIKIIO ceMecTpi HaOpaB HE MeHIIe HiX 36 OajiB Ta oTprMaB
HE MEHIIIE MiHIMaJIbHOI MMOPOTOBOi KiJIbKOCTI OaJTiB 3a MOTOYHE OI[iIHIOBAaHHS Ta KOHTPOJIbHI pOOOTH

/

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..

JlJis oTpUMaHHS 3arajbHOi MO3UTHUBHOI OIIIHKK 3 JUCHUIUTIHK OIlIHKA 3a iCOUT Mae OyTh He
MeH1ie 24 6aiB.

/

For general positive assessment of the course grade for the exam must be at least 24 points..

7.2 Opramnizauis ouinroBanns / Organization of evaluation:
Tepminu npoBenenns ¢popm ouinroBanus / The period of evaluation forms:

1. Akmusna poboma na nexyii, ycui 6ionoeioi/ Active work on lectures, oral answers: mporsirom
cemectpy / during the semester;

2. Jlabopamopna poboma | Laboratory work: PH2.1, PH2.2, PH2.3 — no 13 Tuxus cemectpy /
up to 13 weeks of the semester;

3. Koumpoavna poboma 1 | Test 1: PH1.1, PH1.2, PH2.1 — no 6 TuxHs cemectpy / up to 6
weeks of the semester;

4. Koumponvna po6oma 2 | Test 2: PH1.3, PH2.2 — no 10 Tuzkusi cemectpy/ up to 10 weeks of
the semester;

5. Konmponvna poboma 3 | Test 3: PH1.4, PH2.3 — no 14 Tuxkus cemectpy/ up to 13 weeks of
the semester;

CTy,[[eHT Mae€ MpaBO OAWH pa3 MEPECKIIACTU KOHTPOJIbHY pO6OTy 3 MOKJIUBICTIO OTpUMATH HE
oinbire 80% 6aniB, mpu3HaUYeHUX 32 poOoTy. TepMiH NepeckiaaHHsl BU3HAYA€ BUKIIAgaq.

3a BIJICYTHOCTI CTyJIeHTa 3 MOBaKHUX NpU4MH mepe3faya KP 3ailicHIOETbCS BINOBITHO 10
«[lonoxeHHs Mpo opraHizaililo OCBITHHOTO MPOLIECY.

/

The student has the right to retake the test once with the possibility of obtaining no more
than 80% of the points assigned to the job. The term of rearrangement is determined by the teacher.

In the absence of a student for good reasons, the test is retaken in accordance with the
"Regulations on the organization of the educational process."

7.3 Hlkauaa BigmoBigHocTi oiHOK

Bigminno / Excellent 90-100
Hoope / Good 75-89
3anoBisbHo / Satisfactory 60-74
He3agosinbno / Fail 0-59
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8. CTpykTypa HaBYAJIbHOI AUCHHUIIIHH
TeMaTHyHUil NMUIAH JieKUii i JadopaTOpHUX 3aHATH

/
Structure of the course

Thematic plan of lectures and laboratory classes

No Kinexicte rogua
ETIK Haspa nexuii .. | Jlabopato C?E/I oct
Jlexmii . 1iiHa
pHI
pobota
Yacruna |. O0podka 300pa:keHb
Module 1. “Image processing”
1 Tema 1. Beryn g0 xomm’roteproro 3opy/ Introduction to 8
computer vision.
Camocmitina poboma:
[TpoBecTu aHami3 mporpamu i 3MiCTy Kypcy Ta
PEKOMEHI0OBAHO1 JIiTepaTypH. 5
/
Theme 1. Introduction to computer vision.
Individual work:
To analyze the program and course content, as well as
recommended literature.
2 Tema 2. Iludpose 300paxenHs. [IpuHounm pobdoTn 10
g pooi kamepu. Moaeni konsopis (RGB, YUV, HSV)
Camocmitina poboma:
Omnwucaru mpuKiIaIu 300paXkeHb MOJIEIISIMU 32 IOTIOMOT OO
RGB Tta HSV. [lopiBHsaTH MOaemi.
/ 2
Theme 2. Digital image. The principle of the digital
camera. Color models(RGB, YUV, HSV).
Individual work:
To describe examples of image models using RGB and
HSV. Compare models.
3 Tema 3. Jliniiini, HemiHiMHI ¢iabTpu. 3ropTka Ta 2 10
binbTparis.
Camocmitina poboma:
Jlnst npukiaaiB 300paxeHs 3acrocyBatu box filter,
MeaianHui pineTp, pineTp [Nayca.
/ 2
Theme 3. Linear and nonlinear filters. Canny's algorithm.
Smoothing.
Individual work:
To apply box filter, median filter, Gaussian filter to
examples of images.
4 Tema 4. Meroau OiHapu3zanii 300pakeHHs. 3B’s3aHi 2 10
KOMITOHCHTH
Camocmitina poboma:
3acTrocyBaTH alroOpuT™M CTUCHEHHS i3 BTpaTtamu JPEG mis 2

00paHOro MPUKIIAAY 300paXKEHHS.

/

Theme 4. Methods of binaryizing the image. Connected
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components.
Individual work:
To apply the Cany method to define image contours.

Tema 5. ®opmaru 306paxens: JPEG, PNG, GIF 10
Camocmitina poboma:
3acrocyBaru meton Canny s BUBHaYCHHS KOHTYPIB Ha
300pakeHHI.
/ 2
Theme 5. Image formats: JPEG, PNG, GIF
Individual work:
To apply a JPEG lossy compression algorithm to the
selected image example.
Konmponvna poboma 1/ Test 1 2
Yacruna |l. Po3nizHaBanHsi 306paxeHn/
Module I1. Image Recognition
Tema 6. Kiacuodikamis 300pakeHb, OCHOBHI eTamnu
OTpUMaHHS eBpUCTUYHUX O3HaK. IleperBopenHs Xada.
LBP.
Camocmitina poboma:
3acrocyBaru niepeTBopeHHs Xada st 00paHuX 00’ €KTIB.
/ 2 10
Theme 6. Classification of images, basic stages of
obtaining heuristic features. Haf's transformation. LBP
Haar Cascade.
Individual work:
To apply Huff transforms to selected objects.
Tema 7. O3naku 300paxkenns: HOG, SURF, LSK, SWT.
Mertonu knacudikamii
Camocmitina poboma:
OmnpamroBaTi MeToAM Kiacudikalii Ha TpUKIIagax
300paKeHb.
/ 2 12
Theme 7. Image Attributes: HOG, SURF, LSK, SWT.
Methods of classification.
Individual work:
To develop methods of classification on the examples of
images.
Tema 8. HeilipomepexxeBi Meroau  Kiacugikarii.
[Toniepennst 06pobka 300paxkeHHs. MeTpuku
Camocmitina poboma:
OnmnparrroBaTi HelipoMepekeBi MeToIu Kiacudikanii Ha
MpUKIaax 300pakeHb.
/ 2
Theme 8. Neural network classification methods. Pre
image processing. Metrics
Individual work:
To develop neural network classification methods on the
examples of images.
Tema 9. Busasnenus 00’ckra. CeMaHTHYHA CErMEHTALIIs
Camocmitina poboma: 2 12

OmnpairoBaTH aNTOPUTMH JETEKIllT Ta CerMeHTaIlii
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00’€eKTa Ha 300pakeHH.

/
Theme 9. Object Detection. Semantic segmentation.
Individual work:

To develop algorithms for detecting and segmenting an
object in an image.

Konumponvna poboma 2/ Test 2

Yactuua II1. AnaJi3 Bigeo/
Module I11. Video analysis

10

Tema 10. OcHoBHI 3aBiaHHS aHami3y Bineo. ONTHYHUIMA
noTik. Buznauenus ¢ony

Camocmitina poboma:

OHpaHI-OBaTI/I MMOHATTS «ONTUYHUMH ITOTIK» Ta MeToaAu
HOr0 OIHCY.

/
Theme 10.The main tasks of video analysis. Optical flow.
Background Definition.

Individual work:

To develop the concept of "optical flow" and methods of
its description.

12

11

Tema 11. Tpekinr. Po3nizHaBaHHs 1Mofii Ha BiJEO
Camocmitina poboma:

OmnpairoBaTH aNrOPUTMH PO3Mi3HABaHHA 00’ €KTIB Ha
BiJICO

/
Theme 11.Trekking. Recognize video events.
Individual work:

To develop algorithms for object recognition in video

12

Konmponvna po6oma 3/ Test 3

BCBOI'O

28

14

106

Saranpaui 00csT 150 200un, B TOMY 9UCHTi:
Jlexuiit — 28 2o0umn.

JIaboparopHi po6otu -14 rogun, Camoctiitaa po6ora — 106 200un.
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