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1. AHoTanus

Kpr”bT IpeaocTaBsd BB3MOXHOCTTa Ja CC pa36epe KaKBO IIpCACTaBIsIBAa KOMITIOTBPHOTO 3PCHUC,

KaKTO U HCTOBAaTa MHUCHS J1a Kapa KOMITIOTPUTE [a BUKIAAT U THJIKYBAT CBCTA KATO XOpara. Kpr’bT

O6XBaH_Ia KJIHO4Y0BH CJIICMCHTH, Ha KOHUTO CC 6a31z1pa KOMITIOTBPHOTO 3PCHHUC. TeMute BKIIFOUBAT

3alio3HaBaHE€ C OCHOBHHUTC IIOHATHUSA B O6J'IaCTTa, C(I)epI/ITC Ha IMPUIIOKCHUC, IIPUIITUKUTEC C HPUHIOUIIUTC

Ha pa60Ta Ha YO0BCHIKOTO 3PCHUC, KAKTO U OTIIMKUTC C IIPOUCCUTC Ha o6pa60TKa Ha I/I306pa)KCHI/ISI.

PasriexagaT ce OCHOBHHUTE AITOPUTMHU 34 TIOJYUYaBAHC HA KAa4YCCTBCHU I/I306pa)KeHI/I$I, KaKTO H

0a30BUTE OmNEpaIiy 1Mo OTKPHBAHE Ha Pa3jIMYHU BHIIOBE 00JACTH HA MHTEPEC W pa3llo3HaBaHE Ha
oOexTH (0e3 mpuaraHe Ha MalllMHHO CaMOOOYYEHHE).
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. HeoOxoaummu npeaBapuTeTHU 3HAHUS

[IpenmocraBky 3a HaBIM3aHE B 00JacTTa ca 0a30BH 3HAHUS 10 BEPOSATHOCTH, CTATUCTHKA, TUHEHHA

anreOpa, Teopust Ha curHanute. [lo3HaBaneTo Ha e3uny 3a nmporpamupane karo Python u MATLAB

ca OT I10J13a.
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. KOMHeTeHTHOCTI/I, leI/IIlOﬁl/ITI/I B pe3yJjiTaTt Ha 06yquneT0

VcnemHoTo 3aBbpUIBAHC HA KypcCa 1€ ITO3BOJIM Ha O6y‘laeMI/ITeZ

Ia pa3depar KakBO MPEACTaBIsIBA KOMITIIOTBPHOTO 3pEHHUE M HETOBUTE LICIIH;
7la ce 3aI03HAsAT C HAKOHM OT KJIFOYOBUTE 00JIACTH Ha MPHUIIOKEHHE HAa KOMITIOTBPHOTO 3pEHHE;

Jla yCBOSIT Mpolieca Ha 00paboTKa Ha U300pakeHUsl, OTKPUBaHE Ha 00J1aCTH HAa UHTEPEC U
pasno3HaBaHe Ha 0OCKTH;,

Aa npujiaraT MaTeMaTU4CCK TEXHUKHU 3a U3IIBJIHCHUEC Ha 3aJ1a4d 3a KOMITFOTBPHO 3pCHUC.

4. TeMaTU4HO ChAbpP:KAHHE
Opoi Opoii
TemMa 4acoBe 4acoBe
JICKIMH | YIIPAKHEHUS

1 KomnroTspHO 3peHne — neuHUIMs, OCHOBHU TEPMHUHH U MTOHSATHS, 1
UCTOpHYECKA CIIPaBKa, chepr Ha MPHIIOKEHHE.
YoBemko 3peHne, MPUHLIUIHN, aHAIOTHU ¢ KOMIIOTBPHOTO 3pPEHHUE.

2 | Paznuku mexnay mporecuTe Ha o0paboTka Ha W300pakeHUs U 1
KOMITIOTBPHOTO 3pEHUE.

3 XapoyepHH OCHOBH Ha KOMITIOTBPHOTO 3pe€HHE — OOCKTHBH, ) )
CEH30PH: XapaKTEPUCTHKH, BUIAOBE, IPHIIOKEHHS.
IIBeTOoBH MOAENM W MPOCTPAHCTBA — BHUJOBE, MNPUHLUIN Ha

4 | mocTposiBaHe,  NPUJIOXKEHHE B  KOMIIOTBPHOTO  3PEHHE, 2 2
npeoOpaszyBaHe OT €IHO B JIPYTO.

5 BXxoaHO-M3X0HN Oomnepanuy B KOMIIOTBPHOTO 3pE€HHE — OCHOBHU 5 5
TUIIOBE, 0a30BU BXO/IHO-U3XOJHH ITpeoOpa3yBaHusl.
Metoa Ha MHOTOKpPATHOTO eKcrioHupane (multi capture) — ChITHOCT

g | ¥ TPHIONKEHHA 3a IOIydaBaHe Ha u300pakeHne C pa3lupeH 5 5
nBetoBu nauana3oH (high dynamic range, multifocus stacking,
denoising).




AMIUTUTYAHO-YECTOTHO  TIpeoOpa3yBaHe Ha  HM300paKeHUSI.
[IpeobpazyBanne Ha  Dypme. VeiBaer  Tpanchopmarus.

7 | IlpunoxkeHus: B KOMIIOTBPHOTO 3peHue (00e31yMsBaHe, OTIeUaThK, 2 2
doxycupane/pa3doxycupane, OTCTpaHsBaHE Ha Moape,
nTuxorpadus).

8 ba3zoBu onepauuu BbpXy M300paK€HHATa — ONEPALUU C MUKCENH, 5 5
otkpuBaHe Ha ppOoBe (Edge detection) u o6mactu Ha untepec (ROI).

9 Cnoxxau 00paboTKH Ha H300pakeHusATa — Tpanchopmanuu Ha Xad. 5 5
OTKprBaHe HA JIMHUU, OKPBKHOCTH, EJIUIICH.

10 Xomomopdpuu  mpeobpasysanmst — SIFT, SURF, ORB. 5 4
XapaKTepUCTUKHU, aITOPUTMH Ha MU3BIMYAHE, HHICKCHpPAHE.

11 AnroputMu 3a pasno3HaBaHe Ha JiLa U npeaMmeTH (0e3 MalluHHO 5 5
caMOOOy4YeHHE).

5. Koncnekr

1. KommroTspHO 3peHne — 1e(huHUIMSL, OCHOBHU TEPMHUHH U ITOHATHUS, HICTOPUYECKa CIIpaBKa, chepu
Ha MPUIIOKEHHE.

2. YoBelKko 3peHue, NpUHINIIY, aHAJIOTUU ¢ KOMITIOTBPHOTO 3peHHe. Pa3nuku Mexay mnpouecure
Ha 00paboTKa Ha U300paKEHMsI U KOMITIOTBPHOTO 3pEHUE.

3. XapayepHHM OCHOBH Ha KOMIIOTBPHOTO 3pEHHE — 0OEKTUBH, CEH30PU: XapaKTEepUCTUKH, BUIIOBE,
HIPUIIOKEHHUS.

4. 1lBeroBH MOAENM M TPOCTPAHCTBA — BHJIOBE, NPHUHIMIIK Ha TOCTPOSIBAHE, NMPUIIOKECHHUE B
KOMITIOTBPHOTO 3pEHHE, MPeodpa3yBaHe OT €IHO B JPYTO.

5. BXOmHO-M3XOHHM OIEpari B KOMITIOTBPHOTO 3pEHHE — OCHOBHH THIIOBE, 0a30BH BXOJHO-
W3XOIHU TPeoOpa3yBaHusI.

6. MeTtox Ha MHOTOKpPAaTHOTO eKcCmoHUpaHe (multi capture) — CBIIHOCT M TNPHIOKEHHS 3a
nojlyyaBaHe Ha M300paxkeHue ¢ pasiupeH 1BeToBu nuanas3oH (high dynamic range, multifocus
stacking, denoising).

7. AMIUIMTYJTHO-4€CTOTHO NpeoOpa3yBaHe Ha nu3obpaxenus. [Ipeobpasysanue Ha Dypue. Yeiipner
Tpanc@opmarus. IlpunoxkeHuss B KOMIIOTBPHOTO 3peHHE (00e3lIyMsiBaHE, OTIEYaThK,
dbokycupane/pazokycrupane, oTcTpaHsIBaHE Ha Moape, NTUXorpadust).

8. bazoBu onepanun BbpXy H300pakeHUsITA — ONEPAIlMH C MMUKCENH, OTKpuBaHe Ha pbooBe (Edge
detection) u o6mnactu Ha unTepec (ROI).

9. CnoxHu 00paboTKu Ha M300paxkeHHATa — TpaHcpopmauuu Ha Xad. OTKpUBaHE Ha JIMHHUH,
OKPBXHOCTH, EITUTICH.

10. Xomomopduu mpeodpasyBanuss — SIFT, SURF, ORB. XapakrepucTUKH, aJrOpPUTMH Ha
W3BIIMYAHE, UH/IEKCUPAHE.

11. Anroputmu 3a pa3no3HaBaHe HA JUIA U TpeaMeTH (0€3 MallTMHHO cCaMOO0ydeHHE).

12. BubnuoTeku ¢ OTBOPEH JIOCTHIT C AITOPUTMHE 3a KOMITFOTBEPHO 3perue — OpenCV u Imagel.

13. [Tnaten codryep, M3MOI3BAH B 33ja4nTe 32 KOMIIOTHpHO 3peHne — Halkon n MatLab
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PecypcHo ocurypsiBane Ha 00y4eHHETO:

https://opencv.org/

https://imagej.nih.gov/ij/

https://www.mvtec.com/products/halcon/

https://nl.mathworks.com/products/matlab.html

8.

Kpurepuu 3a onenka

M3nutseT € ¢ MMPOABILKUTCIIHOCT 4 gyaca U ce CbCTOU OT ABC 4aCTH — ITMCMEH U YCTCH.

Ha mmcmenns n3mut JOKTOPAHTHT pa3dBUBA CBOUTC UACHU U KOHLCIIIHHU I10 /IBa BBIIPOCA OT KOHCIICKTA.

Kpaiinara orenka e ot 2 10 6 (¢ Tounoct 10 0.5).
Ts ce hopmupa Ha Gazara Ha CIEAHOTO CHOTBETCTBHE:

OT1nnueH OTtnuyHO Biajee Marepuaia. M3moxxeHneTo e u3uepnaresiHo, Mociea0BaTeHo, KOMIIETEHTHO,
(6 mm 5.50) | gormuHO M XapMOHWYHO. [IpaBHIHO 060CHOBABA NpEIaraHUTe PEIICHMS, 3HAE KaK Ja 000011aBa u

usjiara Mmarepuajia 0e3 Jla 1paBy rpCUIKU. HpI/ITe)KaBa HCO6XO,HI/IMI/IT€ YMEHUA 3a U3ITBJIHCHUC HA
MPaKTUYCCKHU 3a1avu.

MH. 1005p [To3naBa matepuana. M3nara ro nmpaBuiHo 0e3 J1a JOIMyCKa ChIIECTBEHN HETOYHOCTH. Moske
(5 mnu 4.50) | mpaBUITHO Ja MpHJIara TEOPETUYHH NIPUHLUIIN U MIPUTEKAaBA HEOOXOJUMHUTE YMEHUS 32 U3ITBIHCHHE

Ha MpaKTU4YCCKU 3a1a4u.

Jo6sp Buagee rossiMa yact Matepuana, HO 10IyCKa HETOUHOCTH IIPU U3JI0)KEHUETO U OTTOBOPUTE HA
(4 wmm 3.50) | BpOpocuTe. MiMa M3BECTHHU HESICHOTH TIPH OMTUTHUTE 3a TIPHJIAraHe Ha MaTepraia B MPaKTHIECKU

CUTYyaIUH.



http://www.cvpapers.com/rr.html
https://opencv.org/
https://imagej.nih.gov/ij/
https://www.mvtec.com/products/halcon/
https://nl.mathworks.com/products/matlab.html

Cpenen

3)

Brnagee camo gact ot Matepuaia, HO ce 3aTpyJHsIBa B OTACIHUTE AeTaimu. [lommycka HETOYHOCTH BBB
(hopMyITHPOBKUTE W HapyllaBa IIOCIEAOBATEITHOCTTa IPH TPEACTaBIHETO Ha Marepuan. Fma
3aTpyIHEHUS NPH W3ITBJIHCHUE Ha MTPAKTUICCKH 3aaquH.

Cnab
(2

He nmo3naBa 3HaunTeHa 9acT OT MaTepuaia, JOIMyCKa ChIIECTBEHU I'PEIIKU U C TOJEMHU TPYAHOCTU
H3IIBbJIHABA NPAKTUYCCKU 3aJa4u.

VYuebOHnara mporpaMa e o0CbhJieHa U 0/100peHa Ha 3aceiaHue Ha ceKus ,,CohTyepHU TEXHOIOTUH U
MH(GOPMAIIMOHHU CHCTEMU,

Ha 16.11.2021 r.

PrnxoBoguTen cekuus:

(mom. 1-p Kpacumupa MBanoBa)

Pasrnenana ot Jupexrtopckus csBer Ha UMU-BAH Ha 18.11.2021 r. (mpoTtokoi Ne 45).

[Tpuera ot Hayunus csBer Ha UMU-BAH na 19.11.2021 1. (mpoTtokoi Ne 19).



