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AHAJII3 METOAIB MATYBAHHA 30bPA’KEHHA

BinHMIIbKHI HAITIOHATBHUN TEXHIYHUN YHIBEPCUTET

Anomauisn

B 0aniti po6omi nposedeno ananiz icHyrouux nioxodie ma memooié CeMaHmuiHol ceemeHmayii 300padicents Ha 06l
2pynu: nepeonHitl nian ma 3a0Hitl NiaH 300padiceHHs.

Kniouogi cnoga: mamysanns 306pasicenv, cecmenmayis 300pasicenv, HeUPOHHAa Mepedica, Kiacmepusayis, nepeouii
naam

Abstract

The existing approaches and methods of semantic image segmentation into two groups: foreground and background
image are analyzed in this paper.

Keywords: image matting, image segmentation, neural network, clustering, foreground.

Beryn

3aBgaHHs MaTyBaHHS IOJATA€ B MO BXiJTHOTO 300pakeHHsI Ha MepelnHiil miaH, 3aJHil MIaH i KapTy
MIPO30POCTi MePeHBOTO TIaHy. Takuii MO € BaXKJIMBUM JJISl BUPILIEHHsS 0araThOX 3aBAaHb pearyBaHHS 1
00poOKH 300paXkeHb Ta BiJieo, TAKKX SK: 3aMiHa (JOHY, 3aCTOCYBaHHS (QUIBTPY TIJIbKU 0 POHY, a00 TIIBKH J0
MEePEIHBOTO TUIaHY.

®dopmanbHa MOCTAHOBKA 3a7ayi Ma€ HACTYITHUN BUIIIA: PO3ALIUTH BXiJHE 300paxkeHHs [ Ha 300paxeHHs
00'eKTa MEPEHBOTO MJIaHy F, 300pakeHHs 33JJHBOTO IIaHy B 1 KapTy MPO30pOCTi NepeIHbOro Many o (puc.1)

TaKUM YMHOM, [II00 BUKOHYBAJIOCh HACTYITHE PIBHSIHHS:

I=aF+(1—a)B (1)
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Puc. 1 [puknan BXiZHOTO 300paskeHHs Ta KapTH IPO30POCTi NEPETHHOTO IJIaAHY
PesynbTaT gociigKkeHHst

IcHye nmocuTh BeNMKa KUTBKICTH POOIT NMPHUCBSYCHUX BHUPIIMICHHIO MPOOJIEMH MAaTyBaHHS 300pa’KeHHS.
Bararo miaxoziB mojsirae B TOMY, [I0 BOHM BUKOPHUCTOBYIOTH KOJIIp (1HOAI TaKOX MOJIOKEHHS) 3a3HAUYCHHUX
KOpHCTyBaueM IIPUKIaiB IEPETHHOTO IUTaHy Ta (GOHY JUISI pO3paxyHKy HEBIIOMUX 3HAYCHB KapTH IPO30POCTi
300pakeHHs. [CHYIOUl MeTOAM JOTPUMYIOThCA MiAXOAy Ha OCHOBI 3paskiB (sampling), abo mimxomy
MOIIMPEHHs (propagation).

[Tixxig Ha OCHOBI 3pa3KiB MOILITa€ B TOMY, IO anb(a-3HadeHHs Ul IePEIHBOTO i 33JHBOTO IUIAHIB Ha
HEBIJIOMHX MIKCEIIX MOXKYTh OYTH OTpUMaHi Ha OCHOBI 3pa3KiB (samples) miKceniB, SKi 3HAXOAATHCS MOPYY.
Meromu sIKi 3aCHOBaHi Ha I[bOMY TIPUITYIIeHHI: bayesian matting [1], iterative matting [2], shared sampling
matting [3], [4] Ta OinblI paHHI MeTOAH, Taki SK sparse coding [5]

MaryBaHHsl TOIMPEeHHSAM (propagation) Tpairoe 3a JOMOMOTOI0 PO3MOBCIOKEHHS BiIOMHX albda-
3HAYCHb BiJI 33JJaHUX MTUKCIB JI0 HeBigoMuX. Taki MeToH, sk poisson matting [6], random walk [7], geodesic
matting [8], spectral matting [9], close-form matting [10] Ta fuzzy connectedness matting [11] € HalOUTBII
BIJIOMMMH TPEJCTABHUKAMH METO/IIB HA OCHOBI MOIIUPEHHSI.



3a ocTaHHI pOKH 0YyJI0 3aMPOMOHOBAHO JIEKIJIbKA MiX0/1iB 3 BUKOPUCTAHHSIM METO/IIB TITMOOKOTO HABUAHHSI.
VY po6Gori [12] 3anpomnoHoBaHO METO/I, 10 CKiagaercs 3 [ByxX (a3. Ha mepmriit pa3i Ha BXix eHKoAep-IeKoaep
MepeXi TOoJaeTcs BXigHE 300paKeHHS Ta TpHUMall, JaHa Mepeka poxpaxyBae ajb(a-3HaueHHS s
HeBU3HaYeHUX oOmacteid. Ha mpyriii ¢asi Ha BXix 3ropTKOBOi Mepexi Mojaercs AeKoaepa 1 BiOyBaeTcs
YTOYHEHHS 3Ha4eHb Ha Kpasx. Y poOoTi [13] 3amponoHOBaHO MOBHICTIO aBTOMAaTUYHUN METO/I MaTyBaHHs JJIs
MOPTpEeTHUX (HOTO, IO OCHOBAHUIL JIMILIE HA 3TOPTKOB1I HEMPOHHIH Mepexi. [lopTpeTHe 300paXKkeHHs MOJAETCS
Ha BXiJ MEpexi, a sl TeHepallii TpuMara BUKOPHCTOBYETCS MacKka mpeTpeHoBaHoi Gopmu. Y poboti [14]
BIIEpLIE 3aIPOINOHOBAHO BUKOPUCTOBYBATH I€HEPATUBHO-3MararejbHy HEHpPOHHY MEpexy Uil CTBOPEHHS
KOPTH NIPO30POCTi NEPEHBOTO IUIaHy. B sikocTi reHeparopa ciyrye eHkozep-aexkoaep Mepexa Resnet50, sika
LIMPOKO BUKOPUCTOBYETCS B 33/1a4i CEMaHTHYHOT CerMEHTallii.

BucHoBku

[IpoananizoBaHO iCHYFOUI METOIU MaTyBaHHs 300paXkeHHs1. MeTOIM OCHOBaHI HAa BUKOPUCTAHHI IITYYHHX
YEUPOHHUX MEpEeX JYMOHCTPYIOTh Kpallly SIKOCTh CerMeHTallii. Binburicte MeToaiB BuUMAarae 3pasKiB
MEPEHLOr0 Ta 3aJHBOIO IUIAHY y SAKOCTI BXIJHHX JaHUX. MeETOAM 3 BHUKOPHCTAHHSIM 3TOPTOBHX Ta
TeHEPaTUBHO-3MAaraTeJIbHUX HEHPOHHMX MEpEeX O3BOJIIFOTH MIHIMI3yBaTH KINBKICTh JOJaTKOBHX BXiTHHX
JIAHHUX, TAKHX K TpUMaI, abo 3pa3KH MepeHbOTO0 Ta 33 JHHOTO TUIaHYy.

CITMCOK BUKOPHUCTAHOI JIITEPATYPU

1. Yung-Yu Chuang, Brian Curless, David Salesin, and Richard Szeliski. A bayesian approach to digital matting. In 2001 IEEE
Computer Society Conference on Computer Vision and Pattern Recognition (CVPR 2001), with CD-ROM, 8-14 December 2001,
Kauai, HI, USA, pages 264-271, 2001.

2. Jue Wang and Michael F. Cohen. An iterative optimization approach for unified image segmentation and matting. In 10th IEEE
International Conference on Computer Vision (ICCV 2005), 17-20 October 2005, Beijing, China, pages 936-943, 2005.

3. Eduardo Simoes Lopes Gastal and Manuel M. Oliveira. Shared sampling for realtime alpha matting. Comput. Graph. Forum,
29(2):575-584, 2010.

4. Kaiming He, Christoph Rhemann, Carsten Rother, Xiaoou Tang, and Jian Sun. A global sampling method for alpha matting. In
The 24th IEEE Conference on Computer Vision and Pattern Recognition, CVPR 2011, Colorado Springs, CO, USA, 2011.

5. Xiaoxue Feng, Xiaohui Liang, and Zili Zhang. A cluster sampling method for image matting via sparse coding. In Computer
Vision - ECCV 2016 - 14th European Conference, Amsterdam, The Netherlands, Proceedings, Part II, pages 204219, 2016.

6. Jian Sun, Jiaya Jia, Chi-Keung Tang, and Heung-Yeung Shum. Poisson matting. ACM Trans. Graph., 23(3):315-321, 2004.

7. Leo Grady, Thomas Schiwietz, Shmuel Aharon, and RAijdiger Westermann. Random walks for interactive alpha-matting. In IN
PROCEEDINGS OF VIIP 2005, pages 423— 429, 2005

8. Yung-Yu Chuang, Brian Curless, David Salesin, and Richard Szeliski. A bayesian approach to digital matting. In 2001 IEEE
Computer Society Conference on Computer Vision and Pattern Recognition (CVPR 2001), Kauai, HI, USA, pages 264-271, 2001.

9. Anat Levin, Alex Rav-Acha, and Dani Lischinski. Spectral matting. In 2007 IEEE Computer Society Conference on Computer
Vision and Pattern Recognition (CVPR 2007), 18-23 June 2007, Minneapolis, Minnesota, USA, 2007.

10. Anat Levin, Dani Lischinski, and Yair Weiss. A closed-form solution to natural image matting. IEEE Trans. Pattern Anal.
Mach. Intell., 30(2):228-242, 2008.

11. Yuanjie Zheng, Chandra Kambhamettu, Jingyi Yu, Thomas L. Bauer, and Karl V. Steiner. Fuzzymatte: A computationally
efficient scheme for interactive matting. In 2008 IEEE Computer Society Conference on Computer Vision and Pattern Recognition
(CVPR 2008), 24-26 June 2008, Anchorage, Alaska, USA, 2008.

12. Ning Xu, Brian L. Price, Scott Cohen, and Thomas S. Huang. Deep image matting. In 2017 IEEE Conference on Computer
Vision and Pattern Recognition, CVPR 2017, Honolulu, HI, USA, July 21-26, 2017, pages 311-320, 2017.

13. Xiaoyong Shen, Xin Tao, Hongyun Gao, Chao Zhou, and Jiaya Jia. Deep automatic portrait matting. In Computer Vision -
ECCV 2016 - 14th European Conference, Amsterdam, The Netherlands, October 11-14, 2016, Proceedings, Part I, pages 92—-107, 2016

14. S. Lutz, K. Amplianitis, A. Smolic. Alphagan: Generative adversarial networks for natural image matting, 2018.

JImumpo /Imumposeuy Jlyn’ax — acnipanT, BIHHUIBKUH HalliOHANBHUA TEXHIYHUI yHiBepcuTeT, BinHuis, email:
dima.lupyak@gmail.com.

HayxoBuii kepiBuuk: Keemnuii Poman Haymosuu — 11.7.H., npodecop kadeapu aBroMaTHku Ta iHHoOpMaIliitHO-
BUMIPIOBAILHOI TeXHiKH, BiHHHIIbKUI HAI[IOHATBHUH TeXHIUHHMI yHiBepcuTeT, Binnus, e-mail: rkvetny@mail.ru.

Dmytro D. Lupyak — postgraduate, Vinnytsia National Technical University, Vinnytsia, email:
dima.lupyak@gmail.com.
Supervisor: Roman N. Kvyetnyy — D.Sc., Professor of Automatics and Information-Measuring Techniques

Department, Vinnytsia National Technical University, Vinnytsia, email: rkvetny@mail.ru.



