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Hanionanbhuii ynisepcutet "JIbBiBchka monitexHika'

JOCJIIXKEHHSA METOAIB CETMEHTAIII 306PAKEHD ITPU IX
3ACTOCYBAHHI B IIPUKJIAJTHUX 3ATAYAX

Ilpeocmaeneno  npooo6xceHHs  OOCNIONHCEeHb — eNeMeHmd  MAWUHO-MAUUHHO2O0
inmepgeticy Ha npeomem  MONCIUBOCMI OUHAMIYHOI adanmayii Ol  NOKPAWEHHs.
CHPUTIHAMMA 308HIUHLO2O CEPe0osUWA WLIAXOM PO3POOKU MemoouKu aoanmayii po6o3opy
00 8i3yanvHoz2o cnekmpd. JocniodceHo i NOpieHAHO MidC OO0 pi3HI NOPO208i Memoou
ceemenmayii  300padiceHb  pizHux Kameeopiu. Jlocniddceno pi3Hi  pieHi  CKIAOHOCMI
npeomemuoi obnacmi, NOKA3aHO pe3yibmamu ce2MeHmy8aHHs K Ha 08d, maxk i Ha mpu
kaacu. I 8i0no6iono, 00ciodHceHo AKicms Memoodié npu NPUCMOCYBAHHI 00 NOMPIOHUX YMO8.
Ilokasano egexmusHicmv Kouyenyii 0na 3acmMoCcy8aHHs 3i 3HAYHUM HAOOpPOM 6UOOpY
00’exmie ma npakmuyHy YiHHiCms 00CTIONCEHb.

Knrouosi cnosa: ceemenmayin 306padicenvb, po6osip, OiHapu3ayis, po3Ni3HABAHHSA
06pa3is, inopmayitiHo aHariMuyHi cucmemu MaudymHb020.

B.B. I'PULIUK

Hamionansauit yHiBepcutet "JIpBiBChKa mosmiTexHiKa"

WCCJEJOBAHUE METOJ0OB CETMEHTAIINA U30BPAKEHUN ITPU UX
HNCITOJIb30BAHUMU B ITPUKJIAJTHBIX 3ATAYAX

Ilpeocmasneno npoodondxcenue UCCIEO0BAHUN  DIEMEHMA  MAUWMUHHO-MAUUHHO20
unmepeiica Ha npeomem B03MONCHOCU OUHAMUYECKOU adanmayuu Oas VAVYULeHUS
BOCNpUsAMUsL  6HewlHell — Ccpedbl — nymem  paspabomKu — Memoouku — aoanmayuu
POOOMUBUPOBAHHO20 3DeHUs K BU3YATbHOMY cnekmpy. Hcciedosano u cpasHeno medncoy
co00ll paznuunblie NOPO20sble MEMoObl Ce2MeHMAayuu U300PANCEHUSI PAZTUYHBIX KAMe20PUll.
Uccnedosarno pasmvie ypoGHU CLONCHOCU NPeOMemHOU 001aACmuU, NOKA3AHO pPe3yibmambl
ceeMeHmupoBanusi Kak Ha 0ea, mak u Ha mpu xnacca. CoomeemcmeenHo ucciedo8aHo
Kauecmeo Memooo8 Npu  NpucnocobieHuu K mpedyemvim  ycaosusm. ITloxazano
aghghexmuenocmo KoHyenyuu Ol NPUMEHEHUST CO 3HAYUMETbHLIM HADOPOM 00bEeKMOo8 U ux
NPAKMUYECKYI0 YEHHOCb UCCIe008aAHUSL.

Knouesvie cnosa: ceemenmayusi  u300padcenuti, poOOMUUPOBAHHOE  3DEHUe,
Ounapuzayus, pacno3Hagarue  oo6pazos,  UHGOPMAYUOHHO-AHATUMUYECKUE — CUCTeMbl
0yoywezo.

V.V.HRYTSYK

Lviv Polytechnic National University
RESEARCH OF IMAGE SEGMENTATION METHODS FOR APPLIED TASKS

The necessity of constructing a mathematical model arises immediately when using a
computer for image processing. By evaluating the "eye" affiliation of a pixel to a particular
segment, we do not think about how it is done but for computer we need write algorithm. If
the task is some adaptation we need to have written all possibility conditions. Instructing this
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computer, we have to teach him to perform similar actions, that is, to put in it the
corresponding data and algorithms.

The paper investigates the methods of transformation that are carried out primarily in
order to reduce the information redundancy of the image for specific time conditions, leaving
it only the information that is needed to solve a particular task at a specific time point. In the
binary image, the parts that are of interest to us (for example, the outlines of the displayed
objects) must be preserved and insignificant features (background) are excluded.

The aim of the study is to improve computer perception by developing an adaptive
approach to the environment. The main idea is to integrate the intellectual property of the
future with the characters in the system of perception. In particular, the computer should feel
and understand the dynamics of the real world. Therefore, the author investigates the models
and means of synthesizing the methods of perception of data of the visual spectrum, arriving
in real time. Continue of research of the machine-machine interface element is concerned on
the possibility of dynamic adaptation for improving the perception of reflection of the visual
specter of environment by developing a methodic or/and methods for adapting the computer
vision to the visual spectrum. The various threshold methods of image segmentation for apply
task are investigated and compared among themselves. The methods were applied to
segmentation tasks of divide of image to two and three classes and results (quality estimation)
for different parameters are shown. Adaptation concept estimation for practical tasks are
shown. Triangle, Otsu, Bottom threshold, Yen, Roshenfeld, SIS, k-means, Sezan, Ramesh
methods are estimated in the paper. Mean squared error method was taken as procedure for
estimating of segmentation quality. Results of bottom threshold is taken as the basic value for
estimation by mean squared error method. Results of study are shown in one table and five
figures. Reader cans see results as visual reflection in pictures and as digital reflection in the
table and in the figures of program visualization.

Keywords: image segmentation, computer Vvision, pattern recognition, future
information analytical systems.

IHocranoBka nmpodJiemu

3apa3 BaXXKO ySABUTH o0l BHUJA AISUIBHOCTI, B SKOMY TaK 4YHM I1HaKIIe He
BUKOPHCTOBYIOThCS Komm'toTepu [3]. Bike 3apa3 y YMCIEHHUX rajy3sx MNPOMMCIOBOCTI,
HAYKH, IHTEPHET-TEXHOJIOT1# TOIIO0 e()eKTUBHO BUKOPHCTOBYIOTHCS PO3POOKH, SIKi OB’ sA3aHi 3
BUKOPUCTAHHSAM CHCTEM INTYYHOTO IHTEJIEKTYy, a TaKOX pI3HOTO BHIY pOOOTIB abo
poboTH30BaHUX cHucTeM. Y i poOoTi OyAe MNpOJOBXKEHO BUBYEHHS MOXKIMBOCTEH
CaMOQJIaNTUBHUX TEXHOJIOTIH Yy Takiii ramysi sK po3IMi3HaBaHHS, 30KpeMa y Bi3yaJlbHOMY
niama3oHi cnekTpa. Haragaemo, mo 3 Touku 30py IT, cermenTamis — 1e npouec po3aiieHHs
300pakeHHS Ha JCKUJIbKa CETMEHTIB (CErMEHT — 1€ MHOXKHHA IMIKCENIB, K1 4aCTO Ha3WBaIOTh
cyneprikcensimMu). MeTa cerMeHTalii mojsrae y cChOpoileHHi 1/abo 3MiHI MpeacTaBICHHS
300pakeHHs IS MOJIETIIICHHS Horo aHaiizy. OTxe, cerMeHTallisi 300paxkeHb — e TpoIiecC
IPUCBOEHHS TAaKUX MITOK KOXXHOMY MIKCENI0 300pakeHHs, L0 IMIKCelIl 3 OJHAKOBUMHU
MITKaMH MalOTh CIUIbHI Bi3yalIbHI XapakTepUCTUKH. Pe3ypraTtomM cermenTatii 300pakeHHs €
MHOKHMHA CErMEHTIB, SKi Pa30oM IMOKPHUBAIOTH Bce 300pakeHHS, a00 MHOXKHMHA KOHTYPIB,
BUJIUICHHX 3 300pakeHHs. Bcel miKceli B CerMEHTI CXO0XKi 3a JISSIKOI0 XapaKTEPUCTUKOI0 a0o 3a
BU3HAYEHOIO BIJIACTUBICTIO, HAIPUKIAMA, KOJIp, SICKpaBicTh, TekcTypa. CycCiiHI CerMeHTH
ICTOTHO BIAPI3HSIFOTHCS 32 IIUMH XapaKTCPUCTUKAMHU.

Haramaemo: po60TH MalilOyTHBOTO — 1€ TEXHOJOTI] 3 IHTENEeKTyalbHUMHU Bi3yaJIbHUMU
MOYJIMBOCTSMU. BOHM MOBUHHI Biq4yBaTH 1 pO3yMiTH AWHAMIKy peanbHOro cBity [7]. Tomy
aBTOp AOCIIIKY€E MO 1 3ac00U CHHTE3y METOMAIB CIPUNHHATTS JaHUX BI3yalbHOTO CIEKTPY,
10 HAAXOJATh B PEXHUMI peanbHOro vacy [2, 4]. OTxe, po3MHUPEHO NMEePENTiK JOCHTiIKYBaHIX
METO/IIB CIIPUMHATTS KOMIT I0TEPOM 30BHIIIHBOTO CBITY Yepe3 po3yMiHHS Bifeo AaHux [1, 5].
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Mera nocaigKeHHs

Metoro poOOTH € MOKpallleHHsI CHPUMHATTA BI3YalIbHOTO CBITY AaBTOHOMHHMU
iH(pOopMaLiifHO-aHATNITHYHUMY ~ CUCTEMaMHU  IUISXOM  PO3pOOKM METOIUKM  ajamnTarii
MalIMHHUX aJITOPUTMIB 0 OCOOIMBOCTEH 30BHIIIHBOIO CEPEOBHUIIIA.

BuKk1ageHHs] 0CHOBHOTO MaTepiaay J10caiKeHHs

Haragaemo [8], mo anamizytoun metogom MSE meron Hibnaka, »xopcTkuii mopir,
ricrorpamui mMetoau, meroa Oiy, Meton €Ha, METOJ] TPUKYTHHKA, OTpuMaHo puc. 1. Takox
BIJINIOBI/THI TOPIBHSAJIBHI JaHi BimoOpaxkeHi B Tabn. 1. Sk eramoHHe 300paxkeHHs OyIO
BUKOPUCTAHO OpUIiHAJIbHE 300pakeHHs, siKe OlHApU30BaHE METOJIOM 3 HIKHIM MOpPOTOM
Oinapuzarii. J{ocmipKyBaHUMH BUCTYNaIM 300pa)XKCHHS, $IKI OTPUMYBAJIMCS BHACIHIJOK
00pOoOKM OpHUTIHAIBHOTO 300pa)KeHHS KOXXHMM 13 MeToxaiB. IloxmOka oOuuciroBazach 3a
dhopmyoro:

MSE = (1(; /)~ K (i j)) (1)

ne [ (i; j ) — 3HAYEHHS SCKPABOCTI MIKCEIsl Y TOYIIl (i; j ) JOCTIIAKYBAHOTO 300paKEeHHS;
K (i; J ) — 3HA4YEHHS ACKPABOCTI MIKCEJISI Y TOYII1 (i; J ) €TaJIOHHOTO 300pa’KeHHS;
W — IIUpUHA 300pakeHHsl; 1 — BUCOTa 300paxkeHHs; MSE — 3HaYeHHS MOXUOKU.

01234 01234
56789 56789

a) OpurinajibHe 300paskeHHs 0) MeTon 6inapu3auii 3 noporom B) MeToa Hionaka

01234 01234 01234
56789 56789 56789

r) Metoa Ony 1) Metoa €na e) MeTo TPUKYTHHKA

Puc. 1. BizyajibHe nopiBHSIHHS pOOOTH aJIrOPUTMIB.

Tabmus 1
[TopiBHSIHHS PE3yJIbTATIB 3aCTOCYBaHHSI TOCIIPKYBAHUX METOIIB

Ne ekcne- IToxuOka

ooty 1 2 3 4 5 6 7 8 9 ViSE
Binapwuzaris
3 HIDKHIM 3088 3566 | 3606 3062 3298 3125 3144 3251 3390 +3281
OPOrOM
Meron 1004 | 604 | 874 | 599 | 780 | 905 | 588 | 820 | 991 +796
Hi6naka

Merton Oy 3092 | 3299 [ 3593 | 3152 | 3237 | 3508 [ 3109 [ 3023 | 3495 +3279

Merox €na | 780 | 890 | 595 | 773 | 530 | 871 | 642 | 903 | s24 +756
Meron 634 | 1012 | 650 | 931 | 742 | 892 | 638 | 659 | 712 +763
TpI/IKyTHI/IKa
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[IpomoBxkyrour AOCHIIPKEHHS aJalTUBHOCTI 1H(OpPMaIiifHO-aHAIITUYHOI CHCTEMH,
OTPUMAHO TOPIBHSUIBHI PE3yJIbTaTH, SKi BioOpaxkeni Ha puc. 2-5. Jlns 3abe3neueHHs
PI3HOMAaHITHOCTI YMOB JOCTIIDKEHb OyJI0O BUOpPAHO PO3IOAUIEHY MOJENb: Pi3HI YYaCHUKH,
aJIaNTUBHI YMOBH IIOJI0 OJJHOTO HAOOPy 00pa3iB Ta CHIHBHOTO METOAY KOP eI,
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Puc. 2. PesyabTatn 3acrocyBannst MeroliB: K-cepeane, €na, Orcy, Huxkniii nopir.
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Puc. 3. Pe3yabraTn 3acTocyBanns meronis: a) K-cepenne, €na, Oy, Huwxkniii mopir,
6) Ouy, SIS, Huxniii nopir, ITepaTuBHuii nopir.

803 | 803

Puc. 4. PesyasTaTn 3actocyBanust MmeroniB: Pozendennia, Cezana, Pamen.

https://doi.org/10.32782/2618-0340-2019-3-2



HIPUKJTA/THI ITHTAHHA MATEMATHYHOI O MOJAEJTIOBAHHA T. 2, Mo 1, 2019 p.

Ha puc 5 nokazano aBroMaTH30BaHe BUUIEHHs MOTPIOHOIO CETMEHTA Ha MOJIi yBaru.
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Puc. 5. InTepdeiic po3nizHABaHHS MOTEHUIIHO KOPHCHOr0 00’ €KTa HA 300paKeHHi.

BucHoBku
VY pe3ynbraTi MPOBEICHUX EKCIIEPUMEHTIB OyJIM OTpUMaHi JaHi MO0 ¢PEKTUBHOCTI
KO)KHOTO MeTony B ymoBax ajantauii. ITopiBHioroun 3HayenHss MSE, ski oTpumani ais
KO)KHOTO METOJly, MH OTPUMY€EMO TOKa3HHKH €()EKTUBHICTh KOXHOTO METOAY B 3aJaHUX
yMOBax. Y MOPIBHAHHI 3 JOCHIPKEHHSM, SIK€ NpEJCTaBlIeHe aBTOPOM Yy poOoTi [8], okpiM
YCKJIAHEHHS TI0JIsI yBaru, OyJo JOAaHO PO3OUTTS HA TP KIIACH.
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