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B.B. 'PULIUK

Hauionanbhuii ynisepcuter "JIbBiBchka nosiTexHika'

JOCJAILIKEHHA METOAIB CETMEHTAIIIL 305PAKEHD ITPH IX
3ACTOCYBAHHI B IIPUKJIA/THUX 3ATAYAX

Ilpeocmasneno  npooo6xiceHHs — QOCNIONHCEHb — eNeMeHmd  MAWUHO-MAUUHHO20
inmepgeticy Ha npeomem  MONCIUBOCMI OUHAMIYHOI adanmayii 05l NOKPAWEHHS.
CHPULIHAMMSA 308HIUHBLOCO CEPEe0OBUWA WIAXOM PO3POOKU MemOoOuKu aoanmayii pobo3opy
00 6i3yanvHo2o cnekmpa. Jlocniodceno i NOpPiGHAHO MidC COOOH pIi3HI NOPO206i Memoou
ceemenmayii  300padiceHb  pizHux Kameeopiu. Jlocniddceno pi3Hi  piéHi  CKIAOHOCMI
npeomemuoi obracmi, NOKA3aHO pe3yIbmamu CecMeHmy8aHHs AK Ha 08d, maxk i Ha mpu
kaacu. I 8iono6ioHo, 00CiONHCEeHO AKICMb Memooi8 npu NPUCMOCYBAHHI 00 NOMPIOHUX YMOS.
Ilokazano egexmusHicmv Kouyenyii 0na 3acmMoCy8aHHs 31 3HAYHUM HAOOpPOM 6UOOpY
00 ’exmis ma npakmuyHy YiHHiCMb 00CTIONCEHb.

Knrouosi cnosa: ceemenmayin 306padicenvb, po6o3ip, OiHapuzayis, po3Ni3HABAHHS
06pasis, inhopmayitino aHarimuyHi cucmemu MaidymHub020.

B.B. 'PULIUK

Hauionanshuii yHiBepcuret "JIbBiBCchKa moJriTexHika'

WCCJIEJOBAHUE METOJA0OB CETMEHTAIIUY N30BPAKEHU ITPU UX
NCITIOJIb30BAHUMU B ITPUKJIAJTHBIX 3ATAYAX

IIpeocmasneno  npooondceHue UCCLEO08AHUL  INEMEHMA  MAUUHHO-MAUUHHOZ0
unmepghetica Ha npeomem B03MONCHOCMU OUHAMUYECKOU adanmayuu ONsl VIVHULeHUs.
gocnpuamusi  @HewiHell  cpedbl  nymem — pazpabomkKu  MemoOuku — adanmayuu
POOOMUBUPOBAHHO20 3DEHUsl K BU3VATIbHOMY cnekmpy. Mcciedo8ano u cpagueHo mencoy
€000l paznuuHvle NOPO20sbie MEeMoObl CeCMEHMAYUU U300PANCEHUS PAZTUYHBIX KAMe20PUl.
Hccnedosano pasnvle ypoSHU CLONICHOCMU NPeOMEemHOU 001acmu, NOKA3aHO pe3Vibmambl
cecMeHmuposanus Kak Ha 06a, mak u Ha mpu kiacca. CoomeemcmeeHHO UCCIe008aHO
Kauecmeo Memooo8 Npu  Npucnocobnrenuu K mpebyemvim  yeaosusim.  Ilokazano
appexmusnocmes KOHyenyuu 01 NPUMEHEeHUs CO 3HAYUMENbHLIM HAOOPOM 00BbEKmMOos U Ux
NPAKMUYecKyto YeHHOCMb UCCAEO0BAHUSL.

Kniouesvie cnosa: ceemenmayusi uzobpasiceHuil, poOOMUIUPOBAHHOE  3peHuUe,
OuHapusayus, pacnosuwasaumue  o00OpPaA308,  UHDOPMAYUOHHO-AHATUMUYLECKUE — CUCEMbl
06yoywezo.

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
Sfuture 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.

ITocTanoBKka nmpoodJieMu

3apa3 BaXKO YSABUTH cOO0I BUA [iSUIBHOCTI, B SKOMY TaK UM IHAKIIe He
BUKOPUCTOBYIOThCSI Komm'torepu [3]. Bke 3apa3 y 4YHCICHHHX Tally3sX ITPOMHCIOBOCTI,
HAaYKH, IHTEPHET-TEXHOJIOT1H TOIO e()eKTUBHO BUKOPUCTOBYIOTHCS pO3pOOKH, SIKi OB’ sA3aHi 3
BUKOPUCTAHHSIM CHCTEM INTYYHOTO IHTEIEKTY, a TaKOXX PI3HOr0 BHAY pPOOOTIB abo
poboTn30BaHUX cHcTeM. Y wii poOoTi Oyde MNpOJOBKEHO BHUBYCHHS MOXKIMBOCTEH
CaMOQJIaNTUBHUX TEXHOJOTIA y Takid Tamy3i sIK poO3Mi3HaBaHHSA, 30KpeMa y BI3yallbHOMY
niana3oHi cnekrpa. Haragaemo, mo 3 Touku 30py [T, cermenTartiss — 1ie mporec po3aijaeHHs
300paKeHHS Ha JIEKUIbKa CETMEHTIB (CETMEHT — 1€ MHOXHMHA MIKCEeNiB, sKi 4aCTO Ha3UBaIOTh
cyneprikceasiMu). Mera cermeHTallii mMmoyisirae y CHPOIIEHHI 1/a00 3MiHI TPEACTaBICHHS
300pakeHHs JUIsl TIOJIETIIeHHsT Horo aHamizy. OTxke, cerMeHTallis 300pakeHb — I1e Mpolec
MPUCBOEHHSI TAKUX MITOK KOXXKHOMY ITIKCENIO0 300pa)X€HHs, MO0 TMIKCEeNl 3 OJHAKOBHUMH
MITKaMH MalOTh CHUIbHI Bi3yallbHI XapaKTepUCTUKU. Pe3ynbTaToM cerMeHTanii 300pakeHHs €
MHOXHMHA CErMEHTIB, SKI pa3oM IOKPHUBAIOTh BCE 300pakeHHs, a00 MHOXHWHA KOHTYDIB,
BUJIUICHHUX 3 300pakeHHs. BCl miKceni B CerMEHT1 CXO0XKi 3a JACSIKOI0 XapaKTePUCTUKOO abo 3a
BU3HAYCHOIO BJIACTHBICTIO, HAMPUKIAM, KOJIp, SCKpaBicTh, Tekctypa. CycCigHl CEerMeHTH
ICTOTHO BIZIPI3HAIOTHCS 32 IUMU XapaKTEPUCTUKAMHU.

Haragaemo: po6oTi MalilOyTHROTO — 11€ TEXHOJIOTI 3 IHTEJIEKTyaIbHUMHU Bi3yaJbHUMH
MOYJIMBOCTSAMHU. BOHM MOBMHHI Bi4yBaTH 1 pO3yMITH AMHaMIKy peaibHOro cBiTy [7]. Tomy
aBTOP JMOCIIKYE MOJIET 1 3aCO0U CHHTE3y METOJIIB CIIPUMHATTS IaHUX Bi3yaJIbHOTO CIIEKTDY,
110 HAAXOJATh B PEXUMI peabHOro dacy [2, 4]. OTxe, po3MUpPEHO MepeiK AOCHTIHKYBaHHX
METO/IIB CHPUIHATTS KOMIT FOTE€POM 30BHIIIHBOTO CBITY Yepe3 pO3yMiHHS Bifeo naHux [1, 5].
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Merta nocJigkeHHs

Metoto poOOTH € TOKpalieHHsI CIPUUHATTA Bi3yaJIbHOTO CBITY aBTOHOMHHUMH
iH(popMallifHO-aHATITUYHUMH ~ CHUCTEMaMH  [UIIXOM  PO3pOOKM  METOJMKH  aJamTarlil
MalTiHHUAX AJITOPUTMIB 0 OCOOJIUBOCTEH 30BHIIIHBOTO CEPEAOBHIIA.

BuxkiaaneHHs1 0CHOBHOI0 MaTepiary J0CTiI:KeHHS

Haramaemo [8], mo anamizytoun merogqom MSE wmeron HiGmaka, KOpCTKHH TOPir,
ricrorpamui mMeroau, merox Oy, Meron €Ha, METOA TPUKYTHHKA, oTpuMaHo puc. 1. Takox
BIIMOBI/IHI TOPIBHSUIbHI JlaHi BigoOpakeni B Tabn. 1. Sk eramonHe 300paxeHHs Oyi0
BUKOPHUCTAaHO OpHTiHAJIbHE 300pakKeHHs, sKe OlHapuM30BaHE METOAOM 3 HIKHIM IOPOTOM
Oinapu3anii. JlochmipKyBaHUMHU BUCTYMAIA 300pPaKEHHs, $KI OTPUMYBAIKMCS BHACIIIOK
00poOKM OpHTiHATHHOTO 300pakeHHS KOXXKHUM 13 MeroniB. [loxmbOka oOymcmoBaiach 3a
dhopmyroro:

n—

MSE:L-E (1G;7)-K (7)), (1)

1
Wh i=0

~

ne [ (i; J ) — 3HAUEHHSI ICKPABOCTI MIKCeNs y TOYIIi (i; J ) JIOCITIJIKYBAHOT'O 300payKeHHS;
K (i; j ) — 3HAYCHHSI SICKPABOCTI MIKCEJs Y TOYITl (i; i ) €TaJIOHHOTO 300paXKeHHS;
W — IIApUHA 300pakeHHs; & — BUCOTa 300pakeHHs; MSE — 3HaUeHHS TTOXHUOKH.

a) OpurinajibHe 300pakeHHs 0) Metop 6inapu3auii 3 noporom B) Meton Hidsaka

r) MeTtoa Ony n) Meroa €na e) MeTtoa TpUKyTHHKA

Puc. 1. BizyajibHe nopiBHSIHHSI po00TH aJroOpUTMIB.

Ta0muns 1
[TopiBHSHHS pe3yabTaTiB 3aCTOCYBAHHS JOCTI)KYBAaHIX METOJIIB
Ne excre- [Toxmbka
pHMEHTY 1 2 3 4 5 6 7 8 9 MSE

Bbinapuzartis
3 HIDKHIM 3088 | 3566 | 3606 | 3062 | 3298 | 3125 | 3144 | 3251 | 3390 +3281
TTOPOTOM
MeTton
Hibnaka

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

1004 604 874 599 780 905 588 820 991 +796

Merox€sa | 780 | 890 | 595 | 773 | 530 | 871 | 642 | 903 | 824 +756
Meron 634 | 1012 | 650 | 931 | 742 | 892 | 638 | 659 | 712 +763
TPUKYTHHKA
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[IpomoBxyt0UM JOCHIPKEHHS! aJanTUBHOCTI 1H(OpMaIiitHO-aHATITUYHOI CHUCTEMH,
OTPUMAHO TIOPIBHSJIBHI PE3ynbTaTH, SKI BimoOpaxkeHi Ha puc. 2-5. Jlns 3abe3neueHHs
PI3HOMAHITHOCTI YMOB JOCIHIPKEHb OyJ0 BHOpaHO PO3MOJAUICHY MOJCHb: Pi3HI YYaCHHKH,
aJlanTHBHI YMOBH IL[0JI0 OJIHOTO HabOpy 00pa3iB Ta CHIIBHOIO METOY KOPEJISALIi.

a) 0)

Puc. 2. PesynbtaTn 3acrocyBanns Mmetoli: K-cepenne, €na, Orcy, Huxniii nopir.

a) 0)
Puc. 3. PesyabTaTu 3acrocyBanns Meroais: a) K-cepenne, €na, Ouny, Hu:kniii nopir,
6) Ouy, SIS, Huxwniii nopir, ITeparuBHuii nopir.

Puc. 4. PesyabTaTu 3acrocyBannsi MeroaiB: Po3endennaa, Cezana, Pamemnn.
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Ha puc 5 nokazano aBroMaTtu3oBaHe BUIUICHHS MOTPIOHOTO CErMEHTA Ha IO yBary.

Puc. 5. InTepdeiic po3nizHABaHHS MOTEHLiiiHO KOPUCHOTO 00’ €KTA HA 300paKeHHI.

BucnoBxku
VY pe3yabTaTi MPOBEACHUX EKCIIEPUMEHTIB OyJau OTpUMaH1 JlaHi moA0 e€(PpEeKTUBHOCTI
KO)KHOTO MeToAy B yMmoBax anantauii. IlopiBHroroun 3nHauenHss MSE, axi oTpumani s
KOJKHOTO METO/AY, MU OTPUMYEMO TOKa3HUKH €(PEKTHBHICTh KOXXHOTO METOJY B 3a/IaHHX
yMoOBax. Y TOPIBHSHHI 3 JIOCHTIJUKCHHSM, SIK€ MPEICTaBlIeHE aBTOPOM y poOoti [8], okpim
YCKJIaTHeHHS TI0JIs yBaru, O0yio 10JaHo PO30HUTTS Ha TPH KJIacH.
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