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Bcmyn

O6nactp 00poOKH UPPOBUX 300pa’KeHb PO3-
BUBA€THCA 33 JBOMA HANpPSMKaMH: BIOCKOHAJICHHS
MeXaHi3MiB 00poOku i MaHImynsanii Hax rpadidHOI0
iH(pOpMaIi€lo, 3 METO0 11 MOJANBINOI iHTepIpeTaril
JFOMHOIO Ta aHA3 AaHUX JUIA MOJAIBLIOTO CIpHii-
HATTA 1X MAIIUHOI0, HATIPUKIIA] IIPU 00poOIIi BiIOUT-
KiB MajbliB a00 iHMMX OioMeTpHUYHUX AaHux [l].
Hegia'emHO0 yacTHHOIO 00pOOKH 300pakeHs € ede-
KTUBHUH CIIOCIO IpeNCcTaBiIeHHs 300paxkeHsb, 110 30e-
piratroTbcsi, y BUMIAAI CTPYKTYpu aaHux. OpHi€ro 3
HalOUIbIl BUBYEHHX 1 J00pe 3apeKOMEHIyBaBIIMX
ce0e CTPYKTyp HaHUX, SIKi BUKOPHCTOBYIOTHCS IJIS
MPE/ICTABICHHS JBOBUMIPHUX 300pa)keHb, € KBaapo-
nepeso (quadtree) [2].

IcHye Oarato IHCTPYMEHTIB, SIKi JO3BOJIIOTH
BECTH JOCITIDKCHHS y IbOMY HampsamKky. HaiOinpmn
MOIIMPEHUMH €: TIEPIENTHBHI Xenr-anropurmu [3] ta
MTy4YHa HelpoHHa Mepexa [4]. 3a momoMororo mpo-
1[ecy HaBYaHHs TakKi MepeXi MOXKHa HaB4aTH poOOTI
i3 300paxkeHHsAMHU. HaliBiqoMimiow Gi0Ii0TeKO st
pobGoTu 3 300paxenHsiMu Hapasi € OpenCV, ska Ha-
Jae 3acobu st 00OpoOKu 1 aHamizy BMICTy 300pa-
JKeHb, Y TOMY YHCII po3Mi3HaBaHHS 00'€KTiB HA (OTO-
rpadisx [5]. [lepeBaramu 6i0mioTex Tumy OpenCV €
HasBHICTH JOKYMEHTAIll Ta MPHUKIAIIB X BHKOPHC-
TaHHs. Hemomiku - BiCyTHICTD peami3amii 11 KOHK-
PETHOT MOBH MpOTpaMyBaHHsS Ta HEOOXiTHICTH IMiJK-
JFOYEHHS 1iJI0i O010MIOTeKH JUIsT BUKOPUCTAHHS KOHK-
peTHUX QYHKIIH, 110 HE 3aBXK/IU € BUMPABIAHUM.

lMocmaHoeka 3adayi

Xoua HaBeJIeHI BUIIIE PillleHHS € J00pe BiATO-
YEeHHMH aNropuTMamu i 6iGmioTexamMu g poOOTH 3
300pa)KCHHSIMH, BCE > TaKW IHKOJM PO3rOpPTaHHS
MOAIOHOT CHCTEMH € HEBHIIPABIAHUM 3 TOYKH 30pY
IIBHJIKOJIIT, 3aJisTHHA pecypciB 0OJaJHAHHSA Ta CKJa-
JHOCTI poboTH 3 HUMHU. ToMmy B naHiif poboTi miany-
€ThCS JOCIITUTH Ta 3alpOIOHYBATH CBiM MiIXill JO
BUpIIIEHHS IIi€i poOsieMH, IUITXOM BIPOBAKCHHS
CHCTEMH BHU3HA4YCHHS O00’€KTIB 3 BHMKOPHCTaHHSIM
METOAY JiepeBa KBaJpaHTIB, JUIA MOPIBHSIHHA 300pa-
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JKEHB, SIK MOXKJIMBE PIMICHHS, KOJH KOMITaKTHE TIpe-
CTaBJICHHs 300paXEHHS Ta BHUCOKOS(EKTHBHHH I0C-
TYII 10 €JIEMEHTIB, ABJIAIOTHCS KIIOYOBUMH BUMOTaMHA
JIO CHCTEMH.

Merta pobdoTH — TIPOBEIEHHS OOCTIHKCHb Ta
po3poOka MeToniB, Moserneit i 3aco0iB 00poOKH 1H -
POBHX 300pa)KCHb JJIs1 BU3HAUCHHS 00’ €KTIB, 3 peai-
3alli€l0 METONy JAepeBa KBaJpPaHTIB AJIsl PEKYPCHBHO-
ro po30HTTSI 1 TOPIBHIHHS 300paKeHb.

O0’eKT n0CaiIzKeHHS — CIICTeMa BU3HAYCHHA
00’€KTIB.

Ipeamer pocaimkeHHsi — MoJieli, METOIN Ta
IHCTpYMEHTaIBHI 3aco0u 00poOKHu 1mdpoBHUX 300pa-
JKCHb.

IIpu po3podui mporpamMHOTO 3a0e3MCUCHHS,
HEOOXiTHO BUPIMIMTH HACTYNHI 3aJadi: JOCIIAUTH
METOJl JiepeBa KBaJpPaHTIB IJISI PEKYPCHBHOTO PO3-
OMTTS BOMIPHOTO MPOCTOPY; MPOBECTH IOPIBHSIHHS
pe3yNbTaTiB, OTPUMAHUX TPU PO3OUTTI 300paKeHb,
Ha HasBHICTh BIJMIHHOCTEH; Ha IiJICTaBl OTPUMAHUX
BIIMIHHOCTEH CTBOPUTH TPETE - PE3YJIbTYIOUE 30-
OpakeHHsI, 110 30epirae pPi3HMIO MEPIIUX JBOX BXiJI-
Hux. [Iporpamue 3a0e3nedyeHHs PO3POOISIETHCS SIK
KOHCOJIbHA YTHJIITa, TOMY NapaMeTpH At Horo pobo-
TH, Taki SK BXigHI 300pakeHHS Ta NUIAX 10 MicTa
30epeXeHHST Pe3yNTYIUOro 300paKeHHS, OTPiOHO
BKa3yBaTH SIK apTyMEHTH KOMaHJHOTO ps/IKa.

TexHornoezii npoekmyeaHHs1

PosrisiHeMo momyssipHi MOBHM IIPOTpamMyBaH-
Hsl, 1110 MIIXOMATH IS peajtizaiii faHol 3aaayi.

C # - 00'exTHO-Opi€EHTOBaHa MOBa MpPOrpamy-
BaHHA 3 OE3MEYHOI CHCTEMOIO THIM3AIil I IIaT-
dopmu .NET [6]. Java - 00'ekTHO-Opi€HTOBaHa MOBa
MpOrpaMyBaHHs, Ma€ MEHIIE HU3bKOPIBHEBUX MOX-
JMBOCTEH U1l poOOTH 3 armapaTHUM 3a0e3MEeYECHHSM,
110 B MOPIiBHIHHI, HaNpuKiaj, 3 C++ 3MeHIIye IIBH-
JKicTh poboTH nporpam [7]. Python - inTepnperoBana
00'€eKTHO-Opi€HTOBAaHA MOBa IPOTPaMyBaHHS BUCOKO-
ro piBHS 3 CTPOTOI0 JMHAMIYHOIO THIi3auieo. Bona
HiATPUMYE AEKiIbKa MapajnrM IporpaMmyBaHHs, 30K-
pema: 00'eKTHO-OPi€HTOBaHY, MPOLEAYPHY, YHKIIIO-
HaJIbHY Ta acleKTHO-opieHToBaHy [8]. OCHOBHI apXi-
TexkTypHI pucu Python: nmunHamiuna Tmmizamis; aBTo-
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MaTHUYHE KepYyBaHHS MaM'ATTIO; MMOBHA 1HTPOCTICKITiS;
MeXaHi3M 0OpOOKHM BUKIIOYEHB;, MiATpUMKa OaraTo-
MOTOYHUX OOYHCIICHb Ta 3py4YHi BUCOKOPIBHEBI CTPY-
KTypu nanux. Ha Bubip Python, y skocTi MOBH 1mpo-
rpaMyBaHHS AJSI CHCTEMH, KA PO3POOISIETHCS, BILTH-
Hynu: migTpumka Python o6'exTHO-OpieHTOBaHOTO
MiX0/My, TIPOCTOTa CHHTAKCUCY, & TaKOXK HASBHICTh
BEJINKOI KUTBKOCTI BOyMOBaHUX (DYHKLIH 1 CTPYKTYp
JIaHUX, SIKI MPUCKOPWIM LIBHIKICTH PO3POOKU IIpO-
rpamMHOT0 3a0e3MeYeHHsI.

CerMmeHrallis - powec po3ailIeHHs TH(PPOBOTO
300pakeHHs Ha JEKiIbKa CETMEHTIB (MHOXXHHA IIiK-
ceiniB). MeTa cerMeHTamii moJsrae y CpoIieHHi i/abo
3MiHI TPEACTaBICHHS 300pa)XCHHS Iy MOJIETIICHHS
fioro anamizy [9]. [lo momyIspHUX METOIIB CErMEH-
Tarii 300paKeHHS MOXKHA BiTHECTH: METOJ 3aCHOBA-
HUHM Ha KiacTepizalii - iTEpaTUBHUI METOJ, IO BH-
KOPUCTOBYIOTh JUIsl PO3AUTHTH 300pakeHHs Ha K
KjactepiB [9]; MeTOA BHIUICHHS KpaiB - J100pe BH-
BYCHA 00JIaCTh 00pOOKH 300pakeHb [9]; meromu 3
BUKOPHCTAHHIM TICTOIpaMy - MiJXiJ BUKOPHCTOBYE
CErMEHTAIlil0, 3aCHOBaHy Ha PyXOMHX 00'eKTax i1 He-
PYXOMOMY OTOYCHHI, [0 Ja€ 1HIIHIA BU CCTMEHTAIlIT,
0 € KOPUCHHUM Y Bizmeo Tpekinry [9] Ta metox mepe-
Ba KBaJpaHTiB (Q-IEepeBO) BHUKOPHCTOBYETHCSA IS
PEKYPCHBHOTO PO3OUTTS ABOMIPHOTO MpocTopy Mo 4
KBagpaHTa (00yacTi), mo € MPIMOKYyTHHUKaMH abo
MaloTh JOBUTHHY (Gopmy [2].

[lepeBaru Takoi CTpyKTypH B TOMY, LIO peTy-
JSIPHUHM MO 3a0e31euye mpocte 1 e(peKTUBHE HAKO-
MUYCHHS, BIJHOBJICHHS 1 00poOKy manux. [Ipocrora
BUHHKA€E 3 TEOMETPUYHOIO PEryJISIPHICTIO PO3OUTTS, a
e(eKTUBHICTh - 32 PaxyHOK 30epiraHHs JHIIe By3JiB
3 JJAHUMH, sIKi peAcTaBIsioTh iHTepec [9]. OcHoBHA
iIest KBaJpo-nepeBa - KOMOIHYBaHHS OJHAKOBUX a0o
CXOKHMX €JIEMEHTIB JJaHWX 1 KOAYBAaHHS BEIHKHUX OJI-
HOPITHUX CYKYITHOCTEH MJaHUX MAaJoK KUIBKICTIO
OitiB. JIiMTHKH OZHOTO KOJBOPY 3aIlOBHIOIOTHCS Be-
JTUKUME "By3namu" JepeBa, HATOMICTh y MICILIX
"cTUKY" KOJBOPIB MOJKHA MOOAYHUTH CKYIMYEHHS Ma-
JICHBKUX KBajpariB. ToMy JepeBO KBaJpaHTIB IUIs
300paXkeHb Ie JCPEBO 31 30UIBbIICHHSIM TJTMOUHH SIKO-
ro 30UIbLIYETHCS KUIBKICTh €JeMeHTIB JepeBa. Llei
ITOPUTM Ma€ HACTYIIHY 3aJIe)KHICTh 4acy BUKOHAHHS
O (u+p+q). [e u— KUIbKICTb MOJITOHIB, p — HEPH-
METp TMOJIITOHIB, PO3/iIbHA 3IATHICTH 300pakKeHHS
[10]. TIpuumau BUOOPY LBOTO METOAY PO3OUTTS 30-
Opa’keHb HACTYIHI: KOMIIAKTHE IPEICTaBJICHHS 30-
OpakeHHS Ta BUCOKOE()EKTUBHHUH JTOCTYII JI0 €lIeMEH-
TiB, SKMH JOCATA€ThCS 32 PaXyHOK JIEPEBOBHIHOI
CTPYKTYpPH JIaHHX, SIKOIO 1 € IepEeBO-KBAIPAHTIB.

Peanizayiss cucmemu

Buxonsun 3 OCHOBHHX 3aBJaHb pOOOTH HaBe-
JIEMO METOJ| peaiizamii repeBa kBaxpanTiB. Hactym-
HUH KOJI IEMOHCTPY€E OIUC JiepeBa KBaJIPaHTIB Ha
MOBi mporpamysanss Python (stictusnr 1).
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Jlictuar 1 — Onmc nepeBa KBaJIpaHTiB HA MOBI
nporpamyBaHes Python.

class QuadTreeRect(Rect):
def __init_ (self, pt1, pt2):
super().__init__(ptl, pt2)
@property
def color_distance(self):
return self._color_distance
@color_distance.setter
def color_distance(self, color_distance):
self._color_distance = color_distance
@property
def average_color(self):
return self._average_color
@average_color.setter
def average_color(self, average_color):
self._average_color = average_color
def __eq__ (self, other):
return self.average_color
other.average_color  and (self.top_left()
other.top_left() and self.bottom_right()
other.bottom_right())

Knac ymacmimyerscst Bim kmacy Rect, sxuii €
peaizaliero IpsIMOKYTHHKA Ta MICTHTB y 001 MeTox
U PO3OUTTS MPSIMOKYTHUKA Ha 4 PiBHI YaCTHHH, IO
HEOOXITHO IS CTBOPEHHS MOUIpHIX BY3MIiB JepeBa
kBajpanTis [11].

Momo wmacy QuadTreeRect, To BiH MiCTHTH
reTepu Ta ceTepu Ui mapamerpis average color (ce-
pelHe 3HaYEeHHS KOJIbOPY), SIKE MICTHUTHCS y BiJNOBI-
JHOMY TpSIMOKYTHUKY JepeBa (By3ii), a TaKOX
color_distance. Color_distance - 3HayenHst oTpumane
B pe3yibTaTi OOYUCICHHS PI3HUII MIX KOIBOPOM
KOYKHOT'O ITIKCEJIsl B Cepe/IMHI MPSIMOKYTHHKA Ta cepe-
JIHIM 3HAYECHHSIM KOJIbOPY IIbOTO MPSIMOKYTHHKA.

[ToyaTok pO3OHTTS 300paXKCHHS - OTPUMAHHS
300pakeHHsI y BUTIIAI JBOMIPHOTO MAacCHBY MIKCEIiB,
UIsIXoM po3podku Meromy get pixels_from_image()
(mictunr 2).

Jlictuar 2 — OrpumaHHs miKceliB 3 300pa-
KEHHS y BUTJIIIM IBOMIPHOTO MacHBY.

def get_pixels_from_image(self):

im = Image.open(self.image_name)

colors = list(im.getdata())

width, height = im.size

return [colors[i * width:(i + 1) * width] for i in
range(height)]

Mero/ moBepTae IBOMIpHUI MacuB JIOBXH-
HOIO 3 (TpbOMa eJIeMEHTaMM KOJYETBhCS KOJIp MiKce-
751). BUKOPHCTOBYIOYM JIOCTYII [I0 €JIEMEHTIB 4epes
iHAEKC, OTPUMAJIM 3HAYEHHS KOJBOPY, Y BiATIOBIAHIN
TouIli 300pakeHHs. 3MIHIOIOUM MiHIMAJIBHUHN PO3Mip
BYy3J1a JepeBa, MOXHA PETYJIOBATH SKICTh BHX1THOTO
300paKeHHSI 32 PaxyHOK OOMEXEHHS TOJaIbIIOTO
CTBOpCHHS HamaAKiB. Tak K, BETHKi 00JIACTI OJHOTO
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KOJIbOPY MPEACTABIIATHCS Y BUIIIAAI OHOTO BEJTHMKOTO
NPSAMOKYTHHKA, TO Ha IX MOZajbIle po3OUTTI 3MiHa
MIiHIMaJIFHOTO PO3Mipy By3la He BIUIMBae. st mpo-
rpaMHOI peaiizaliii BU3HaA4YEeHHS CEpeHBOTO 3HAYCH-
Hs KOJIbOPY B 3alaHOMY BY3Ji JiepeBa CTBOPEHO Me-
TOJI, IO MpUiiMae Ha BXiJ By30JI JepeBa (JICTUHT 3).

Jlictunr 3 — CepeiHe 3HAYCHHS KOJILOPY

def calc_average_color(self, rect):
red_ sum=0
green_sum =0
blue_ sum=0
for row_i in range(rect.top, rect.bottom):
for column_j in range(rect.left, rect.right):
red_sum += self.pixels[row_i][column_j][0]
green_sum += self.pixels[row_i][column_j][1]
blue_sum += self.pixels[row_i][column_j][2]
rect_area = rect.get_rect_area()
return int(red_sum / rect_area), int(green_sum
/ rect_area), int(blue_sum / rect_area)

Jami y BKIaJeHOMY IMKII, Yepe3 IHICKCH
MPOBOIUTHCS MTOCTYII IO MIKCEINiB 300pakeHHs, IO
3HaXOIAThCsl B 0Onacti Bys3na nepesa. [IpoBoanThes
MiIpaxyHOK TPHhOX CKJIQJOBHX KOJIBOPY Ta KOXKHA
CKJIa[I0Ba KOJBOPY MUINTHCS HA KIIBKICTH MIKCENTiB Y
3aJaHOMY BY3Ii, JJISI 3HAXO/KCHHS CEpEeIHBOrO 3Ha-
4yeHHs. Tak METOo/ MOBEPTAE TPU CEPEIHIX 3HAUCHHS:
YEepBOHOI, 3€JIEHOI Ta CHHBOI CKJIAJOBUX KOJbOPY.
Jnst oTpuMaHHs 3Ha4YeHHs Pi3HHII KOJILOPIB, 3HAM-
JIEMO CepellHE 3HaYCHHs KOJbOPY B IIbOMY HPSIMOKY-
THHKY.

HactynHuM KpOKOM € 3HaXOJDKEHHs Pi3HULI
32 MOYJIeM MIX CEepeiHIM 3HAYeHHSIM KOJIbOPY B
KBaJIPaHTI Ta 3HAYCHHSIM KOJIbOPY mikcems. st 1mpo-
r0 y BKJIAJCHOMY IHKJII 3HAWIEMO PI3HHUIIO MiX
CKJIQJIOBOIO KOJIbOPY KOKHOTO ITIKCEJsl Ta CEePeaHIM
3HAYCHHSAM KONIbOpY. P0O3paxyHOK NpOBOIMTHCS TPU
pas3u, Uil KOXHOI CKJIaZoBO1 Kosibopy. PesymbraTn
PO3paxyHKIB IiJICyMOBYIOThCSI.

[Ticnst 3aBepIIEHHS MipaXyHKIB METOJ MOBEP-
Ta€ 3HAYCHHS PI3HULI KOJILOPY MOIJIEHE Ha IUIOLLY
NPSMOKYTHHKA Ta TIOMHOXKEHY Ha TpU. MHOMEHHS
TUIOLII NPSIMOKYTHHUKA Ha TPH, BIIOYBAEThCS uepes Te,
110 /ISt Ti€T %K caMoi IJIOIi PO3paxyHOK MPOBOJMBCS
TpHU pasH, U1 KOXHOI CKIanoBoi konbopy. [Ipencra-
BUMO eTanu poboTu nporpamu Ta ii okpeMux (yHk-
il y BUMIBSIAL OJIOK CXeMH, siKa BimoOpakae mporiec
PO30UTTsI 300paskeHHs Ha KBagpaHTH (puc. 1).

PesynbraTomM po30HTTS 300pakeHHS BHCTYIA€
MacuB KBaJpaHTIB By3iTiB nepeBa. KokHuil Takumit
BY30JI MICTHTB B €001 00’€KT THITy IPSIMOKYTHHKA Ta
3HA4YeHHS CEePeIHBOr0 KOJBOPY 1 BiACTaHI KOJBOPIB.
Matoun Takwmii HaOip XapakTepUCTHUK I KOXKHOTO
By3Jla JiepeBa, MOJXXHa IPOBECTH IMOPIBHSHHSI JIBOX
300pakeHb 4Yepe3 MOPIBHAHHS iX JEpPEB KBaJpPaHTIB
[11].
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Orpumanus
nikcein 3
300pakeHHs

TouaTrose
posouTTS
300pakeHnst Ha
PiBHI YacTHHI

Pisnnus
KOALOPIB 200
AAPANTA

PosdurTa
KBAApAHTA HA 4
BY3IH

JoaaTu KBAAPAHT
¥ pesyabTyiounii
Macns

A

Binoopaznu
aepeso
KBAAPAHTIB

A

Pucynox 1 — Biiok cxema po30uTTs 300pakeHHs

J11s1 KOPEKTHOTO MOPIBHSIHHS €JIEMEHTIB Jiepe-
Ba KBajapaHTiB Tpeba misa knacy QuadTreeRect 3mi-
HUTH METOJ, IO BiAIMOBiNa€ 3a MOPIBHIHHA 00’ €KTIB
(mictuHr 4).

Jlictunr 4 — IlepesmsHauenns __eq_ ().

def __eq__(self, other):

return self.average_color
other.average_color  and (self.top_left()
other.top_left() and self.bottom_right()
other.bottom_right())

BimnoBimHO 1m0 HOBOi peamizamii MeTox
__eq__() moBepHe 3HaueHHs True, y TOMY pasi sSKIIO
cmiBHamae cepefHid KoJip KBaJpaHTIB, a TAaKOXK KO-
OpIMHATH IXHBOI BEpXHBOI JIIBOT Ta HIKHBOI IPaBOl
TOYOK. HacTymHUM KpOKOM € 3HaXOJDKEHHS eJIeMeH-
TiB JlepeBa KBaJpaHTIB 300pakeHHs |, SKUX HE Mic-
TUTh 300paxxeHHst 2. ToOTO HEOOXiJHO 3HAWTH Pi3HH-
1[I0 MHOKMH JiepeB KBaapaHTiB. [yt 1poro po3poo-
neHo mertoj compare images rects(self, listl, list2)
(mictuar 5).

Jlictunar 5 — 3HaX0KEHHS Pi3HUII MHOXKHH.

def compare_images_rects(self, list1, list2):
outputlist =[]
list3 = listl + list2
for item in list3:
if item not in list2:
outputlist.append(item)
return outputlist



ISSN 1996-1588

Hayxogi npayi JJouHTY

Nol (26), 2018

Cepis “Inpopmamura, kibepnemuxa

ma obuuceaIbHa mextika’

)

AJNTOPUTM MOPIBHIHHS 300payKEeHb TAKWH:

— TIIPOBECTH IIOYATKOBE PO3OHTTS MIBOX 30-
OpakeHb, 3a/1aBIIM 3HAYCHHS MiHIMaJIBFHOTO PO3Mipy
BY37Ia;

— 3pOOUTH TOpIBHAHHS OTPHMAaHUX BY3JIB
JiepeBa IepIIoro i APYroro 300pakeHsb;

— 714 3HaliIeHUX KBaJpaHTiB, OBTOPIOBATH
MOPIBHSIHHS, IIOKM JOCSTHEMO 3aJaHOr0 3HAuYeHHS
MIHIMQJIBHOTO PO3Mipy KBaJIpaHTa;

— Ticis OTPUMaHHS pPe3yJbTaTiB, CTBOPUTH
HOBUIl rpadiunuii ¢aiii, Ta Ha OCHOBI OTPUMAaHOTO
JiepeBa KBaIPAHTIB OTPHMATH 300pakeHHS.

lMpuknad po6omu cucmemu

B pesynbTati mpoBeneHHS IOCTiIKEHb Ta BU-
3HAYCHHS OCHOBHHUX €TaIliB POOOTH CHUCTEMH UII pe-
amizamnii MOpiBHAHHS 300pakeHb PO3POOIIEHO KOHCO-
JBHY YTHIITY, fiKa BUKOPUCTOBYE Ul Iepenadi ap-
T'YMEHTIB 3 KOHCOJI Kiac ArgumentParser.

KopucryBau (abo cuctema), mpu 1mboMy, Mae
MOXJIMBICTh HEpeJaTH B MpOrpaMy HACTYIHI apry-
MEHTH: LUISIX A0 300pakeHb, SIKI IOPIBHIOIOTHCS;
MiHIMaJIBHUW PO3MIp By3Ja AepeBa; MiHIMaJIbHY pi3-
HUIFO KOJBOPIB Ta MUIAX 0 MicTa 30C€pPEKCHHS pe-
3yIbTYIOYOr0 300paXKeHHSI.

VY micTuHTY 6 HaBEeEHO KO, KU BiAIOBimae
3a mepeaavy apryMEHTIB 3 KOHCOJIi Ta 3aIycK poOOTH
HPOTPaMH.

Jlictuar 6 — Ilepemada apryMeHTIiB 3 KOHCOMI
Ta 3aIycK poOOTH MPOrpamH.

def get_args():
parser = ArgumentParser()
parser.add_argument('--
imagel',required=True,type=str)
parser.add_argument('--
image2',required=True, type=str)
parser.add_argument('--
save_to',required=True, type=str)
parser.add_argument('--min_color_diff’,
required=False,type=int, default=5)
parser.add_argument('--
min_quad_size',required=False,type=int, default=4)
args = parser.parse_args()
return args
if _name__ =='_main_"
args = get_args()
image_comparator = ImageComparator(
args.imagel,
args.image2,
args.save_to,
args.min_color_diff,
args.min_quad_size)
image_comparator.compare_images()

PosrnssHemMo mpukiag poOOTH MpOorpamMu MpH
MOpPiBHSHI 300pakeHb CYIyTHHKOBUX 3HIMKIB aepoj-
pomy. BxinHi 300paxkeHHs HABEJIEHO Ha PUCYHKY 2.

//‘.
i 4

3o06paxeHHs 1 ; 306paxeHHs 2
Pucynok 2 —3HiMKH aeporpomMy

Ha 300paxeni 2 6auMMO CyITyTHHKOBI 3HIMKH
aepoJpoMy i3 Pi3HOI0 KUIBKICTIO JiiTakiB. [IpoBenemo
MOPIBHSHHS LUX 300pa)KeHb 3a JOTIOMOTOI0 pO3p00-
JICHOTO TIPOrPaMHOTo 3a0e3MeYeHHS.

Ha pucynky 3 300paxxeHa MOCiZIOBHICTh KPO-
KiB pO30MBKH 300pa)KCHb Ta MOPIBHSHB 1X JIepeB KBa-
TIPaHTIB.

a r
n sl 3

Pucynox 3 — Po30uBKka 300pakeHb Ta HOPIBHSIHHS 1X
JiepeB KBaJIpaHTIB

Sk BUIHO Ha PUCYHKY 3, BKE Ha MEpIIiil iTe-
pamii MOXHa TO0AYUTH O0NAcTi 300pa)KeHHs, SKi
BiJIPI3HAETHCSL.

Ha mopmamemmx kpokax, BinOyBaeThCS pPO30OH-
BKa JlepeBa KBAJPaHTIB, OTPUMAHOTO Ha IIOIEpe-
HBOMY Kpoiii. | Tak 10 THX Mip MOKU HE Oyae Jocsr-
HyTa 3ajaHa TOuHICTh. [y mpukmaxy, B Tabmuii 1
HaBeJIeHa 3aJIe)KHICTh Yacy BUKOHAHHS POOOTH MpO-
rpamu, B 3aJIe)KHOCTI BiJ| IUTOLI MiHIMaJIbHOTO By3JIa.

Tabnuus 1 — 3anexxHicTs yacy poOOTH IpOrpaMu Bix
IUIONII By371a

MinimanbHa wioma | Yac BUKOHaHHS TPO-
By3J1a (miKceni) rpamH (CeKyHAHN)
2500 2,81

625 2,95

144 3,29

36 57

9 33,6

Ha ocnoBi Tabnuui 1 nodyxyemo rpadik 3a-
JIeXHOCTI Yacy poOOTH IporpaMu BiJ IJIOIII By3i1a
(puc. 4).
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Jlanuii MeTon MO3BOJIAE TOPIBHIOIOYHM KapTH

_ 000 MICHIEBOCT] i3 300pak€HHSMH, OTPUMAHHMH B pe-

E, 2500 3yJIbTaTi NEPIOAUIHOT 3HOMKH, BUSBISATH 00 €KTH SIKi

& 000 3’ABIAIOThCA 00 3HMKAIOTh y MICIIX IPOBENCHHS

2 200 KOHTPOJTIO MICIIEBOCTI, 6€3 y4JacTi JIIOANHH.

B e

B 2000

£ BucHoeku

! 15,00

§ 16,00 B po6oTi mpoBeneHo AOCIiIKEHHS, OTPUMAHO

&8 seo Ta HaBEAEHO BapiaHT MPOTrpaMHOI peanizamii MeTozaa
000 JiepeBa KBAJPaHTIB JJIs TOPIBHSIHHS JBOMIPHHUX 30-

2500 625 44 36 s OpakeHb. BcTaHOBJIEHA 3aNI€XKHICTD MIX SIKICTIO ITO-

MimiManbHa IIToma Eysia (THKCem)

PIBHSIHHS 300pakeHb Ta TAKMMH XapaKTEPUCTUKAMHU
JlepeBa KBAJIPAHTIB K MiHIMAIBHUHA PO3Mip By3ia i
BiJICTaHb KOJIOPIB B CEPEIHHI BY3IIa.

ABTOpH BHKOHAIIU MIPOTPaMHY peajlizaliiio cu-
CTEeMH BU3HAYEHHS O0’€KTiB, 3 peaji3almi€io METOmy
JiepeBa KBAJIpaHTIB IUII PEKYPCHUBHOTO PO3OHUTTS 1
MOPIBHAHHA 300paKeHb, 32 JOTIOMOTOI0 SKOI MOpiB-
HSHO CYIYTHHKOBI 3HIMKM. B mopambmomy miany-
€TBCS IOCTIUTH POOOTY JIaHOTO METOAY IpH HOPiB-
HSHHI 300pakeHb, 3 YpaxyBaHHSIM HIYHOI 3HOMKH Ta
3HOMKH B YMOBAX Pi3HHX MEPEIIKO]I.

Pucynok 4 — 3anexHicTh 9acy poOOTH porpamMu Bif
TUTOIIi By3JIa

Sk BHOHO HA PHUCYHKY 4 i3 3MCHIICHHAM MiHi-
MaJIbHOI IUIOIII By3Jia IepeBa, 30UIbIIY€EThCS Yac BH-
KOHAHHS MPOTPaMH, ajie pa3oM 3 I[MM 30UIbIIYETHCS 1
SKICTh BUXIJHOTO 300pakeHHsS. 30UIbIICHHS 4Yacy
BUKOHAHHS MTPOTPaMH TOB’I3aHO 13 3pOCTaHHIM YHC-
Jla eJIeMEHTIB JiepeBa KBaJIpaHTIB, a TaKOX IX Moja-
JIBLIMM TIOPIBHSIHHSM OJIVH 3 OJIHUM.
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3anopOKCKHUiA HALIMOHAJIBHBII TeXHUUECKUi yHHBepeuTeT (YKpanHa)

ONPEAEJEHUE OFBEKTOB C HCIIOJIb3OBAHUEM JEPEBA KBAJIPAHTOB

B paboTe mpuBOaUTCS aHAIN3 METOJOB CETMEHTAIINN U CPaBHEHHS M300pakeHNH U IpeaiaraeTcs, HCIoiIb30Ba-
HHE METOJa JepeBa KBaJIPaHTOB, ISl PEKyPCUBHOI pa3OWBKM M CpaBHEHHUS M300pa)keHUH, Kak BO3MOXHOE pe-
IIeHHE, KOTJa KOMIIAKTHOE MPEICTaBICHNE M300paXeHNsI M BEICOKOI()(EKTUBHBIM JOCTYI K 3J€MEHTaM, SIBIIS-
FOTCSI KJTFOYEBBIMHU TPEOOBAHUSAMH K CHCTEME.

Kniouegvie cnoga: ceecmenmauyus, cmpykmypul OGHHbIX, U300PAdCEHUS, KEAOPO-0€PEeEo.
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G.G. KIRICHEK, V.I. KURAI
Zaporizhzhia National Technical University (Ukraine)
DEFINITION OF OBJECTS USING A QUADRANT TREE

In this work proposed to use the quadtree method, for recursive decomposition and image comparison as
the possible solution, when compact image representation and high-efficiency access to elements are key system
requirements.

Objectives of work are: conduct research and choose the method of image processing; recursive partition-
ing and representation in form of quadtree; conducting a comparison of the results of partitioning of two images,
saving the found differences in the third resulting image and automation of image processing. Purpose of work is
to conduct research and develop methods, models and means of digital images processing to determine the ob-
jects, with quadtree method implementation for recursive partitioning and images comparison.

The proposed method for identifying different image areas that have been improved by obtaining of im-
age part in the form of quadrants that contain the coordinates and color of image part and obtained the approach
of convenient data manipulation to reduce memory consumption and providing quick access to image elements.
The system detection of objects had been working out as the method of images fixation, comparing them and
preserving differences.

The authors received a mechanism for processing graphics information, for the purpose of its further in-
terpretation by a person in medicine (analysis of X-rays), or to compare terrain maps to detect objects that appear
or disappear, etc. The data structure of quadrant tree was researched.

The dependence established between the quality of image comparison and such characteristics of the
quadtree such as the minimum size of the node and the distance of colors in the middle of the node. The software
implementation of quadtree method for comparison of two-dimensional images had been presenting.

Keywords: segmentation, data structures, images, quad-tree.
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