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SELECTION OF SIGNS FOR SEARCHING OBJECTS
ON A TEXTURE BACKGROUND

Abstract. When searching for a variety of objects on the
surface, texture analysis is quite important. The texture
contains information about the objects and their interaction
with the surrounding space and assists, ultimately, to the
selection of the contours of individual objects in a complex
scene. One of the main factor that affects on the accuracy and
speed of the searching is the correct choice of texture
features. Brightness differences of adjacent pixels play one of
the key roles in searching not only a variety of textures on
images, but also objects of non-texture type. So a software for
developing algorithms and programs for locating objects and
textures in images, based on features calculated from the
histogram of brightness differences in combination with both
standard features and the ones proposed by the developer, is
presented. The purpose of this work is to quickly search for
suitable features and simplify the writing of programs for
searching textures and objects for different types of images. In
this program the method of the pixel sliding window on the
image is used. Results. Examples of the use the program for a
number of images are given, and as a practical application,
the searching for defects in images during resistance spot
welding is shown. Conclusion. The tool allows not only to find
the optimal features for the searching the different types of
textures, but also to be used to search for various objects that
are not textures. In addition, the fact that its programming
language is C++ allows you to transfer the developed
programs to modern controllers with minimal effort. In
addition, the program determines how much of the entire weld
surface is occupied by defects.
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Anomauia. Ilpeocmaenenuii npocpamuuii.  nNpooyKm  Ois
PO3POOKU ANeOpUMMIE [ NPoSpam i3 3HAX00XHCeHHs 00'ckmig i
mexkcmyp y 300pAdCEHHAX HA OCHOBI O3HAK, OOUUCIEHUX 3
eicmoepamu  nepenaocie ACKpagocmi, 6 MNOEOHAHHI AK 13
CMAaHOapmMHUMU O3HAKAMU, MAK | 3anpONOHOBAHUMU KOPU-
cmyeauem. IIpusedeni npukaaou npaKkmuyHo20 3acmocy8aHHs.
yiei' npoepamu.

Knrouosi cnosa: mexcmypa, cicmoepama, nepenad, 0o ekm.

Annomayusa. Ilpedcmasnen npoepammuuvlil. NPOOYKM 0N
Paspabomru anzopummos u npopamMm Ho HAXOHCOEHUIO
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00beKmos u mexkcmyp 6 U300padCeHusx Ha OCHOBe Npu-
3HAKO8, GbIUUCIEHHBIX HO SUCIOSPAMME NePenados ApKoCcmu
6 CouemaHuu Kax co CMAanOapmHulMu NPUHAKAMU, MAK U
npeonodceHHbiX noavzogamenem. Ilpusedenvl npumepvl uc-
NOb308AHUS NPOSPAMMDYL.

Knroueswvie cnosa: mexcmypa, eucmozpamma, o0vexm.

Beryn. 3a momrykoM pi3HOMaHITHHX 00’ €KTIiB
Ha 300paKeHHSX aHalli3 TEKCTYpP Ma€ JIOCHTh Bax-
nBe 3Ha4eHHS. TeKcTypa MicTUTh iH(OpMaIlio mpo
MOBEpXHIO O00'€KTIB Ta iXHIO B3a€EMOMII0 3 HaB-
KOJIUIITHIM TIPOCTOPOM 1 CIIPHSE, B OCTATOUYHOMY
MiICYMKY, BUIIICHHIO OOpPHUCiB OKpeMHUX 00'€KTIiB Ha
cknamHid cueHi. OFHUM 13 OCHOBHUX (aKTOPiB,
SIKUH BIUITMBA€ HA TOYHICTH 1 IIBHIAKICTH IOIIYKY €
MPaBUIBHUIN BUOIp TEKCTYPHUX O3HAK 1 aJrOpUTMIB
ix oOumcnenns [1]. Pi3Humi sickpaBocTeil CyMiXKHUX
MIKCENIB BiNIrpaloTh OIHY 3 KIIOYOBHX pOJEH IMpH
3HAXOJKCHHI HE TUIBKH Pi3HOMaHITHHX TEKCTYp Ha
300pakeHHAX, ale i 00 €KTIB He TEKCTypHOT'O THITY
[3]. Ha puc. 1 mokazaHO peryispHy TEKCTypy 3
00’€KTOM HE TEKCTYPHOTO THITY. SIKII0 o0y yBaTH
rpadiki pI3HHIB SCKPABOCTEH CYyMIKHUX IIKCEIiB
JUTSL pSIZIKA 1 CTOBIIIIS 300paXKeHHSI Ha TIePETHHI SIKUX
3HAXOIUTHCS TaAKMH 00’ €KT, TO Ha HUX MOJKHA JIETKO
NMo0aYUTH KOOPAWHATH BiXWICHB BiJl PEryJIIpPHOCTI
TEKCTYPH, SIKi HaJeXaTh IbOMY 00’ €KTY.
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PUC. 1. Pi3Huwi sscKpaBOCTEH B OKPEMOMY PSIIKY 1 CTOBIII
300payKCHHS
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BUBIP O3HAK JIJIA ITIOIIYKY OB’€KTIB HA ®OHI TEKCTYP

Onwuparouuch Ha 1€, aBTOPH CTBOPHIHU IPO-
rpamy, 1o JO3BOJISIE HA OCHOBI PO3PaxyHKY TiCTO-
TpaM¥l TIEPEeTaliB ICKPABOCTI 3HAXOJUTH O3HAKU SK
BIJIOMi, TaK 1 3ampoOIIOHOBaHI aBTOpaMH, Ta Mapa-
METPH KOB3HOTO BiKHA, 3a SIKUMH 3IiHCHIOETHCS
MOITyK 00’ €KTIB 1 TEKCTYp Ha 300paKeHHi, M0 Tpe/-
CTaBJICHE MaTpHUIICIO sICKpaBocTi MatrBr.

I. Ontuc nporpamu

[Iporpama, O0K-cxema SIKO1 IMOKa3aHa Ha pHc. 2,
gamnucada Ha mMoBl C ++ Builder 1 cximagaerscs 13
YOTHPHOX MOJIYJIB.

ITPOTPAMA
A A
MOAVYIJIbl MOAYJIb2
O3HaKH: O3HaKH:
PixMiddIV5 MiddlV
PixMiddIH5 MiddIH
PixMiddIV3-5 MMH
PixMiddIH3 5 MMV
PixMiddIV3 MiddIBr
PixMiddIH3
MiddIRr
A {
MOAYJIb3 MOAYJIb4
O3HAKH: Kopucrysau
ZPV MOXe
ZPH 3anporpamy-
MiddlV BaTH CBIii
MiddIH Habip 03HaK
MiddIBr

PUC. 2. bnok-cxema nporpamMu

VY KOXHOMY 13 MOAYJNIB peaji3oBaHUil anro-
PUTM, L0 BHKOPHUCTOBYE KOB3HE MO 300pa’KeHHIO
BikHO. CroyaTtKy aiisi IIyKaHOTO O0’€KTa y BiKHI,
pO3Mip SIKOTO 3aJa€ThCA KOPHUCTyBadeMm, OOUHC-
JIOIOThCS MATPUIIl Pi3HUI SCKPABOCTEH CYMIKHUX
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MiKCelNiB 1Mo BepTUKami i ropusonTani — MatrDifV,
MatrDifH. EnemeHT mmux MaTpumb OOYHCIIOETHCS
SK PI3HUI 3a MOIYJEM 3Ha4eHb CYMDKHHX eJie-
MEHTIB MaTpHIi sickpaBocTi MatrBr.

Jiist MaTpuIi Mo ropu30HTAai:

MatrDifH [x, y]=abs(MatrBr[x, y] —
— MatrBr[x+delta, ]);

Jliis MaTpuIli o BepTHUKAIi:

MatrDifV [x, y]=abs(MatrBr[x, y] —
— MatrBr[x, y+delta]);

ne delta — BigCTaHb MiX CYMIKHUMH IKCETaMHU.

Ha ocHOBi nux marpuupb OOUMCIIOIOTHCS TakKi
O3HAKH 3aIPOIIOHOBAHI aBTOPAMH:

- cepelHs BENMYMHA TIepenaiiB sCKpa-
BOCTI CyMDKHHX MIKCEIiB MO0 BEPTHKAJI i TOPU30H-
taini MiddlV, MiddlH:

widthheigt
D> MatrDifV[i][ j]
Middlv= =
width x heigt
widthheigt
D> MatrDifH[i][ /]
MiddIH=-—"22 :
width x heigt
ne, width — mupuHa KOB3HOTO BikHa, heigt —
BHUCOTA;
- KUIBKICTh HYJBOBHX MEpENajiB Mo

BepTuKani i ropusontani ZPV, ZPH;

— KUIBKICTh TEpernajiB, MO MEePEeBHUIYIOTh
CEepPEeNHI0O BEIMYMHY Yy TPUYlI 10 BEPTHUKATL 1
ropusonTam PixMiddlV3, PixMiddIH3;

— KUIBKICTh TepenaiB, MO 3HAXOMATHCS Y
JiarasoHi Big TpPbOX OO ITSATH BiA CepeaHbOL
BemmunHU PixMiddlV3 5, PixMiddIH3 _5;

— KUIBKICTh MEPENajiB, MO MEePEBUIYIOThH
CepeqHI0 BEeNWYMHY y I'sATh pasiB PixMiddlVS5,
PixMiddIH5;

— KUIBKICTh IepenaiB, M0 MEPEeBUIIYIOTh
CepelHe 3HaYeHHs y yoTupu pasu MMH, MMV.

[IpakTuyHe 3acToCcyBaHHS MPOrpaMH MOKAa3ajo,
110 OUTBIN JieTanbHa PO30MBKA TiCTOrpamMu i Gopmy-
BaHHsS JOAATKOBHX O3HAK JHIIe 30iibIIye oOcsr
obuncieHs Oe3 moimmeHHs sSKocTi. [l o0poo6-
JICHUX 300paKeHb NpPHU OJHAKOBIM OCBITJICHOCTI
300paskeHHsI 1 LIyKaHOro 00’ €KTa SIKiCTh MOMITHO
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MiBUIIYETHCS, SKIIO BUINE3TaJaHi O3HAKU JIOTIOB-
HIOIOTBCS ~ O3HAKOK) CEPEeNHBOI  SICKPaBOCTI —
MiddIBr, obumncieHoi mo MaTpuili SICKpaBOCTI IS
LIOT'O X BIKHA.

Habip o3Hak i po3Mmip BikHa oOHWpae KOpH-
CTyBad. Y Tpoleci CKaHyBaHHS 300paKCHHS
KOB3HUM BIKHOM TIPOBOJMTHCS TOPIBHSIHHS O3HAK,
Oo0YHCIIeHNX A7 TOTOYHOTO BIKHA 3 TakUMH X
O3HaKaMH ITyKaHOTO 00’€KTa YM TEKCTYPH, i, AKIIO
pI3HHUIIL HE TEPEBUINYE OOpaHWH KOPHUCTyBadeM
[OPIr, TO BBAKAETHCS, IO CEPEAMHHUN MIKCE
MOTOYHOTO BiKHA HAJECKUTHh LIYKaHOMY 00 €KTY 4M
TEKCTypi.

Jns  migBMINEHHS — SIKOCTI  PO3IMi3HABaHHS
mporpamMa J1a€ MOKIMBICTh KOPUCTYBauy:

- 3MIHIOBaTH Ha0ip O3HaK, He TiIbKU
BHOMpaIOYN MOTPIOHWH MOMYJIL MpOTpaMH, aje i
BHUJIUISIFOYM HEOOXIJIHI O3HAKU BCEPEIMHI CaMOro
MOJTYJISE;

- BpaxoByBaTH 0OpaHi 03HAKH B IIpOTpami —
mo A abomno Vv ;

- 3MIHIOBaTH PO3Mip KOB3HOT'O BiKHa;

- BUOMpATH BiACTaHb MK CYMDKHAMH
miKceNaMl TpH  OOYKMCICHHI MAaTpHlb Pi3HHLb
SICKPaBOCTEH;

- MoTepeIHb0  iNbTpyBaTH 300paskeHHs
PI3HUMH METOJaMH TIepe] TIOITyKOM 00'€KTIB.

I1. Pe3yabTaTi po6oTH IPOrpPaMHOrO
3a0e31eYeHHs

Ha puc. 3 3Bepxy — TekcTypa 3 JBOMa Bin-
XHJICHHSIMU BiJI PETYIISIPHOCTI, 3HU3Y — 3HAXOKEHHS
LIUX BIAXWICHD NUISIXOM iX YOpHiHHA. Taki TekcTypu
MOXYTb OyTH BHKODHCTaHi SK JUIS TECTYBaHHS
IPOTPaMHOTO MPOAYKTY, TaK 1 JIsS  IEpIIoro
HaOMMKEHHST NPU TIOIIYKY ONTHUMAaJbHHUX O3HAK Ta
iX mapameTpis.

[Ipu o6pobIti 300paxkenHs (puc. 4) BUKOPH-
croByBanucs o3Haku MiddBr, MiddlV, MiddlH
MoZyIs 3, po3Mip KOB3HOTO BikHa 24x24, mopir — 0.2.

Pesynerar pobotn puc. 5. IIporpama Takox
J03BOJISIE 3HAXOAUTH OO0JACTh 300pakKeHHS, IO
HE HalleXHUTh HIYKaHOMY 00’€KTy abo TEeKCTypi
(puc. 6).

Kpim Toro, mporpama € Bigkputa — B Hei
MOXXYTh JOaBaTUCS HOBI MOJYJI, 2 B OCTAHHBOMY
KOpPHCTyBa4 Ma€ MOJJIHMBICTH BHOpaTH 1 3ampo-
rpaMyBaTH 3alPONIOHOBaHI HUM Ha0ip O3HaK.

III. IIpakTHYHe 32CTOCYBAHHS NPOTrPaMu

[Iporpamuuit npoaykT OyB 3aCTOCOBaHHMA IS
MOIIyKy Ae(peKTiB MPU KOHTAKTHOMY TOYKOBOMY
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PUC. 3. Tecrose 300paxeHHs

PUC. 6. YopHninnst obiacti 300paxkeHHs, 110 HE HATEKUTD
LIyKaHiil TeKCTypi
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3BaproBaHHI. 300paxkeHHS Oe31e()eKTHOI MOBEpXHi
3BapIOBaHHs SBISIE COOOI0 PErysipHY TEKCTypy, a
OyIb sKi BiIXWJICHHS BiJl PETYISIPHOCTI € neeKToM
(puc. 7). Ha puc. 8 nedexrtu 3a4opHeHi.

Kpim Toro, mporpama BuU3HA4ae, Ky 4aCTHHY
BiJ] yci€l moBepxHi 3BaplOBaHHS 3aliMalOTh AE(PEKTH.

PUC. 7. OpwurinanbsHe 300paXKeHHs IIOBEPXHEil 3BapIOBaHHS
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PUC. 8. ledextu BUiICHI YOPHIHHAM

BucnoBoxk. IIporpama mo3BoJNsie HE TUIBKH
3HAXOJUTH ONTHMAJbHI O3HAKU JJIS 3HAXOJKCHHS
pI3HUX THITIIB TEKCTyp, a W 3aCTOCOBYBATHUCS IS
MOIIYKY PI3HOMaHITHUX O0’€KTiB, SIKi HE SBJISIOTH
coboro Tekctypu [2]. Kpim TOrO, TE, 1m0 MOBOIO
nporpamu € C++, mo3Bomsie i 3 MiHIMAJIbHUMH
TPYAOBUTPATAMH 3aCTOCOBYBATH y CYYacCHHX KOH-
Tpoiepax. Kox mporpamm MoOXHA OTpUMaTH 3a
eJeKTpOHHOIO anpecoro sudak52@ukr.net.
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