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Software Development
for 3D-Images Identification
and Recognition
for Laser Beam
Profiling Systems

Andriy Yarovyy], Raisa Vlasiuk?,
Olena Stepanchuk

Computer Intelligence Department,
Vinnytsia National Technical University,
UKRAINE, Vinnytsia, Khmelnytske shosse 95,
E-mail: 'a.yarovyy@gmail.com, *ylasyuk.raya@gmail.com

The recognition of complex 3D images is an important
task for the solution of applied problems of machine
vision systems use and image recognition. The object of
investigation is the process of identification and
recognition of 3D images for the laser beam profiling
systems. The subject of investigation is methods and
models of 3D objects recognition. The aim of inves-
tigation is to increase the accuracy of identification and
recegnition of 3D images of laser beam profile in the
framework of laser devices diagnostic, and besides, in the
problems of the range finding and astrophysical objects
laser location by means of intelligent system of 3D
images of laser beam profile identification.

The software support for the intelligent system of
identification and recognition of 3D objects was realized
in the problems of laser beams profiling. The screen
forms of its operation are presented on fig. | and fig. 2.

The results of IS testing on images with different degree
of distortion as a result of external influence factors effect are
given in tablel. The obtained results confirm the
appropriateness of the chosen adapted method “Eigenfaces”
for 3D images of laser beam profile recognition.

Po3po0ka nporpamnux 3acobis
inenTHdikanii Ta posniznaBanus
3D-300pakens IJis CHCTEM
npoginoBanHs

JIA3€PHUX NPOMEHIB

Awnpipiit Slposmit', Paica Biacrox?,

Ounena Crenanuyk

DaryIbTET KOMI'IOTEPHOO IHTENEKTY,
Birnuusknil RagioHansnuit TexaivHui yrisepenter,
YKPATHA, m. Binmmua, XmensHumbke moce, 95,
E-mail: 'a.yarovyy@gmail.com, *vlasyuk raya@gmail.com

Obrpynmosano doyinvricms pospobru inmenexniyansnot
cucmemu  Onz  iermudbivanii ma  posnisnusunns  3D-
RAAMOGHX 300pAsICens na3epHozo npoMens na bazxi adanmo-
sanozo memody “Eigenfaces”, susuaueno ocnogui 3adaui
docnidacenna. 3dificueno npozpamuy peanizauio  inmenck-
MyanbHOl CHCIEMH 6 KOHMeKCH KOMIReKCHozo 3acmocy-
BANHA ) CHCIMEMUX Rpoinioeanna Na3epuux npomenie, a
MAKOJIC MeCYSarnn po3pobnenct cucmeni,

Kimowosi cnosa— inentrgikanis muamosux 3oGpakes,
posnizHaBauHs 3D-306paens, nonepeaus o6pobxa so6paels,
CHCTEMH MPo¢imoBanHs Ja3epHHX TPOMEHIB

[.Betym

HIis BUpIIeHHs NPUKIaAHUX NPoOIeM MOB’S3aHuX i3
3aCTOCYBAHHAM CHCTEM MANIMHHOIO 30py Ta pO3Ii3Ha-
BaHHA 300pa’KeHb AKTYANIBHOIO € 3aNla¥a PO3Mi3HABAHHS
CKJIAAHKX TPUBUMIpHUX 06'ckTie. 30Kpema, 1 posnizua-
BaHHA 00’€KTIB, IO 3HAXOAATLCA Nij PISHUMH paKypcamy
OO PO3TAaLlyBAHHA [PHCTPOX posmizHasauua. Kins-
KICTH BHCOKOTOMHMX CYYACHHX TEXHI4HWX CHCTCM Ta
KOMILICKCIB, 11O BUKOPHCTOBYIOTb JIA3€pHi jpkepena
BUNIPOMIHIOBAHHS CBiTJIa mocriiimo 3poctae. o uporo
K12Cy MOXHA BiIHECTM CHCTEMHM HaBiranji ocHOBaHi Ha
PO3MOBCIOKEHH] JIA36PHOTO BHIPOMIHIOBAHHA B YMOBAX
3 HEXOCTATHBOK) BHAMMICTIO B aTMoc(epi, CHCTEMHM
TOYHOTO OPiEHTYBaHHA, L0 HAAAIOTh MOMIHBICThL BH3HA-
4aTH HPOCTOPOBE MIOJIOXKEHHA PYXOMOTO O0'eKTY ¥ piznux
METEPONOTIYHUX yMOBAX, JiAapH, Ja3epHi CHCTeMH
3B'A3KY i nepenaui indopmanii, soxawii i nansmoMerpy-
BaHHY, AM1 AKMX HEoOXimHI KigbkicHi gaMi npo BoauB
aTMochepn Ha napaMeTpH Ipodilio 1a3ePHOTO NPOMEH:
[1]. Onnum i3 ccnoBHuX acnexTis cucTeM npodimosanss
JIa3epHOTO MPOMEHd € HeoOXiAHiCTE HOro aBTOMAaTHY-
HOr0 KOpHI'YBaHHs Ha OCHOBI aHali3y B pealbHOMY 4aci
AMHAMIKHM 3MIHM napamerpis ioro mpodimo, mo Moxke
Oyrn mpeacTaenenuit y surani 2D- ta 3D-306pakeHs.

II. FlocTaHoBKa 3anavi gocnigKeHHs

O6’exrom pmocninxenHs € mpouec inentudixanii Ta
pO3Ni3HABAHHSA TPHBHMIPHMX 300DaKCHB y CHCTEMAX
npoGIIOBaHHA NasepHoro mpomens. IIpexMerom pocii-
IOKEHHA € MCTOAM T4 MOZENl PO3Mi3HABAHHE TPUBHMIp-
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=ux  00’eKTiB. MeTOW NOCHIUKEHHA € nigBUMICHHA
TouHOCT! 1AeHTHQIKAUIT Ta posnisHasanus 3D-306pakens
IDODINO JA3EPHOTO NPOMEHS B 3a/1a4aX AiarHOCTYRAHHI
7232PHHX YCTAHOBOK, 2 TAKOX 3a/1auax JanbHOMeTpil Ta
723epHOl nokauil actpodismutnx ob'exrin 32 paxyHox
p03pobky iHTenexTyansHol cucremu (IC) inenrudixanii
3D-300paxens NPOGITIO 1a3ePHOTO IPOMEHS.

BianmosiaHo, MOXHa cGOPMYMIOBATH Taki 3ajaui
ZOCALAMEHHS!

~ po3pobxa anroput™iB QyHkrioHyeanHs IC pos-
m3xaBaHHA 3D-306pakens Mpodime a3epHOTo npoMens;

— 3niicHedda nporpamuoil peanisanii IC posmis-
=28aHA 3D-300paxens Tpodiio nasepHOro npoMeHs;

— BHKOHaHHs TecTyBanua IC Ha 300paweHHSX 3
DISHHM CTYNEHEM CHOTBOPEHH: BHACIIAOK il 30BHImIHIX
D2KTOpIB BILIHBY.

Ili. MporpamHa peanizauis
IC ipeHTMdbikauil Ta po3nisHaBaHHA
3D-306paxeHb
[Micis 3asanTaxeHHs 300pakeHHA Hpodimo asepuoro
cpomens (puc. 1) mponec ix imeHtudikauii ckiagacrsca 3
280X OCHOBHMX TNODafeHMX €TaniB: ronepenssoi 06pobxu
=00paXeHns Ta BIacHe posmizuasauus [1].

T ST >Frogram stantad
I6715-2Fite loadad C'Pregram Fies SESIAD Db]acue:nwwulﬁfmmambw
2722 oFbe losded, G\Program Fisa (6130

4725 +Fie ivaded: C\Program Fies p&h‘pﬁoobp-umwweﬁaneﬂfmm l.bmp
? su! -»Fita laded: CAPragram Flus (AGRI0 ob fre2efiasanf

Pruc. . Expanna opma ronosnoro eikna IC

[onepenna o6pobka 300pakels nonsrae y nepeTro-
OSHHI [ABOBHMMIDHOrO 300pakeHHS B TpHBHMIipHE Ta
=:3yanizauis 3D-npodico mazeproro npomens (puc. 2).

Micns Toro sk cdopMoBamo HapuansHy BHOIpKY 3
3D-300paxens npodiNio Ja3epHOTO NMPOMEHA MNOYMHA-
STCA  NpOLEC HABYaHHA HEHpOMepexeBol cHcTeMu
eHTHQIKawil Ta posmisyapamEs  3D-306paxeHs Ha
OCHOBI aanToBaHoro MeTony «Eigenfaces»[2].

Puc. 2. TpumenmMipHe
NPEHCTABICHHA 300pameHIA
Opo(ino nazepHOro npoMens

Pesynerari TectyBannsa IC Ha 300paxeHHSX 3 pi3HHM
CTYNCHEM CHOOTBOPEHHA BHACHINOK Ail 30BHimIHIX ak-
TopiB BIIMBY DO#aKO y Tabn. 1.

Tatmuya 1
Pesynbsrarn Tectysauus IC

Hed:opMoBanicTs PosnisnasaHHsg nazepHoro
CTANIOHIB poznizHasanng, % poMeHRA, Y%
0% 99%
25% 92,5%
50% 87,5%
75% 82,5%
BucHoBoK

Omxe, B poGoTi OBIPYHTORAHO aKTYANLHICTE PO3POGKY
Ta 3AIHCHEHO MpOrpaMHY pCali3aliio  iHTeNeKTyanbHOL
CHCTeMY ineHTHdiKalil Ta posnizHasauus 3D-300paxens B
3afauax npo(inioBaHHA NAEPHMX [POMCHIE 3 METOH
IIBMINCHHA TOYHOCTI pO3Mi3HaBaHHA. B  rmomamsnmix
ZOCHDKEHHAX ILIBHYETHCH AOCHIAWTH 3aNexHOCT napa-
MeTpis 3D-poLIiB NasepHOTO MPOMEHs, AKi HE BXOAATE Y
TyHeIbk JOMYCTHMVX 3HAYCHD BIIXMICHHA CHEPreTHYHUX
LEHTpiB, Ta (akTopis, mix Aien sxux Oymn cdopmosani
OKpEMO B3ATI podn.
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