JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi poooTH
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XapKIBChKHII HAIlIOHAIILHUI YHIBEPCHTET pali0eIeKTPOHIKI

KBANI®IKALIMHA POBOTA
Ha Temy

Xapxie 2024

AKTYya/IbHICTb

OmHIeX0 13 CYYACHHX TeHJeHIIH Vv 1HDODMAIIHHX TeXHOTOT1SX € IONIHpeHHS
TEeXHOJIOTil  JOMOBHeHOI  pealbHOCTI Ta CTBOpPeHHX Ha i  OCHOBI
D03BOJIME MOEJHYVEATH O0'€KTH peaJbHOTO CBITY Ta BIPTYANBHI 00'€KTH, 3 TAKOXK
3abesmedye IXHIO B33e€MO[I0. 33BJaHHSA JNOMOBHeHOI pealbHOCTI — POIIIHPHTH
B3a€MOJIF0 KOPHCTYEa4a 3 HABKOIMIIHIM CBITOM, HAa BIAMIHY E1J BIPTYalIbHOI
cepeloBHIe. B JaHWH Hac TeXHOTOr1S [JONOBHEeHOI pealbHOCTI CTPIMEO

POSEHEAETECA 1 SHAXO0IHTE 3aCTOCYEAHHA B IJIEHHX ramys3ax ,ELHIEBHGCTi JTHOTHHHE.
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Mera poboTH — IIBHINeHHY TOYHOCTI T4  IOBHAKONI  MOOLIBHHX

3aBaaHHA:

1. TIpoBecTH aHami3 OeTeKTOpIB CIHeMialbHHX TOYOK, N0 3acTOCOBYHOTBCH V

2. 3anpomoHVBATH MeTOI IOOYVIOBH [JecKPHOTOPA IOKATBHOI OCOOIHBOCTI
300pakeHHA 3 CVOMIKCeIbHOI TOYHICTIO, IO MAE MIHIMAIBHY JOEXKHHY 1 He BHMAarae

3HAYHHX 00YHCMOBATBHHX pecypeib.

3 EKCHEPHM&HI‘BIBHD ECTAHOBHTH ,Z[Ol.{,iJIBHiCTI: SANPOIIOHOBAHOTO MeTOoOy J0 IJIEHHX

CIOTBOPEHb 300pakeHb.

CucreMH JIOIIOBHEHO1 peaJbHO CTI1

Puc.1 - Mapxepre soOpaxeHHA Prc.2 - GesmapxepHa CHCTeMA JONOBHEHOT PeanbHOCTi
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ANTOpUTM BH3HAUCHHS 3MIHU HOJI0XKEHHS BlASOKaAMEPH

Buinauenng ocobIHENX TOWOK ¥ Kampi

~~

BuzHakeHHA CMBEIIHOCHHY OCODIHEHX
TOHOK Ha MONepeIHEOMY Kaapi

~_~

BHznaueHAA 3MIHH 0cODTHEHX TO9OK 3a
EE,IP

~_~

BusHaweHHA 3MIHH DOI0HEHHA EQMEPH, oo
Harmajgae

Buau KyTiB

LY TTX
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ITopIBHSIHHS JE€TEKTOPIB KYTIB

MoBTOMOBAHICTL

CriMiicTs a0 LisMakicTs

CNOTEOPEHDb

Detextop Mopasua 3 3 4
DerexTtop Xappica 4 5— agiHHi NEQETECREHHA , 3 2
3 —macwrabysaHHa
BerexTtop Shi- 4 5- agiHHi NEQETECREHHA , 3 1
Tomasi 3 — macwrabysaHHA
Herextop SUSAN 1 4 - macwrabysanua, 5 4
2 — adingi NnepeTEopEHHA
500000 1000000 1500000 2000000 2500000 3000000 3500000

IMixcem
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BUCHOBKM

TlporegeHo AHATITHIHEE OLLAT JiTE H, JaHO BHIHZTEHHA TEpMIHY JOMOBHEHA PEaTBHICTE,
HABeJEHD EIacHbiKamii cHcTeM JONOBHeHOI peaneHocTi, Takos OyiH BHOIIEH] OCHOBH] 33BIAHEA,

#K1 BHDIITVEOTECA TIPH Pealizamii TAKHX CHCTEM Ta BHIUIEH] OCHOBHI CEIATHOCTL.

Byvao zpobneHo NOpiEHAHHA HAaH9acTie EBHKODHCTOEVEAHHX JETeKTODIE 1 JECKDHOTODIE

JIOEANRHAY 0Cco0AHMBOCTeH 300D KEHAA, BHAUIEH] 31 CIA0KHE QOKIE 1 HETO/IIKH,

B xomi o0IHCIIOBATEHOTO EKCHEpHMEHTY OTDHMAHI JaHI, CBIT9aT: Opo Te, 100 BHEOPHCIAHHI

ACKPAEOTC MONEPETHECTO JETEKTOpPA NOKATEHHX OCOOMHEOCTEH 200pameHHd CYTITERO CKODOTVE Hac

BHIUIEHEA IOKATEHAX 0CoOMHEOCTEH 300padeHES, 0 T03B0IAE BEHEODHCTOEVEATH NETEKTODHE EVTIR

¥ EBigeoiHGOpMAIEHEX CHCTEMAX JONOEHeHO! PEanpHOCTL, 1IN0 OPAIIOKTE V¥ PEeadbHOMY Hacy.

Bogeodac mia <wac BHEOpHCTAHHA OONEPETHEOTC JeTEKTOopa 3HATHO 3IHEEVETRCH KUIBKICTE

EHIUICHHE JOEATRHHY 0COOIHEOCTEH.
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STUDY OF LOCAL IMAGE FEATURES DETECTORS
Abstract. The article iz devotad to the optinuzation of local mmaze feature datectors. They can be uzed m mobils susmented
realiey video mformation svstems. A study was conductad of the ffectiveness of using a brightness prelmunary detactor in
comjunction with a Harns angle detector. The simmilation rasults showed a2 reduction in the duration of detaction of local
featuras of the test mnage (on average 220 times), 2 raduction m the numbser of identified images featurss and 2 slizhe changs

1o the threshold valve of the angle responze.

Keywords: video mformation system of suzmented raalsy. brighmess prelimmary detector of special pomnts. local featurs

of the mage special point of the image.

Introduction

Video mformation systems supplemented reality
(\'ISIR)mdmxﬁadaccordm;tothmchodof
obtammng mformation about the real world There are
marker, markerless systems, as well as systems based on
spatial tracking.

Markerless augmented reality systems, as well as
systems based om spatial tracking, use two mam
approaches o determining the position of the observing
camera i space. This is method for identifiing local
features of an image and texture companison method.

Main part

In augmented reality video information systems
mhmhoﬁm;lmekm;.ﬂummwkuw
contmuously determine the change in the poution of the
observing camera m space [1]. To solve this problem, the
algonthm shown in Fig. 1 is used.

GO

Signaficant special pomts
m the frame

Sigmficance of special pomts
m the front frame

?bcmmmgofchmging
the position of special poimts

Change the position
of the safety chamber

No @

Yes

Fig 1 Block diazyam of the main slzontm

In each new frame, local features of the mmage are
determuined. which are compared with the features found
m the previous frame. Next, the change i the posstion of
hwwdmmudmmdmdwm
this mformation, the change in the poution of the
observing camera in space 18 calculated To identify
special pomts from the video stream comung from the
camera, special algorithms are used - local image feature
detectors, which are usually classified according to the
type of special points identified The two most common
types of ungular points are comers and circles (blobs)

An angle is 2 special point that 1 formed fom two or
more edges; the edges wsually define the boundary
de&m&mwm&hmwm
The man property of angles 15 that m the vacmuty of an
mmmmumwmnm
makces tham le. Gradient 15 3 vector quantity
showng the direction of the fastest increase m the mmage
mtenuty function [(x)). Depending on the mumber of
mtersecting faces, there are different tvpes of angles
showninFig. 2: L, Y(or T), and X-connected (some also
distmguish arrow-shaped connected angles) [2, 3]

LYTTX

Fig. 2. Different rype: of angles

In mobile video information systems of augmentad
reahity, the most widely used ars comer detectors, winch
have lugher efficiency in contrast to blob detectors.
Along wath efficiency, an important charactenstic of a
detector is spead. Since augmentsd realwy wdeo
mformanon systems are real-time systems for acceptabls
quality of the cutput video stream 1t 1s necessary that the
frame rate does not fall below a threshold of 23 frames
per sacond. which determunes the upper lmst of the
processing time of one frame of the 11deo stream namealy
40 ms [3] To merease the speed of comer dastectors, itz
proposad to use 2 brightness prelmmary detsctor of
specizl points.

The principle of its operation = to salect potential
speczl pomts from the imase and transfer them © the
datector for further analysis. Thus, to lnghlisht faatwes not
the antire frame will be analyzed, but only those zreas where
thar can be found. The block diasram of the prelewmary
dstzctor oparation algorithm 1s shown m Fag 3.

S Zhovwomzhio D Zubenko V., Mozhaev O, Guk A 2022
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