®di3nko-TexHi4YHi ocHoBM thoToGionorii i poToMeanLMHN

HeobxigHoT dopMu i po3mipy, abo y NPOCTopi (TPMBUMIPHE) 3 YTBOPEHHSIM
KPVBOMiHIAHOI NOBEPXHI.

BUCHOBKU. Takum YMHOM, KOXXHA MaTpuus, 3 AKUX CKNageHuin CBiT-
NOAIOAHUI anapart, € OKpeMuM CBiTrnogiogHum mogynem. Buxogsum 3
NPaKTUYHUX MipKyBaHb, HaWBINbLL 3pyYHMMM € MOAYNI 3 LWiCTbOMa CBIT-
nogiogamu, ki po3TalloBaHi B ABa psaM MO TpY CBITNOAIOAM B KOXKHOMY.

OBPOBJIEHHA TA AHATNI3 30BPAXEHb
B MYJIbTU®YHKUIOHATIBHIN IHTENEKTYATI3OBAHIN
CUCTEMI JTA3EPHOI NONSAPUMETPII BIONOMN4YHUX OB’EKTIB

Maenoe C.B., 3a6onotHa H.l., Kapacb O.B.
BiHHUUBKUU HayioHanbHUU MexHiYHUl yHieepcumem

OpHMM 3 NepCneKkTUBHNX HaMPSAMKIB CTBOPEHHSA ONTUYHUX Biomeany-
HUX CMCTEeM NONSAPM3auifiHOT AiarHOCTUKMN € NONSpUMETpUYHa cuctema
Ans obpobneHHs Ta aHanidy 306paxeHb bionoriyHnx o6’ekTiB [1, 2]. Byno
PO3pOBMNEHO iHTENEKTYyani3oBaHy NONSPUMETPUYHY CUCTEMY 3 MOXIUBICTIO
peanisauii ABagusTN PYHKLIN Pi3HOTO iHOPMaLiNHOIO PiBHS: NOYMHAKYN
BiJ BUMIpIOBaHHS Ta aHanidy posnoAinis Bektopis CTokca Ta enemMeHTiB
mMaTpuupb Mionnepa gocnigyKyBaHoro 3paska, 1 3akiH4yto4n BigTBOPEHHAM
Ta aHanisom po3noAinis OpieHTaLiNHO-(a3oBMX napamMeTpiB aHizoTponii
GionoriyHmx o6’ekTiB. CucTeMa ckrnagaeTbCcs 3 BUMIPHOBANbHOIO KaHa-
ny, 3a 4ONOMOrOK SIKOro pearni3ylTbCs HOBI Ta yAOCKOHarneHi Metoau
BMMIpHOBaHb MapaMeTpiB aHi3oTponii ONTUYHO TOHKOro HGaraToLapoBoro
GionoriyHoro o6’ekTa y BUrns4i ABOBUMIPHMX 300paxeHb, Ta KoMm'toTepa,
3a A0NOMOrOH0 SIKOro peanisyeTbcs 06pobneHHs, aHani3 Ta knacudikauis
OTpMMaHux 3obpaxeHsb [3].

OcHoBHol0 3aa4yeto € 3abe3neveHHs onepaTMBHOCTI BUMIPIOBaHHSA Ta
aHanisy oTpMMaHuX AaHUX, a TakoX AOCTOBIPHOCTI METOAIB AiarHOCTYBaHHS.
Heo0bxigHi YacoBi xapakTepuCTMKM poBOTK 3a3HAYEHOI cUCcTeMU 3abesneyy-
0TbCS 3a AONOMOrOK0 3aCTOCYBaHHSA MPUHLMMIB Napaneniamy npu BUKOHaH-
Hi 6a3oBux onepadii 06pobkn 306paxeHb. CTaTUCTUYHWUIA, KOpenaUiiHUIA
Ta hpakTanbHUN aHani3 oTpumMaHUx JBOBUMIPHUX PO3MOZiniB napamMeTpis
aHis3oTponii gocnigpKyBaHnX 06’eKTiB 3aCTOCOBYETLCS A1151 BUSHAYEHHS iH-
dopMaTUBHNX O3HAK Npu iX Kracudikauii y BiANOBIAHOCTI 4O KOHKPETHUX
Ho30Morin. TakoX Po3rnaaacTbCa BapiaHT NigTPUMKN NPUAHATTS pilleHHS
npu igeHTudIKauil naTonori Ha OCHOBI HEMPOMEPEXEBOTO METOAY.
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IMAGE PROCESSING OF PANORAMIC DENTAL
X-RAY IMAGES
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Modern dentistry uses X-ray methods of research everywhere,
among which an important place is occupied by a panoramic radiograph.
The panoramic image allows us to clearly see the state of the teeth, the
dental rudiments, which are located in the jaw, temporomandibular joints,
as well as the maxillary sinuses. It should be noted that this type of study
has a small dose of radiation. Indications for this type of study are dental
implantation, bite correction, suspicion of bone tissue inflammation, control
of the growth and development of the teeth, as well as the diagnosis of
other dental problems.

Analysis of this type of image (fig. 1) requires certain skills. Therefore,
an important task for a biomedical engineer is to develop tools for auto-
mating the processing of such images. Thus, the goal of the work is to
automate the processing of panoramic dental x-ray images.

Based on the analysis, a functional scheme for processing of panoramic
dental x-ray images (fig. 2) has been developed. It includes the search for a
border that separates the upper and lower jaw; search for boundaries that
separate individual teeth; segmentation of the areas of the teeth; number-
ing of teeth; clarification of the boundaries of tooth contours; the definition
of parameters that characterize the condition of the tooth; classification of
teeth according to the parameters obtained; and general analysis.
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