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This work is aimed at using artificial intelligence to detect carious diseases
in the human oral cavity using photographs. The ICDASTM system is used to
classify caries, which has four classes of caries, namely: sound surfaces, Initial
stage caries, Moderate stage caries and Extensive stage caries. The paper
compares the effectiveness of the following algorithms: RetinaNet, YOLOvV3,
SSD and Faster R-CNN. The comparison is made according to the following
indicators: sensitivity (TPR), specificity (TNR), accuracy (Accuracy) and
accuracy of prediction (Precision). The Faster R-CNN model was the most
accurate, while the SSD model was the least accurate.

He 3apxau 04 31 CTOMATOJIOTIYHUMH TIPOOJIEMaMH MOXYTh CBOEYACHO
JI3HATHCh TpPO HasBHI y HUX Heayru. Hampuknaa Buxonsuu 3 nanux|l],
HEOOXITHO BIJBIAYBATH CTOMATOJIOTa HE plaule HDK pa3 y MiB  POKY.
JlomycKkaeTbes, 1110 OUIBIIICTD JIFOJIEH HE XO4€ BUTPAYaTH CBIM BUIBHUHN Yac Ha
NOXOAW /0 JIKapiB, poOJIAYM MPUNYIIEHHS, 10 B HUX HE Mae mpoljeM 13
3nopoB’siM. Came Tomy, Oyiio BupimieHo crBoputu 11C, sika Oyzae BianoBigaTu ii
KOpPUCTYBauaM, Yd € B HUX Kapiec YW Hi, a TAKOX JOCIIIUTH HasiBHI CIIOCOOU
MOIIYKY Ta BUSIBJIEHHS CTOMATOJIOTTYHHUX 3aXBOPIOBaHb, IUIAXOM iX aHAMI3y iX
dboTorpadiii.

B sxocTi onucy icCHyrouUMX CTajiid Kapiecy BUKOPHUCTOBYETHCS Mi>KHApOIHA
cucrema ICCMS (International Caries Classification and Management System),
sIKa BUJIUISIE YOTUPH CTafli kapiecy [2]:

— «Ywucra nosepxus» (sound surfaces (ICDASTM code 0)), abo 3you 6e3
30BHIIITHIX 03HAK Kapiecy.

— Tlouarkosa cranis kapiecy (Initial stage caries (ICDASTM codes 1 and
2)).

— Kapiec cepeannoi Tsoxkocti (Moderate stage caries (ICDASTM codes 3
and 4)).

— ExcrencuBHa cranuis kapiecy (Extensive stage caries (ICDASTM codes
5 and 6)).

3 TOYKM 30py TEXHIKH, MOXHA BHKOPHUCTOBYBATH PIi3HI apXITEKTypH
rimnbokoro HaBuaHHs, Hampukiaan Fast R-CNN, Faster R-CNN, RetinaNet,
YOLOvV3, SSD Toiio ajiss aBTOMaTUYHOTO BUSIBJICHHS YpaKEHHs KapieCOM Ha
BHYTPIITHBOPOTOBUX 3HIMKax. AJITOPUTMHU TIPU3HAYEH1 [JI1 BUSBJICHHS
00’€ekTiB, 3a3BUuail 0a3yrOThCSA HA JBOX IMMIIXO0JIaX. OJHOCTAITHOMY BUSBICHHIO
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00’€KTiB 1 JBOETamHE BHABICHHIO OO0’€KTIB. VY HaIIOMy BHIAJKYy
BukopuctoByerbest YOLOV3, SSD, RetinaNet, Faster R-CNN.

VY 1poMy [AOCHIKEHHI BHKOPUCTOBYBAJIHUCS 3arajbHi MHapaMeTpu IS
OLIHKM €(QEeKTUBHOCTI TIIMOOKOTO HaBYAHHA apXITEKTYpH 3a JOMOMOTOI0
Bi3yaJbHOTO OrfsiAy (oTorpadiii sk €TaJOHHOTO 3pa3Ka.

TP: true positive, KUIbKICTh BUMIAJAKIB, K1 OyJIU MPaBUILHO KiIacu(iKOBaHi
gk mo3uTuBHI. TN: true negative, KUIbKICTh BHUMIAAKIB MOJEIb IMPABUILHO
kiacudikyBajga HeraTUBHMM 3pa3ok sik HeratuBHui. FP: false positive, KUIbKICTB
BUMAJIKIB, SIKI OyJM HempaBWJIbHO KiacudikoBaHi sk mno3uTuBHI. FN: false
negatives, KUIbKICTh BHUIIAJKIB, sIKI OyJiM HENpaBUJIbHO KilacU(IKOBaHI SK
HETaTUBHI.

JIisi TOpiBHSIHHA BUKOPUCTOBYIOTHCS HACTYIHI TapameTpu: UyTIHMBICTH
(TPR), Crienudiunicts (TNR), Accuracy, Precision.

JlaH1 MOpPiBHSIHI y MO BIPHOCTI BU3HAUEHHS MEPIIUX JIBOX KJIACIB Kapiecy
(mouyaTkoBa CTajls Ta «4HCTa MOBEpXxHs») Ta nBox iHmMX (Kapiec cepemnnpoi
TsDKKOCTI Ta ExcTencuBHa opma kapiecy).

Tabmuus 1 — [MopiBHAHHS

Monens DL TPR TNR Accuracy Precision
YOLOv3 69 83 79 58
Faster R-CNN 66 91 84 72
RetinaNet 57 87 79 60
SDD 23 98 75 98

Haiisunry TPR nemonctpyBania Mmogens YOLOV3 — 69%, micist Hel Hnum
mozeni Faster R-CNN, RetinaNet 1 SSD. Haitrounimoro 6yna mojaens Faster R-
CNN 3 tounicTiO 84%, TOJII K HaMEHII TOYHOIO Oyia Mojaesb SSD 3 TouHICTIO
75%. Jns peamizamii 113, skuii mae miykath Kapiec Ha 300pakKeHHSIX
pexkoMeHtyeThest BUkopuctoByBaT Fster R-CNN.
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