YK 004.932.2
MOPIBHAJIbHUM AHAJII3 MOJEJEA KOMITI’FOTEPHOI'O 30PY
JJIA PO3INI3BHABAHHSA POCJINMH
[IleBuenko O.O.
oleh.shevchenko@nure.ua
HaykoBuii KepiBHUK — KaHJ[. TEXH. HayK, cT. BUKI. Kooumin I.0O.
XapKiBChbKUM HAITIOHATBHUN YHIBEPCUTET paaioeseKTpoHiky, kad. [HD
M. XapkiB, YkpaiHa

The paper presents a comparative analysis of computer vision models for
automatic plant recognition based on images of leaves, flowers, and stems. The
research is motivated by the growing importance of digital agriculture and
environmental monitoring systems that require accurate and efficient
classification methods. The study considers convolutional neural networks (CNN)
as the fundamental approach for feature extraction and image classification.
Mathematical principles of convolution operations and classification accuracy
metrics are described to evaluate model performance. Three popular architectures
are analyzed: classical CNN, ResNet, and EfficientNet. Each model is compared
in terms of accuracy, computational complexity, and suitability for practical
applications. The results demonstrate that lightweight architectures are preferable
for mobile and embedded systems, while deeper networks provide higher
accuracy for scientific and cloud-based solutions.

B ymoBax po3BUTKY 1IU(PPOBOTO CUIHCHKOTO TOCIIOAAPCTBA T €KOJIOTTYHOTO
MOHITOPHMHTY aKTyaJbHOIO € 3ajjaua aBTOMAaTUYHOTO PO3Mi3HABaHHS BUIIB pOC-
JIVH 3a 300pa’keHHsIMU JIMCTKIB, KBITiB a00 cteben. CydacHi MOesi KOMIT I0Tep-
HOTO 30py 3a0€3MeYyI0Th BUCOKY TOYHICTH KIacH(iKaiii, mpoTe BIAPIZHIIOTHCS
apXITEKTYpOIO Ta OOUYMCIIOBAIBHOI CKIIaAHICTIO. [Ipo1iec po3ni3HaBaHHS BKITO-
yae ToNepeHI0 00poOKy 300pakeHHs!, BUAIJICHHS! 03HAK, HABYaHHS MOJENI Ta
KJacuikamio. Y cydacHUX CUCTEMAX Il €Talu peani3yoThcs 3a JOIOMOIO0 3T0-
pTkoBUX HelipoHHUX Mepek (CNN), siki aBTOMATUYHO BUTATYIOTH 1HPOPMATUBHI
O3HaKH 3 JaHHX.

OcCHOBOIO poOOTH 3rOPTKOBHX HEWPOHHUX MEPEXK € Oreparlisi 3rOpTKH, 10
JTO3BOJISI€ BUIAUIATH JIOKAJIbHI 03HAKU 300pakeHHs. MaTeMaTU4HO orepartis 3ro-
PTKU ONUCYETHCS BUPA3OM:

S« K)(G,j) = ZZS(i +m, j+n) K(m,n)

ne S — BXiJiHe 300paKeHHs],
K — sapo 3roptku (GpinbTp),
I,] — KOOpAMHATH MKCEJISI BUX1THOI KAPTH O3HAK.
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3aBASKHM 3aCTOCYBaHHIO HaOOpy (iIbTPiB Mepexa (opMye OaraTopiBHEBE
IPEICTaBIICHHS 300pa)KE€HHS: B1J] IPOCTUX KOHTYPIB 1 TEKCTYP J0 CKIAJAHUX CTPY-
KTYp JIUCTKA a00 KBITKHU.

JlJis OLIIHIOBAHHS AKOCTI MOJEJIed BUKOPUCTOBYETHCS MOKA3HUK TOYHOCTI
KJacudikarii, 1o BU3HAYAETHCS SIK:

TP+TN
TP+TN+ FP+FN

Accuracy =

ne TP — KUIbKICTh MPaBUILHO BU3HAYCHUX TTO3UTHBHUX IIPUKIIAIIB,
TN — mpaBuIbHO BU3HAYEH1 HETATHBHI IPUKIAIHN,

FP — xuOHOMO3UTHBHI Pe3yJIbTATH,

FN — xuObHOHeraTuBHI pe3ynbTaTH.

VY nocnipkeHH1 0yJi0 MPOaHali30BaHO TP MOMYJIAPHI aApXITEKTYpH: KIacu-
yHy CNN, ResNet Ta EfficientNet.

Tabauus 1 — [lopiBHsJIBHUHN aHaANI3 MOJeIIeH Uil pO3Mi3HABAHHS POCIIUH

Mogenp OcHoBHI 0c0OOIMBOCTI [IepeBaru OOMexeHHs
. . [Ipocrora peam3sarii, .
ITocnigoBHICTH 3rOPTKO- . Hwxua TouHicTh Ha
CNN (6a3oBa) . . HEBHMCOKI BUMOTH 10
BUX Ta pooling-miapis . CKJIaIHUX JlaTaceTax
pecypciB
. I'muboxi apxiTek- [TixBuIeHA
HasiBHiCTP 3aMUIIKOBHX
ResNet . , Typu 6€3 3aTyXaHHs o04HCIIOBaIbHA
(residual) 3’eqHaHB . .
rpajicHTa CKJIQIHICTh
OnrumanbsHe
MacmrabyBaHHS I1- . [loTpebye perensb-
- CIIiBB1THOIIICHHS
EfficientNet OWHM, IIUPUHU Ta . HOTO HaJaIllTyBaHHS
: ) TOYHOCTI Ta MIBH/I- . .
PO3AUIBHOCTI xoxii rineprapameTpiB

Pe3ynbraTu aHanizy cBigyaTh, 110 JJIsI MOOUTHHUX 1 BOYJJOBAHUX CHCTEM
JOIIJTbHO BUKOPUCTOBYBATH JIETKI OMTUMI30BaH1 MOJEINI, TOA1 SIK JIJISI HAYKOBHUX
JOCIIIKEHB 1 XMapHUX CEPBICIB €(hEKTUBHIIII TITUOO0K] apXiTEKTypH 3 BUIIOIO TO-
yHicTIO. [[OpIBHSUIIbHMIA aHATI3 MOJIEJIei KOMIT FOTEPHOTO 30y JIoTIoMarae oorpy-
HTOBaHO 00paTH apXiTEKTypy Il aBTOMAaTUYHOTO PO3Ii3HABAHHS POCIHUH y CY-
YaCHUX arpapHMUX Ta eKOJIOTTYHUX CHCTEMAaX.
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