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This work is devoted to the investigation of image normalization models and
recognition methods, particularly for the task of clothing type classification and
logo detection on garments in real-world conditions. The main approaches to im-
age preprocessing, including various normalization techniques, standardization
methods, and data augmentation strategies, as well as modern deep learning ar-
chitectures such as convolutional neural networks (CNN), residual networks (Res-
Net), and object detection models (YOLO series) were considered. A comparative
calculation of the effectiveness of single-stage and multi-stage normalization
pipelines relative to non-normalized images was carried out for datasets typical
for fashion recognition tasks, such as DeepFashion, Fashion Product Images, and
LogoDet-3K. It has been found that the two-stage normalization system (pixel-
level scaling combined with batch normalization and advanced augmentation) is
the most effective compared to other approaches, especially under conditions of
variable lighting, occlusion, and small logo sizes.

3 KO>KHUM POKOM BCE TOCTpIIlIe TIOCTA€ MUTAHHS aBTOMATH3allii aHaIli3y Bi-
3yaJbHUX JAaHUX y c(hepi eNeKTPOHHOT KOMEPITii, MOJHOI iHAYCTPii, CHCTEM PEKO-
MEH/IaIliil TOBapiB Ta COIIATLHUX MepekK. Tpanuiiitai mkepena inpopmartii, Taki
SK py9Ha PO3MITKa YU MPOCTI MPaBWIIA TIONIYKY, HE 3aBXKIAN €PEKTUBHI, OCKUTHKH
BOHU € TPYJIOMICTKUMHU, CyO €KTUBHHUMHU Ta HE MaciiTaboBanumu. Ha HuHin-
HbOMY €Tarll pO3BUTKY 1H()OpPMALIHHUX TEXHOJIOT1 HaOLIbII NEPCIEKTUBHUMHU
3aco0amMu OTpPUMaHHS TOYHHX pPE3yJbTaTiB € METOAM TJIIMOOKOTO HABYAHHS B
KOMIT F0OTepHOMY 30pi. [|J1sl BUKOpHCTaHHS MOJCIICH PO3Mi3HABaHHS THITY OJISATY
(¢byTOonka, CykHs, KypTKa, IITAaHU TOIIO) Ta BUSBJICHHS OPEHJIOBHUX JIOTOTUIIIB
Ha 300pakKeHHSAX HE MOTPIOHI crelialibHI anapaTHi YMOBH, TOMY iX IIUPOKO 3a-
CTOCOBYIOTh HE TUIbKH B MPOMHCIIOBUX CUCTEMAX, a 1 y MOOUTHHHUX JTOJAaTKaX Ta
BeO-cepBicax. Haiibinpiia edeKTHUBHICTE POOOTH TaKWX MOJENEH JOCSTaeThCs
IIpY BUKOHAHH1 YMOBH, KOJIM BX1J{HI JJaH1 MalOTh CTaOUTbHUIN PO3MOIiI, OJU3bKUIMA
JI0 TOTO, HAa IKOMY MPOBOAMIIOCS HaBYaHHS. ToMy 11715t 3011bIIeHHS €()eKTHBHOCTI
po3mi3HaBaHHS 300pakeHb JONUITEHO BUKOPUCTOBYBATH CUCTEMH HOpMaTi3allii Ta
nonepeaHb01 00pOOKU TaHUX.

IcHye Tpu OCHOBHUX METOM KOHTPOJIIO Ta MiATOTOBKH 300paK€Hb Mepe]]
IIOJJAHHSIM Y HEUPOHHY MEPEXKY:

— PY4YHHI CIIOC10 — orepaTop 3a/1a€ napaMeTpu HopMaJizalli Ta ayrMeHTarii
JUIS1 KOYKHOTO 0artyuy;
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— MAaCUBHHM CHIOCIO — 3aCTOCOBYIOTHCA (PIKCOBAHI1 aqTOPUTMU HOpMaTi3allii
(mampukitan, aiteHds Ha 255 abo cratuctuka ImageNet) 6e3 aganTartii miax KOH-
KPETHUU J1aTaceT;

— aKTUBHHUM C1IOC10 — BII0OYBA€THCS JUHAMIUHA HOpMaTi3allis 3a JOMOMOT 010
mapiB Batch Normalization, Layer Normalization abo Group Normalization, a
TaKOX aJalTHBHA ayTMEHTAIlisl HA OCHOBI TIOTOYHOTO CTaHYy HAaBYaHHSI.

Cucrema po3mizHaBaHHS 300paK€Hb CKIIAJIAETHCS 3: MOJIYJIS 3aBAHTAKECHHS
Ta TomnepeaHbo1 00poOKu naHux, backbone-Mepexi Ay BHIIydeHHS O3HAK, CIie-
111aJ1130BaHO1 TOJIOBKH (Kiaacudikarris, JETEKIIis, CErMEHTallis ), CACTEMH MTOCTO0-
poOku (non-maximum suppression, thresholding, soft-NMS), intepdeiicy kopu-
CTyBa4a Ta MeXaHi3MiB Oe3rneku ((piabTpailisi HEKOPEKTHUX 300paKeHb, 3aXHCT
Bix adversarial mpuxianiB). CucreMa KOHTPOJIO CKEPOBYE 300paXKeHHS Yepes ja-
HITIOT HOpMaJTi3allii, TOMy pO3MO/IiJ 3Ha4eHb MMKCEJiB Ha BXO/Il MEPEXki Ta Tpae-
KTOP1sl HABYAHHS € BX1THUMH XapaKTePUCTUKAMU BCI€T CUCTEMHU.

J71st po3paxyHKy e(peKTUBHOCTI po3Mi3HaBaHHS HEOOX1/IHO BU3HAYUTH KiJib-
KICTh 1HPOPMATUBHUX O3HAK, 1110 BUIYYaIOThCSI MOJEIIIO, Ta TOUYHICTh HA TECTO-
Bux AaHuXx. [ToTik iHdopMaliii Ha BXOI1 MOAEII MiCJIsl HOpMaii3allli MOXHa Ipe/-
CTaBUTH SIK:
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ne | — opurinangbHe 3HaYEHHS MIKCEeNs, L — CepeIHE 3HAUCHHSI 110 KaHajax (3a3Bu-
yait 3 ImageNet: [0.485, 0.456, 0.406]), c — cranmaptue BigxuieHHs ([0.229,
0.224, 0.225]). Ilix yac po3paxyHkiB Tpeba BpaxoByBartH, 110 6sm3bko 20-40%
Bapiallii B peaJIbHUX 300paKCHHIX OJTY CIPUYUHEHO OCBITJICHHSIM, TIHHIO Ta
IIyMoM, TOMY e(eKTHUBHA HOpMaJIi3allis 3MEHIIy€e BHYTpilIHIi covariate shift Ta
MIPUCKOPIOE 301KHICTB.

Jlis oninku KK/ cucteM HopmMainizaiiii He0OX1JHO MOPIBHATH TOUYHICTh MO-
JIeNe, SIK1 MPAO0Th 3 BAKOPUCTAHHIM PI3HHX CTpaTerii 00poOKH, 3 TOUHICTIO
MoJienie Ha cupux 300paxeHHsX. [IpoBeneHo po3paxyHOK Ui TUTIOBUX 3a/ad
fashion recognition: knacudikauis tuny oxsary (DeepFashion2) Ta nerexuis jo-
rotuniB (LogoDet-3K, FlickrLogos-32) nmns moneneir Ha 0a3i ResNet-50 Ta
YOLOVS, skuit HaBeeHO Ha PUCYHKY 1.

B ymoBax 3MIHHOTrO OCBITJIEHHS (3UMa — HU3bKHI KOHTPACT, JIITO — Mepe-
eKCIIO3MIIis1) oxHOocTaAliHa HopmMamizamis (numre [0;1]) miaBumye edexTuB-
HiCTh Ha 25-32%, a koMOIHOBaHa JBOCTajiiHA cucTeMa (TKCeIbHa HOpMaJTi-
3amisi + cratuctuka ImageNet + Batch Normalization + RandAugment /
AutoAugment) — na 14-22% noxaTtkoBo. B cymi koMOiHOBaHa cTpaTeris HOp-
MaJizalii miaBuIrye epeKTUBHICTh PO3Mi3HABAaHHS TUITY oasTy Ha 38-45%, a
JeTeKIli JoroTumiB — Ha 29-37% B MOPIBHSIHHI 3 NaHEISIMH (MOJAEISIMU), 1110
IpaloTh 0€3 HopMai3arlii.
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PUCYHOK 1

Ipadik TouHoCTi Mofenei posnizHaBaHHA B 3aneXHoCTI eig micayie poky

Pucynox 1 — I'padix Tounocti (Top-1 accuracy ansa knacudikaii Ta mAP@0.5
JUISL ICTEKIIIT) MOJICIICH pO3Mi3HaBaHHS B 3aJIC)KHOCTI Bl MICSAIIIB POKY (CE30HHI
3MiHH OCBITJIEHHS, (DOHY Ta CTUJIIIO OJSTY)
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