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BiZlEOCIIOCTEPEKEHHS

2. Information technology of flame identification by convolutional neural networks in video surveillance systems

Pedepar:

1. Y nuceprauiiiziil pob0oTi Ha NiJICTaBi NPOBEAEHUX AOCIIIKEHDb PO3B'sI3aHa BAXXJIMBA HAYKOBO-TIPUKJIAIHA 33144,
sIKa CTOCYETbCSI pO3p0o0IIeHHI0 iHpopMaLiiiHO] TexXHoIOoril inenTudikanii nomym’s Ha 306pakeHHSIX Ta ix
MIOCJIiJOBHOCTSX Ha NIOYAaTKOBUX eTarnax. [IpoaHasnizoBaHO iCHYIOYi METOAY BUSBJIEHHS IIOXKEXI 5K 32 JOIIOMOT 00
TpaAuLiliHUX 3aC00iB (ITO>KEXKHI CMOBilllyBayi) TaxK i 3a JONIOMOTr0I0 METO/IiB KOMITIOTEPHOTO 30py. BusiBieHi ix
OCHOBHI [1IepeBary Ta HeJ0JliK{, OLiHEHO NePCIEeKTUBHICTh BUKOPUCTAHHSI 3alIPOIIOHOBAHOTO MiTX0AY 10
BUSIBJIEHHS BOTHIO. PO3p06/IEHO METO] BUSIBJIEHHS O3HAK [TOXKEXKI, SIKUI 6a3yeThCsl Ha BIOCKOHAJIIEHUX METO/AX:
KOJIipHOI cerMeHTallii 3 BAKOPUCTaHHSIM Mogerii L*a*b ta knactepusallii k-cepeHix; BUSBIEHHS PyXOMHUX OO'€KTIB 3
BMKOPHMCTAHHS METOly Pi3HUL KaJpiB Ta BpaXyBaHHSIM MO>KJIMBOTO HAIIPSIMKY PyXy Nosym’st. Pozpob6iieHa
3ropTKOBA HEIPOHHA MEPeKa, sIKa 6a3yeTbCs Ha apxXiTeKTypi Mepexi SquezeNet 3 ii noganbmUM TOHKUM

HaJIalITyBaHHIM. 3alIpONIOHOBAHO apXiTEKT sIKa O3BOJISIE BPaXyBaTU BapiaTUBHICTb PO3MIPIB ITOJIYM'SI 3 METOIO
y YPY, b Yy y



NOKpalleHHs ioro kuacudikauii. Po3apobieHo BnacHuit Habip 306paskeHb, SKUI BAKOPUCTOBYBABCS 17151 HABYaHHS
kiacudikaTopa Ta XapaKTepu3yeTbCsl BUCOKMM IIOKa3HUKOM BapiaTUBHOCTI MiCIifl, yMOB 3IOMKH Ta iHIIKX (PaKTOPiB,
SKi MOKYTb YCKJIAIIHUTH IIPOLIEC BUSBJIEHHS 3aTOPSHHSA. EKCIIEpMMEHTAJIbHI PE3yJIbTaTH CBiYaTh, 110 B PE3YyJIbTaTi
BMKOPHMCTaHHSI pO3pO0JIEHMX METO/IB Ta iHPOPMaLiliHOI TEXHOJIOTI] TOKa3HUK TOYHOCTI B 33Jla4ax ifeHTudikarii
[IOJIyM'sl B CEpeIHbOMY CTaHOBUTH 92 %. KimiouoBi cyioBa: iHpopmaliiiiHa TeXHOJIOTis, MAaIIMHHE HaBYaHHS,
BiZleoKkaMepH, IoKexXKi, 3ropTKOBi HEPOHHI MepeXxi, IITyYHUH iHTesIeKT, 00pOoOKa JaHUX, CUCTEMU

BiZleoCIIOCTEPEXXEHHS, TeHepyBaHHs, Bepudikallis, TpancdepHe HaBYaHHSL.

2. In the dissertation work, on the basis of the research carried out, an important scientific and applied problem
was solved. This problem concerns the development of information technology for the identification of a flame in
images and their sequences at the initial stages. Was analyzed the features of the following color models: RGB,
YUV, HSI, YCbCr and L * a * b. The obtained results show that despite the widespread use of the color
segmentation method in fire detection problems, such method has a large number of false-positive challenges. In
contrast to existing approaches to flame detection in images, it was decided to develop a hypothesis generator
that would allow to separate areas of images that by their characteristics can not resemble a flame. In comparison
with other works, where the authors focused their efforts on achieving the max level of accuracy, the hypothesis
generator aims to ensure the max level of precision. Experimental results on benchmark fire datasets reveal the
effectiveness of the proposed information technology and validate its suitable for life safety systems. The accuracy
of the model on images (without motion information) is 86% and for image sequences (video) 92%. Keywords:
information technologies, machine learning, video cameras, fires, convolutional neural networks, artificial

intelligence, data processing, video surveillance systems, generation, verification, transfer training.
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