AHOTANIA

bakanaBpchkuii JUIUIOMHUN MPOEKT BKIKOYAE MOSICHIOBAJIbHY 3amucky (61
CTOp., 28 pucC., COUCOK BUKOPHUCTAHOI JiiTepaTypu 3 16 HailMmeHyBaHb, 3 J0AaTKIB) Ta
npe3enTamio (15 cnaiais).

OOG’eKT pO3pOOKM — CTBOPEHHSI MPOTPAMHOI CHUCTEMM BHUSBJICHHS PIBHS
BTOMJICHOCTI BOJIiSI TPAHCIIOPTHOTO 3ac00y 3a KEPMOM 3 BHUKOPHCTAHHIM CyYaCHHUX
TEXHOJIOT1I KOMIT'FOTEPHOTO 30py Ta MAIIMHHOTO HABYAHHS.

[IporpamHa cucteMa [103BOJISI€ BUSIBISATH Ta PO3MIZHATH MATEPHU PyXy OueH
BOJ1s1; BUSIBIISITH PIBEHb 3a4MHEHOCT1 O4Y€H; CMIOBIIIATH BOIIS PO HAsIBHY HeOe3NneuHy
cutyariro. B mporieci po3poOku OyJivi BUKOPUCTaHI TEXHOJIOTIi MallTMHHOTO HAaBYaHHS
a came OpenCV, Tensorflow, Keras, NumPy, TorchVision.

B xoa1 po3po6ku mporpaMHOi CUCTEMHU:

— IlpoBeneno aHaii3 npeaMeTHOT 00IacTi BUSIBIICHHS COHJIMBOCTI BOJIIB.

— CucreMaTu30BaHO OCHOBHI aHAJOTM CHUCTEMHU PO3Mi3HABAaHHS COHJIMBOCTI
BOJIis1, BUJIIJIEHO OCHOBHI IEPEBAru Ta HEAOJIKH ICHYIOUHX CHUCTEM .

— Po3rngHyTO  OCHOBHI  apXITEKTYpHI  TMaTepHH  PO3POOKH  CHCTEMH
pO3Mi3HaBaHHSI BTOMJICHOCTI BOJIis Ta BUJALJICHO OCHOBI IMEPEBAru 1 HEAOJTIKH.

— CHOpo€eKTOBaHO HEUPOHHY MEPEXKY sl PO3IMI3HABAHHS BTOMJICHOCTI BOIS.

— Po3po6ieno BeO-cepBic I MOJANBINOT IHTErpatlii po3po0JieHOT HEeHPOHHOT
MEpEeX1 JJIs1 CIPOIIEHHS B3aEMO/IIi KIHIIEBOTO KOPUCTYyBada 3 CUCTEMOIO.

PesynbTaToM po0OTH € mMporpamMHa CUCTeMa, siKa 37aTHa BUSIBISTH O3HAKU
COHJIMBOCTI BOJisi Ha OCHOBI 00poOKM 300paxkeHb 3 BukopuctanusM OpenCV.
Cucrtema MO’Ke BUSIBIISTH 3aMKHYT1 041, HETIPABWIbHY MO3HUIIIO TOJIOBU Ta IHIII O3HAKU
cornuBocTi. [Ipu BUABIEHHI TaKMX O3HAK CHCTEMa MO>KE HAJICHWIIATH TMOTepeK eHHS

BOJII€BI, IIIO JO3BOJIUTH 3a0€3MEUUTH OE3MeKy Ha JOPO3i.

KnroudoBi crnoBa: mporpamHa cuctema, BusBieHHsS connuBocti, OpenCV,

KOMIT FOTepHHI 3ip, MalllMHHE HaB4aHHs, 10rchVision, mopoxHiit pyx.



ABSTRACT

The bachelor's diploma project includes an explanatory note (61 pages, 28
figures, a list of 16 references, 3 appendices) and a presentation (15 slides).

The object of the development is the creation of a software system for
detecting the level of fatigue of a vehicle driver while driving using modern
technologies of computer vision and machine learning.

The software system allows you to detect and recognize the driver's eye
movement patterns; detect the level of eye closure; notify the driver about the
existing dangerous situation. In the development process, machine learning
technologies were used, namely OpenCV, Tensorflow, Keras, NumPy, TorchVision.

During the development of the software system:

— An analysis of the subject area of driver drowsiness detection was carried
out.

— Systematized the main analogues of the driver drowsiness recognition
system, highlighted the main advantages and disadvantages of the existing systems.

— The main architectural patterns of the development of the driver recognition
system were considered and the advantages and disadvantages were highlighted.

— A neural network was designed to recognize driver fatigue.

— A web service was developed for further integration of the developed neural
network to simplify the interaction of the end user with the system.

The result of the work is a software system capable of detecting signs of driver
drowsiness based on image processing using OpenCV. The system can detect closed
eyes, incorrect head position and other signs of drowsiness. If signs are detected, the

system can send a warning to the driver, which will ensure safety on the road.

Keywords: software system, drowsiness detection, OpenCV, computer vision,

machine learning, TorchVision, road traffic.



