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PE®EPAT

Jummomuast pabota: 75 crpanutl, 50 puCyHKOB, 22 UICTOYHHKA, 2 TAaOIHIIHL.

OIITUKORJIEKTPOHHLII KOHTPOJIb VYCTAJIOCTU BOJUTEJA
TPAHCIIOPTHOI'O CPEACTBA.

Obvexm uccnedo8anusi — aITOPUTM JIETEKTUPOBAHUS YCTAJIOCTU BOJUTENS
TPaHCIIOPTHOTO CPEJICTBA.

Llenv pabomul — pazpaboTaTh aNnTOPUTMBI (PYHKIITHOHUPOBAHUS U TPOTPAMMHOE
oOecIieueHrue OMNTHUKO-3JICKTPOHHOW CHCTEMBI KOHTPOJII COCTOSIHHSI YCTaJIOCTH
BOJUTENSI TPAHCIIOPTHOTO CPEICTBA, WHBAPUATHOTO K OPUCHTAIIUU JIUIIA BOIUTEIIS
OTHOCHTEJIHFHO CUUTHIBAIOIIETO YCTPOHCTBA.

Memo0bl uccniedoganus — KOMIBIOTEPHOE MOICTUPOBAHUE.

B pabote copmupoBaHa u onrcaHa MOJENb YCTaJOCTH YEJIOBEKA, OCHOBaHHAs
Ha BHEIIHUX NpHU3HAKaX. PaccMOTpeHbl crOCOOBI paclo3HABaHUS JIUIA, CHOCOOBI
pacno3HaBaHMs 3MoLMM M uX npoOinembl. CoOpaH garta cer A ONpeAesICHUS
YCTAJIOCTU IO JIMILYy YEJIOBEKA, BBIIEIEHbI MPU3HAKU U1l pa30MEHUs Ha KIIAcChl.
OOyueH KiaccupuKaTop AJA ONPEACIICHHUs YCTATOCTH JIMIAa HA OTACNIbHBIX KaJpax.
CdopmupoBaH U peann3oBaH Ha SI3bIKE NMporpamMMupoBaHus python anroputm ms
ONPENEIICHNUS] YCTAJIOCTH BOAUTENS TPAHCHOPTHOIO CPEACTBA IO MHUMMKE JIMIA, C
MUHUMH3ALMEH OIIMOKM pACIO3HABAHUS COCTOSIHUSA YCTAlOCTH, B CIJEJICTBHE
HEONTUMAJIBHOTO PACIIONIOKEHUST JIMIA BOJMTENSI OTHOCUTEIBHO CUMTHIBAIOIIETO
YCTPOMCTBA.

[IpennoxxeHHple anrOPUTMBI  MOTYT  HMCIIOJIB30BATBCA JUIS  TOBBILICHUS
0€30MacHOCTH Ha J0POrax M CHUKEHUIO COLIMAIBHBIX M AKOHOMHUYECKUX MOTEPh OT
aBapu.
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JlpimioMHast mpana: 75 craponak, 50 MantoHkay, 22 KpbIHILbI, 2 TaOTiIIbl.

OIITBIKADRJIEKTPOHHBIX KAHTPOJIb CTOMJIEHACIII KIPOVIIBI
TPAHCIIAPTHAT'A CPO/IKY.

Ab'exm OacneoasamHs — anTapeITM JITIKTaBaHHS CTOMJICHACIl KIPOYIIbI
TpaHCIIapTHAra CpoKYy.

Mbdma npaywsi — pacmpaiiaBailb aarapbITMbl (DYHKUBISTHABaHHS 1 MparpamHae
3a0€CTISTYIHHE ONTHIKA-3JIEKTPOHHAN CICTIMBI KAHTPOJIIO CTaHy CTOMIIEHACII KIpOYIIbI
TpaHCTIapTHAara CpOJKY, 1HBapbIIHTHAN Ja apbleHTalbli acoObl KIPOYIBI aTHOCHA
CUBITBAJIbHAN TIPHLIA]IBI.

Memaovwl 0acnedasanus — KaMI'FOTIpHAE MaJRJISIBAHHE.

VY npausl chapmipaBaHa 1 anicaHa MajdJib CTOMJICHACII YajaBeKa, 3aCHaBaHas
Ha 3HEMIHIX OpblkMeTax. Pasriemkanbpl crnocaObl pacrasHaHHS acoObl, CHOCa0bI
pacra3HaHHs AMOIIBIH 11X mpadneMbl. CabpaHbl 1aTaceT 1S BbI3HAYIHHS CTOMJICHACII]
na TBapbl YalaBeKa, BbUIYYaHbIS MPBIKMETHI JJIs pas30ilisd Ha kiackl. HaBydaHsl
KiacigikaTtap s BbI3HAUPHHS CTOMJICHACII acoObl Ha AacOOHBIX Kajpax.
CdapmipaBanbl 1 piaiizaBaHbl Ha MOBE HparpamaBaHHs Python anrapeitm nms
BBI3HAYAHHS CTOMJIEHACHl KIPOYIbI TpaHCHapTHAara CpoJAKYy Ia MiMIlbl acoObl, 3
MIHIMI3albIsH MAMBUIK] paclia3HaHHS CTaHy CTOMJICHACIII, Y CJIeJICTBA HeallThiIMallbHAM
pa3MIIIYIHHS aco0bl KIPOYIIbl aJHOCHA CUBITBAJIbHAN MpPbLIA/IbI.

[IpananaBaHblsl anrapbITMbl MOTYIb BBIKAPBICTOYBALLla JUISl TaBBIIIIHHS
OsicieK1 Ha Japorax 1 3HDKIHHS CallbIsIIbHBIX 1 SKaHAMIYHBIX CTpAT aj aBapbli.



ABSTRACT
Thesis: 73 pages, 50 figures, 22 sources, 2 tables.

OPTOELECTRONIC MONITORING OF VEHICLE DRIVER FATIGUE.

The object of research — the algorithm for detecting fatigue of the driver of the
vehicle.

Objectives — develop algorithms for the functioning and software of an
optoelectronic system for monitoring the fatigue status of a vehicle driver, invariant to
the orientation of the driver's face relative to the reader.

Methods — computer modeling.

The work forms and describes a model of human fatigue based on external signs.
Methods of face recognition, methods of emotion recognition and their problems are
considered. A dataset has been assembled to determine fatigue on a person's face, signs
have been identified for division into classes. A classifier has been trained to determine
facial fatigue in individual frames. An algorithm for determining the fatigue of a
vehicle driver has been formed and implemented in the python programming language,
according to facial expressions, minimizing the error of recognizing the state of fatigue,
as a result of the non-optimal location of the driver's face relative to the reader.

The proposed algorithms can be used to improve road safety and reduce social
and economic losses from accidents.



