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NEPIAHWH

21NV JITTAWMOTIKA Epyacia auTh TTapouciddeTal N duvaTOTNTA AgIOTTIOTNG MN ETTEPPATIKAG
METPNONG QUOCIOAOYIKWYV TTAPAUETPWY, OTTWG €ival 0 puBPOG Kapdidg. AuTo kabioTaTal E@I-
KTO META aTTd TNV £TTECEPYQTIA TOU €¢ QTTOOTACEWS AAPBAVOUEVOU ONPATOS TG PWTO-
TAnBucuoypagiag (PhotoPlethysmoGraphy-PPG), néow video oto otroio artreikovileTal
OUYKEKPIPEVN TTEPIOYI) TOU TTPOCWTTOU. 2TA TTAQICIA TNG EpYACiag AUTAG TTPAYUATOTTOINON-
KE BIBAIOYPOQIKN €peuva GO0V APopd TNV TEXVOAOYia TNG GWTOTTANBUCUOYPA®Iag Kal TIG
oUyxpoveg €EENIEEIC oTNV TTPOCTTABEIa N ETTEPPRATIKAG EQapuoynS auTthng. MeAethOnkav
€TTIONG Ol AAyOPIBUOI EVTOTTIONOU KOl AViXVEUONG TTPOCWTTOU KAl Ol aAyOpIBuol heiwong
d1doTaong ol OTToiolI ATTOTEAOUV BaCIKA EpYAAEIa yIO TV EQAPUOYN UN ETTEPPRATIKAG QWTO-
TTANBucuoypagiag. AKOAOUBwWG, TTpayPaToTToINBNKE N CUAAOYN Twv dedoPEVWV, OTTOU Kal
ENaBe pEPOG Eva aUVOAO 62 GUPPETEXOVTWYV. KaTOTTIV, OXEDIAOTNKE KAl UAOTTOINBNKE TTOAU-
ETTITTEDN aAyopIOuIKA diadikaacia yia TV £gaywyr TNG ETTIBUUNTAG TTAOPAPETPOU TOU puBuOU
KapdlAg, n oTToia o€ avTiBeon PE TIG £WG TWPA TTPOCTTABEIEG, EAaBe uTTdwn TNV UTTapPEN
METABANTWYV ouVONKWY QWTIOPOU. ATTé Ta ATTOTEAECUATA TTOU TTAPOoUCIAlovTal, TTIoTOTTOI-
AONKE N duvaToTNTA PETPNONG CWTIKWYV TTAPAPETPWY PE UWPNAR OKPIBEIa, €€ ATTOOTACEWG
KQl XWPIg TNV aTTaiTnon KATToIag 181aiTEPNG CUPMETOXNG aTTd TNV TTAEUPd TOU 00BN, o€
TTEPIBAANOVTA PE HETABANTEG OUVONKES GWTIOPOU KAl O€ ATTOOTACEIG £WG EVOG JETPOU TOU

OUMUETEXOVTA aTTd TNV cupBarTikr) web-kéauepa.

OEMATIKH MEPIOXH: E&bpuén 1atpikng TTAnpogopiag atmod video
NE=EIZ KAEIAIA: aAyopIOuol avixveuong TTPOCWTTOU, ETTECEPYATIO OUATOG,
QwToTTANBUCOOYpaYia, puBudg Kapdiag



ABSTRACT

This thesis investigates the potential non-invasive measurement of physiological parameters
such as the heart rate. These parameters derive from the remotely acquired Photople-
thysmography (PPG) signal through video depicting a specific region of interest of the
patient’s face. In the framework of this thesis, a thorough literature review of Photople-
thysmography as well as a study of the recent advances and its unobtrusive application
was carried out. Main principles of face detection and dimensionality reduction algorithms
which constitute basic tools of these non-invasive methods are presented. A dataset colle-
ction procedure with the participation of 42 patients took place and is described in detail.
A novel multi-level algorithm for the estimation of the heart rate is proposed, differing from
the already existed methods in taking into account the variability of the light conditions.
Our results show that unobtrusive remote measurement of vital signs of high accuracy is
feasible even in variable environments in terms of the light conditions and for distances

between the patient’s face and the webcam of up to 1 meter.

SUBJECT AREA: Medical data mining through video processing
KEYWORDS: face detection algorithms, photoplethysmography,

signal processing, heart rate



