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NEPIAHWH

H epyaocia auti aoxoAsital ge 10 TTPOBANPA TG PETPNONG Tou KapdiakoU puBuou oTov
avBpwTro. ApXIKA TTapoucialeTal N uaoloAoyia Kail n Asitoupyia NG Kapdidg, Kabwg Kai ol
M0 OUVABEIG TPATTOI yIa TN HETPNON TOU KaPdIakoUu pubuou, ol OTToiol YEVIKA aTTaITouV Tn
XPNon €ite eAAXIOTa €iTE aKOPN Kal 1I01AITEPA ETTEUPRATIKWV CUOKEUWYV. ZTN CUVEXEIQ Yive-
TAI AVOOKOTTNON TWV EPEUVNTIKWYV TTPOCTTABEIWV TTOU AOXOAOUVTAI E TO TTPOBANMA TNG KN
ETTEURATIKNAG HETPNONG TOU KAPBIOKOU puBUOU, XPNOIMOTTOIWVTAG £vVAV TUTTIKO TTPOCWTTIKO
UTTOAOYIOTHA £QOBIOCPEVO UE PIa web Kapepa gite Eva “EEuTTvo” KIvNTO TNAEQWVO. ATTO TV
QvVOOKOTINON AUTH TTPOKUTITOUV Ol YEVIKEG apXEG TTOU DIETTOUV TIG EBOBOAOYiEG O KABE
Mia a1 TIG KaTnyopieg auTéG. AKOAOUBwWG, £TTIAEyoUUE va UAOTTOINOOUE pia peBodoAoyia
METPNONG TOU KAPdIaKOU puBuou atrd OTITIKA XAPOKTNEIOTIKA TTOU £§AYOVTal KAl TTApO-
KoAouBouvTal atro 1o TTPOowTTo. H Kivnon K&Be evog atmd autd oTov y-agova oxnuUaTicel
MIa Xpovooelpd. ETreira atrd Xpoviko QIATPAPIoHA Kal XpHon avaAuong TTPWTOYEVWY CUVI-
OTWOWV ETTIAEYOVTAI O TTIO XAPAKTNPIOTIKEG ATTO QUTEG, KAI TEAIKA, UE EUPETIKO TPOTTO AUTH)
TTOU AVTIOTOIXEI OTOV KapdIakd pubud, o o1Toiog Kal utroAoyileTal ETTEITa atrd avaAuon NG
oTO TTEdiI0 TwV cuxVvoTATWYV. H peBodoAoyia auTrh agloAoyeiTal TTEIPAPATIKA WG TTPOS ThV
QKPiBEIa OAAG KAl TNV EUXPNOTIA TNG, CUYKPIVOUEVN PE £va “EEUTTVO” TTEPIBPaXIOVIO KAl YIa
EQAPUOYI TTOU XPNOIYOTIOIEI TNV KAPEPO KAl TO QAAG EVOG £EUTTVOU KIVITOU TNAEQPUWVOU.

OEMATIKH NMEPIOXH: YTtroAoyioTiki Opaon

AEZEIZ KAEIAIA: pétpnon kapdiakou puBuou, egaywyr Kal TTapakoAoudnon oTITIKWY
XOPOKTNPIOTIKWY, avdAuon oAPATog



ABSTRACT

This thesis deals with the problem of measuring the heart rate of humans. Initially, we
present the physiology and the functioning of the human heart and also the most common
methods to measure the heart rate. These methods typically require the use of slightly
or even particularly invasive devices. Next, we survey research efforts that deal with the
problem of non-invasive heart rate measurement in humans, either by using a typical
personal computer, equipped with a web camera, or a smart mobile phone. Through this
survey, we end up to the general principles of the methodologies that are followed in
both categories. Then, we choose to implement a methodology that measures the heart
rate using visual features that are extracted and tracked from the face. Each feature’s
movement in the y-axis corresponds to a time series. Upon temporal filtering and principal
component analysis, we choose the most characteristic series. Finally, we heuristically
select the one that corresponds to the heart rate, which is computed upon analysis in
the frequency domain. This methodology is experimentally evaluated in terms of both
accuracy and usability and is compared to a “smart” bracelet and a mobile application
that uses the camera and the flash of a smart mobile phone.

SUBJECT AREA: Computer Vision

KEYWORDS: heart rate measurement, extraction and tracking of visual features, signal
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