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Meplypagn AsiToupyia CUCTAPATOG

1. MepiAnyn

To oUoTnUa KaTaypa®ng kar napakoAoudnong BIoiaTpIKwV onUATwy anoTeAsiTal anod 2 Povadeg onwg
dlakpivovTal oTo Napakatw oxnua, Tn povada aiodnTnpwv (sensor unit) n onoia xpnoidonoigitar yia
TV ANWn TwV oNUATwv Pe Xpron KataAMnAwv aiednTipwv kai Tn povada kataypa®ng (logger unit). O
OUO povadeg enikoivwvoUv Je acUpuatn oUvdeon Bluetooth, eve o XprioTng pnopei va éxel npoopaacn
oTa onuara €ite og NpayuaTikod xpovo eite offline (apxeio kataypa®nc) Ye KaTaAAnAo AoyiouIKO To onoio

ENIKOIVWVEI e TN povada logger peow diktUou (TCP/IP Client).

Client

Network

Ethernet

Bluetooth

EIKONA 1. ZXHMATIKO AIATPAMMA AEITOYPIIAZ ZYZTHMATOZX

2. Movada aicbntApwyv

2.1.Tevika

To kUkhwpa anoTeAeital and pia avantuakn nAakéta Arduino UNO, pia ouokeun Afwng
KapdioypapruaToc evog kavaAiol, éva oEUPETPO Kal €va nounodékTn Bluetooth yia Tnv enikoivwvia pe
To Logger (eikova 2). H pETpnon pe To OEUWETPO NpayuATOMNOIEITAl HE TONOBETNON Tou daxTUAou
aneuBeiag navw otov aiodntipa (kokkivo LED) Tou OEUMETpOU Xwpic nigon. TMa péTpnon
KapdioypapruaTog akoAouBeital n ouvdeguoloyia TNG €IKOvag 3 XpnoihonolwvTag Ta nAekTpodia

£NAPNAC YE TOV QVTIOTOIXO XPWHATIKO KWIIKA.



Eupwnaiko Tapeio Mepipepeiakng Avantuéng (ETIMA)
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Eupwnaiko Tapeio Mepipepeiakng Avantuéng (ETIMA)

2.2. Arduino UNO rev3

To Arduino UNO (Arduino, 2019) cival ia avantu&iakn nAakéTa avoixtou Kwdika PE KEVTPIKN Hovada
ene€epyaoiag eva 8-bit pikpoeheykTn apxitekTovikng RISC, ouykekpiyéva To povieédo ATmega328p
(Microchip Technology, 2019). Ta Texvikd XapakTnEIOTIKA YIA TO MIKPOEAEYKTN Kal yid TNV NAAKETA
Arduino UNO ¢aivovTal oTov nivaka 1.

MINAKAZ 1. TEXNIKA XAPAKTHPIZTIKA ARDUINO UNO REV3

MKPOEAEYKTNG ATmega328P
Tdon Aewtoupyiag 5V
Tdon el6660ou 7-12V
Opla taong L6660u 6-20V
Akpobéktec Eloddou/EEGSOU (1/0) 14
Akpodekteg PWM 6
Avaloyikég eicodol 6 (10 bit)
‘Evtacon pevpatog akpodektwy I/0 20 mA
‘Evtaon pevpatog akpodEKTn 5V 50 mA
Mvnun Flash 32 KB (ATmega328P)
Mvnun SRAM 2 KB (ATmega328P)
Mvrun EEPROM 1 KB (ATmega328P)
Juxvotnta Asttoupyiag 16 MHz
8x 10-bit ADC
Mepldepelaka 12 ;J;ART
1x I*C

2.3.2ZuoKeur aoUpuartng emkoivwviag Bluetooth

Ma Tnv enikoivwvia PETAEU TNG povadag kataypa®nc kal Tng povadac aiobnTnpwv Yiveral xpnon
OUOKEUNC Bluetooth kal ouykekpipéva To dnUOPIAEG HovTEAo HC-05 (Electronica Estudio - Ingenieria
Electrénica y Proyectos PICmicro®, 2010). Ta kupidTEpa TEXVIKG XAPAKTNPIOTIKA dlakpivovTal oTov

nivaka 2.

MINAKAZ 2. TEXNIKA XAPAKTHPIZTIKA ZYZKEYHZ BLUETOOTH

MpwTdkoAAO Bluetooth Specification v2.0+EDR
SuxvoTnTa 2.4GHz ISM band

Alauoppwaon GFSK(Gaussian Frequency Shift Keying)
IoxUg eknopnng <4dBm, Class 2

EpBeAeia 10m

Euaiobnaia <-84dBm at 0.1% BER

AopdAeia Authentication and encryption

&
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Eupwnaiko Tapeio Mepipepeiakng Avantuéng (ETIMA)

Mpo®iA Serial port (SPP)

Tpopodoaia +3.3VDC 50mA

PuBpoi peTadoong dedopévwy (baud rate) 9600, 19200, 38400, 57600, 115200, 230400,
460800

2.4. ZuoKeun Kapdloypa@ruaTog

H povada aiobnmpwv 01a6£Tel pia ouokeury Anwng kapdioypapnuato¢ (ECG). H nAakéra nou
xpnolponoinenke sival Tne etaipiac DFRobot (DFRobot - Quality Arduino Robot IOT DIY Electronic Kit,
2019). H nAakeTa BacileTal oTo OAOKANPWHEVO KUkAwpa AD8232 and Tnv Analog Devices (Analog
Devices, 2018). To oAokAnpwpevo gival oe B€on va ndpel kapdioypagnua evog kavahioU (single-lead
ECG) kai xpnoigonoiei Tpia nAekTpddia cUPpwva Pe Tn ouvdeopoloyia Tng eikovag 3. O nivakag 3

Oeixvel Ta TEXVIKA XAPAKTNPIOTIKA TNG OUOKEUNG,.

MINAKAX 3. TEXNIKA XAPAKTHPIZTIKA KAPAIOIPA®OY

Taon si00d0u 3.3-6V (5V Tunikn)
Taon €€6dou 0-3.3V
AlaoUvdeon Avaloyikr)

'EvTaon pelpartog <10mA

Kavahia 1

EUpog {ovng 2kHz

2.5.2uoKeur] oEUPETPOU

H povada aiobnTripwv CUUNANPWVETAI JE Hia OUCKEUN HE TNV onoid Propei KAveic va PETProEl Tov
Kopeopd ofuyovou oTo daipya (ofupetpo). H Asitoupyia Tng PacileTal otV TEXVIKN TNG
pwTonAnbuopoypagiag (Allen, 2007). H nAakETa nou Xpnoidonoinenke gival To yoviédo RCWL-0530
(Peko's Library, 2018), £xel oav KevTpIkr Hovada To oAOKANPWUEVO KUKAwpa MAX30100 Tng sTaipiac
Maxim Integrated (Maxim Integrated - Analog, linear, & mixed-signal devices, 2014). ZTov nivaka 4

dlakpivovTtal kanoia and Ta Bacika XapakTnPIoTIKA TOU OSUHETPOU.

MINAKAZ 4. TEXNIKA XAPAKTHPIZTIKA O=ZYMETPOY

Taon Asiroupyiag 1.8V-5.5V

Alaouvdeon I°C

TaxutnTa diatAou 400 kHz

PuBuog derypatoAnwiag 50-1000 samples/sec
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Eupwnaiko Tapeio Mepipepeiakng Avantuéng (ETIMA)

AiakpiTikn 1kavoTnTa A/D 14bit

MéeTpnon Bepuokpacia Nai

2.6. A\eiroupyia

O1 nepipepelakég dlacuvdETeIC yia To Arduino gival ol €EAC:

e [a Tnv enikoivwvia pe 1o Bluetooth xpnoiponomnenke ceipiakn 8upa (UART) ulonoinuévn e
Aoyiopikd (software serial port), otouc akpodéktec 8 (RX) kar 9 (TX) péow kaTtaAAnAng
BiBAI0BNKNG. O puBuoc petadoong (baud) éxel TeBei oTa 57600 bps.

o Ta Tn Afwn kapdloypagniuaTog Xpnaoiponolsital avahoyikn gicodoc (ADC) oTo kavah €il06dou 0
Tou Arduino.

o Ta Tnv Afwn delypatwv ofupéTpou (PPG) xpnoiyonoicital n Bupa I2C. And Tov idio aigbnTnpa
yiveTal Agn kai Tng Beppokpaaiac.

e H evowpatwpévn OUpa oeipiaknG enikoivwviag (Hardware USART) Tou HIKDOEAEYKTN
apIEpWVETAl oTnV anoopaiuatwon (debugging) kai cuvdésTal yéow USB BUpag os H/Y, woTe
va Mnopei 0 XpnoTng va AauBavel unvuuaTta OXETIKA PE T AeiToupyia Tng povadag o€

npayuaTiko Xpovo.

>kondc auTng TnG Jovadag eival n nepiodikny GUAAOYN JelypdTwy and Toug aiodnThPES Kal N anooToAr
OE NPaypaTiko Xpovo oTn Wovada kataypa@nc. Na To okono auto avantUxBnke KwdIkag o yAwaoaoa
C/C++ yia Arduino kai To avTiaToixo diaypaupa pong TV EMPEPOUG diEpyaciwv SIAKPIVETAl TNV €IKOvVa
4. O JIKPOEAEYKTNG NpoypaupaTilel To oEUPETPO va naipvel OgiypaTta ano Ta dUo evowpaTwhéva LED
(kOkkIvo kal unépubpo, RED - IR) auvexwg pe pubud 100 samples/sec. SuyXpoviopéva E auTo To puBUo
AapBavovTal ano To PIKPoeAEYKTT) deiypaTa ano Tov kapdioypa@o (avaloyikr) €i0odog OTo HIKPOEAEYKTN)
Kabwg Kal anod €0WTEPIKO BEPUOPUETPO TOU OEUUETPOU. SUVONIKA Ta OfPaTa nou Aappavovral ivar 4
(ECG, PPG-RED, PPG-IR, Temp). NMapdA\nAa pe Tn Afwn Twv SEIYHATWV TO AOYIOHIKO dlaxeipiong Tou
OEUMETPOU Unoloyilel Tov Kopeapd ofuyovou (Sp02) oe noooaTtd %, kabwg kal Tov Kapdiakd pubuo
(Heart-Rate, HR) oe naApouc ava Aentd (bpm). Ta 6 OUVOAIKA OegiyudTa OUYKEVTPWVOVTAl Kdl
anobnkevovtal npoowpiva. O nivakag 5 Ocixvel nepIANNTIKAG Ta OeiydaTa kAl TO XWPO Mou
KaTaAauBavouv aTn PvhUn. 2Tn CUVEXEID NPOETOINAZoVTAl Kal TAKTOMOIOUVTAl OE OUYKEKPIMEVN HOPPN
NAakETOU WOTE va anodTahouv oeipiakd HECW TNG OEIpIaKnG Bupag oTnv ornoia eivalr cuvdedepEvn N
ouokeun Bluetooth. H ouokeur) Bluetooth afionolei Tnv unnpecia osipiakng olvdeong (Serial Port
Protocol, SPP) kal epdoov €xel ouleuxBei NPoNyOUNEVMG QUTONATA HE TN CUCKEUN kataypa®ng (logger)
oTEAvVEl auTONATA Ta OEBOUEVA TOU NAKETOU. TO NAKETO DEDOPEVWV NEPIYPAPETAI OTOV Nivaka 6 Kai sival
OUMBaTO Ye TNV avanTuglakn NAakéTa Bio-1aTpikwv onudTtwv HealthyPi (ProtoCentral HealthyPi v3 3.1.0,
2019). AnoTeAeiTal cuVOAIKG ano 27 bytes. O ouvoMKOG puBOG SUadikwV dESOUEVWY Eival ENOUEVWC

(27bytes/frame)*(100frames/sec)=2700bytes/sec To ornoio avTioTolxei o€ puBuO baud rate oeipiakng

8
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Eupwnaiko Tapeio Mepipepeiakng AvanTtuéng (ETMA)

Bupag (2700bytes/sec)*(10bits/byte)=27000bps, unoloyilovrag Ta 2 eninAéov bits (start-stop) Tng
UART.

Apxworoinon
TEPLPEPELOK WV
(UART, 12C)

‘Evopén
SetyporoAnyiog

aLetnTpwv

Avayvwon ano
eloodo xpnotn

Aqn Sslypatwv .
(ECG, PPG, TEMP) Yriapxet
punvupa?

YroAoyLlopog
MeTaBANTWV
(HR, Sp02)

Mpoetoaacia
6edopévwy (frame)

AnootoAn oe
oelplakr) Bupa (BT)

EIKONA 4. ATATPAMMA POHZ NMPOrPAMMATOZ THZ MONAAAX AIZOHTHPQN
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Eupwnaiko Tapeio Mepipepeiakng Avantuéng (ETIMA)

MINAKAZ 5. TA AEITMATA AMNO TOYX AIZOHTHPEX ANA MAKETO

'Ovopa Mepiypa®pn Mnkocg TipnG (bytes)
ECG Wneplakrn avanapacTacn TNG avaloyiknC TIPAG 2
€€000U TOU Kapdioypapou
PPG-IR Tiun nou avTtioToixeli oTo unEpuBpo LED Tou 4
OEUMETPOU
PPG-RED Tiur NoU avTIOTOIXElI OTO KOKKIVO LED Tou 0EUWETpoOU 4
Temp Oeppuokpaaiac os °C 2
Sp02 Kopeopocg oEuyovou (%) 1
HR Kapdiakog pubpog (bpm) 1
MINAKAZ 6. AOMH MAKETOY AMNOXZTOAHZ AEIFTMATQN AMNO AIZOHTHPEZ
Ofon Byte T Nepypadn
00 O0x0A Apxn makétou
01 OxFA Apxn makETou
02 - -
03 - -
04 Protocol version (currently 0x02)
05-06 ECG Value Signed int 16,LSB first
07-08 - -
09-12 PPG IR Value Signed int 32, LSB first
13-16 PPG Red Value Signed int 32, LSB first
17-18 Temperature Signed int 16, LSB first
19 - -
20 Sp02 Unsigned int 8
21 Heart Rate Unsigned int 8
22-24 Frame index 3 bytes, LSB first
25 0x00 TENOG MAKETOU
26 0x0B TENOG TTOKETOU

3. Movdada mapakoAouBnong/kataypaeng

H povada napakohoudnong/kataypapnc (logger) Baociletal oe Raspberry Pi, kal OUYKEKPIYEVA
Xpnaidonoinenke To HovTéAo Raspberry Pi 3 Model B+ (Rpi3B+) (Raspberry Pi, 2018). Ta onuavTikdTepa
TEXVIKA XAPAKTNPIOTIKA divovTal aTov nivaka 7. Me autd Tov TpoOMo n hovada auTr sival popnTh Kal
auTtovoun kal Ot xpeldleTal kdanola oUvOeon TepUaTikoU wOTE va AsIToupynoel. To AOYIOMIKO
ulonoinénke og yA\wooa npoypaupaTiopou C/C++ Kal €ival oupBaTtd pe AsiImoupyikd cuoTnpa Linux

OnNw¢ €ival kal To AEITOUpyIkO Mou ¥pnoigonoindnke otnv v Adyw ouokeury (Raspbian Buster Lite)

10
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Eupwnaiko Tapeio Mepipepeiakng Avantuéng (ETIMA)

(Raspberry Pi, 2019). Eival eniong epIkTO To id10 Npdypappa va Asiroupynosl o onolodnnote H/Y pe
AeIToupylkd TUMou Linux. ‘Exel dokipgaoTel o unohoyioTei pe Ubuntu 18.04 32bit. O1 dUo anaitioeig
ouoTnuarog sival va diabeTel oUvdeon dikTuou (n.X. Ethernet, WiFi) kar olvdeon Bluetooth. H povada

KaTaypa®nc avahaypBavel Ta akdouba:

> Zuvexn Awn onuaTtwv anod Tn Jovada aiobntnpwv
> AnoBnkeuon onuaTwv Tonika o apxeio

> AnooToAn Twv oNUATWV OTO XPNOTN OE NPAYUATIKO XPOVO

H sikdva 5 deixvel To anAonoinuevo diaypaupa porc Tou NpoypduaTod nou TpEXEl OTn Hovada auTr).

3.1. Aeiroupyia

Juvdeoupe Tn ouokeun (Rpi3B+) pe To Tpo@odoTIKO kal HETA and 1 AenTd nepinou Eekiva autduaTa To
npdypaupa. Epdoov £xoupe dwoel Tpopodoaia kal oTn CUCKEUN aiodnTnpwV (SENsor) ol 2 CUOKEUEG
ouvdéovTal aclpuaTa auTopaTa, o€ MeEPINTwon anotuxiac (oproiyo, anopdkpuvon K.Am.) kabe 5
OeuTepoAlenTa o logger enixeipei enavaocuvdeon. O logger Asitoupyei oe debugging mode kai Ta
BaoikoTEPa PNVUKaTa AeIroupyiac kal opaiuaTwy Ta TUNWVEl O KOVOOAA Og 080vn ) onoia Pnopei va
ouvOeBel npoalpeTika (n @opnTr 086vn 7” LCD ouvdésTal oTo raspberry pe kaAhwdio HDMI kai USB Ta
onoia napeyovral). KaBe 1 Aentd Ta ONnpata nou €xouv UMoBnkeubBei NPoOCwPIVA aTn WVAMN,
anoBnkevovTal ge apxeio Tonika (usb flash memory). Ta deiyyata nou €xouv An@Oei dounuéva oe
nakeTa anobnkeUovTal Je napopolo Tpono. MNa kabs nakero (frame) agiepwvovTal 26 bytes oTa onoia
nepIAapyBavovTal Ta onNUaTa kabwe kai n XPovikn oTiyun Afwne. H popen onwc anodnkevovral aTo

apxeio diveral gTov nivaka 8.

MINAKAZ 7. TEXNIKA XAPAKTHPIZTIKA RASPBERRY PI 3 MODEL B+

Broadcom BCM2837B0, Cortex-A53
EneEepyaoTr|g
64-bit SoC @ 1.4GHz

Mvrun 1GB LPDDR2 SDRAM

AerIToupyikd ouoTnua Raspbian

2.4GHz and 5GHz IEEE 802.11.b/g/n/ac wireless
LAN

Bluetooth 4.2, BLE
SUVOECIYOTNTA

Gigabit Ethernet over USB 2.0 (maximum
throughput 300Mbps)

4 x USB 2.0 ports

Eioodol / 'EE000I YEVIKAG XPrONG 40-pin GPIO header

"E€0d0¢ BivTeo HDMI
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Xwpoc¢ anoBrKeuong Micro SD

Tpogodoaia 5V/2.5A DC péow ouvdeong micro USB

Anpoupyla empépoug mop dAANAwy SiepyaoLwv

. . Mpoetolpacio
JUvbeon ue E TCP/IP .
n vapén TCP/ e

acUppoaTo server 7
alebntpa anobrikeuong (USB)

Emutuxnig
ouvbeon? Avaypovr yla
ouvdeon pe client MaBéapa
onuara?

g /\NUN Sed0péviv

AnoBrikeuon

Anoouvéeon
Anotuxia?
Enegepyacia

OULTHLOTOG
USB File

Amnobrikeuon
onpaTwv

ATOGTOAr oA TWY
YLOL TTPOETILOKOTIN 0N

AnootoAr) eVtoAng
o€ aodntrpa

EIKONA 5. ATATPAMMA POHZ MNMPOrPAMMATOZ KATAIPA®HY ZHMATQN

MINAKAZ 8. MOP®H APXEIOY AMOOHKEYZHX ZHMATQN (ANA MAKETO AEAOMENQN)

©&on byte Mepiypa®n Mnkog/Tunog (Little

Endian)
0 Kapdioypapnua (ECG) 4 (float)
4 OE&UpeTpo (PPG IR LED) 4 (float)

= enavek 20142020 =~ EXMA
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Eupwnaiko Tapeio Mepipepeiakng Avantuéng (ETIMA)

8 OEupeTpo (PPG RED LED) 4 (float)
12 ©eppuokpaaia (Temp) 4 (float)
16 Kopeopocg oEuyovou (Sp02) 1 (uint8_t)
17 Kapdiakdg pubpoc (HR) 1 (uint8_t)
18 Xpovoonuavon (Timestamp) 8 (double)

4. NAoyiouiké TTapakoAouBnong

To AoyiopikO napakoAouBnong €xel ulonoinbei oe yAwooa npoypauppatiopgol Matlab (MATLAB -
MathWorks, 2019) kai divel Tn duvaToTNTA OTO XPNOTN va NAPAKoAoudrosl O NPayuaTiko Xpovo Ta
ONUATA NMoU KATAypapovTal, CUYKEKPIYEVA TA OTIYHIOTUNA TwV TEAEUTAi®V 10 JeUTEPOAENTWV TNG
kaTaypagnc. To npoypaupa autd anoTekei Tov client o onoiog ouvepydleral Ye Tov server Tou logger
Kal avd TakTa xpovika diactiparta Inta Ta nio npoo@ara dedopEva WOTE va TA avanapaoTnoel ypapIkd.
O client oTéAvel evToAég aTo logger nou anokwdikonoloUvTal avahoyws. SUYKEKpIYEVa undapxouv dUo
EVTOAEC. Me Tnv npwTn o client {NTa Ta deiypaTa Twv oNUATWY Kal P Tn deUTEPN OTEAVEI MVULA NPOG
TNV NAGKETA AI0ONTNPWY WOTE va AEITOUPYNOEI 0av KwIKOMOINUEVN EVTOAN MPOC Kanolov aigdnTrpa.
O1 0U0 evTOAEC OUYKEKPIPEVA gival ol oupBoloaelpéc “data” kar “cmd1” avTtioToixa kai oTEAvovVTal HECW
TCP/IP sockets. Me auTd Tov TPOMO 0 XProTNG eKTOC anod OEKTNG MMOPE va Yivel Kal MOPNOC PNVUPATQV.
>Tnv nepinTwaon arrnuaTog ano To server (logger) Twv npoo@atwy onuatwv (“data”) o logger anavrta
Je akohouBia duadikwv dedoPEVWY N oroia NEPIEXEI TNV anapaitnTn nAnpogopia. H akoloubia &xel
MNKoG 56 bytes kal ouykekpipéva n pop@r| SiveTal aTov Napakdtw nivaka. ‘OAEC ol TIHEG JETATPENOVTAI
oe PeTaBAnTéc TUNou double nou eival n TunikéG peTaBANTEC Tou Matlab. XTnv eikova 6 divetal To

dl1dypappa pong Tou NpoypauuaTog yia Tov client.

MINAKAZ 9. MOP®H MAKETOY AMOXTOAHX AEAOMENQN AMNO LOGGER (SERVER)

©¢on byte Mepiypagpn MnAkog/Tunog (Little
Endian)
0 Kapdioypapnua (ECG) 8 (double)
8 OEupeTpo (PPG IR LED) 8 (double)
16 O&upetpo (PPG RED LED) 8 (double)
24 ©epuokpaaia (Temp) 8 (double)
32 Kopeopoc oEuyovou (Sp02) 8 (double)
40 Kapdiakdg pubpoc (HR) 8 (double)
48 Xpovoorpavon (Timestamp) 8 (double)
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Mapdpetpot Apxlkomoinon
xpriotn TCP/IP client

4 ZUVOeon Ueserver

Emtuxng
ouvéeon?

Avarmopdotoon

ONUATWV ypadLkd PR

OLTA LOTOG OTO
server

AqUN onuaTwv Kot
TEPUATIONOG
ouvbeong

Altnpuoa yla
onuora?

AmntoctoAr eVIoArg
KOUL TEQ LOTLOMOG
ouvbeong

EvtoAn yla
aetntpa?

EIKONA 6. AIATPAMMA POHZ MPOITPAMMATOZ CLIENT XPHZTH

4.1. AEITOYPTIA

O xpnotng sioayel Tn dielBuvon IP Tou logger kai &kiva rn oTauata Tnv aneikovion onuatwv

(Start/Stop). H avavéwaon Twv €IKOVWV €xel TeBEi KABE 3 sec, evw To Napabupo £xel pnkog 10 sec. Kabe
3 deutepohenTta dnAadn &ekiva pia ouvdeon TCP/IP socket pe To server (logger) kai oTéAvel aitnua
anooToAng dedopévwyv (“data”). Ta ofuaTa nou ep@avidovTal we YPAPIKEC NAPACTACEIC NPOEPXOVTAl

ano kapdioypapnua (ECG - Electrocardiogram) kai and oEupeTpo (PPG - Photoplethysmogram), eve wg
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Eupwnaiko Tapeio Mepipepeiakng Avantuéng (ETIMA)

WEOEC TINEC ava napaBupo divovTal o kapdiakog pubuoc (HR — Heart Rate), o kopeopdg oEuyovou (Sp02)
Kai n Bepuokpaaia. (H Bepokpacia npoEpXETal and Tov EVOWUATWHEVO aiodnTrpa Tou ofuueTpou). O
XPNOTNG WMopei va oTéAvel eVTOAEC oTn povada aiodnTnpwv PECw Tou logger. Me To koupni [Test
Command] diveral n demo evtoAn (“cmd1”) nou anokwdikonoigiTal Je TNV evalhayr kataoraong On/Off

oT0 npdaocivo LED oTo breadboard Tng nhakérac sensor. O napakdTw €IKOVEC €ival napadeiyyata nou

Mnopei va del o XproTng.

Zriypioruna napakoAouénorg:

4 Sleep Monitor

- O
IP: | 192.168.137.2 | | Start/Stop | TestCommand HR:66.8 | SpO2: 96.0 | Temp: 26.0
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Eupwnaiko Tapeio Mepipepeiakng AvanTtuéng (ETMA)

4 Sleep Monitor -
IP: | 192.168.137.2 | | Start / Stop Test Command HR: 65.8 | Sp02: 97.0 | Temp: 26.0
Chart Area
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MNapapTtnua I

AOYIOMIKO povadag aiodntipwy

#include <Arduino.h>

#include "My_PulseOximeter.h"
using namespace Sleep;

PulseOximeter::PulseOximeter() :
state(PULSEOXIMETER_STATE_INIT),
tsFirstBeatDetected(0),
tsLastBeatDetected(0),
tsLastBiasCheck(0),
tsLastCurrentAdjustment(0),
redLedCurrentIndex((uint8_t)DEFAULT_LED_CURRENT),
irLedCurrent(DEFAULT_LED_CURRENT),
onBeatDetected(NULL)

{

b

bool PulseOximeter::begin(PulseOximeterDebuggingMode debuggingMode_)

{
debuggingMode = debuggingMode_;

bool ready = hrm.begin();

if ('ready) {
if (debuggingMode !'= PULSEOXIMETER_DEBUGGINGMODE_NONE) {
Serial.printin("Failed to initialize the HRM sensor");

}

return false;

b

sample_ready=false;
hrm.setMode(MAX30100_MODE_SPO2_HR);
hrm.setLedsCurrent(DEFAULT_LED_CURRENT, DEFAULT_LED_CURRENT);
hrm.setLedsPulseWidth(MAX30100_SPC_PW_1600US_16BITS);

hrm.setSamplingRate(MAX30100_SAMPRATE_100HZ);
hrm.setHighresModeEnabled(true);

hrm.startTemperatureSampling();

irDCRemover = DCRemover(DC_REMOVER_ALPHA);
redDCRemover = DCRemover(DC_REMOVER_ALPHA);

state = PULSEOXIMETER_STATE_IDLE;

return true;

}

void PulseOximeter::update()

hrm.update();
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checkSample();
checkCurrentBias();

}

float PulseOximeter::getHeartRate()
{

}

uint8_t PulseOximeter::getSp0O2()
{

}

uint8_t PulseOximeter::getRedLedCurrentBias()
{

b

void PulseOximeter::setOnBeatDetectedCallback(void (*cb)())
{

}

void PulseOximeter::setIRLedCurrent(LEDCurrent irLedNewCurrent)

{

return beatDetector.getRate();

return spO2calculator.getSp0O2();

return redLedCurrentIndex;

onBeatDetected = cb;

irLedCurrent = irLedNewCurrent;
hrm.setLedsCurrent(irLedCurrent, (LEDCurrent)redLedCurrentIndex);

by

void PulseOximeter::shutdown()

{
¥

void PulseOximeter::resume()

{
b

void PulseOximeter::checkSample()

{

hrm.shutdown();

hrm.resume();

// Dequeue all available samples, they're properly timed by the HRM
while (hrm.getRawValues(&rawIRValue, &rawRedValue)) {

temperature = hrm.retrieveTemperature();
heartValue = analogRead(HEART_PIN);
sample_ready=true;

float irACValue = irDCRemover.step(rawIRValue);
float redACValue = redDCRemover.step(rawRedValue);

// The signal fed to the beat detector is mirrored since the cleanest monotonic spike is below
zero

float filteredPulseValue = Ipf.step(-irACValue);

bool beatDetected = beatDetector.addSample(filteredPulseValue);

if (beatDetector.getRate() > 0) {
19
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state = PULSEOXIMETER_STATE_DETECTING;
spO2calculator.update(irACValue, redACValue, beatDetected);

} else if (state == PULSEOXIMETER_STATE_DETECTING) {
state = PULSEOXIMETER_STATE_IDLE;
spO2calculator.reset();

}

switch (debuggingMode) {
case PULSEOXIMETER_DEBUGGINGMODE_RAW_VALUES:
Serial.print("R:");
Serial.print(rawIRValue);
Serial.print(",");
Serial.printin(rawRedValue);
break;

case PULSEOXIMETER_DEBUGGINGMODE_AC_VALUES:
Serial.print("R:");
Serial.print(irACValue);
Serial.print(",");
Serial.printin(redACValue);
break;

case PULSEOXIMETER_DEBUGGINGMODE_PULSEDETECT:
Serial.print("R:");
Serial.print(filteredPulseValue);
Serial.print(",");
Serial.printin(beatDetector.getCurrentThreshold());
break;

default:
break;

b

if (beatDetected && onBeatDetected) {
onBeatDetected();

¥
¥
b

void PulseOximeter::checkCurrentBias()
{
// Follower that adjusts the red led current in order to have comparable DC baselines between
// red and IR leds. The numbers are really magic: the less possible to avoid oscillations
if (millis() - tsLastBiasCheck > CURRENT_ADJUSTMENT_PERIOD_MS) {
bool changed = false;
if (iDCRemover.getDCW() - redDCRemover.getDCW() > 70000 && redLedCurrentIndex <
MAX30100_LED_CURR_50MA) {
++redLedCurrentIndex;
changed = true;
} else if (redDCRemover.getDCW() - irDCRemover.getbCW() > 70000 && redLedCurrentIndex >

0){
--redLedCurrentIndex;
changed = true;
b
if (changed) {
hrm.setLedsCurrent(irLedCurrent, (LEDCurrent)redLedCurrentIndex);
tsLastCurrentAdjustment = millis();
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if (debuggingMode !'= PULSEOXIMETER_DEBUGGINGMODE_NONE) {
Serial.print("I:");
Serial.printin(redLedCurrentIndex);
b
b

tsLastBiasCheck = millis();

¥
¥
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MNapdaptnua II

AOYIOJIKO povadag mapakohouBnong/kataypaeng

#include "WirelessSensor.h"
#include "DataServer.h"
#include "FrameProcess.h"
#include "MsgPrinter.h"
#include "LogManager.h"

#include <unistd.h>
#include <thread>
#include <iomanip>

using namespace std;

WirelessSensor *wwss;
DataServer *dss;
FrameProcess *fp;
LogManager *Im;

int main()

{

22

PRINT("Sleep monitoring started!");

// wireless sensor thread
wwss = new WirelessSensor();
thread t1(&WirelessSensor::start, wwss);

// frame decoding thread
fp = new FrameProcess(wwss);
thread t2(&FrameProcess::start, fp);

// network data server thread
dss = new DataServer(wwss);
thread t3(&DataServer::start, dss);

// periodic save data to disk (usb) thread
Im = new LogManager(wwss);
thread t4(&LogManager::start, Im);

// report every 10 sec
while (1) {

}

sleep(10);

// print total incoming bytes

PRINT("Received bytes: " + std::to_string(wwss->rec_bytes));
// print total frame synchronization error attempts
PRINT("Sync errors: " + std::to_string(wwss->sync_errors));

return O;
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#include "WirelessSensor.h"
#include "MsgPrinter.h"

#include <unistd.h>

#include <sys/socket.h>
#include <bluetooth/bluetooth.h>
#include <bluetooth/rfcomm.h>
#include <errno.h>

WirelessSensor: :WirelessSensor()

{
buffer.setSize(1024*1024);
//fs = 100.0;  // nominal value for sampling rate
fs = 99.58; // calibrated sampling rate of sensor
cmd = 0;
log_bytes_saved = 0;
rec_bytes = 0;
b

WirelessSensor: :~WirelessSensor()

{
¥

void WirelessSensor::start()
{
// connect to Sleep Sensor bluetooth device
/] check for disconnections or no stream and reconnect

try {

struct sockaddr_rc addr = {0 };

int s, status;

// sleep sensor bluetooth MAC (HC-05)

char dest[] = { "00:18:E4:36:37:25" };

char buf[1024] = {0 };

int bytes_read;

struct timeval tv;

tv.tv_sec = 2;

tv.tv_usec = 0;

s = socket(AF_BLUETOOTH, SOCK_STREAM, BTPROTO_RFCOMM);
setsockopt(s, SOL_SOCKET, SO_RCVTIMEQ, (const char*)&tv, sizeof(tv));
addr.rc_family = AF_BLUETOOTH;

addr.rc_channel = (uint8_t)1;

str2ba(dest, &addr.rc_bdaddr);

DEBUG("BT Connecting...");
sleep(2);
status = connect(s, (struct sockaddr *)&addr, sizeof(addr));
if (status == 0) {
DEBUG("BT connection OK!");
struct timespec ts;
time_t begin, end;
clock_gettime(CLOCK_MONOTONIC_RAW, &ts);
begin = ts.tv_sec;
while (1) {
bytes_read = read(s, buf, sizeof(buf));
if (bytes_read > 0) {
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24

by

else {

by

// incoming data from sensor
if (buffer.writeAvailable() > bytes_read) {
for (int j = 0; j < bytes_read; j++){
bool ok = buffer.write(buf[j]);
if (ok == false) {
DEBUG("Buffer overrun!™);

sleep(1);
b
else { rec_bytes++; }
b
b
else {
DEBUG("Buffer critical!");
b

clock_gettime(CLOCK_MONOTONIC_RAW, &ts);
begin = ts.tv_sec;
usleep(1000);

// check time out error
clock_gettime(CLOCK_MONOTONIC_RAW, &ts);
end = ts.tv_sec;
double elapsed_secs = end - begin;
if (elapsed_secs > 1) {
DEBUG("BT connection timeout!");
sleep(3);
close(s);
start();

// send command code to sensor if there is one (non zero)
if (cmd !'=0) {

by

write(s, &emd, sizeof(cmd));
DEBUG("Command sent!");
cmd = 0;

// check saved bytes and erase them from memory
if (log_bytes_saved > 0) {

deleteElements(log_bytes_saved);
log_bytes_saved = 0;

DEBUG("BT connection error! Code: ");

DEBUG(errno);

close(s);
start();

by

catch (const exception &ex) {
DEBUG("Sensor Exception:");
DEBUG(ex.what());
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b
void WirelessSensor::sendCmd(uint8_t ¢)
{
cmd = ¢
b

void WirelessSensor::deleteElements(int num)

// delete sensor streaming elements from buffers after succesful write to disk

std::vector<decltype(ecg)::value_type>(ecg.begin() + num, ecg.end()).swap(ecg);

std::vector<decltype(ppg_ir)::value_type>(ppg_ir.begin() + num,
ppg_ir.end()).swap(ppg_ir);

std::vector<decltype(ppg_red)::value_type>(ppg_red.begin() + num,
ppg_red.end()).swap(ppg_red);

std::vector<decltype(temp)::value_type>(temp.begin() + num, temp.end()).swap(temp);

std::vector<decltype(spo2)::value_type>(spo2.begin() + num, spo2.end()).swap(spo2);

std::vector<decltype(heart_rate)::value_type>(heart_rate.begin() + num,
heart_rate.end()).swap(heart_rate);

std::vector<decltype(time_vec)::value_type>(time_vec.begin() + num,
time_vec.end()).swap(time_vec);

b
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#include "DataServer.h"
#include "MsgPrinter.h"

#include <cstring>
#include <unistd.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>

using namespace std;

DataServer::DataServer(WirelessSensor *parent)

{
b

sensor = parent;

DataServer::~DataServer()

{
b
void DataServer::start()
{
// start TCP/IP server, waiting client requests (matlab program)
try {
int sockfd, newsockfd, portno = 11111;
socklen_t clilen;
const int buf_size = 1024;
char buffer[1024];
struct sockaddr_in serv_addr, cli_addr;
int n;
sockfd = socket(AF_INET, SOCK_STREAM, 0);
if (sockfd < 0) {
DEBUG("Error opening net socket!");
return;
b
bzero((char *)&serv_addr, sizeof(serv_addr));
serv_addr.sin_family = AF_INET;
serv_addr.sin_addr.s_addr = INADDR_ANY;
serv_addr.sin_port = htons((uint16_t)portno);
if (bind(sockfd, (struct sockaddr *) &serv_addr, sizeof(serv_addr)) < 0) {
DEBUG("ERROR on binding");
return;
b
// Maximum size for queue = 5
listen(sockfd, 5);
clilen = sizeof(cli_addr);
struct timeval tv;
tv.tv_sec = 3;
tv.tv_usec = 0;
// server started
while (1) {
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DEBUG("Waiting for client...");
newsockfd = accept(sockfd, (struct sockaddr *) &cli_addr, &clilen);
setsockopt(newsockfd, SOL_SOCKET, SO_RCVTIMEO, (const char*)&tv,

sizeof tv);
if (newsockfd < 0) {
DEBUG("Error accepting connection!");
break;
b
else {
DEBUG("Client connected!");
struct timespec ts;
time_t begin, end;
clock_gettime(CLOCK_MONOTONIC_RAW, &ts);
begin = ts.tv_sec;
while (1) {
n = read(newsockfd, buffer, buf_size);
if (n<0){
//no data
clock_gettime(CLOCK_MONOTONIC_RAW, &ts);
end = ts.tv_sec;
time_t elapsed_secs = end - begin;
if (elapsed_secs > 5) {
DEBUG("Server connection timeout!");
break;
b
b
else {
// get user request and response accordingly
buffer[n] = "\0';
string s(buffer);
sendData(s, newsockfd);
close(newsockfd);
break;
b
usleep(10000);
b
b
b
close(newsockfd);
close(sockfd);
sleep(1);
start();
b

by

catch (const exception &ex) {
DEBUG("Server Exception:");
DEBUG(ex.what());

void DataServer::sendData(string cmd, int sockfd)

{

27

char ok_resp[] = { "OK!" };
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// user request raw streaming data
if (cmd.compare("data") == 0) {
DEBUG("Sending data...");
// send latest 10 sec of samples
const float time_range_sec = 10.0;
int len = sensor->ecg.size();
int sample_count = (int)(time_range_sec * sensor->fs);
const int fsz = sizeof(double);
const int vec_num = 7;
int byte_len = sample_count * fsz * vec_num;

byte *bb = new byte[byte_len];
inti =0;
double x;

// get most recent samples stored in buffers
for (int j = (len - sample_count); j < len; j++){
if (j < 0) { continue; }

x = (double)sensor->ecg.at(j); memcpy(&bb[i], (byte*)&x, fsz);
x = (double)sensor->ppg_ir.at(j); memcpy(&bb[i + fsz], (byte*)&x, fsz);
x = (double)sensor->ppg_red.at(j); memcpy(&bb[i + 2 * fsz], (byte*)&x,

fsz);
x = (double)sensor->temp.at(j); memcpy(&bbl[i + 3 * fsz], (byte*)&x, fsz);
x = (double)sensor->spo2.at(j); memcpy(&bb[i + 4 * fsz], (byte*)&x, fsz);
x = (double)sensor->heart_rate.at(j); memcpy(&bb[i + 5 * fsz], (byte*)&x,
fsz);
x = (double)sensor->time_vec.at(j); memcpy(&bb[i + 6 * fsz], (byte*)&x,
fsz);
i += vec_num * fsz;
b
write(sockfd, bb, byte_len);
delete bb;
DEBUG("OK!);
return;
b
// user sent a command to the sensor
if (cmd.compare("cmd1") == 0){
DEBUG("Send command to sensor");
sensor->sendCmd(1); // demo command code=1 (toggle sensor green LED)
write(sockfd, ok_resp, strlen(ok_resp));
return;
b
DEBUG("Unknown command!");
b
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#include "FrameProcess.h"
#include "MsgPrinter.h"
#include <unistd.h>
#include <ctime>

FrameProcess::FrameProcess(WirelessSensor *parent)

{
sensor = parent;
sensor->buffer.setReadPos(0);
prev_index = 0x1000000;
last_index = 0;

b

FrameProcess::~FrameProcess()

{

b

// periodically get incoming bytes and decode them according to frame structure
void FrameProcess::start()
{

const int framesize = 27;

uint8_t frame[framesize];

while (1)
{
if (sensor->buffer.readAvailable() < framesize)
{
usleep(1000);
continue;

}

bool ok;
for (int j = 0; j < framesize; j++){
frame[j] = sensor->buffer.read(ok);
if (ok == false) {
usleep(1000);
start();

by

uint8_t startl = (uint8_t)frame[0];
uint8_t start2 = (uint8_t)frame[1];
uint8_t protoc = (uint8_t)frame[4];
uint8_t foot = (uint8_t)frame[25];
uint8_t end = (uint8_t)frame[26];

// check frame start, end bytes
if (startl != 0x0a || start2 != Oxfa || protoc !'= 0x02 ||
foot = 0x00 || end !'= 0x0b) {
sensor->buffer.moveReadPos(1 - framesize);
// increase synchronization error count, move to next byte and try again
Sensor->sync_errors++;
continue;

}

// next frame

// get the sample inside frame and store to corresponding lists
sensor->ecg.push_back((float)*(int16_t*)&frame[5]);
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sensor->ppg_ir.push_back((float)*(int32_t*)&frame[9]);
sensor->ppg_red.push_back((float)*(int32_t*)&frame[13]);
sensor->temp.push_back((float)*(int16_t*)&frame[17]);
sensor->spo2.push_back(*(uint8_t*)&frame[20]);
sensor->heart_rate.push_back(*(uint8_t*)&frame[21]);

// the next 3 bytes is the frame serial number (index)
// it will be translated to timestamp

uint8_t a = *(uint8_t*)&frame[22];

uint8_t b = *(uint8_t*)&frame[23];

uint8_t ¢ = *(uint8_t*)&frame[24];

double new_index = (c * 256 + b) * 256 + a;

// time syncing with incoming samples
if (new_index <= prev_index)

{
prev_time = time(nullptr);
prev_index = new_index;
last_index = new_index - 1;
b
double di = new_index - last_index;
if (di'=1){
// lost frames if index not increased by 1
DEBUG("Frames lost: "+ std::to_string((int)di-1));
b

double cur_ms = (1000.0/sensor->fs)*(new_index - prev_index);
double msec = ((double)prev_time) * 1000 + cur_ms;
sensor->time_vec.push_back(msec);

last_index = new_index;
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#include "MsgPrinter.h"
#include <iostream>
using namespace std;

MsgPrinter::MsgPrinter()

{
¥

MsgPrinter::~MsgPrinter()
{
b

// used for runtime printing messages
void MsgPrinter::print()
{
cout << str() << end|;
Str(llll);

}

// used for debugging messages
void MsgPrinter::debugout()

// comment out next line to disable DEBUG out
print();
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#include "LogManager.h"
#include "MsgPrinter.h"
#include <unistd.h>
#include <iostream>
#include <fstream>
#include <cerrno>
#include <cstring>

LogManager::LogManager(WirelessSensor *parent)

{
sensor = parent;
log_time = 60; // 60 sec period for write to disk
b
LogManager::~LogManager()
{
b
void LogManager::start()
{
// periodically check available buffer samples and save them to usb disk
while (1)
if (sensor->log_bytes_saved == 0) {
// check available vector size
int realtime_bytes = (int)sensor->fs * 60; // 1min for real time view
// we do not save the latest 1 min (preserved for preview)
int min_byte_num = (int)sensor->fs * log_time + realtime_bytes;
if ((int)sensor->ecg.size() > min_byte_num) {
// save samples to disk
int byte_num = sensor->ecg.size() - realtime_bytes;
// save oldest N=byte_num samples from buffer
bool ok = saveToFile(byte_num);
if (ok) { sensor->log_bytes_saved = byte_num; }
else {
// could not save to disk
b
b
b
// repeat every 5 sec
sleep(5);
b
b

// save to usb, return true if succesful
bool LogManager::saveToFile(int num)
{
ofstream ofs;
int usbdir;
for (usbdir = 0; usbdir <= 3; usbdir++) {
string fname = "/media/usb" + std::to_string(usbdir) + "/data.bin";
ofs.open(fname, ofstream::binary | ofstream::app);
if (ofs.is_open()) {
DEBUG("Writing to disk " + std::to_string(usbdir));
for (intj = 0; j < num; j++){
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ofs.write((char*)&sensor->ecg.at(j),4);
ofs.write((char*)&sensor->ppg_ir.at(j),4);
ofs.write((char*)&sensor->temp.at(j),4);
ofs.write((char*)&sensor->spo2.at(j),1);
ofs.write((char*)&sensor->heart_rate.at(j),1);
ofs.write((char*)&sensor->time_vec.at(j),8);
// 22 bytes to save

b

ofs.close();

DEBUG(std::to_string(num) + " samples saved!");

return true;

b
else {
// error on opening file
DEBUG(std::strerror(errno));
continue; // next mountpoint
b
b
DEBUG("Write disk error!™);
return false;
b
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MNapaptnua III

AOYIONIKO TTapakoAouBnong

function varargout = SleepMonitorM(varargin)

gui_Singleton = 1;

gui_State = struct('gui_Name', mfilename, ...
'gui_Singleton', gui_Singleton, ...
'gui_OpeningFcn', @SleepMonitorM_OpeningFcn, ...
'gui_OutputFen', @SleepMonitorM_OutputFcn, ...
'gui_LayoutFen', [], ...
'gui_Callback', [1);

if nargin && ischar(varargin{1})

gui_State.gui_Callback = str2func(varargin{1});

end

if nargout

[varargout{1:nargout}] = gui_mainfcn(qui_State, varargin{:});
else

gui_mainfcn(gui_State, varargin{:});

end

% --- Executes just before SleepMonitorM is made visible.

function SleepMonitorM_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to SleepMonitorM (see VARARGIN)

% Choose default command line output for SleepMonitorM
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handles.output = hObject;

% Update handles structure
guidata(hObject, handles);

h = findobj(0, 'tag', 'figurel");

p = get(h, 'position');

p(3) = 800;

p(4) = 600;

set(h, 'position’, p);
movegui(h,'center");

obj = findobj(0, 'tag’, 'valuestag');

set(obj, 'string', ");

disp('Starting Sleep Monitor...");

% UIWAIT makes SleepMonitorM wait for user response (see UIRESUME)

% uiwait(handles.figurel);

% --- Outputs from this function are returned to the command line.

function varargout = SleepMonitorM_OutputFcn(hObject, eventdata, handles)
% varargout cell array for returning output args (see VARARGOUT);

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure

varargout{1} = handles.output;

function iptag_Callback(hObject, eventdata, handles)
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% hObject handle to iptag (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String") returns contents of iptag as text

% str2double(get(hObject,'String")) returns contents of iptag as a double

% --- Executes during object creation, after setting all properties.
function iptag_CreateFcn(hObject, eventdata, handles)

% hObject handle to iptag (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor"))
set(hObject,'BackgroundColor','white");

end

% --- Executes on button press in plottag.

function plottag_Callback(hObject, eventdata, handles)

% hObject handle to plottag (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% get Start/Stop button state
onoff=get(handles.plottag, 'Value');
while onoff
ip = get(handles.iptag, 'String");
y = getData('data’, ip);

36 &
MR MOATA ENAvEk 201,200 =~ EXTIA
i T
OIKONOMIAT & ANANTYZHE ENIXEIPHMATIKOTHTA =M 2014'2020
K A A A CTALT KAINOTOMIA aviuén - epyacia - aAknkeyyin

Eupwnaikf ‘Evwon
Eupunaixd Kovuwwixé Tapeio

Me tn ouyxpnuatodétnon tng EAAGSag kat tng Eupwnaikng Evwong



Eupwnaiko Tapeio Mepipepeiakng Avantuéng (ETIMA)

if ~isempty(y)
try
plotData(y);
catch ME
disp([ME.identifier, ', ', ME.message]);
return;
end
end
pause(3);
onoff=get(handles.plottag, 'Value');

end

% --- Executes on button press in cmdltag.

function cmd1tag_Callback(hObject, eventdata, handles)

% hObject handle to cmdltag (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

ip = get(handles.iptag, 'String");

y = getData(‘cmd1’, ip);

% --- Executes when figurel is resized.

function figurel_SizeChangedFcn(hObject, eventdata, handles)

% hObject handle to figurel (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

obj = findobj(0, 'tag’, 'figurel");
set(obj, 'units', 'points");

p=get(obj, 'position");

a = 40;
y = p(4)-a;
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obj = findobj(0, 'tag', 'inputpanel');
set(obj, 'position’, [0, y, p(3), al);

obj = findobj(0, 'tag', 'plotpanel');
set(obj, 'position’, [0, 0, p(3), y1);

function plotData(x)

n = length(x);

bpn = 8; %float precision 8bytes per number

npf = 7; % numbers per frame

N = floor(n/(npf*bpn))*npf*bpn; % total bytes

fnums = typecast(x(1:N),'double"); % convert to floats
N = length(fnums);

A = reshape(fnums, npf, N/npf).";

ecg = A(;,1); % ecg channel
ppg_ir = A(:,2); % oximeter IR channel

temp = A(:,4); % temperature

sp02 = A(:,5); % oxygen saturation

hr = A(;,6); % heart rate (bpm)
mspo2 = mean(sp02); % mean SpO2 value
mhr = mean(hr); % mean Heart Rate (bpm)

mtmp = mean(temp); % mean temperature (C)

tdif=hours(tzoffset(datetime('now’,'TimeZone','Europe/Athens")));

t = (A(:,7)+tdif*3600*1000)/1000/86400 + datenum(1970,1,1,0,0,0);

pn =2; % total plot num
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subplot(pn,1,1,'Parent’,findobj(0, 'tag', 'plotpanel));

plot(t, ecg);

grid on;
datetick('x");
xlim([t(1), t(end)]);
ylabel('ECG");

subplot(pn,1,2,'Parent’,findobj(0, 'tag', 'plotpanel'));

plot(t, ppg_ir);

grid on;
datetick('x");
xlim([t(1), t(end)]);
ylabel('"PPG IR");

obj = findobj(0, 'tag', 'valuestag');

ss = sprintf('"HR: %.1f | Sp02: %.1f | Temp: %.1f,...

mhr, mspo2, mtmp);

set(obj, 'string’, ss);

end

clc;

clear;

% Sample code for opening Sleep Monitor data file stored by the logger

file_name = 'data.bin’;

a = dir(file_name);
sz = a.bytes;
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% sample size in bytes : 22

bps = 22;

x = mod(sz,bps);

if x~=0
disp(x);
disp('File data alignment is wrong!');
return;

end

fid = fopen(file_name, 'r");
N=int32(sz/bps);

% prealocating space
ecg=single(zeros(N,1));
ppg=single(zeros(N,1));
temp=single(zeros(N,1));
spo2=uint8(zeros(N,1));
hr=uint8(zeros(N,1));
tv=double(zeros(N,1));
disp('Reading file...");
i=int32(0);
j=int32(N/10);

fprintf('Progress: 00%%!');

X = fread(fid, inf, 'uint8");
fclose(fid);

for i=1:N

if mod(i, j)==0; fprintf("\b\b\b%d%%',int32(i*100/N)); end;

S = X((i-1)*bps+1:i*bps);
ecg(i)=typecast(uint8(5(1:4)),'single");

ppg(i)=typecast(uint8(5(5:8)),'single");
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temp(i)=typecast(uint8(5(9:12)),'single');
spo2(i)=typecast(uint8(5(13:13)),'uint8');
hr(i)=typecast(uint8(S(14:14)),'uint8");
tv(i)=typecast(uint8(5(15:22)),'double');

end

fprintf("\b\b\b100%%\n');

fprintf('Done\n’);

tdif=hours(tzoffset(datetime('now',' TimeZone','Europe/Athens')));

ut = (tv+tdif*3600*1000)/86400.0/1000.0;
t = datenum(1970,1,1,0,0,0) + ut;

% plot stream
figure(1);

% plot(t, ecq);
plot(t, ppg);
grid on;

datetick('x");

function y = getData(x, ip)

y=[1;

try
t = tepclient(ip, 11111 ,'Timeout’, 5);
write(t, uint8(x));
tic
while t.BytesAvailable<=0
pause(0.1);
if toc>5
printMsg('Read timeout 1!");

clear t;
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return;
end

end

while t.BytesAvailable>0

y=[y,read(t)];

end

catch ME

disp([ME.identifier, ', ', ME.message]);

end
clear t;
end
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