o 4 v W 14 o/ Y A ¥ o/
ﬂ’]'S‘WW‘L!’]Q‘Uﬂ'imﬁl'i?!ﬁ]i]UEWI'i"Iﬂ’]'iLGI‘IJ‘lla\‘IWﬂﬁ] LLaummau‘lﬁ%umsmwmm‘la}

A Development of Heart Rate Monitoring and Heart Rate Zone Alerting Device
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Abstract

At present, Heart rate can be used to indicate the exercise limit of a person. If we
exercise over the limitation of our heart rate, we are in a danger, risking from the acute heart
failure. Heart rate can be measured by medical devices that are not easy to use while exercising
and quite expensive. Therefore, we propose an idea which applies a microcontroller board
(NodeMCU) including pulse sensors to measure heart rate and to calculate the maximum heart
rate while exercising in each person. We use the WiFi for sending results to LINE Notify
application. Moreover, we develop an alert system which will send alert messages when it found
the maximum heart rate is in the dangerous zone. The objectives of this research are to detect
heart rate while exercising and reduce the danger of exercise.

We conduct the experiment Testing by 15 people aged between 21-27 years old. The
testers have to run at the Srinakharinwirot Prasarnmit Stadium which has a heart rate measuring
feature. We develop a sensor’s kit which contains the pulse sensor in the glove. The tip of the
pulse sensor will attach to the user’s fingertip for detecting heart rate and compare the accuracy
from the test. The preliminary experiment results, indicated that there is no obvious difference
between heart rate measured by our system and by a digital pressure monitor with 2.67 percent

in difference.
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1.22  efnwmdnnsnsviauees Pulse Sensor wazianisinse wiodsruwuuldanaluds
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1.3.1  #9399U8M51N15LANTe9Rilanie Pulse Sensor wazdsmuwuulianaluussuianads
lulasmeaulnsatass NodeMCU
1.3.2 UEAIHNANIIASIIUONIINISIAUReRalasnu LINE Notify uuaunsaluy
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141 awsaimugunsalnsadudnsinisiauvesiala laglduesalulasaaulnsiaes
NodeMCU $u1a1n Pulse Sensor laegaiiuszdnsamm uarldanulaase

142  awsanvuadedndnlunisesnidingegaminzaudmuusazunna

143  tgannnuidssiiinansnsinsduresiilagauiunitan Maximum Heart Rate %9
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2.1 ssfmnufiinfusismsiduresiila

2.2 ssranuiiferiulsunisidiuresiile (Heart Rate Zone)
2.3 mﬁmmiﬁﬁmﬁ’u Photoplethysmography (PPG)

2.4 93AANN3ALITY NodeMCU Development Kit 1.0 (V2)
2.5 swidsuazunanuiiiiendes
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(Heart Rate During Exercise, 2016)(Pickut, 2016)(Griffith, 2009)
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asARuingiulwunsiuvesiala (Heart Rate Zone)
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0 UsEaeRluN1ToRNMAINENLANFANAY (Pawinee, 2557)

e EFFORT ... 0. o ... OO &%, EEEECTR. ...} oo 0t Nl & W e

MAXIMUM BENEFITS: HELPS FIT ATHLETES DEVELOP SPEED
90-100%

BENEFITS: INCREASES MAXIMUM PERFORMANCE CA-
PACITY FOR SHORTER SESSIONS

MODERATE BENEFITS: IMPROVES AEROBIC FITNESS

70-80%

LIGHT BENEFITS: IMPROVES BASIC ENDURANCE
60-70% AND FAT BURNING

VERY LIGHT :
] BENEFITS: HELPS WITH RECOVERY

JUN 2-1 Tumsiiuresiila

i : loaulatl] http://oorrunningblog.blogspot.com/2017/02/training-zone-by-kravonen-formula.html
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2.3

aaﬁmmilﬁmﬁ’u Photoplethysmography (PPG)

lunng mswwvesiilatumuinetesiunisguanvesdenluduiben uinsenslududonnae

7Uanetaile (Photoplethysmogram, 2013)
Photoplethysmography (PPG) 18u3snanisunndnidniulunislddmsunsisaeudasnisisiu
#319 uu Non-invasive %138 adnasn1eden Fudunisinnisuandrenie Wunisasrawuuladl

DUNTIBFHDININEY
PANNITNIU DIRENITALBULAIINA LED ﬁmﬁwﬁmaLLaamuﬁmﬁaaﬂUQLé’uL%am Tu

YUzl Photodetector Az iadniilasasvinuduuiuintuesinla dudenlunassidenild

UIN WAIAIZASNDUNAUNIU 8RNI

WiaunArAuukaslutIaa1ndsluusEanaNa 399 IANSIUIIUIUAS IUDINITLAUVD IR LD

(Photoplethysmogram, 2013)

gﬂﬁ 2-2 Pulse Sensor

i : [oaulatl] https://www.arduitronics.com/product/358/pulse-sensor-amped-adafruit



23AAMUSINEITU NodeMCU Development Kit 1.0 (V2)

o NodeMCU (wiua 1u@e) fie uasa?ifid Microcontroller Tilunsmupumsasuaiainaunsal
A9 HIUNDTA Input kaz Output AAY Arduino Aanunsaltipusiodu WiFi 19, amisailou
TUsunsue Arduino IDE (Arduino Integrated Development Environment) fig Software 714

Ausudsulan wazdUlnanluswnsuasuasn NodeMCU Toruieniu Arduino wazuasailsian

' '
a a

domle WNzuAAnaziFusuAn vienaasdldanuieiu Arduino, IoT, Bidnnseiind vde
wifusinsiiluldesddulsansneg fang lesnniisifigeuen

e NodeMCU Board Usznaulusie ESP266 (lulasmeulnsatansiiansaieuse WiFi 1¢)
WiougUnIalduILAIUALAINAINT U Wese micro USB dmsudneln/dulvaslusunsy, 3U
dwsusuInanlusunsuriuans USB, Snulasusedulyiii uavandmiuidensegunsalnieuen

Wudu

sU# 23 NodeMCU

fian - loaulal] https://shop.pimoroni.com/products/nodemcu-v2-lua-based-esp8266-development-kit

e Arduino IDE (Arduino Integrated Development Environment) fia Software Altd115u
Weoulennaulndwarsnlnanluswnsuaiuasa NodeMCU Fadunisuaniu Microcontroller 91

IReINsIElRTUYIUeENalS



e

ayadfgiBunaiianrauaia NodeMCU V2 :

14Tuga ESP-12E (ESP8266 SoC chip) vesu3sm Al Thinker (luaigit NodeMCU v1 T4laga
ESP12) fundfiusndn 6 w1 WiewFeuifisuiu ESP-12

198U Flash m3133 32 Mbits (4 MBytes)

flwauAunin NodeMCU v1 fufudlodsurasuuusnuesn axiideundedudie iliasen
TuNIRNATVUUTAUDSA

fn993AUANLIIRU 3.3V (@800mA max.) uuuedn 1Hledndienszualdiunnnietn
NodeMCU v1

193U CP2102 v04 Silabs ¥uthfidudiudeuss USB-to-Serial

'
a

flvrdmdu SPI dwsusiaunisa SD (Ruanifufifuidmsu HsP)

fiwn GPIO3/RXDO Wag GPIO1/TXDO fisefuan TXD wag RXD vesdU CP2102 audsu

finn GPIO13/RXD2 uae GPIO15/TXD2 (fidunesn Serial indnwilsyn)

T¥nouiunmesuy micro-USB dmsudiouseiulides (VUSB) wihifu +5V uavdmiuana
TaadisHIIS (WSeu VUSB siosnu Schottky Diode 1N5819 lUéls VDD5V)
annsaneussulmdss +5v anaeuenls (Gewhivn vDD5V)

fiYuna RST Glonn15vina1u) wae Flash (dmsuluswnsudlsuwasiy)

finn A0 SUBUNALSIFLLUUUEUEERNEIMSUIS93 ADC (e 10 T) Tlagn1eTudy sinunsasus

WSIAUMIEMIATUNIU 100k / 220k (@AKTIRUBUNRIN 0..3.3V aeu Iegluge 0V..1v)



PIN DEFINITION

errozs |—{ wser }—{ wace |

GPIOS

B

GPI04
GPI01O GPI0O

GPI09 GPI02

e

GROUND

GPIO14

ol | B
4
w
gl
Sl =<

GPIO12

GPIO13 H wo2  |—{ Hmosz |
eross f—{ w2 = wes |

GPIO03

HMISO

4

SCLK

a
2
S

HSPL/SPL

i

SYSTEM GPIOL

=
@
il

eND

o
F
8

3.3v

DB(GPIO16) can only be used as gpio read/write, no interrupt supported, no pwm/i2c/ow supported.

2-4 WANIFWALUIVDIVIA99 (Pin Map) Uuuesa NodeMCU V2

=b

U

i ; [oulail] http://www.ayarafun.com/2015/08/introduction-arduino-esp8266-nodemcu/

2.5  UIYLATUNAIUNNEIVD

2.5.1

Smart Health Band using loT

nI8lae Siddharth A. Kokalki kagmny

TRgUI8UNEINUNISYINSEUU Smart Health Band @914 10T #58UU Smart Health
Band Uu3s8n5393UaRTIMIEUYeRle gaumnivessnny anuduladin uditly
ANUIULNDMNANULFSIUBINIT NN UAT18FDTTUUN8TUT19NNe LU N15ARTITaNe
BYUNAUY %159 NSANTY / 8RaI0819UINIR1TNDST T998in15d9UamNUwdRaulUues
i1 Application uay szysituiavesldiu lnsgunsalaziluinsadeiie uneluaed
o oA ] ' o ' = ° Y o A o .

A ToUMALUNITAI-SUAT iU U lY A fM7 Arduino Uno, Pulse Sensor,

Temperature Sensor wazld Wi-Fi module Tun1sifiousde nannsvineuvesszuy oy

U
49U Ap

e JuUNuils Sensor module, Communication module, Cloud module and

Android Application module 1 Arduino Uno d1wsunisatuiainaziuasan
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a

o Jufided fie srAuUNIIARsedeans mlugailidunisduiualiduaseidents
5¥UU Cloud aunsailun1s Computing #eazldluga Wi-Fi Litaiausaniy
Buwesidauazadinsdeansiu Cloud unannesuidenis

o
[

o Juiay LUUI@JG]& Cloud Usznaunay Cloud WSL‘ljﬂ'WﬁiU"\]@Lﬂ‘ULLa“LLﬂ(ﬂQ‘UE]lIa

£
U d

o Tuiid [ulugaueunaiaduueunsesd seazuansdoyaiieguuy Cloud uavds

TaANUUILADUNTBUNUTE YA MUY

Ul 2-5 msanBeldaunsal Smart Health Band

daf fio 99N naladuiudmnindnsinswuveilaludiouneyis

= d

ade Ao lazanlunisnsiaduludservaninisniow vwinvesgunsalrautawasne

ée

2.5.2 Lilypad and Pulse Sensors: the Other Body Experience

nuney Wuunauiiientunisld LilyPad fu Pulse Sensor wiensiadunisiiu
vosas Fudennsradunsauiinen Taedideuldviins wdndeydn (Life Jacket) w1
msAnfugUnsal lensery LilyPad wazvaealul LED lensiadudnsmasuvostnas
Far9095lWivuindnazgnidendeduiineufiames udadsArly Arduino Amped
Visualizer 1.1 fiviinsUszananasy antudall LED lights agvhnisdaesnsgndus

o v o Ao vy
aﬁiqﬂqiLﬁuﬁﬂaﬂW’ﬂ"ﬂW‘ﬂUlﬂ
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SUT 2-6 HeYTM (Life Jacket) fidiousiofiu LilyPad uazlw LED

48h A9 A1U150M5IVTNASIUDTIUaRTinseaaulM e

v <

a & v ) ° | Aa o v ] a &
LAY AB MNBIIN W"ﬂﬁmﬂ FILUUAMNUINUANUUNUIUBDENINVDN BN TDUA18UN

e

2.6 unsaluazAsaslianldlunisAtiuu
Tunsvilasenulamdunisiagldieseslandurensawisiazsanduisassaluil
2.6.1  @15awsAlglun1swmIun

® NodeMCU ESP8266 2V 41U3U 1 A

® Pulse Sensor U 1 §7

® USB Cable 973U 1 @e

® Power Bank 91U7U 1 9U

® Smartphone §1uau 1 10584

® Smart Watch §u Mi Band 3 989 Xiaomi 3143 1 TECR

® nille
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2.6.2 GaWAwISNITIUNITWAILN

® 1Usunsy Arduino IDE 1.8.5

Arduino IDE 1.8.5 (Arduino Integrated Development Environment)
Ao aNAksAlTd nsuTsulan raulndkazonlnanlusknsuaduasn Arduino

Wsouesnaus Judunisueniuuesninsifesnsaylmiuinnusegials

[

U 2-7 sUdudnwallusunsy Arduino IDE 1.8.5

Y Y v

i : [oaulail] http://www.creartbot.com/arduinocoding/642

® LINE Notify

LINE Notify flauinisfiaaaunsalisudonnuudsiouainivesia

1 a ¥ [ @ Qy ~ [ [y =3 fa ¥
19 9 Nasaulalanie LINE Inevdaasadunisiondeiumaiuweiiauds A

Y

arldsunisuiafionainiaydnienisves “LINE Notify” eliuinisiae LINE
Thies AuanIsaLdeNseiUUIMIvaInvas uarSiausaiunsudafeunis
nguladnaae Feusn1sndng fanursoideusdeldun GitHub, IFTTT n3e
Mackerel \Hu@u

n151997U LINE notify tieudsaniugnisesulatludnssuuvanenisla

a

Juhlisanusedsdennuudafionsinuinisnne 4 vseaunsalla 9 Anu 7

aunsaieusiany interet UAENNNIAWBNMEY http post 1€ Account Vaay

1% '
A a

19le Fannsldulagsiuves Line notify agiiguuuudsil As suusniaedaaly

@519 token 9949 account Tuszuuvad Line vunau 91ntuLiu token dLald
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UALIDABINITNIZ AT aANLILADUAINY A]d token UipdsUDANULILADY

HIUNIS http post

LINE Notify

Connect Everything

5U# 2-8 U3 LINE Notify

i : [oaulatl] https://www.tutorddev.com/articles/2017-11-24-line-notify-service.html

2.6.3  A1elUskASUN G IUNITWAIUN
® 2191 C++ Programming

Aedndanda (C++) Wunwlusunsupeuiunesnilassasisnwidunisdn
yiladayauuuaunin (statically typed) uaziijuuuunsilgulusunsufivainvane
(multi-paradigm language) oA n1stUsunsITINTEUINAIAS, n1seudaya, N3

LUsuNTULTIng, kazn1sLUSLATURUULALGA (generic programming)

JUN 2-9 dydnwain1wn C++ Programming

i : [ooulai] https://blog.sourcerer.io/building-a-website-with-c-db942c801aee



3.1

msifiulassiluasail gahlasidunisfinunAuaimudunaudiail

LK)

Asn1santulaseu

(%
[ [ [

3.1 HUAITANLHUU

3.2 WNUNSALTUNUADALATIUY

3.3 YUADUNITANLIUIIY

3.4 MafiusIvTIndeya

AUN1ITANLUUIIY

3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

SUAULAEINWNLEATINY
a v 2 o ° Y% a

nssuukarulasey Wutuseulunsimuaitelassnunhaulalay

AiunsAnwItoya ¥aNN1s TIUTImMgEE NWITeNRgItesIntuiteyanliviavan
a ¢ J v Y
WATIER e MUATITelATIY
NTIATIENTEUY
a ¢ & a P ] ]
N15ATIEnszuy Wumafeulusunsuiiienaaeinise1ua1aIn Pulse Sensor
Y & o 1 A v < s a ¢ Ay
wasnuAnsulinnduresiiieTe Lazlansrignees
N5BONHUUTEUY
2 o =2 aa = ] ¢ %

nseenkuuszuy Wutuneulunisfineisnisiteuseaunsal Pulse Sensor 411
flu NodeMCU %&331n1iuvinnsideusia NodeMCU fiu Pulse Sensor kagnagdaunises
Adasiouluds LINE Notify
NSHRUILAZNAFRY

mMyNuLasvageu WunsesnuuukaziawgUnsallivanzdmiunmsldeu
wagsitn1IneaevaUnsalaznisuisfeuligndesatunsaldeulaase saudanm
PorananwarUsuusnlulvignaesauysal
ATULALHEUNT WY

AtiunsasunakazUseiliunaansnsinenu I suiausgnulagienans

ANNSUNTUNAUBLENANTNITHHULNINAIIUY LAENITUMAUDIATINU
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3.2 BAUNSANIUIUAADALATIY
. . 2561 2562
YUABUNITAAUNTS ~
A | We. | 5.A. | WA | W | #a | we | we.
1. BUAULAZINNUIATIU
NMINUTATTATIU

miayaRnwiunAnLayngul)

ANEN91UITeNNEIVDY

= A A
LADNLAINND

a ¢
2. NIFAAIILNHISUU

a i ] ]
LGUEJUI‘UiLLﬂillLW@W@a@Qﬂ']i@’]‘Hﬂ']

1A Pulse Sensor

Jips1eenoulsnguees

NsuanaAignaea

3. N1799NLLUUITUU

Anw1I5n15.aunaNodeMCU 1N

AU Pulse Sensor

ihnsweuseaunsal

PNAARIAINISHINADULUG LINE

Notify

° B Y A
ﬂ'ﬁﬁu@L\?@UVLGUGUENﬂ'ﬁLL"\NL@@u

4. AISHAIUILASNAFIU

panuuukazuaUnsallimuny

AnsunNIsiYny

nagougUNIaikazNISHINABUL

gndesansaldnulaate

mPaRAnaIAkazRAlIUTUUT

5. #5ULASIHEUNTUIY

A15197 3-1 WHUNNTANTUNUNADALATHY



3.3 YUABUNITAIUIIY

331  3snsideure NodeMCU fu Pulse Sensor

® 91Signal (@18&313) Y09 Pulse Sensor WwWoufUiiL A0 U89 NodeMCU
® 197U (B18ELAY) V84 Pulse Sensor Wipuiuny 3v3 ¥ NodeMCU

® 9197au (@18@n1) Y89 Pulse Sensor WWaufufiu GND 89 NodeMCU

v
GND

U 3-1 2993m151Teure NodeMCU U Pulse Sensor

U7l 3-2 madeusiegunsal NodeMCU uag Pulse Sensor
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332 wanmainuvesgunsal

0
%

R/
%

M 391eling NodeMCU tngvinsiariu Power Bank

1WA Hotspot ¥84 Smart Phone fionsideuse Wi-Fi v03 NodeMCU
nsentoyatouazenguuiivled

MN199599T9TN25 910 Pulse Sensor wandsAnluds NodeMCU

INISANUIUAIDNIINITAUYBIFILAN AN Pulse Sensor kag 11A1 Maximum Heart Rate

NDYVDIRITAINGNT 211 - (0.64) x 818

PINAIDASINTHA UV ANLIULAUINAIYSaWINAU 80% VB9 Maximum Heart Rate 91@1
LY 80% VB9 Maximum Heart Rate 98¥1nN15wa9A199m51n15:AUY099719 Tuvz dunsauuan
egluleudunsig uaz dAlaiiy 80% ve9 Maximum Heart Rate 2¥1N15U34AINTINTG

wiuvesiile Tuvagiumuuni
Uannsieusie Wi-Fi egldludonisldem

UNSVINUVeIgUNTal

181Wighg NodeMCU

\wanes Wi-Fi

nsandayag l2uuWeb

yYinmMs3iaA1an Pulse Sensor

@Auamua1 BPM uaz MHR

Ll
BPM >= 80%

MHR ; "
uae BPM lulsa

Line Notify uanin
ot luTou duass

uded1 BPM Uné
Tasia Line Notify

famsidiousia
Wi-Fi

JUN 3-3 UAAINTYINUVRINIINTIITUTNAS
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3.3.3  35n15NAEdaU

® Junaudl 1 11 Power Bank Fuduilunmsanglwdniielgunsaivihau tneldans USB

'
=

Tunssiaiu NodeMCU Liavinnsanglnualsni Pulse Sensor agyinanuilnasdideniu

JUN 3-4 Msnaaeutunauil 1

¥
[

® Jupaud 2 awglloudrgunsallddnluludesdumanulmseuios wdd Pulse

Sensor WwulANUanet iUy

JUN 3-5 Msnaaeutunauil 2
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® Jupauil 3 U Hotspot UU Smartphone Liavinisitensio Wi-Fi uay dsaiuuliany

U8 LINE Notify stevhnsudafiou

wildtac-T 4G 15:45 @ 84% w4

sanavandivyAna: [WoNnag 11ATDY

{nsdaen  seasdansiuynna

gandlandnuuAAa 0

annsonaaiulauda lunouii
§ lgBuamisouamaianeiiugianinm

Tawl4 Wi-Fi uazugnsnis éde “Auey”
SHARMEMTY Wi-Fi

= lumsideusalasld WI-FI

1 i@d@an “Auey” annsansaTWi-Fi uuiaias
ABNINBTPBIANWIDRUNS0IBY

JUN 3-6 MInaaeuTURBUN 3

® Jumaun 4 vigl¥in1sila VPN ileeusiariu Server 202.28.62.33
wildtac-T 4G 17:39 @ 90%( )

il VPN
<

mMINIUAAT VPN

a0z \Fansaag ()

~ SWUvpn ®

WaNsAvuaAT VPN...

JUN 3-7 MInaaeutunaun 4
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pA
(4

® qunauil 5 inaUaiuled 10.1.30.40/heartrate/ nasaniuligldvinnisnsendeya

& s = v o & v .
¥o way 018 adluvlesy Felayarzgnisiuadlugiutoya Firebase

wll dtac-T = 16:55 @ 100% ([E55) 4

A 10.1.3.40 (]

Maximum Heart Rate

Please enter your infomation below .

Username:

[ Enter username X

Please fill out this field.

Age:

[ Enter your age X

Please fill out this field.

g

< Qa @ -

U7 3-8 mInaaeutunaun 5 Wesunsendeyayld

wll dtac-T T 16:55 @ 100% [ #

A 101.3.40 M

Maximum Heart Rate

Please enter your infomation below .

Username:

[ Tong v

Valid.

_

Age:

E r

Valid.

< Qa @ -

JUN 3-9 nMsneaeutuneuil 5 glonsendeya



10.1.3.40 yanin
Thank you !

ANad

U7 3-10 Maneaeutumeui 5 Wedldnsendayadusa sxdinsudasiou

GD https://pulse-sensor-d53b5.firebaseio.com/Device

pulse-sensor-d53b5 > Device

Device

L. -LdTCmv5pVBALEQ_VCTE
------ age: "21
....... username: "Tong
=I-- -LdTH6fjDzAMAVw4xMnx
------ age: "22
------ username: "Pond
= -LdTJa1S5KYr7e7yEOSP
~~~~~~ age: "27

------- username: "Xin¢

O- -LATKMAEQVSNnBSTPpgh
G- -LdTKdMz6_C-Gfgmv105
©- -LATKmFFW6KbtF98eRfv

JUN 3-11 Msvadeudunaui 5 uansloyavewldeuly Firebase

21
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o

Tunaudl 6 gUnsnfazdirndnaniaiduvesiala Tuudafeuly LINE Notify Tae n13
vauadiusnudenisadoude Wi-Fi asvin1sdends 81y A1 Maximum Heart Rate
MnturzdsAasINTduresle ausasInsduYestnes

o lunsaifiansnsinsduresiila fa1deunin 80% vas Maximum Heart Rate

LVNNTAILAAIDNTINNSTAUYI b aRLUNR

wildtac 4G 15:49

{730 ® LINE Notify

Q Pulse Sensor: Age: 21
15:49
Q Pulse Sensor: Maximum
Heart Rate: 197 bpm
15:49

Pulse Sensor: 80% of
Maximum Heart Rate: 157
bpm

Cl Pulse Sensor: 120 bpm

15:49
Q Pulse Sensor: 122 bpm

15:49
Q Pulse Sensor: 129 bpm

15:49

Pulse Sensor: 136 bpm

+ @ N © 9

JUN 3-12 Msvaaauduneaui 6 Tunsdl Ueundn 80% ved Maximum Heart Rate
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O Tunsdl Wemdnsnsuvesiala dawviriunTeuinnil 80% ves Maximum
Heart Rate ag1n15deA18nsINsIuYesiala uazuduieuvenitegluley

DURNTNY

wildtac-T 4G 16:29

{734 # LINE Notify

Dangerous !!!

Q Pulse Sensor: 160 bpm is
Dangerous !!!

Q Pulse Sensor: 157 bpm is
Dangerous !!!

Q Pulse Sensor: 128 bpm
Q Pulse Sensor: 126 bpm
Q Pulse Sensor: 127 bpm

Q Pulse Sensor: 110 bpm

+ @ N ®© ¢

JUN 3-13 Manadeudunaui 6 Tunsdl winiunseninndi 80% ves Maximum Heart Rate

3.4 mafusunudeys

nswiusIusTIndeyald iPhone 7 dsAiiu LINE Notify dvsuuansaidnsnnisiiuvaaialad

$U1131n NodeMCU uagld Smart Watch g1 Mi Band 3 983 Xiaomi W3iguiiguaIn1uusiug

3.4.1  NHUA29EN9

ANAaoUTINIY 15 AW TEATUTN 3 - 4 a1 IneIn1TReNines AugINeIrans
unIne1deATuAsuN Tl Sdumaredum 6 AU wAIMANGITININ 9 AU 918TENIN

21-27%



3.4.2
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ad < v
/NINUYBYA

(%

% v

Iinaaeuaugilegunsal uagiuiliytneswiiu Pulse Sensor uagliinageunagey

A a o & [ a a
wummamuﬂmuaa Tagyinnsnage U 4 seU wuady WU 2 59U wage 2 59U Jauay 3

=

1

=p

[

&
U

adsdl 1 Wmnaouiiusevaundunan 3 wift ilersuseu 3 unft agshinis
thufindeyailld 91ngunsal Pulse Sensor wag Mi Band 3

adsi 1Iﬁ;:mmaau"‘mauaumﬂur;m 3 yadt lensuseu 3 uad azviinis
udindoyadlél 91ngunsal Pulse Sensor wag Mi Band 3
mmfu‘l,ﬁ;iimaauﬁﬂﬁunm 10 Wit w&aentusuhnseseulmidnads
adsi 2 Tignaaeuiusovauiulunal 3 wid dleasuseu 3 widt azvhng
udindioyadilél 91naunsal Pulse Sensor wag Mi Band 3

adsi 2 Wignaaeuiiusovauiuduial 3 wid dloasuseu 3 wifl azvhinas

Uuiindayaila a1ngunsal Pulse Sensor Wag Mi Band 3




NaN1sAIULATINIU

[
[ o

U 4

nsaiiulassnuluaselifdavilaauenanisaiiiulasanu lnguansmagnsaasaluil

4.1 uansrdnsinaiuresialafiléiain NodeMCU wagan Smart Watch u Mi Band 3

4.2 UARIANBNIINSIRUTRITRLagEn

4.3 LaNIlUUNISIALYDIAILA

& as A15ASIVVUORTINTLAUTD IR Tounsiduued | Percent
T ey | L [gUuu MHR .
NAdaU )] NodeMCU Mi3 la Error
1| Hu 94.75 95 NORMAL 0.26
1] As 119 112 6.25
1 |ae | 27 193.72
2 | U 117.4 116 1.2
2 | 3 1285 130 1.15
1| 140.4 149 5.77
1| 9 166.75 165 1.06
2 |nQa| 22 196.92
2 | hu 128.33 133 351
2 | 9 180.5 175 314
1| hu 140.33 140 0.23
1] % 149.2 147 1.49
3 |ndal 22 196.92
2 | Hu 144.8 145 1.36
2 | 9 177.33 178 0.37
1| o 130.75 130 0.57
1] A 170.75 174 HARD 1.86
a |aw | 22 196.92
2 | hu 152.75 152 0.49
2 | 4 159.25 173 HARD 7.94
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& Ay NNIATINTUIATINSIAUBIRILR Toun19i@uvad | Percent
Sl oy | L |gUuu MHR .
NAFDU 7 NodeMCU Mi3 la Error
1| hu 1278 126 1.42
1] 9 13517 135 0.12
5 |nQa| 22 196.92
2 | hu 123.25 122 1.02
2 | A3 137.25 133 319
1| hu 134 131 2.29
1] 9 1615 167 HARD 3.29
6 |nQa| 22 196.92
2 | Ay 142 143 0.69
2 | 4 135 139 287
1| fiu 108.67 110 VERY LIGHT 1.2
1] A9 1325 141 6.02
7 || 22 196.92
2 | #u 99.33 98 VERY LIGHT | 1.35
2 | 4 125 122 2.45
1| fiu 1295 128 1.17
1] As 135.67 134 1.24
8 |na| 22 196.92
2 | fu 116.16 114 VERY LIGHT | 1.89
2 | 4 149 155 387
1| hu 103.25 102 VERY LIGHT | 1.22
1] A 162.2 162 HARD 0.12
9 |wdel 21 197.56
2 | Ay 133 131 1.52
2 | 4 157 165 a.8a
1| o 109.5 111 VERY LIGHT 1.35
1] A 1498 152 1.44
10 |nda| 21 19756
2 | #u 1185 119 VERY LIGHT | 0.2
2 | 4 125.67 134 6.12
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& Ay NNIATINTUIATINSIAUBIRILR Toun15@uvad | Percent
Sl oy | L |gUuu MHR .

NAFDU 7 NodeMCU Mi3 la Error
1| hu 123.2 126 2.22
1] A 137.2 141 2.69

11 |we | 21 197.56
2 | iy 111 109 VERY LIGHT | 1.83
2 | A3 130 127 236
1] hiu 106.16 107 VERY LIGHT | 0.78
1] As 147.75 154 4.05

12 |vwe| 21 197.56
2 | hu 100.11 97 VERY LIGHT 32
2 | 9 125.83 118 6.63
1| U 127.4 120 6.16
1] A 125 132 53

13 |uge| 21 197.56
2 | Ay 163.67 161 HARD 1.65
2 | 4 162.5 146 HARD 113
1] hu 111.2 112 VERY LIGHT | 0.71
1] A 138.37 140 1.16

14 81y | 21 197.56
2 | fu 104.62 113 VERY LIGHT | 7.41
2 | 4 145 147 1.36
1| 83.8 81 NORMAL 3.45
1] % 122.57 124 1.15

15 | e | 21 197.56
2 | Ay 118.67 113 5.01
2 | 4 121 126 3.96
ANAUAANAAADULRAY(%) 2.67

A3 4-1 UAAIAIBNTINITHAUTDIHILIN NodeMCU wagan Mi Band 3 wiauuanssnsnniswiuvesilagen uae

TgunsiuUesila
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U

U

3

U

7

Wl

N1sNAdEU AT 1 LAY
150
140
130
120

110

Heart Rate

100
0

80
1 2 3 4 5 3] 7 8 9 10 11 12 13 14 15

Tester

Zd . = Zd . =
—=[lodeCL) ATIN 1 1A —= i3 ATAV 1 AU

4-1 pruansnsilieuiisuAdnsimasiuuesiilanisiiu assi 1 91ngunsal NodeMCU fiu Mi Band 3

ANSNAEDU ASIN 1 34

180
170
160
150

140

Heart Rate

130
120

110
1 2 3 4 5 & 7 8 9 10 11 12 13 14 15

Tester

= & =

= = =
—ModeMCU ATIH 179 ——e=Ii3 AT 1 793

4-2 NINKARINMIUTEUTIEUAERTINSAUTE9RIlaNT53e ASIN 1 9ngunsal NodeMCU fu Mi Band 3

28
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U

Un

3
U

U

29

NSNAFEDU ASIN 2 LAY

130

Heart Rate

110

20
1 2 3 i 5 6 L 3 % 10 11 12 13 14 15

Tester

B4 . i B
—a—=lodeMCU ATV 2 iU —e=Ni3 ATV 2 AU

4-3 ATuanInsiTeuiisuAdns M ssuvesiilanisiiu assi 2 91ngunsal NodeMCU fiu Mi Band 3

al
7

N1SNAADU ASIN 2 39

150
170

150

Heart Rate

130

110
1 2 3 4 5 6 T 8 9 10 11 12 13 14 15

Tester
Lo I
—=NodeMCL ATIN 2 31 —e=MMi3 ATV 2 WY

4-4 A5MLERINTUTBUBUANEN TN TELYITlaNTTIe ASSH 2 91ngUnsal NodeMCU fiu Mi Band 3



5.1

5.2

unN 5

d3Una afiusnena uasdalauaiue

ayunanisAiiulaseeu

1INNSANWIAUAI dagandulassnuy nsiaugunsalngadudnsnisiauveiila
wazuiIsFoulaunsiauvesiila ( A Development of Heart Rate Monitoring and Heart Rate
Zone Alerting Device ) lngenduaunsainan 2 ag14 laun lulasaeulnsaiass NodeMCU uay
Pulse Sensor Tun1sasiaduindnsiniswiuresiala Inmsimwgunsallaeidugunsaiwuunnm
Tnenszvrumsnisinuesunsaiuunniuazfunuugsiieanslafifioduen 86 Pulse
Sensor Wuituaneihiliietashsimauvesiilasiinmsdeionuuiseigvesflia uay 1
Maximum Heart Rate ( MHR ) lunfsusnuazainiuazudafoudsnsinissuresilanaon
seeEn1sLdL SvnAdnsnsiuresitlavedldanuninnite Maximum Heart Rate agvil

nsudadeudteglulaudunsie lUga LINE valdiiunia LINE Notify

Bn1IneaeU e AnadaunNaaIIuIl 15 Ay Rntulig Idauidazau vinsiau

Y

(%
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dasmauvesiilafildinnsgiu wasiuniisuidsutuiiomarueainedeuresgunsel

LALUIAYINUALIIAIAINUAAIALARDULARE

anUsena
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53.1  @2ueIn1siuiaiu Pulse Sensor Nl U 01998y ITANUARIARABUIIAIT

wudI I UuwarnsETU

=

53.2  ludw Wi-Fi mndinswasulnsdnidefenlduanina sgdaldaiunsaausdeny Wi-Fi
wsodluild wazivuaal config vas Wi-Fi luainnase
533 n1sieudegiudeya Firebase deldiafios vinlvlunismeasvunsasslianunsafinsie

g1utoya Weudawan1u LINE Notify 1a

JoLaUDMUL

541  eswgunsaldmsuiuilunelit sensor dudadiulanetilinseduunniu
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33msAnaalusunsu Arduino IDE was Library
1. msAnsa Arduino IDE
1.1 vhmsandlluan Arduino IDE annsiules https.//www.arduino.cc/en/main/software
FonszuuUftRinsvenaiesiidoanisinss

(0 0] HOME STORE SOFTWARE EDU RESOURCES COMMUNITY HELP Q @ sionin

Download the Arduino IDE

Windows installer, for Windows XP and up
Windows zIP file for non admin install

ARDUINO 1.8.8 Windows app Requires Win &1 or 10
The open-source Arduino Software (IDE) makes it easy to t 58
write code and upload It to the baard. It runs on

Windows, Mac OS X, and Linux. The environment is Mac 0S X in Lit
written in Java and based on Processing and other cpen- - S e
source software.

This software can be used with any Arduino board. Linux 32 bits
Refer 1o the Getting Started page for Installation UX 64 bits

instructions. Linux ARM
Release Notes

Source Code
Checksums (sha512)

U n-1 ulest ArduinolDE

1.2 @909 Just Download LayinN1sAUlranlUsHATY
Q @ siGNIN

ARDUINO HOME STORE SOFTWARE EDUCATION RESOURCES COMMUNITY HELP

Contribute to the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn more on how your contribution will be used

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED
TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

$3 $5 $10 $25 $50 OTHER

JUST DOWNLOAD 'CONTRIBUTE & DOWNLOAD

U7 n-2 wihduleddmiuananilvan



1.3 Weaandlvasasadu viinns Extract file wazisunisidaulusunsulaeaani

arduino.exe

&9 sketch_feb28a | Arduino 1.8.8 - O *
File Edit Sketch Tools Help

sketch_feb28a

i.':i:j setup() { ~
// put your setup code here, to run once:

}

void loop() |
// put your main code here, to run repeatedly:

lash, Enabled, 4n

3U#l n-3 whaelusunsu Arduino IDE
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1.4

Additional Boards Manager URLs #1401

Preferences
Settings  Netwark:
Sketchbook location:

C:\Users\User\Documents Yarduina|

Editor language: System Default ~ | (requires restart of Arduino)
Editor font size: 12

Interface scale: Automatic | 100 5 [% (requires restart of Arduino)

Theme: Default theme | (requires restart of Arduino)

Show verbose output during: [] compilation [ upload

Compiler warnings: None  «

[] Display line numbers

[[] Enable Code Folding

Verify code after upload

[] Use external editor

Aggressively cache compiled core

Check for updates on startup

Update sketch files to new extension on save (.pde -> .ino)

Save when verifying or uploading

Additional Boards Manager URLs: | http://arduine.esp8266.com/stablefpackage_esp8266com_index . json

Mare preferences can be edited directly in the file
C:\Jsers\User\AppDataLocal\Arduino 15Ypreferences. txt
(edit only when Arduino is not running

oK

JUT n-4 nMssaAuesaty Arduino IDE |

http://arduino.esp8266.com/stable/package_esp8266com indexjson asluas

Browse

Cancel

38

\ian File -> Preferences Liafnsauasn NodeMCU/ESP8266 wuuaaulall vinnswiiy
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1.5 ﬂaﬂLﬁaﬂ‘ﬁlLuH Tools -> Board -> Board Manager #u#iA131 ESP8266 adlutoinun

[%

A A v oa o
LNBDLIUA U
@ Boards Manager X
Type | Al « | |[ESP8256|
esp8266 by ESP8266 Community version 2.5.0-beta2 INSTALLED "

Boards included in this package:

Generic ESPE266 Module, Generic ESP8285 Module, ESPDuinc (ESP-12 Module), Adafruit Feather HUZZAH ESPE266, Invent One,
XinaBox CW0O1, ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, ModeMCU 0.9 (ESP-12 Module), NodeMCU 1.0
(ESP-12E Module), Olimex MOD-WIFI-ESP8266(-DEV), SparkFun ESP8266 Thing, SparkFun ESP8266 Thing Dev, SweetPea
ESP-210, LOLIN{WEMOS) D1 R2 & mini, LOLIN(WEMOS) D1 mini Pro, LOLIN{WEMOS) D1 mini Lite, WeMos D1 R1, ESPino (ESP-12
Module), ThaiEasyElec's ESPino, WifInfo, Arduino, 4D Systems gen4 IoD Range, Digistump Oak, WiFiduino, Amperka WiFi Slot,
Seeed Wio Link, ESPectro Core.

Online help

More info

Select version ~ Install Update Remove

Close

U7 n-5 M3AsAueiall Arduino IDE ||



2.

1.6 LUy Tools LitafIUasALALMINELAYNDTH

@ sketch_feb28a | Arduine 1.8.8

File Edit Sketch Tools Help

sketch_feh2843

vold setup()

// put your

}

wvoid loop{) |
// put your

t

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Menitor

Serial Plotter

WiFi101 / WiFiNINA Firmware Updater

Board: "NodeMCU 1.0 (ESP-12E Module)"

Upload Speed: "321600"
CPU Frequency: "80 MHz"
Flash Size: "4M (3M SPIFF3)"
Debug port: "Seriall”
Debug Level: "None”

IwlP Variant: "v2 Lower Memory"
VTables: "Flash"

Exceptions: "Enabled"

Erase Flash: "Only Sketch”
Port

Get Board Info

Programmer: "AVRISP mkll"

Burn Bootloader

lash, Enabled, 40 (3M SPIFF 5] wer Memaory, Seriall, Mone, Only &

U7 n-6 M3AsAvesatl Arduino IDE I

N13AAAY Library

o a g.J/ . . (% ‘:gl’ 1% 1% 1 o 1% < 12
2.1 NINTRAFN Libraries nay (MWﬂﬂu‘M’WLLa'ﬂllll Vl’]ﬂ’]iﬂﬂ‘lﬁ']"\]']ﬂL']UvL‘Uﬁ)

Ctrl+T

Ctrl+Shift+I
Ctrl+Shift+M
Ctrl+Shift+L

® TridentTD_LineNotify d1v¥unisideusie Line Notify
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ANMARNUIN U

A5n151497u LINE Notify
1. wrluiiduled https://notify-bot.line.me/th/

LINE Noﬁfv vhgszuy

Connect LINE with Everything

41

U %-1 msastasléuinig LINE Notify

2. %13 Login wWhdszuu Litawinldeu

Email address ?

Password

- —

U -2 msasiasléuinig LINE Notify
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6V
a

3.\l Login wa5vlvinaniideveslay@ilinyuandsgy udnden “wiwesdu”

L'NE Noﬂf}' Pongkaruina ~

wihnasdu
msiamsusmsiasnsLiiou

aanINTEUY

Connect LINE with Everything

U7 v-3 msasiasléuinig LINE Notify

4. dan “ean Token” wilods19 Token

aan Access Token (81 15UNWAIUN)

A g & ¥_oo= W s " v = o Y
iialy Access Token LilliamAa AT TUTOEIATATTLIALADU lalaalidasasnziisuduimaasia

LINE Notify APl Document

U7 %-4 nsastasléuinig LINE Notify



5. yin5ldte Token (azuanaliolinisudsfon) wazdanUyTnazyinnsianinisudsiou

aan Token )4

ol o o -
Tilsalazia Token (Azuaaatilaiiniswaai@an)

Pulse Sensor

Tilsaldanviasniniidasnsastiaaundadan

E JunuIvRauLLLEIaaaIan LINE Notify -
& | #Project Web
'é:'iif;" 6/4 Sci-Maths
&y CP381 Sem 260
-

. P4R1-1/61-ComVisinn

* lawlawna Personal Access Token asvihlvuaaana mausafuayatiavas
. o w
winTiliausauaztaTls v e

aan Token

U7 %-5 nsastasléudnig LINE Notify
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6. vidanduAan “0an Token” 3xUsIng Token M0BNAININ

Token #iaan

gmgs6Pjuzp2B3ImK2P5wtEnWw2jJM4QhqvnIV5

draananawiini szuuazlivass Token flaanlmidndaly Tisada
aan Token Aauaanaiawiiil

U v-6 msasiasléuinig LINE Notify
7. Wenalanin “Token N98n”ALud@nIuUSNNSNTURDRISU
Y

2019.02.28 18:29
From: Pulse Sensor
To: Pongkaruina

U -7 msasiasléuinig LINE Notify

antan

aa



8. evin1seen Token umaziinsudadouluds LINE fsgu

wll dtac-T = 23:16
< 999+ ® LINE Notify

Lt Pulse Sensor: 203 bpm is
Dangerous !!!

Q Pulse Sensor: Age: 21

Pulse Sensor: Maximum
Heart Rate: 197 bpm

Pulse Sensor: 80% of
Maximum Heart Rate: 157
bpm

Pulse Sensor: 165 bpm is
Dangerous !!!

88n Personal Access Token
ua

+O N © 9

Ut v-8 maastasléiunis LINE Notify

n15L4a11 LINE Notify 1niin1snsiadudnsnmsiiuvesinla aunsalasyinisussuianauay

SYUULYINITANNTUIUR U A LULAN UM LINE Notify

uildtac 4G 15:49

<730 # LINE Notify A

Q Pulse Sensor: Age: 21
15:49
[;‘ Pulse Sensor: Maximum
Heart Rate: 197 bpm
15:49
(

Q Pulse Sensor: 80% of
Maximum Heart Rate: 157
bpm

Q Pulse Sensor: 120 bpm

15:49
Q Pulse Sensor: 122 bpm

15:49
.Cl Pulse Sensor: 129 bpm

15:48

Pulse Sensor: 136 bpm

+ B8N © 9

U7 4-9 nsastasléuinig LINE Notify



ASn1sinnawazlderu VPN Ui iOS

1. 1% Settings 31ntuULaDN General

2. \@eniy VPN

AMANUIN A
wil dtac-T & 23:36 @ 98% (. 4
Settings
General

Control Center
Display & Brightness
Wallpaper

Siri & Search

Touch ID & Passcode
Emergency SOS

Battery

CoBooeae®B®

Privacy

(>

iTunes & App Store

JUN A-1 M3finfa wagldanu vpn uu i0S

all dtac-T F 23:36 @ 98Y% =) +
¢ Settings General

Date & Time

Keyboard

Language & Region

Dictionary

iTunes Wi-Fi Sync

VPN

Regulatory

Reset

Shut Down

JUT A-2 M3fians uagldanu vpn uu oS

a6



3. TupSusnlvinnisisan VPN Taeiden Add VPN Configuration...

4. Type 1aen IPSec

wil dtac-T = 23:36 @ 98% (W) +

£ General VPN

VPN CONFIGURATIONS

Status Not Connected
v Vpn @

Add VPN Configuration...

JUN A-3 Msfinfa uagldanu vpn uu oS

ol dtac-T & 23:37 @ 98% W) 4
Cancel SWU vpn
afean]
CIsco
Type IPsec

Description SWU vpn

Server 202.28.62.33

Account sc581010813

Password eeeeeesecccece

Use Certificate

Group Name vpnswu

Secret T Y
PROXY
Off Manual ‘ Auto 1

JUN A-4 Msfinas wagldanu vpn uu i0S

a7



LY

5. anduldtoya deil
® Description : Fai3an VPN
® Server: 202.28.62.33
® Account : Uheslod
® Password : s UVBITIAT|OA
® Group Name : vpnswu
® Secret: swuccl23

Wieldvayaiseuseana Done

wildtac-T & 23:39 @ 98% (@) 4
Cancel SWU vpn
aifoan]s
CIsco
Type IPsec

Description SWU vpn

Server 202.28.62.33
Account sc581010813
Password eeeeeeeecccee
Use Certificate

Group Name vpnswu

Secret [XXYYYYYY)

PROXY

“ Manual ‘ Aule

JUN A-5 Msfinas wagldanu vpn uu i0S

a8



6. umeilay VPN tieidanisldau VPN

o Status ud1 Connected wardnydnual VPNRuausuuumessetnng uansins

FouRDIasIENYIAIET
wll dtac-T & 23:39 @ 98% [5) 4

£ General VPN

VPN CONFIGURATIONS

Status Connected (@

~ SWUvpn @

Add VPN Configuration...

JUT A-6 M3fians uagldaru vpn uu oS

7. MNABINS “gNkan” Msideuse vpn kel VPN Status evinnseniann1siiesia

ull dtac-T T 23:39 @ 98% @) #

{ General VPN

VPN CONFIGURATIONS

Status Not Connected

~ SWUvpn @

Add VPN Configuration...

JUT A-7 m3fiss uagldanu vpn uu oS

a9



