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The Central Telemedicine System for Domestic Health Check-up Devices is a web-
based application used to organize and display health monitoring device data. Using
technologically advanced health check-up devices, health-related information is gathered.
This project was concentrated on blood pressure monitors. The health data was sent to the
cloud server, which had created a database for storing system users' health information.

There are three developmental stages:

1. Development of a home-based health monitoring sensor system;

2. Development of a mobile application to display the user's health information;

3.Development of a web application: The web application was vital for the online
maintenance of numerous types of data, including personal information, congenital disorders,
etc. Most user-provided health data is viewable. For summary information to be simply

comprehended by consumers, graphs and diagrams are employed to display it.
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N5 UnHeUaYan AU Hardware waz Software 3 UasA Arduino gnasnuwuunlildaiuladiy

o v v
v v = v A

AAUUTUNUILANUTULLTUAUAN WY MILH T IUTIE U500 ALUAY LRLLAYN WAILIRDEDANIAIUDSA

Y

e

Islusunsumalasnsie

AMI98YBIUBTA Arduino Tunisregunsaliasusiieg Aekldnuaiunsasesas
38nnseiindennieuenwdndeudeduniivg 1/0 vesusiaviaifionnuazmnaiusadensdaiu
UesALa5u (Arduino Shield) UszLtana 199 18U Arduino XBee Shield, Arduino Music Shield,
Arduino Relay Shield, Arduino GPRS Shield Hudu

TEBUG
-

RX M= WWW . ARDUINO . CC
- Raa . .
. TANG. - -~ . . B
SOV L e - H
B onma : o

U 2.5 vesalulasAaulnsaiass Arduino

suiviliuesn Arduino iuilien

1. dgsensiiau suuvuidsiiugiu bifudeumnsdmiugidudu

2. 31 Arduino Community nguAuTSIRuRaL LTS

3. Open Hardware vibigldanansaivesalusievasldanulivarenu
4. seliung
5

Cross Platform aunsanaunlusunsuuuszuulfuanislenle
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2.22  gUwuumsilsulusunsuuu Arduino

WeUlUSRASUUUABNNAADS N1UNI9lUTWASY Arduino IDE §9au15an1ulnanta

910 Arduino.cc/en/main/software

USB

U 2.6 M3TgulUsUNIHUY Arduino

223 msAnralusunsunazlafined
Arduino 2¢14lUsunsuiiiendn Arduino IDE Tun1si@eulsunsy wazaeulndasuase
Tneruarastusunsy Arduino Tnsunfudiaslngininlén AVR Unfidosainlén AVR Wunisidids
n3Rameslaenss ualan Arduino Whawuilesdu welaunsadouldnlsiounniinisidou

1AALUU AVR amiilvanlnalusunsulaainivles http//www.arduino.cc/en/Main/Software Lden

srUUUURNIsTideIN1sazRns (Fre819ld Windows 10 3adan Windows Installer)

ARDUINO

Home Buy Download Products ~ Learning ~ Forum Support « Blog LOGIN  SIGN UP

Download the Arduino Software

Windows installer
ARDUINO 1.6.4 Windows 21 file fos non sdmin instail

Mac OS X 107 Lion or hewet

Linux 32 bits
Linux 64 bits

ARDUINO SOFTWARE LAST UPDATE ARDUINO 1.0.6 / 1.5.x / 1.6.x
HOURLY BUILDS 5 May 2015 22:59.47 GMT PREVIOUS RELEASES
Downioad a preview of the incoming rejease with the most updated Dow
features anc bugfives

the curr
5 Be

U 2.7 nsanilvianlusunsy Arduino

nduTsansniudglisanuiann winlddeanisuiataaiuisandndy JUST
DOWNLOAD titesuanilvanlusunsuldiay


http://www.arduino.cc/en/main/software

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

U 2.8 F5n1sanitdlvaalusunsy Arduino

N30 aALSUTUSALLR WazTPAUNININITATIINanALLASIAU LAIRIYTuRaU
dalu

2.2.4 n15annaluswnsy Arduino IDE

e ilanasawailiilalwdfaaaduanlaas navy | Agree lalay

Arduino Setup: Licel!greementf - O

Please review the license agreement before installing Arduino. If you
S.0) accept all terms of the agreement, dick I Agree.

GNU LESSER GENERAL PUBLIC LICENSE A
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.ora/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms
and conditions of version 3 of the GNU General Public License, supplemented
by the additional permissions listed below.

v

Cancel | TdilSoFE Imstall-oy stenm, v 246

N oA v A a o o 8 v & I a yvoaA A & Y a1
NWQLaaﬂIﬂLa@ﬂﬁﬂmq LLUS‘U']I‘ViLaE]ﬂVNVlIW (ALFUAUADLADNNINUA) LLa'Jﬂaﬂ‘l!ll

Next >
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@  Arduino Setup: Installation Options = ©

Check the components you want to install and uncheck the components
2.2) you don't want to instal. Click Next to continue.

Select components to install: Install Arduino software

Install USB driver

Create Start Menu shortcut
Create Desktop shortcut
Associate .ino files

Space required: 363. 1MB

Cancel | Mullsoft Install Systemy 2,46 < Back ” Next > I

Wonlwlawasfnaalusunsy minlidaanisuiluadnyu Install

Setup will install Arduine in the following folder. To install in a different
o folder, dick Browse and select another folder. Click Install to start the
installation.

Browse... |

(Desﬁnaﬁon Folder

Space required: 363. 1IMB
Space available: 64.8GB

Cancel | fullsoft Tnstall System w246 < Back Jl Install I

soauUNIUSHNSUIERAGIAS VAU

s e _mm
~ Arduino Setup: Installing )

-

Extract: dpinst-x86.exe

[

Cancel I Mullsoft Install System vz, 46 < Back Close l

\loTuri1 Completed munefsnisinduasaauyseinds adnUu Close Lieln
Tsunsuasle
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| @ Arduino Setup: Completed =

~ L ted
i

ninanaUfazillaraulusunsy Arduino JuNILAL |
n1599AUSINSY Arduino IDE

Wiaaluswnsy Arduino IDE Fus agnufiuntiifieingg ganes)

(co) sketch_may17a | Arduino 1.6.4 - o IEl
File Edit Sketch Tools Help -

d sketch_mayl7a

volid setup() { A
/ put your setup code hers, to run once:

}
void Loop()

// put your main code here, to run repeatedly:

Arduino Yin on COM7

dl' a o v % LY d'a [~4 1 1 Y ¥ [y} 1
Wosnnmsavrlanagldssyussianianaimduadiulug whidiminlusunsuiuly
UDNUUNYLATUTINA INTILRLUULS1IIRDLURIAN IALEAAUIELATUT TN ATULN

naLY File > Preferences
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sketch_may17a | Arduino 1.6.4 - o
(File| Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl+0
Sketchbook »

Examples > ~
once:

Close Ctrl+W

Save Ctrl+S

Save As.. Ctrl+Shift+S

Upload Ctrl+U

tepeatedly:

Upload Using Programmer Ctrl+Shift+U

Page Setup CtrlsShift+P
Print Ctrl+P
Preferences Ctrl+Comma

Quit Ctrl+Q

WNUNTAN89 1R Nefisy Teisil

Sketchbook - fiagAsusuvedlnamesiusian

Y a o v A A

Editor font size - nseiflandidmdadonianuine isnamisausulianiuandula
Weliisnusia g lazoudiedu

Show verbose output during - Wlunsainaglilusunsulyiinduveslsegnumnds
wiu liSentndluswnsupaulwdntndluu wnluu

Display line number - WEAIVNIBLAVUIINIA
Check for updates on startup - asadATlowmanlnivseld Wolalusunsu

Save when verifying or uploading - Juiinlusoaviudi verifying 38 uploading

Preferences = ‘:’—“

Sketchbook location:

C:stersNax\Documgts\;\rIJino Eows?
Editor language: |System Default v | (requires restart of Arduino)
Editor font size: 12 | (requires restart of Arduino)
Show verbose output during: compilation upload
Compiler warnings: |None v
[] Display line numbers
I | Verify code after upload {
I | [ ] Use external editor | |
Check for updates on startup
[] Update sketch files to new extension on save (.pde -> .ino)
[] Automatically associate .ino files with Arduino
Save when verifying or uploading
Proxy Settings
Server (HTTP): Port (HTTP): 8080
Server: (HTTPS) Port (HTTPS): 8443
Username: Password:
Additional Boards Manager URLs:
ferences can be edited directly in the file
W@x\Aeania\Roa i g}Arduino 15\preferences. txt
Iy when Arauino is not running}
OK Cancel

U ! = gj ! U dgj
FIDYIUADNAITAIAINIU Laznm OK
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Preferences =
Sketchbook location:
C:V\IJsersWaxDocqmentrsquinor Browse
Editor language: | System Default v | (requires restart of Arduino)

Editor font size: |12 (requires restart of Arduino)
Show verbose output during: || compilation [ | upload
Compiler warnings: |None v |

Verify code after upload

[ ] Use external editor

Check for updates on startup

Update sketch files to new extension on save (.pde -> .ino)
[ ] Automatically associate .ino files with Arduino

Save when verifying or uploading

Proxy Settings
Server (HTTP): Port (HTTP): 18080
Server: (HTTPS) Port (HTTPS): 8443
Username: Password: |

Additional Boards Manager URLs:

More preferences can be edited directly in the fil@
C:\Users\Max\AppData'\RoamingArduino 15\preferences. txt
(edit only when Arduino is not running)

OK Cancel

WUIMUNUIATUTSTInRLERTWIUAD nsglalden Display line number 13

2.25 59U UIA Arduino Mega 2560
Arduino Mega 2560 vasaguluglutesmszna Arduino finmautifisigg Wuduain
Arduino Uno R3 148w ATmega2560 ilnironnusulas 256 KB wsu 8 KB 1w 7 fe 12 v
Lméi’maﬂizwaq'ﬁ 5 V il Digital Input / Output 11nfe 54 v71 (3w PWM 1a 14 41) § Analog
Input 16 41 Serial UART 4 9@ 12C 1 %@ SPI 1 90 Weulusunsauuu Arduino IDE kaglusunsusiu

USB wsngdmiugnaulasuauseuimsiaunlulasaeulnsaaesidesnisuasa Arduino 71

whgANUILaz Q199 TReldeuNInTy
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) 0 TR ATMEGA 16U2 ICSP
on curren’ rawn

(OCOAIOCIC) reor [ PB7TI\ o () ) e——I0 P85 ] o]

[remrs | PBE ET}——® o——T/ PB4 )/ rcvms ) T1 ]

)/ PB1 ) rcinrs /SCLK]

(oW RESET(PCUES— | —PETI L

2.1mm

T—ém PB2 | PDI |/ rcv2 |MOST]
o
The input vgltage to the board when

it is l‘unnmﬁS rom external power.
Not USB bus power.

A\ R3 only

R3 only £\ . k - (PB7)/rcvr7)[OCIC] —locoalE

B Cut do disable
| | autoreset

o
!

o . e =N
" P |
W . o B o
B Fover
-0
JSerial Pin
W analog Pin
[ Control
—
[ 6 J __JINT;
B rhysical Pin
(BE7 (1oL (PF7] [ JPort Pin
[ JPin function
{ Interrupt Pin
/- PuM Pin
@@ rort Power ()
-
[ 36 §
[ 25 §
24 §
[ 22 ]
EN

5U 2.9 duszneuresuain Arduino Mega 2560
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ATMEGA 16u2
Responsible for

communication USB PWM output Serial communication
A A £l
I }
0% ws i, s wve o 2 ain"em> Yow e e el e i g

=
|
I
|
!
|
A |
E | ico
= +-» Digital
Fuse for USB = 1 inputs/outputs
protection B 3 : of general use
LU TR !
Regulator 5V <€ = = :
|
I
TtolV < , 3
DCinput “ E-a - » Reset Button
! eS| | S R IR e H
' ] I I {
' ! ! I !
\ ¥ I 1 \
E RSEes T
Regulator 3.3V Power supply module i v Analog input
| 1csp
y 1
ATMEGA2560

U 2.10 a3 Arduino Mega 2560

N13AAAIUBSA Arduino MEGA 2560 Uulusunsy Arduino IDE
1. 1 UnalUsunsy Arduino IDE wagludfi Tools => Board => Arduino/Genuino Mega
or Mega 2560

&9 sketch_feb03a | Arduino 1.8.1 = O X F—
- ! =N
- w0 ®
File Edit Sketch Tools Help » -
Aute Format ChrleT m | £ N ﬁ [} Blog Cheese
Archive Sketch
sketch_feb033 Fix Encoding & Reload
void setup() Serial Monitor Ctrl+Shift+M
// put your Serial Plotter Ctrl+Shift+L _l’ﬂﬂ ml.auarj 1 Al
1 - . F 3
WiFi101 Firmware Updater Arcnin e Uno
woid loop() | Board: "Arduino/Genuino Mega or Mega 2560" ; Arduino Duemilanove or Diecimila
t your .
/e . Processor: "ATmega2560 (Mega 2560)" Arduino Nano
1 Port: "COMS3" “ Arduino/Genuine Mega or Mega 2560
Get Board Info Arduine Mega ADK
|

Arduine Lecnardo

| Programmer: "AVRISP mkll b Arduine Leonarda ETH

£ ,Bmi Bo_otloader Arduino/Genuino Micro

Arduine Esplora
Arduino Mini

Arduing Ethernet
Arduine Fio

Arduino BT

LilyPad Arduinc USB
LilyPad Arduino
Arduine Pro or Pro Mini
Arduino NG or older
Arduine Robot Control

nuina Mega or Mega \Tm { COMS Arduino Robot Motor



http://www.arduino.codemobiles.com/p/16
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2. 1den Port Tinssdu ta3oaslagannsansiadeulan adnwan My Computer ->

Manager -> Device Manager ->Ports (COM & LPT) &una 2aiausnuvingazdl Port Com uanslifidiu

= | ThisPC - O X
Computer View b o

- «~ 4 E s ThisPC » v B Search This PC »r
~

> 3 Quick access  Folders (6)

> @ OneDrive - Desktop

v O TH
T Collapse
> HRO

5 [ Q Manage
Pin to Start
¥

hoy

Map network drive...

Open in new window

F
= Pin to Quick access
B Disconnect network drive...
==‘ L -
Add a network location
a |
Delete
I—j Ng Rename
Properties
~ Devices and drives (3)
Local Disk (C:)
[ |
. _____ = L=
g ¥ 95,0 GB free of 145 GB
Local Disk (D:) _ v
Gitems 1 item selected i =
& Computer Management - a X
File Action View Hep
o @M E HETPIEXS
a:» Computer Management (Lacal | v A Oldster-Aunt Actions
¥ System Tooks i Audio inputs and outputs s =
> @ Task Scheduler P Bettenes o "““"'—5’-‘“
» [l Event Viewer © Bluctoath More Actions 4
1) Shared Folders B3 Computer
B Local Users and Groups = Dk drives
, (R Peformance I Display adapters
A Device Manager > & DVD/CD-ROM drives
v 53 Storage e Human interface Devices
& Disk Management » @ |DE ATA/ATAF! controllers
» By Services and Applications -3 Imaging devices
» B2 Keyboards
0 Mice and cther pointing cevices
38 Monitors

i Network adapters

H Portable Devices
v @ Ports (COM&LPT)

@ USB-SERIAL CH340 (COMS)

| = Print queues

£ Processors

B Software devices
) 4 Sound, video and game controllers

Gy Storage controfiers

B System devices

P Universal Sesial Bus controliers
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3. @auUIA Arduino MEGA 2560 AU USB port 1#iTauses waziden COM port i

[ s
MNINNUUBDIN
sketch_feb03a | Arduino 1.8.1 - O x
File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch
sketch_feb033 Fix Encoding & Reload
void setup() Serial Monitor Ctrl+Shift+M
fBME VEUE il Plotter Ctrl+ Shift+L
! WiFi101 Firmware Updater
void loop() { Beard: "Arduino/Genuino Mega or Mega 2560" »
t wyour
. Processor: "ATmega2360 (Mega 2560)" »
1 Port: "COM3" ' Serial ports
Get Board Info ~  COMS5

4. Tutusoul 1wasneasudeuluswnsuliviasnlil LED vuuasansensuiennaou

(%
=1

A1SYNIIUVDIUBDSALUDIA UA 9T

& sketch feb03a | Arduino 1.8.1 5 ] > &3 Blink | Arduino 1.8.1 - O x

File Edit Sketch Tools Help | File Edit Sketch Tools Help

New Cerl+N E
Open... Ctrl+0
Open Recent > : Blink
Sketchbook > y ~ I
by
Examples : 2 ¥
Close Ctri+W Built-in Examples | |
e Ctrl+S 01.Basics AnalogReadSerial ‘
Save As. Ctrl+Shift+S 02.Digital BareMinimum the setup function runs once when you press reset or power the
03.Analog Blink k '—;l SEtup(; { L . -y
i /f initialize digital pin LED B as an output.
Pa.geﬁetup CrEShES 04.Communication DigitalReadSerial pinMode (LED BUILTIN, OUTEUT):
ng il 05.Control 1 Fade 1
Preferences  Ctrl+ Comma 06.5ensors 1 ReadAnalogVeltage
. // the loop function runs over and over again forever
07.Display >
Quit Ctrl+Q veid locp() {

——ERR—— 08.5trings > di ri ED_BUILTIN, E / turn the LED on (HIGH is t
09.USB > / wait for a second
10.Starterkit Basickit 3 rite (LED BUILTIN, LOW); / turn the LED off by making

| ) X (1000} ; /{ wait for a second
11.ArduinolSP >

Examples for any board
Adafruit Circuit Playground
Bridge

Ethemet

Firmata

G5SM

LiquidCrystal

nuino N



http://www.arduino.codemobiles.com/p/16
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5. aoulnd (Compile) lnapdniidy . WensaeuIlaniileulilivenianatn

wnlifivelianain 9UsngUan1uI1 “Done compiling”

R sketch_auglEa | Arduing 1611 - o w
File Edit tketch Tock Help

skatch_auglfa §

1y H
1
j-'-a' =41
jigicalWrice (LED, HIGH)»
: delay{250);
| Wrice (LED, LOW) »
| i {250}

Arduinaifenuins Megs o Mega 2500, ATimega2580 (Megs 2560) an COLE

6. ndulvivinsadniyy @ Wevn1senluanldniiiguesa Arduino Mega

2560

£ shetch_sugiia | Arduing 1.8.11

File B Sketch Tools Help

* (LED, |
=]
Wr (LED, i]
[25!
{LED i1
- (253
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1%
=< o I

7. wnlifiteiana1n 8UUA1I1 “Done uploading” wazlwluuuasnagnsEnTuNnY

250 ms (2 ASIHBIUN)

D shorteh_sugiia | Arduing 18,11 - o ®

File Edit Sketch Took Help

5 2920, ATm 42500 (Waga 2560) an COLE

2.3 wURTIAAUAUINIA

wuwes inaududugunsnifinnaduanusutasuasandudyanaliinozuden g
AraussdyaasiUAsulunuenuduilidy arwduasgnivundunssionhefufitounand
usansEisenuTisauiig Lﬁaqmﬂmmﬁugﬂmﬁamﬁu ool wuwesiedideisundnetamils
TINTUERIGDTAILGY

AuAuduysalaggninluaneayInaauysal dreg1udu ARuAuUTIEINIA Mgty
ms¥aRevaudtentsaiaduysal (psia) mndusnsFonALANAN DINLR LTI ERIANT TR
mirelunisinfotaudsonisnaiafianaiu (psid) mnudunaasgnianueusuluaninuanden
fethatunusuden g TnRemutusonssiung (psig)

e S| dmsuuswiuAetiania (@rdu/msranns) uigdailssuanudoudug Saude
Uaudsoniia (PSI) ussemA (atm) 11§ Thusen (Bausen) uasliodumsusen G, Uson)

wuwasANudugnlteg1awnIvatglugiueud n1REn 91n1AEIU N1TIANNTINITUINNE

= 1

sruulsroIna Myinlansednd v1av Tugnaivnssueueus wuweiauauAeduUTEnaud1Ay
YaAdepufLarAulaendy wuwesvandluAiasuiaynsiadeuns UL uLarasuaeLfy
sTamuaNideneistuddosdseanuniiolildauifidemnindemisudusmiowse
soeus \n3eslau wissineududenidneaviorioshomela sldugesuseiu oruun

ANUAUlINE AL AUgUA LA ANABINTYRE Y
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5U 2.11 wugaTInAINANeINI ARSI

Liquid-Air Pressure Sensor Module 0-40Kpa @1%5U Arduino

wuwesinAuAY d1mSu Arduino dsrndeyiu eenudu Analog Tamnusulaeinia o-
40kpa WULDTIALTIAU 0-40 kpa EUSUIALIIAUDINIA TALTIAULT AuIlTEAUINLSIAUlTTw
AD Sampling Auazidengs wuiwesiiauseiuaieesuua 2-2.5mm dlides 3.3-5v vaend

wuy Analog 14 Arduino Uno udaailiudn PSI sgming 0-32 aglaaiay 61-1006 fansuil

Pressure Sensor Calibration

1200

o 900
M
&
(]
=T

5 600
o
£
E
=

300

0

0 8 16 24 32

Pressure (P5)

U 2.12 nevluannaaudRvesanseny (PSI) ieuiualsiu (ADC)
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= o v a & a ¢
2.4 AIDINAINUAUDLANNITDUNE

W3 o3TaAuRulaindLannseiing (Electronic Blood Pressure Monitor) v uLA3 94ile

ASUIRALSUAULIULUURAIMNDE tansnatdudavintnaansauiusnsinisiureasila

24.1 MFILazN1TIAIIZRANUsUlaRnvaRATaInANAUlaRnBannsating

(Electronic Blood Pressure Monitor)

a)

Pressure
cuff

b)

U 2.13 in3esinanuiuladindidnvseiind

| Type of Sound

'_
| No sound

K-1 (cI;a;tapping)

Inference

Artery occluded

Systolic Pressure

K-5 (sound ceases)

DiastolicPressure

Pressure MAP determined by analysis of
oscillometric pulse

sensor

g _ Electronic e
g 15 Displa D&P
e play estimated

!

U 2.14 nUaneiieg1en1INTIaLaE NI TIEiANLiulain
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wannsinaiesinanuduladio

1. 11 Cuff uiuseulasead il artery s daanisin Aldussfigafe Brachial
artery wasfuuuTUes ndanintusazduaudily 39 Cuff axfinudugelwion lnedis
asadananuiures Cuff isaduusuldaninavesusen Tnusasduanaunseiinnufuves
Cuff azgeninrmiugegavesnuliuda dafide Systolic blood pressure

2. pdniusazaee s Udosausanain Cuff vildaanus Cuff anaseenedg ud
1579914 Stethoscope pasiladosandeniiluariuuinad wduiinesnunduausy Systolic
ey Diastolic

3. MANNISA B 9LT b UNITYIANLT11L5 09T A0 ANUAUT ADELT ANABALA BA

d‘ ! d‘

(Transmural pressure) lagis13zeld model Mdgnannau As aauiuglunasnien ganii
ANNAUAIEUBNRARALABA (Positive transmural pressure) laenaza1usanulit lumen Udnasn
dondsrsegla widiAnuduneluvasniden Wesndianuduuenaeniion (Negative transmural
= ' Y v = M v N ~ a Y
pressure) Henvglianinsadulil lumen vowmenidennseyls aenideniaziuwaslalutuies
Y} 2 < = Y] = 2 v oA Y | N

4. anusulunasaldennfAsanuAuldontules Genuenae aAnusudenduliang
Julinsiiu-an #aealIany Cardiac cycle Imaq@qﬂqmaﬂmmﬁuﬁﬁa Systolic blood pressure
(SBP) 9msingafe Diastolic blood pressure (DBP) A9ufL5 1100919 5eIeANNAUTATUNAY
(F90 ) L5IRLTAUFUNTIMNAUAY swing TUAINADA

5. TuvngNnnuruuenviaenden Junfemaum Cuff Msildauluiuies

6. UnAd1L51e1 Stethoscope 1l inasnidonls 11azluladudsslagas wse
a . A a | | a Y] ! ! |
@onlualuu Laminar flow na1afe Laeatuuaay layer aglauinisdswunu areaunislua lainng
Wagulau

va o A & 1A a a o = a
7. waglegudeaienluaisiewdlie luanadeniinisivavuiu Fziiatunisivaiuy

a A

Turbulent flow &sn1sivawuy Turbulent flow ziveluvaenfenidynfy Wsizvaenidoniinis
Wasuwlasdurugudnatsuuu@eundy (niduvaeaiiendalduruguinals Amids welva
= I~ [ ¢ = v @ & o § v A dl I O IR
ARy Wk uaugnansazanaddsunauuYeaun) iideailvanugafutugniselins1ay

wenugaaulufazinnsiuawuy Turbulent flow

8. Turbulent flow ainludnnsainis Fusnazaestunldluunenuil dufe vaee
d Ao a Y ¢ v v A a -y a v
Weoaniinmsdsuwladduriugudnaimiunal yaliiiladeds mdeusneriinavasndenl

= 1%

1 a 1% J [ dy o v a = a a < 1
fiu waavaey 9nnedn wailase asulunuuiinaen vhlveinasadenUdouainsiu sndulisiv
azfin1siavunlas layer nslvaveadonauiin Turbulent flow uaawuAUIUAALEEITULDY FU57
L3UNIEBIAINATI Korotkoff sound telitAgsaun Nikolai Korotkoff 1aAUNITInAULAULGDN

TneAsn1siadestl Tut 1905
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Blood Pressure Measurement

Cuff pressure —

110 110

/ -
® o D4 ® )
G " o -
0 soum -_

- | —

C Ty S e
110) e 110/ [* 0 '

- ID—@

©) L) ® o

o = No sound

0 soun

70 E = 70
o o =1

110| ek D—C Simple model
C
/\ /\ Any negative transmural pressure = Collapsed vessel
— ¢ 4
/ 7 \
AV Nt
“ O « 0>

| | C: Collapsed vessel
\/ (o] ’aji O : Opened vessel

Sound

U 2.15 NTLARILAZTUABUNNTIATIEVIAIAUAULATI

RANNTTIATIZHAIAIUAUTANR

1. e uAduAY Cuff pressure Tuldaanda SBP (> 110 mmHg ) vinlvinaen
] . [ [y . & [ [y A @ v 1 ' =2
4341381989 Cardiac cycle 131A1ud UL swing Yu-a9in1y AUAUGEANADI0Y 78139 70 B9
110 ylvmnusun1guen (@89 cufd) YuzaNAuAIElY (ANUAULAEA) Ldue AItuIuin Negative
transmural pressure paan vilinasndoniuaaen Jkinansinavesdenniuuinini Jelulagu
desla

2. WeasUasganliausy Cuff anasuifnnii SBP 1antes agiiuitaziu1eyas
(29 O) #1#l Positive transmural pressure vinlvviasatdoatdauUunis laendsarunsaluanula
PNUUNBANUALLEDR swing asluininAuaY cuff Aagiin Negative transmural pressure (974
Q) viliinaaadannauifudnase idealuausasiuls Asluraeaidenlunini agiinsila-
Unnaon Ferrudsrnaivasndendasuain Ta undu 1Ua @eedidulwaniugaily azluawuy
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4.2 NISWRIUISEUU Hardware

Qﬁ%’aléfﬁ’wmLﬂ‘%laai’mmmﬁum%ﬁmwu Tngvhnsnadeus uaIwsaTuiildann Digital
Pressure Sensor Module 91nNanA@oUNI581UAILSIRUT LGN Digital Pressure Sensor Module
suUBiA Arduino uno mega 2560 WuIaansasulALsauld amadideldvinisusuiiiou
wseufiléann Digital Pressure Sensor Module fuia3asinainusuwuuusen Tnewue1 Machine

% =

Learning A18356ana3%u Polynomial Regression TUN1SAIUIMAILIIAUTONADY FINUIIAM

Y

gniesasiuninlanniaesinAnuiuaTawiuluy (Fukuuil 1) danugndeswindt 85%

Calibrate IsuQuUIUSoUINOUNUINSOIIOADIUAU

U 4.16 KaN1INAABUIIUIBUANUAUVAINHTUSaNE3TIY

USULTIBULIIAUAE Machine Learning

o 1 [y} v %) =~ o 4 L ! dl ! b « o
ANIATUIUATLLIINURNIYDANBDINU PoLynomlaL Regressmn f\ﬂﬂmﬂ/l’e)’lul@"\]’m DIgItaL
Pressure Sensor Module @4laaunisAiulnmal

y = 2E-05x° - 0.0099x* + 1.8618x° - 96.677x% + 13844x + 1E+07

Presure Calibrate

y = 2E-05%° - 0.0099x" + 1.8618x” - 96.677x% + 13844x% + 1E+07
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(RAW DATA)

Raw_Pressure (mmHg) Real Monument Error
0 9870002 9866201 3.85%
5 9921227 9918726 2.52%
10 9985158 9983103 2.06%
15 10049312 10045412 3.88%
20 10095228 10094136 1.08%
25 10166527 10165120 1.38%
30 10213447 10212085 1.33%
35 10278200 10276921 1.24%
a0 10339959 10338666 1.25%
a5 10419549 10418786 0.73%
50 10520354 10518730 1.54%
55 10576915 10575356 1.47%
60 10643113 10641707 1.32%
65 10692522 10691799 0.68%
70 10785338 10784007 1.23%
75 10868591 10867242 1.24%
80 10941079 10940311 0.70%
85 10994207 10992669 1.40%
90 11082049 11082303 0.23%
95 11194510 11194205 0.27%

100 11270900 11271947 0.93%
105 11397448 11397821 0.33%
110 11481789 11481963 0.15%
115 11591136 11591363 0.20%
120 11717270 11716751 0.44%
125 11798207 11797874 0.28%
130 11868984 11869419 0.37%
135 11958823 11958823 0.00%
140 12047499 12047787 0.24%
145 12121142 12121157 0.01%
150 12196897 12198026 0.93%
155 12288760 12288972 0.17%
160 12350024 12350457 0.35%
165 12419319 12420303 0.79%
170 12535657 12535711 0.04%
175 12581853 12580453 1.11%

A58 4.1 AUIUAILIIRUMEEaNesYii Polynomial Regression
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1450000 12000

Peak (Mean Blood Pressure)
L
0.5 x Peak

(Systolic Pressure) ‘ N
1300000 S

L8000

1200000
1150000
1100000 A LiLin]

U 4.20 NAMINAFBULAEAITIATIZVINIAT Systolic kaze Diastolic vaaruiuladin

0.8 x Peak (Diastolic Pressure)

© MPSNODAD-Blocd_Pressure_Monitering | Arduina 1810 - 0o X

File Edit Sketch Tools Help

1102.71,0.00,35.00,11745.00
1102.11,0.00,35.00,11745.00
WPS20N00400D-BI000_Pressurs_Monitoning 1101_53'0_00,35_00,11145_00
19 -] 1100.9%,0.00,35.00,11749.00
3 1100.41,0.00,35.00,11749.00

1100.13,0.00,35.00,11749.00
1100.30, 1648.00, 1642.00,11749.00
1100 ,1648.00,11749.00
1100 ,1648.00,11749.00
,1648.00,11749.00

Hard rate Pulse Beat: 79
Maximun Pulse Peak: 11749.00
Systolic Threshold: 3744.45
Diastolic Threshold: €886.50
" Systolic: 1323.56

B yoid setup() | Diastolic: 1293.75

2
3 7 elo
UT_pin, MPS_SCK pin);

Done...

(A Autoscroll [[] Show timestamp

U 4.21 f7981998aNIAMINAT Systolic wage Diastolic Nlarnuesn Arduino uno mega 2560

sanuuULaausTUUdsdayaranusulafininldluds Cloud Server

miideilldeenuuuuasimunssuudsdayarauduladnifnldlusa Cloud Server Tng
nsUszgndlduasn Board WIFI Module ESP32 Module ESP-32 vinutinflid ensiofiuszuu Could
Server WuLAIOULTAY %a;ﬂﬁﬁmummia&gﬂmm%ﬁmmméfu’tﬁmmmL%amiaﬁ’ué’zgfgm WiFi
Funudasnis uenndudsannsads D vasgunaal wie ID vearfldaru 1dBndae Tnenis
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22:01 wll O
(rfo Wifi Configulation
———
- Wi-Fi Client Deviee ID:
(STA'no N) snilgiu: 12345
User ID:
g Arilaguiu: AA
r WIFI Name: D
ESP32 Web Server T~ rf- D dnloqui: panya, wifi 246
(ACCESS POINT) S Wi-Fi Client _—
(STATION) '

Arilaguiu: panya-wifi

4
EEPORM

U 4.22 wnuian1sesniuukaziniussuudstayarnuauladiniinlalugs Cloud Server

U 4.23 198 19U8ATIINANNAULATOIAULU (AULUUT 1) AWeusaiussuy Cloud Server
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22:01 all T

-

Start --> AP WiFi configulation MODE !!
\ AP IP address: 192.168.4.1
Initialize SPIFFS Done !!

.

[ Wifi Configulation
I tmtatmeinid Config papameter --—---————-----

Device ID: | | €D :# initialise EEPROM
:# EEPROM OK!

Aniloguiu: 12345 Server Online !!

Input Message: 12345
UserlD: [ ) 2D /~> saveing DeviceID \
Write EEPROM Sucess !!
aifagiin: AA 12345
Server Online !!
WIFI Name: \ \ Input Message: AA
-> Saveing UserID
ﬁﬁﬂvqﬁﬁ:pmwagwm_ZAG Write EEPROM Sucess !!
An
Password: [ Server Online !!

Input Message: panya wifi 2.4G
Atlaguu: panya-wifi -> Saveing WiFi Name

\\\ ‘// Write EEPROM Sucess !!
panya wifi_ 2.4G

Server Online !!

Input Message: panya-wifi
-> Saveing WiFi Password
Write EEPROM Sucess !!
panya-wifi

\ffzve: Online !! 4//

192.168.4.1

— Config papameter —--—-——-—-—--———--—
*$ initialise EEPROM

:§ EEPROM OK!

:$# Get Configulation

—> DeviceID : 12345

=> UserID : AA

~> SSID : panya wifi_ 2.4G

—> Password : panya-wifi

WiFi connected

IP address:

152.168.1.43

=> Wifi Setup Done....
Hard rate Pulse Beat: 75 Blood Presure Monitor.
Maximun Pulse Peak: 8160.00 Start...
Systolic Threshold: 1632.00 Get presure...

Diastolic Threshold: 4080.00
Systolic: 1120.52
Diastolic: 1091.15

Done. ..
-> DeviceID : 12345

=> UserID : AA

f#:Connecting to: https://telemed-be-maua72ti2a-as.a.run.app/api/v1l/transection

#: httpRequestData : {"heart_rate":"0","sys rate":"1120.52","dia_rate":"1091.15", "user_id":"AA", "device_

$:Fail. error code 422

#:END

'
a0
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