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Ahstrset. Body temperanse and hesn e mannorng based on telemedioms 1= oan
clectromardical device served 4o delermine the comdibon of the hean nte per ety (BPM) and
the patent’s body sempertene in realzime remntely, The purpees of B gudy is o design the
hizant rete ond hody lemperatere monior kassd on lelemedicing ases the Inlerset of Thisgs
{1oT). The system alloos ymlimmited distaneg momatoring by wlilizing the intermet ax 0 mediom
tor sending the data. The bodly temgseramire 108 heart rate menitaring eystem mes DSTEE2,
Ardring, aad Fagpherry % lemperatime zensors s Fmper comsors 8= daln pocessing and
transmiscian microprocessors, LOD Chamcter deplays the results of hear ne rescings and
oy remgerEnine per manile, The resiliz af hean s meassements and oy s ranm: ane
semd b the dntohases vin microsenvice and digplaped oo o oweh pape m the fomm of nemerical
dlasa el responsive plot graphics on deskioges and maobile phoses, Hased on the mesamement
and| comapasison o sclandar] appamibus the averge eomor of BFM moogmemend s 0.72%, withe
muximuzn permissile welerarce of £ 5%, While inthe boly lemperature pameter e 2y omage
differeace 03" Cowith & ma e peamsiined Wslemnoe of & 170

1. Intrpductinn
Moenitonng devioss in the medical world can monitor o variety of veiad signs of patients, inclhiding the
electrical signals of iggjean and body wemperature. For heart parameters, it is usually displayed on
ECCH charts and beats per nanube calked beats per mingic (BPM L Adulis’ nenmal head mies ranee from
a0 - 100 bpe Afler exovese, the mnge s fron 200 & 220 bpm [1L2], For body tempemiune
rarameders are mspally displayed in omits of Celsus/Fahrenhesl, Sormal besdy fempersiere. nsunlly
ranges feoam 3750 Measuranem of kody wmperanre can be dabe o0 the tampanie membrane, rectal,
oral, ond axallany [34]. I'l.'[lmitlmg tor the parameters sbove 1= very impartant becouse ifF the
syvngioms aecur as above, action mme be takon 2o that the patients condition dees not deteriomne, The
puticns condition can worsen anytime and amywhere [5). For patsents wisy are votpationd al home
(home cared who doo rehahilitation of hean discose. of course, not afways secompanicd by a
nursespersonnl doctor [6], For that, we need o system that can infiorm the resalts of moniening BPM
reconds and cemperature 10 the dogtor so thar an evalaation of the patler’s development e be ¢anried
awil and ake acten it the patsent shows abnarmal beart mte or body temperatuee | 7-49).

Rizal et al. desigred of monitoring bedy tempemrure paramciers, PPG and ECG with the wigjess
mrnitoring method. These parametors are only focuscd on tbe kel anc notwork [ 140]. Prerleom et al,

Cowdenl Trimn Hins ook reay’ P wend oder e b of e U realre Comrmmms Alinbaoen S0k enee. Any Lietes desinilien
B i i v AL DEaEiken sEbnladicn e B il e i Lige o U wirh, jeurnal cikibam ool DOIL
Publied mdar Eceree by 100 Publisherg Lid |




EHTEE pidigY) CHF Pablishenp
[P Coml. Sevies: Maieriak Science and Engineering B30 (2020 (12018 doi: 10LIGES 75T RS MESWEL] 2R

designed a heart rate monitooing system for eldedy people and patents with bean diseuse with a
cellulr connecion {phoneSMS) and inbemet conpscton te cprvey infomsation o the docior, The
drawback of this research is that the display cutput is ealy linived 10 Android smartphones, which
have imitatons oa the display soreen resalution [11), Kakria o al. designed dbe muonstormg the heart
e an un Android smarphone and then sending mformation fn dectosz with an imernet connection

The weakness of this @ody is sill using smanphones as mbgrt at fre Limived i diaplay sereen
resolotipn [ 12]. Cuanawan et al. designed the monforing system of hend rate and body temperaiane
with Enterfaces an android smonphenes ad telemedicing conmiinicotion using the SMS5 pateway. The
weakness i this stody 15es in the imited daza ransnission distanee becouse i onrly uiilizes 8 Blustoath
cotinection. Wardhana 1 al, desspinnd 4 svstom of monhoriog hean rave and body rempenitune with
interfices on the web through an intermediany PC {Personal Campuster. In ihis sy, the wankness of
the data sent is not el iy inage data that i sl possible fo edif,

Based d@the resalts of the identification of the chronekigicnl problems abave, the ohjecne af this
sty Is!nciuigtt and development of rwlemedicine-based hearthear and body temperatee moniring
tonls by uslng the ineemet and welbpapes as a mediom (o seodimg and displiy iz deta to overcome e
shtesndngs of preveous stadies | 13, 14].

2. Mthpads

2 1L Erperimeniaf selige

This swdy was applicd 10 vormal buman subjects oged over |7 years, Dam setrieval is dooe in reoliime
with a mraswrement e of | mimte fin paranseters: of heart rate and body fomperten:. Sangpling
dhutn = taken six times for ench pammeter,

:’.J.ﬁl&ﬂﬂ# saned tey]

This stady ges the Melleor brand finger sensor on the paranseters of hear rake aod DSIRE20
tempertune se for body tempemture poramelors. The finger semsor 15 attached #o the patient’s
fioper, and the DSTSE20 sensor is atiached 10 atien's uxilla, The component used wses Arduing
Mursr a3 a Microcorreller foe the aoquisitlon of rae and body tenpesatang data, ihe Raspherny Fi
3H is connected via the seral port o the Anfoine medule while functioning for the imnsmilter 1o
display on the charmeler LOTY nnd wob poge interfice

2.1 Erperiment

In ths w, the ressurche compibed o medule conditivning the bearbeat signal Fom the fmger
SETISO] resubls of processing heart mie o and body empernbure are displayed on LCD on
apparatns display. Mormally i 1 mimie apparams will send data 1o the server and displaved in e
wibpage wberfaoe. [f e of the parametors b sboormal valve, the spparatus will send data o 1he
server putommatecally by enderval 1) sesonds, The researcher conducted seveml tesis, ncluding:

= Tisis for processing boart mic dat wing an sulo reference sysem aeainst the resals of Beat
cilculations per Minuhes

#  Test lost dato delivery with 0 method of caomponing the number of module shipment datn wih
the amsoumt of data disploved on the web disploy

& Drelivery fime testing with a method of caleuloting the proces: of sending dofe from 1he
audu.lt uriil the data s displayed

= Compurison of the measurement reselts of the module with o companison devics for hody
temperature parumeter uang the thermometer, olso for beart rade pammeter using o pulse
oimeter
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Figure 1. The dingram block :-[Eui;u and development of telemedicme bosed henrfbeat and by
tempemture monitnring toals.

The cirewit conaists of & firger scanner to seosing the patient finger. Filler cireuits and omplificrs
funetzen 10 filter umbq.l.l srgnals and anphify the soliage divider resalimg in the sensor clrcul,
Bandpass (her clroult witl & aut-ofT fraqueency below 048 HE and & cul-uT feguéney af 4. 149 Hz znd
a gnm of 1} tmes. The minimmum system consisis af twoe pans, namely the Arduinn mecrocontrsller
&5 8 device for processing data and the Raspbemy Pi @i as a devies tor sending data o the datahase
and amanging displays on 16 x 2-charcter LODs, In this stuchy, comparison of doia resulls wath
predeiennined comparison ieols, meosurement oo aralyvsis of delvery times. and coboulmion and
analysis of Ioat shippheg dana weee conducted.

As showm in Frgure |, the flew of readimg the temperatare valoe siars froem reading the digital data
penemted by the DSIEEX) sensor clored m o varioble ond sem to mispherry pi wvin serinl
comminecation, The Thvw of the bean rate reading stame with séading the ADC w8 & reult of
processing onnfogue sipnals on the finger sensor. The ADM signal = provessed and il celated 10 got a
hean rave per minue thn sent vin serigl communication o the raspberry pic The flow ol dat
trarsmbsstion stars fom mecding serlall data; then, the rsils ane displayed oo the LOTL When il
timer reaches | minute, the data i seat w0 the database vin the data uplomd servece, The Flow of data
appearance on he web page interface stans rom retnieving data from the dotabase with microscope
agees then digplaved on plotting kibels and graphica,
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3. Boesults wod discussion

A1 Meartheni salcalation uang auro ralererce resol

The datin processing. program listing on Arduino starts from reading the ADC threugh pin AQ and
corverting ADC data o veliage. In the above program, [sngs ose an awbo relenenee system Ul Oses
the highest percentage of signol voltnge 10 caloalzie bear mte

Table 1. Result of auto reference testing,

Thireshald setting Ajparaius Average  Error
1% Ihesign w1l 1%
Standurd ¥7.1
Tivts Dhesian 7.1 1%
Standard 9L.7
Xt [xzaign UAE 1%
Stanidard u1s
Jives, Desean 7103 L L
Standard a4.5
A1 LA Dezsizn 49,3 AT
Srarlard U4
Gl Desezn A20D L34
Sradard 9.7
T Dazsizn e aite
Stamdard 415
Kt Tesizn (1L (LN Y
Stendord Hod
b1 Ihesk2n LK L1 1
Standard 40,2

From the results of testing that has been dane with the retrieval of heast rate data commeed out on a fixed
subiect and the oo meference value set with a range of 1004 the lowest emor is obtoined o 1084, and
the highest emror is at W%, as shown in Table L

i ome - | &
am

{iet new apper voltage {
i st e il il

Percentage af Ais
Feferenos System

=
S ﬂ"&

Savely timer to resed sutn reference system |

S i =y =y =

e L2 |

Flgure 2. Ao referonde svstom.
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Analyszs of the reselts of testng oo references ihat are applied o buman hean rate caloulations, as
shovm in Figure 2, Can be atated that the oo referencs application warks mose effectively againg a
srpble input pulse. AL input pulse with o bew level of stabality, oute reference waorks effectively with
sefings hebow 300k

A2 Aratvrds and reswle faw data meatieremend

Tobde 1. Measurement lost dura.

N Ti Amouant of Amiunt of
e WS Transmitted Dats Recelved Dain
1 {LE1] 1 1
b3 20 20 M
i LI A L]
4 A4 an 461
5 =00 S B

Ihe result daia shown in bost data processng shows o errar of 0124, which shows the amount of data
sent B egieal to the amounit of dacs mecsived ot cach mensurciment poinc B, 20, 340, 4, and 50 aampk:
datp sent, Data testing is done by comparing e amount of data sent with the amount of data received
as shown in Table 2,

1.3, Awatvets and reslt spenom! of iransmassion diate

Retmieval of data when sending ot is done by takiog the time when the datn is sent vin rasphecty o
and metrieving dacn when the microservice program displays the data. The meulis between data ane
calculatad as the time difference. In the above duta retrieval carried out at intemet download =peeds of
36 M /5, the avernge shipping speed is 1 s per dats tmsmission

A Mt af e fearsare and fem pedvaire meas e

A oompanson of data remeval, as shown bn Table 3, 5 mede by comparing the modale will a
oomparison device {Polse Oximeter and Body Thermometer) corried out on five different subjects for
tempaeratare and bpony porameterz. in the BPM premeer, the highest ervor caleulmed i 1,31%, and 1hs
highest temporsiuee parameter aror s A4,

Tabbe A Measurement enor berween module and companizen louls,

Error Hearfrate  Ervor Temperatues

il (il (%]}
| Pl |0 | Ak
1 P2 1.23 |Bdis
3 3 {LThH A4S
4 P4 .31 |40
1 P .24 | 44

Adter comparing the resufts between the module and the measurmng insrument, the uverage emros in the
poaramneders of the BPM is 1. 14%, which i still within the todermnes range of the BPM valuc of 5%. For
tempemiune parameters, the difference s 0.3 ° O, which s 56l wathin ibe sifemnee mnge of ik
tempersture value, whichis+ 1 C
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The lpst data test resulls wath an error of 0%, which mdicates that the shipment mses the loT
Telemedicine technigoe is afe for seading medical dats becouse the dna sent is o ascordance with
the ariginal,

The results af testing ik delivery tmse show the average dd reery e per sample datnod’ 1 secoad,
smd it can be corcluded that the delivery of 10T Telemedicme con send 2 small sampbe of data at one
sampling per seeond. The deselopment of morloning samples with b amount of dats sampling of
myare than I | secend carmot be applied do kT technology that is sl developing ot this time, such us
msirivoriig EOG signals,

4 Conclusion

Thiz resedrcl shows that e lInlemet of 'I1:'|||u_:h [N 1t|.'|:h||.1|u_g:- ca be ullised m die health secioe,
eopecinlly in putients” vital sign mongoering that i done in a Eeakime menner [(Telemedicme). This
techmology allows the process of menitoring cane withoul being accompanied by medical personncl
durectly more effectvely, The design of thes ool 15 expected to be able to handle coses of shotnges of

medical persanncl in an area and maximees the mondoning process of autpatient comditions.
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