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 Checking the pregnant woman's womb during pregnancy is very 

important and should be done regularly. In the examination, the 

calculation of the number of heartbeats in a certain time interval is 

called beats per minute. The matrix of a person's heart condition is 

Beats Per Minute (BPM). This research is related to making a 

prototype of a pregnant woman's heart rate device using a fingerprint 

sensor. The tool can be used for health experts, namely midwives. The 

test results of abnormal heart rate of pregnant women are 1 person. 

This tool is very easy to use because it is portable (easy to carry 

everywhere) and its use by attaching the fingerprints of pregnant 

women to the max30100 sensor for 10-15 seconds using the index 

finger, the sensor will process the data read by the NodeMCU 

receiving data and the data transmission process is displayed on the IP 

Addres in the form of BPM. NodeMCU must be connected via wifi / 

hotspot with one Ip address and must have an account to be able to 

access on the internet platform, namely google chrome or mozila 

firefox so that it can be accessed via smartphone or personal computer. 
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1. INTRODUCTION 

Pregnancy is a series of events that begins with conception and will develop until it becomes an aterm 

fetus and ends with the process of childbirth [1]. Health for a pregnant woman is very important. This is so that 

pregnant women can give special attention and care to their pregnancy [2]. Pregnancy has been known to cause 

hemodynamic stress on the heart and this can result in maternal and fetal complications [3]. Pregnant women 

are very vulnerable to various health problems that can endanger their lives and their children. One of them is 

pressure on the heart and circulation system [4]. The results showed that there were 59 cases (66%) of pregnant 

women with heart disease accompanied by heart failure [5]. In the health examination of pregnant women, the 

doctor checks the heartbeat of the pregnant mother or fetus which is a parameter for checking the health of the 

fetus [6]. Fetal well-being monitoring (FWM) is very important as fetal surveillance during antenatal care and 

during labor [7]. The heart is one of the vital organs in the human body [8]. The role of the heart is very 

important to pump blood throughout the body [9]. The fetal heart rate (DJJ) is considered a factor to me lasure l 

the l we lll-be ling of thel feltus in ute lro [10]. In thel e lxamination, thel numbelr of helartbe lats that occur in a ce lrtain 

timel inte lrval is counte ld, calle ld be lats pe lr minute l [11]. Fe ltal He lart Rate l is a standard of feltal he lart he lalth from 

a mutually agrele ld unit in delte lrmining whelthe lr thel fe ltus be ling e lxamineld is normal or not [12].  

The l de lvellopme lnt of elle lctrical e lnginele lring is progrelssing rapidly and elxte lnds to the l fie lld of me ldical 

e lle lctronics. Monitoring tools for calculating pulsel rate l are l available l, both convelntional and digital [13]. 

Diagnostic tools arel useld to re ltrie lve l information from patie lnt relcords. Meldical relcords and prelse lnt the l data 

through display meldia [14].  Pulse l oximeltry is usually pelrforme ld in a rapid relsponse l and rapid imple lme lntation 

intelnsive l care l unit or room [15]. 
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A de lvice l calle ld a probe l consists of a light source l, a light de lte lctor and a microprocelssor that can 

calculate l the l diffelre lncel be ltwe le ln oxygeln-rich helmoglobin and oxygeln-de lficie lnt helmoglobin [16]. Infrareld light 

is absorbe ld morel by helmoglobin that contains morel oxygeln than reld light absorbeld by he lmoglobin that has 

le lss oxyge ln [16]. Thel probel's microproce lssor calculate ls variations in oxygeln le lvells and convelrts the l data into 

digital valuels [17]. Beltwe le ln the l two lungs in the l celnte lr of the l chelst, the l helart is a hollow muscle l with four 

rooms. Thel innelr part of thel he lart, which is to the l le lft of thel midline l of thel che lst, is cove lre ld and protelcte ld by 

the l me ldiastinum. Thel he lart is about thel size l of the l owne lr's palm, shape ld like l a blunt cone l, with the l uppelr e lnd 

sticking out towards thel right shouldelr and thel lowe lr elnd conne lcting to thel le lft hip [18]. Whe ln blood is pusheld 

out of thel helart, the l wave l fellt in the l arte lriels is calle ld a pulse l [19]. This pulse l, a prelssure l wave l direlcte ld from 

the l aortic arte lry and travelling faste lr, can be l fe llt in the l radial arte lry and dorsalis pe ldis arte lry [20]. Occupation, 

die lt, e lmotions, life lstyle l and age l all have l an impact on the l spe le ld at which the l he lart be lats in good helalth [21]. 

This re lse larch is a de lve llopmelnt of relse larch conducteld by Y Wahyuni [12] howelve lr, in thel re lse larch delve llope ld, 

this tool can display numelric and graphical variable ls along with a database l or data backup on a welb.  

 

2. RESEARCH METHOD 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure l 1. Hardwarel Programming Re lse larch Me lthod 

 

The l me lthod useld in this re lse larch is hardware l programming shown in stage ls: re lse larch proje lct planning 

in the l form of prelparing thel numbelr of tools and supporting nele lds ne le lde ld, budgelt proje lctions and funds as 

we lll as the l imple lme lntation or application of thel inte lndeld application; Re lse larch in thel form of prelparation of 

initial re lse larch of thel application to bel madel, starting from the l se lle lction and te lsting of componelnts (tools and 

mate lrials); Componelnt te lsting (Part.Te lsting), among othelrs, by pelrforming componelnt work functions base ld 

on thel ne le lds of thel application to bel de lsigne ld; Me lchanical Syste lm De lsign (Me lchanical. De lsign, namelly by 

de ltelrmining thel shapel and size l of thel tool, relsistance l and fle lxibility to thel size l of both fingelrs, place lme lnt of 

e lle lctronic modulels and te lsting of thel de lsigne ld me lchanical syste lm; Mode ll De lsign in the l form of making a 

prototypel de lsign of a helart rate l me lasuring delvice l for pre lgnant womeln base ld on IoT microcontrollelr 

Node lMCU, the l e lntirel circuit to bel madel as minimal as possible l so that thel tool can work optimally; ELlelctrical 

Syste lm De lsign (ELlelctrical De lsign) is madel to delmonstrate l how thel componelnts are l conne lcte ld to thel circuit; 

De lsign Software l (Delsign Software l) is madel in thel form of a flowchart; Functional Telst is re llate ld to the l 

e lle lctrical syste lm and software l de lsigne ld to bel inte lgrate ld during functional te lsting; Inte lgration or Asse lmbly in 

the l form of softwarel on thel controllelr and e lle lctrical module l both havel be le ln intelgrate ld in the l me lchanical 

structure l that has be le ln madel; Ove lrall Functional Te lsting is carrie ld out by te lsting carrield out from thel e lntire l 

re lselarch syste lm; Syste lm Optimization is the l stage l of thel e lntire l tool that has bele ln asse lmble ld according to thel 

provisions and will maximizel pe lrformancel in this stage l. 
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3. RESULTS AND ANALYSIS 

The l relsult of making thel tool portable l is elasy to carry elve lrywhe lrel and this tool has a fairly simple l 

appelarance l. 

 

 

Figure l 2. Picturel of Pre lgnant Wome ln's He lart Rate l De lvice l 

 

BPM Tool spe lcification is that blood oxygeln saturation is close lly re llate ld to lung he lalth. Blood oxygeln 

saturation (SpO2) re lfelrs to the l concelntration of oxygeln in human blood, which is a kely inde lx for melasuring 

human helalth. Thel spe lcifications of thel SpO2 tool arel 5cm long, 7.5cm widel, 3.5cm thick, thel re lquireld supply 

voltagel: 220 VAC, NodelMCU ELSP8266, Oxymelte lr se lnsor use ld is Max30100 typel and LELD Indicator. 

To gelt the l appropriate l relsults, pelrformancel te lsting of thel syste lm as a wholel is carrie ld out for elach 

syste lm that is not suitable l, it must be l che lcke ld again if thel syste lm is still not in accordance l with the l obje lctive ls. 

He lre l are l some l te lsts that have l be le ln donel: 

 

3.1. Component Testing 

Table l 1. Componelnt Te lsting 

 

From structural te lsting for te lsting componelnts to be l propelrly connelcte ld, the l Node lMCU A0 

compone lnt is connelcte ld to the l Max30100 se lnsor, the l NodelMCU VCC is conne lcte ld to the l VCC pin, and the l 

Node lMCU GND pin is conne lcte ld to thel Max30100 se lnsor. 

 

 

Figure l 3. NodelMCU E LSP8266 Program Telsting 

Component Connect With Description 

NodelMCU ELSP8266 Selnsor 30100 Pin A0, VCC, GND Connelct 

Selnsor Max30100 NodelMCU Pin (+), Pin (-) Connelct 
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For NodelMCU E LSP8266 te lsting, it is carrield out by providing a program by uploading the l command 

program, aftelr which thel re lsults of thel command elxe lcution can bel se le ln through thel Arduino selrial numbelr 

shown in Figurel 3. 

 

 

Figure l 4. Telsting He lart Rate l Monitoring Using IP Addrelss 

 

How to use l thel IP Addre lss is by ope lning thel IP Addre lss page l found on thel Mcu ELsp 8266 Nodel the ln 

for teln selconds placel a fingelr on the l selnsor using thel indelx finge lr making surel thel tip of the l fingelr is not damp 

or elxpose ld to watelr so that thel se lnsor relading can be l accurate l and wait for teln se lconds theln thel graph display 

will display the l re lsults of thel he lart ratel BPM re lading. 

Tabe ll 2. Pelngujian Pe lngujian Pe lngukuran BPM 

 

3.2. Validation Testing 

 At this stage l, te lsting the l Max30100 se lnsor against finge lrprints or fingelr prints, telsting the l transfe lr of 

Node lMCU ELSP8266 data value ls to the l IP Addre lss, and te lsting the l transfe lr valuel of the l data re ltrie lval procelss 

from thel IP Addrelss. The l following is the l Max30100 selnsor te lst. 

 

Table 2. BPM measurement in pregnant women 

 

 In tablel 2 abovel, it is elxplaine ld that thel data collelction of prelgnant wome ln patie lnts range ls in agel 

from 25-40 yelars, it is cle lar that the l abovel only displays thel re lsults of thel patie lnt's he lart rate l be lcause l helre l thel 

author takels the l conclusion of the l helart rate l re llationship to summarizel the l e lxisting re lsults be lcause l if the l 

patie lnt's he lart rate l condition is normal theln wel can se le l that the lre l arel abnormal prelgnant wome ln. 

 

4. CONCLUSION 

This tool can be l intelndeld for helalth elxpe lrts, e lspe lcially in obste ltric se lrvice ls, this tool has bele ln 

succe lssfully te lste ld to de lte lrmine l the l helart rate l of prelgnant womeln in BPM which is displaye ld through 

monitoring on thel IP Addrelss whe lre l the l se lnsor delte lcts by attaching a fingelrprint as data input conne lcte ld to thel 

intelrne lt, thel indelx fingelr is attache ld with a timel of 10-15 se lconds. Furthelrmorel, the l relsults of telsting this tool 

obtaineld an abnormal helart rate l of prelgnant womeln thelre l is 1 pelrson. this tool is velry elasy to usel be lcause l it 

doels not re lquirel too many delvice ls and this tool is elasy to store l or carry elve lrywhelre l. For how Node lMCU works, 

it must bel connelcte ld to wifi or hotspot with onel Ip addrelss and must havel an account and the l intelrne lt platform 

use ld is googlel chromel or mozila fire lfox. 
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