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ABSTRACY

The pulse rate measuring devics is an eleotronic device

Loohrerves Or monitors the

heartbent or pulse rate of the heart, and gives an ouipt in fa

visible signal. B consists of

put, a two stage gain amplifier, a oo parator and 8 misrecon

- The cutput is displaved or

observed through the Honid crvatal display (LD The pulse

mitor hes g Hght source for

ittaminating the skin tissue. The Infrared sensor and fransmitio

v used for signal detection and

wanspnission, Punctions vig the changes in the arterial blood flow

an & resnlt of wipansion and

coniraction of the heart during prmping of blood in the hody,

eRposure o the gmbiont Hyhe
The ouiper of e infraved device Is amplified. and then comparad with g reference voltage by

the comparator. The sutput from the comparator is then fod

e microcontroiler which in

tan feeds the Hould orvsial display unit gs the ouiput,

ut shows the nomber of

3

heartbeats measured novmally in beats per second {BPM)

k%3
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3.3

CHAPTER ONE

GEMERAL INTRODULCTION

IRTRODUCTION

s and orderhiness in the

The human system comprises of vital signs that indicate §

body when closely monitored. These are body temperature, b

PEESsUTE, respiraligy 1ale

st pulse rate all of which are dependent on one vrgan of the b HEHEART,

Fhe heart 15 the chroulstory system’s power supply; it beats continuously beranse the

body's tissue, especially the beain depends on 2 constant supply of oxvgen and nutrienis

delivered when blood flows through the beart, I an event » he heart stops pumping
biood fir more than a few minutes, death could ocour,

This project i designed o monitor one of these vital signs mentioned above; the heart/
puise rate. The heart/pulse rate monitor is 4 dovice thet allows & user 1o messure his oy her

heartheyt rete i a resl o,

Medical officials use an instroment called 5 stethoscope o de

% dternat body sounds of

which the sound produced by the heart Is one. The sounds of the heart are 95 2 result of

actions in the vabves of the beart, not by the contraciions of the hoart muscle #self In the

heart beal generation, wolike most muscles, which rely on nerve bopulse to canse them to
contract, heart muscles can contract of Bz own aocord. Ceriain heart nuscle cells have the

ability 1o contract spontanenusty and these cells gonprates gloc

the 7ost of the heart and causes ¥ o contract with 2 steady |

begine with & small group of specialized moscle cells Jocs the apper right comner of

¥ i ogenerates elocirics!

the right strivm. This strivan 15 koown a3 the sinoatrial node (5




signals more Tregoently than eolls ebsewhere in the heart, for thiv reason, the 84 pode is
also knowry a3 the heart’s pacemaber.

Impuises genersted by the 34 node spread rapidly dwonghout the atria, so thel gl the

musehe rells of the atrie conwract virtaally B unison. Pulses

sical nafure cannot be

eonducted through the partition between the aivia and the veniri

5, which is primarily
suade of fibrous conngotive tissoe mather than nusscle cells. The hmpulses from the SA node

are carried soross this conmective tssue partitionad by 8 small |

giricventricle node {AYY) Celle in the AV nnde comdust iny

siowy,

Py

mtroducing a delay of about 42 seconds befory an impulse

¢ weniricles, This

delay alicws thme for the blood in the atvia 1o omply Intn the verricles befre the veniricles
beging i contract, The impulse spreads vapidly wnong the ool thet mukes up the ventricles,
22 & £

Although this complicated circult has many steps, an clectriosl impulse spreads fom the

24 node throughout the beart beat in less than one sopond. The joumey of an elecirical
impulsz around the heart can be waved by a maching called the elsvyrocardiogram (EOG)

consisting of a recording device attached 0 the electrodes that are

vaced af vartous points

on g person’s shin. The recording device measures differert phases of the heart's ratin of

contrsetion register on the slecirovardiogram helping me piaks diagnoss heart

problems o wentily damnge from heart gitack

Yor gn adult, the sormal heart vate is shout 72 beats o mimse. Fowever when @ person is

I

o et rosting heort mate

exervising, the heart beats faster. In conclusion, young people ba

than adults do. Albough the 5A node generales the heart begt s and cortain chemios

in the blood slow down almost simuhaneousty, Small mammal

g v rapid heart rate

thas farge marnmals beoanse they have the highewt erergy

LY

ng beart vt of &




monse is from 500 to 600 beuis per minutes, while thar

g, $r314

NS
1.2 Definition of Project.

The heart boat rale monitor Is an electronic device that obaerve

s} the pulse mate of

the heart, giving an output in form of g visible stgnal. It o

s of an i, different

amplificrs performing ditterent functions snd active ciroolt o s and also an output

display.

L3 Almsfobjretives of the projoet

a} Todevelop o relatively cheap devics for the mgasuring of the hewt mates thet will sase the

problems of effective cardiac arrests, as number of people con g

TATE

LE
i

To mprove and promote the profeesions] ability to sive the right diagnosis that is based
E o’ s = fheg

on heart in cases where an emergency first aid is needed

o} o allow for and enconrage domestic and tndividaa! mondio vl ohmervation of pulse
rates

4r To inroduce to the public the importance of peripdic polse

rate momiioring during rest

times or during exercises aspecially athietas.

83




14 Methodolopy

The input signal i3 o non- electrical form of energy tsken fom sny of the palpated sites

erymerated below and converted into glectrical signal via the infrared sonsor transmitter amd an
infra-red sensor pholo transistor, The signal ;*t amplified and filtered fw vemoval of excess nolse
and sound from other sowrces. The smplified sianal b then fod iste the comparstor o be
compargd with 4 reference voliage. The output Fom the compargtor s fad imto 2 microconirolier

which i turn feeds the LOD (LICGUID CRYETAL DISPLAY) and then » visible outpir Is seen.

The outpyt is displaved in digital form.

Phe palpated sites from which the tuput signal originates ot which the input transduoers are

saved are as follows;

s The chest (aoris)

e The nook region {gortic artery’)

& i the srmplt

s Behind e knes

v Over the sbdomen {abdontine! erery)
s The side of the thumb {radial anery)

¢ The side of the elbow or ender the bloep muscle (radial artery)

But in this zose the site being tsken into consideration is the thumb,

1.5 Project Bynopsiy

{Chapter one givey an introduction, brie! definilion,

E X T S n it v %y ryvad ey RN
Cnwiuding the design methodelogy. Chapler two gives t




design and construction of the project, Chapter thive containe the compleis design, Hs

wmplementation, specification and construction, Chagter four cong

msiraction procedures,

- geneml workability, resull and discossion whils chaprer five gives the conclusion on the proect

gt recommendation,

(%33




CHAPTERTWO

LITERATURE BEVIEW

2.1 Bistoriva! Background

Seigniific snd Enginecring contribution fo the development and proection of heart rate

technigue date back in history. The discussion below gives an 1t into these recurded

histories. When blood is pumped from the heart 1o other parts of the body, thers §a expansion and

contraction of the heart, Pulses arg thevefore produced duaring contraction and noticed a1 differens

wrts {patpated sites) of the body. As far back gs Ze0OBO, hmbe an Bgyption physician,

£3
¢~\
"f
o

versd palses made by the heart during contraction, Aristorle, o Upsek philosopher (384-

B also gave a deseriptinn of ¢hick embrye 2200 vewrs later [121

In 1628A0, an English physiclan pamed Willism Harvey wared Blood chroulation

wpd the body and first realized what was responsible for blood o

gt through the hody

ishient, Due 1o these

esaeis, and thet this moving blood provides the body with regoired oo

Hiecoveries of pulses generaied through contraction, differem & A palse detection and

vezasuring devies came ko existence {31

seen i use especially

The stethoscoope was invented by Bene Laennee i 1B16AD and I

vy mesdionl personned. Carlo Matheucel, g Ralian phvsivist, 26 years luter proved that there s g

corresponding amoun of clecirical curvent for overy bowt boat. / wh pdvysicist, Cabrigd

5 phass tube with o

Appmann in 1872 invented a capillary electrometsy which cons

cohinn of mersury bengath seiphuric actd This was improved on in 1881 by British

Withinm Ha

s Fidveards of the | iniye

faad




the merury meniscus was seen 1o move varying elsctricsl potentisl observed o gh the

The 20% century wimessed exir sordinary advances in the diagnos

s of heart beat and orhe

changes. Many doctors had become lnterested in meamring the pe

vt ghnormal heart heat,

n 1920, 2 Duich physiologist William FEinthoven fvented the

aoardiography (P00

squipment used for meniioring heurt beat. The heart beat rate m

Hor in form of g hean

detective way discovered by Helen Brand in Chotober 19

v E9RE the method for

measuring heantbeat rafe and the circuir for the same purpose was

seved by charmibski etgld

1.

& monitoring devives especially those that relate io the hesp it

s vary from type 0

type. The wrist type or wrist worn/fited paises monttor was invented in 1983 by Walbeoffe

L33

.w"

¥ilson, The method and apparstus used for measuring heartbest yate was discovered by Batley

w Decomber 1983 Oher inventions are Pard WO measuring system Ir

» Hirano, heart raw

fetvotnr in Outober 1985 by Divek ot g1 {91, Ao in May 1986, methods and apparstus for FOG

44

sgrd thythm analysis was discnvered by Adams and in 1988 Sa

it tound an equipment for

measuring ECO signals, These discoveries made the polse rate s

s avatlebls o differeny

s ranging from the small wrist worn type. knee strap monitors wom just sbove the knes for

sercises, the chest strap monitors worn over the chest and the finger strap worn Hie a ring over

the thumb ete, All these different types of pulse e monitors hay

= mgdia of application

il operation principles 45

wnd




2.2 The measuring Device tinfra-red devicel,

The devier that senses and ransmits the pulse from the thamb s an infrared device which

consists of an infra-red transmittor that in the LET and an infrared seasor. With the mfrared 43

the nput transdacer, 2 lght source provides iHamination o uid mntioning of the devige,

- This senses the pulses generated during heart contraction when the deviee s paced under or at

the side of the thumb whers we have the radial artery, Ordinarily the sigual is noticeable with the

ked eve when g sowres of illumination is provided with the thumb over the light source.
K 2

eapecially in a dark environment as the blood fow » responds 0 the beart contraction, Thiz signal

s then transformed or converted into sloctrical o gl and send 1o the s

3 Amplifiestion of signal

Ihe generated signal is amplified by the use of the penersl pts

- operations) anphfier

his is the LMISR series

of op-amp. The diagram below give D models of amplifier

poplifier i one In

vhich 4 fraction of the smplifier outpal is feed back to the npel clreul, There are basically two

i, The positive fop Qﬁ,aﬂ

£ The negative feedback

v ARAPLIFIER o

5o
LY

Figure 2,23 An Auppifier withoay feedback

fad




ARAPUIFIER

4

£

By

Figure 220 An Amplifior with foedback

However, an operationsl amplifier 35 the gmplifier used o the scoompdishment of
plification of the pulse or signal used. 1t is 8 high galp amplifier S anplities signals baving
frequency ranging from OHz 1o 2 ltde bevond 1M B i an 30 peckage with label LMISE

| integrated on g silicon wafer. They are so named becguse of the msntd

i of their originel design:

performance  of mothematics]  operations  Hke  summation, sction,  muliphostion,

differentistion, vtegration elo. in analogue computers, but are now

¢ sign changing, scale

changing, pulse changing, voltage regolsting sto. Operational smplifi

can be apphed as
Inverting and non-nverting constant gaip amplifiers, comparators, oo, Poous 18 horeby on the

wrverting and non inverting amplifior with constant gain,




2.4 Pulse Detection,

The amplified signal which comes out of the outpt of the

op-srnp iy detected by the fashing of »

light emitting dicds which corresponds to the contraction of hearth

wul dims or goes off as

the heart sxpands during blood pumping. The comparator compares the signel thet Iy alieady

ampiified or voltage level from the amphifying op-amply, with the

Yaare equal, then Vishould ideally be zerp (0. Fuw
amount, Vo i lorge because of high voltage gain, Singe the o

operational amplifier (LM358) heing used 85 comparator, The am and compared signal is

- passed theough g microcontroter
2.5 Limitatinns,

The difficulties which lmit the porfirmance of this project is the o

signsl which consists of the problem of vrong dats display by the

J.w

DEBPLAYY These Inscowracies vould be coused by sensitivity 1o several factors which are

ostly external factors ke pulses from other sources ather than pulses emanating from the

wman body and also Bebt from the environment




CHAPTER THREE
DERIGN aND IMPLEMENTATION
3.1 Hardware snd Seftware Besign Considerations

Lertain specifications, paramelers, and methods of imyplermentation must be considered in “YSLem

design and constraction in order to give the expected resull, Tha §

entation of the design

vobves segmeniing the overal] system desigy indo submysiom ules/units, which are

individually designed and tosied before the integration of the vark

sbsystoms. The systery

design is divided into
Hardware Design
This consists of various units 35 shown in the hlock dhiagram belovw:

& Power Supply Uniz

v Rensor Linit

¥ Comparator Lak

e Nicro-coniroller Ui

¢ Display Unit




The design of the project can be represented by the block disgram In 8 e 3.1,

PR

H
2
i
4
H
4
z

Input Stage Arnplifying unit

unit

Microcontroiler
Linit

Poawer unit

Fig. 3.1 Block Diagram of the pulsg-rate Measurin

The Block disgram of the hearthest rote moniior in fig 31

ansformation and transmission right from the sput stags 1o the ety

L stage. The nop-elecirical

nab ba obtained by 2 sensor which in this case is the infra-red transmitier and receiver, The

el received i g wesk one . S¢ i s amnplified for adequste 5t




amplitude. This is taken 1o the comparator for voltage comparison then o the microprocessor

which is in tern wired 10 the LOD (LIDUID CRYSTAL DISPLAY Y through which the cutput i

visualized in ch 5 pey mnnte {Bpm
3.2 Peower Supply Unit

A micrecontrolier based sysiem design has 0 be activated with o ¢ egniated power sapply. &

transient on the power Hne coudd make the microconiroller n

witon, resulting i svstem

fatture. The system operates on a voliage Voo = 5V 4 10% and o a result of thisy the DOWEE

supply unit designed is 5V DO and s not affected by variation in du

T4

-y
PR

AL voliage serving as inpt

i the anstormer. The components wed in the power supply ool

TRANSFORMER

A Z2H12Y AC vassformer b5 wsed with output voltage of 12V AL

SUTIEY NG DEODER

This converts the AC current 10 DC and satisfies sharging corrent demands of the Hlier CRPACHOT.

The armangement of the diodes is called a bridge reeatifier. B

wation i dong by the PN

janction diodes. In onder w0 reduce ripple voltage to g very small ¥

the D0 voliaee needs o

p=

FHAER CAPACITOR

ter capaciiors wery chosen 1o be large encugh o reduce e fe voltage contained in g

Cwotified voltaee, o g refgtively filtered voliage whivh resemblses g

£
L%
£,

aooth 130 voltage g5 much
3 possibde. The power supply chroult for the different stases i the - signal wansmission of the

sopilor 15 ghven in fgure 3.2,

X




-3

2HF NT,;
2RV

H

T

Figore 3.2 Power Supply Uni

Capgoitors of low values ware used & the output of the regulstor in order 1o give the

Py

power suppdy low AC oulput lmpedanes. To determine the proper valug of capacitors used, the

supation given below is emploved:

A

4 a2
; HEN SRS TS s
. 97 . i EAR]
2’}{ Z’m o .4

Whare ¥, s the pealc rectified voliage in volis




BREGULATOR (780N

The regulaior veceives the input of a fabrly constamt DO woltage and supphies, as outpal, 8

ad over a wide rangs of

sornewhat lower value of DO voltage, which # maintains fixed or v

vodtage 1o ihe

load current or inpul variation. The 7805 regulutor maintaine o 3V DU supply

srva ior used

Mathematica! reasons for selecting the value of the «

Peak voliage from the sepply = 2 X Vo 1
Vyms = 12
Vg = 2 X 12 = 16970

iy e 159 of Vpeak.

w 2Ry

S8

Lad

Rouroo (1]




3.3 Toput Boage

The input stage of this heartbeat rate monitor consists of o Tunwescent Light Emining
Diode (LED) as the infra-red transmitter. The LED which s connected 5 8 5v sopply Huminaies

are
s

the finger for effective signal detection or sensstion by the infraasd

sensor which is 2 photo

k3

fransisior. This is aided vis the varistion of the Hebt imlensity of the LED Jus 1o expansion gnd

comiraction of the muscies.

L3

to the pontraction and

The verigtion i hunipance or Hpht intensity, which comsspn
refaxation of the nmscle especistly al the palpated sites (b, is sensed by the infra-red sensor

which s connected in series with o Gxed resistor as shown in fig 3.3

infra
red S04

. Phototranss

Fig 3.3 The Infra-red transmitior and




s by the voltage divider

Phe value of W1 is not constant 85 a4 result of varistion tn the value of B2 doe 1o the variation of

the Heht istensity. The value of B2 varies from o-10 MEL The

- %Y waries From Sv

324 Amphficstion Sage

o

Amphification of the signal fom the sensor for Increase in soplingde and Signs! strength

is done gt this stage. This is due © the fact thet the signal gotten fin

the sensor i weal

Armptifiers are ofien required to incresse the voliage and power levels of the signals by a certaip

fagtor,

3

A non-inverting sopiifler s used In this case, ¥ provides an seaphified ouiput thet i

phase with the inpol This is schieved vig the use of the LAMISE o
¥ :

st amplifler Inegrated
girouit, The LMESE comsists of two independent, high geins, i freguency operational

amplifters which are desigoed specilically o operaie from 2 sing! vor supply over o rangs of

widtage. The LMISE I package s shown i Hgure 3.4a




ety

FXC

7 Pen

[

PN R R A

®
Lo
{

3
¥

fet 1ol
LA TS

Fi

=
284

B4n LMB3E pin out dlagram

¥

The amplifior used 1o this project is ooe with feedback 1o help mad

iy gain, For gn amplifier

.

withong feedback, the wollage pain is given by the rofio of the cuipst volisgs V., 0 the inpu

o e
{% oy U mmmae S, 7
INPUT VOLTALE ¥y

For positive feedback

Y, = AV, b ARV,

&

[y

v v )
Vo | Vg A s 3.4

e = ZE A Y]
Vg ¥y {34540

et
o0




From {3.9}1. it shows that i § is negative A reduces. sinoe {1~ 4 » 1 and if B is positive, A

increases because{d ~ 44} < 1.

Feedback in an amplifier always helps to conrol is oulput, increase its guln, decrense Hs oulput

impedance and stubibize it gain

o
A, S o
: 4

LA ODKD

tad

¥

o

oy
A }?: A

FA

v

e R

:
W,,,.......,..“..@
1
H

Fig 3.4 op-anip in 8 inveried inpul mode.

From fig 345, the copacitor Is 2 coupling vepacitor, whose Bamcting I o block all the DO signals

and aliows AC signals only to pass. This signal is amplified by a4

amphificelion

W By = Ry By o= By then A (Daln of the amplifier) is ghven by the

.
I 333
13




g, M0
A Lk e 101

A= 10

Vi Dopondds on the intensily of Hyht or the level of luminance.

o

thy intensity is high, the
vatue of Vi, is bigh, and it is low when gt low indensity of bghs Ok :in ome of the values of

the resistances used in By, and By awtomatically alters the amplifi

s

on factor A, therehy

affecting the output voltage From the amplifier V..
3.5 Comparator Slage

A voltags compargtor 1 & component device used to compare the ms

sude of twe signals and
develop g fogic cutput, Dhue 1o the variation of the Ught infensity from the nput stage, thery is the

nzed for signal and voltage comparisan. The oulputs of the ampd

v with the preset mfirence

voltage level are therelore compared by the comparator. I the two voltage levels are equal the

ppdput voltage of the comparstor reads rero ideally, bt i they 4% i value, 2 targe value is

seen from the comparaior sutput dus 0 the bigh gain of the amplifiern.

-

The input voltage to the comparator, Vi, is the voliage from the ampiifier while the reference

voliage of the comparstor is proset using the veriable resistor. The om

parasey clronit is shown in

figuye 3.5

B2
2




15RO

Fig 3.5 Comparstor Clreult

Ax seen froow the diagram in Hg 3.6, the capacitor s gsed 25 3

upling capacior, whose

fanction 1S o block all AL signals and allows paly DU sipnsls o pess,

A o >

Afier the comparison, i
there is an appreciable difference in the two voltages, the pules detecior whish s the LED gives g

wries with the LED used

flgshing indication, bnplving thet o pulse bas been seen. The rexistor

for signul detention plavs the role of Hmiting the current fowing |

3.4 The Microcostrolisr Unit

in this siage the signal ponen from the comparator is sent to the mivrocontroller for further

anshysis and progranuuing. It programs the pules and converts 3 fo o dighal signel which is in

turn shovwn o the LOD




»

4 microcontrolier is a general purpose comper, but one which s moand to forch dals, perform

mited calentations on the data and control Bs environmen based o those rions, Cmbogrd

2l computers have several things in common namely,

freeey

. A central provessing voit (CPL) that execotes programs

>

Soyne vandom acvess memory (RANM whers i can store data that 15 v arighis,

can be siored

1, Some resd vnby memory (REM) where programs 1 be ¢

i

Yot ansd omiput (V09 devices that enables comminse

R

sutside world Le, connestion devices such as monse kvl

1 o compuier metehes majorky of these charmsteristivs then 1 iy clussitie 4 a3 & mioroceniroiier,

wierooontrotlers may by

6 Enhedded incde some other device {ofien a comumer product) 5o that they can

3 microcontroller i

control the fosturss or actions of the prodoct. Anoth
therefors an embedded controller.

e Tiodicaied to one sk and run ooz specific program. The program stored in the

ROt and generslly does not change.

o

v A low prics devics, o battery operated MmICIMCONID

§

ny and controks the device by

& micrneontroller may teke inpul from the device i iy oo

sending signebs to differont componons in the devics. soomrirolier comes in difforant
pypes bt PICTOFES was the moded ysed for the programya dovige. Below is o disgram

e
e e




- shewing the Ivternal architecture of & microconiroller. The microvonirolier has an osciliating

- frequency of Mz

Voo

Pin 40 R,

Te Comparalor g ;Zé é% - D

RB;
?BC?@F%%Z

Q%gi Qgﬁz
ngwii
,,, i »Mﬂ O

Figure 3.4 the PICIOFRS microvontrailor

The reset button is also commcted o pin RB1 of the microconiroller and the npen from the

comparsior is connected 1o BB

33




5.7 The Display Unlt

After the programuning end anslysis of the microconralior, the ouigast which is the pulse rate is

displaved on the LOD. The most conmonty used Character based LU gre based on Hitachi's

HMATED controller or others which are compuitble with FI4380, Th

st conunoenly used

1455 found in the market today are | Line, 2 Line or 4 Line 10D whi

have onty | oontrolier

and support et most 80 characters, wheregs LUDs supporting more than 20 charatiers make use

of 2 HEM4TEG controlier,

Bomt O with 1 controller hove 14 Pins and 100 with 2 controd

have 16 Pins (two pins

are extra in both for back-light LED connections), Pin description s shooan in the table below,

Figurs 3.7 Character LOTY type HIDMATRD Ph

IPin Mo,  MNuame - Deseription

Pinng. b YRR Porwg




3

Pin no. VEO Power supply (+53%)

L)

Pin no. YEE  Contrast adjust

v
e

= Instruction input
Papo. 4 RE

it

= hata mnput

= W rite o LAY madule

A
o~
S

Pin no. B

foes

= RBead from LD module

Pinne & EN Erable sipnal

Fmao 7 D8 emta bas Hoe G (LSH)
Ponno. & 3 Thaata bas bine §

Pimne. S B2 Thata bus Hine 2

g
oot
had

Pl no, 19 Toatn brus Hine 3
Binno, 11 D4 Train bas line 4
Figno, 12 D8 Drais bus §ine 5

Finno. 13 136 Train bus Hne 4

Fmoae. 14 07 Prata bus line 7 (M

Table 1 Charecrer LU pins with | Or

Pig Mo, Name Desgyription
Pi e 1 37 Drate bus oo 7 (M58

Pinne 7 B4 Prata bus lins &

25




Pinno. 3 145 Drata bus ling §

T iats bus Hns 4

N

.
Fin o,

313 Fiats bus lne |

(]

Pin no,

Lok

Finnn. & 182 Prata bus lne 2

~f

j15 Prags b ling |

-

P
Piope & 1My Dhas bas Hoe 8 (LS

Pinne. ©  EME Enable signal forrow Qand {1

£ = Write 1o LOD module
Pin o, 10 B/YW
1o Read from LU maodule

O = Insirgction npo
Pinno 11 HS
1= Dhagg inpol

Pinne, 12 VEE  Contrast adiost

B,

Pinno. 13 VEE  Power supply (NI

Pinno 14 VOO Powsr supply (48

o
L3

Pinno 15 EMN2Z  Enable signal for row 2 oand 342

Pinnn, 16 ML Not Connecied

Table 20 Character LUD plas with 2 Cont

¢ sends the pulse rate 1o the LOD and

2o




BAM (DDRAM. 1 display date represerted in &bt charseter ondes, Tty exiended vapacity is 40

3.8 The bnplementation.

apted together give the

The medules explained from the ioput to the oulput

iplemeniation of the pulsy rate measuring dovivs. This ix shown in the overall chrouit diagram.
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{HAPTER ¥R
COMNSTRUCTION AMD TESTING
4.1 Coostreetion.

The realization of the pulse rale measuring device which ju

with the implomentation of the circult on the bread board, This vl

ait the eomponents that make op the ciroult together on the bread boornd 1o s how I opgrates as

2 sysiem,

Atter the reslization of the system ot the tread bourd o the sevond stage which is

soldering s carried oot This involves the permanent placermenl of the componenis on & Yoo

board, Bud in this case o printed cirenit bogrd was use for exirs

cuntion. A printed ool

hoard 15 @ hoard thay s mapped with the clronit diagram of the device 1o be constructed. It s
better than the normael Yere board in the sense that there 8 no looping involved and all the

components have thelr specified place already mapped owt. The componsnts are soldored o the

PO (Printed Cireult Bogrd) carelilly asing 2 solderiog bron and lead,

The final siage of the realization is the casing which houses o ¢

ses the whole iplemened

girouit. The casing was done in such 2 way thet B oen bo osslly opened in cese of any

matfunctioning. Below is the fayout of the printed clroult board,
4
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£.2 Teeting,

The stage-by-stage assembling of the components involves &2

et overy stage, in order to

gogess the contingity of these components, In fact, the different snlules right from the sensing

2

sage, the amplifving stage, the comperastor stage, microcontroiier ¢

ad dHisplay unl, wery all

tested 0 ensure thet they give the right outp which s required &

i inte the next stage,
4.3 Besull,

The result or the cutcome of the profesd i a visusl 4

of the pulse rate which is
diaplaved on the LU, after the varlous stages of signal transfirmsiion and sipnad tansmission

and the LED Hashes which signifies pulsation in sccordonce wil

2 puise rate,
A pecording of the resulis gotien alter testing the pulse rmte measuring deviee four thnes on an

individusg! is shown in the wble below,

ATTEMPTS

SURED PER

i3

i
i

v
o
Lad

fe
o

Teble 3. A table showing the results of the test done on an individus! with the pulse rate moniior

4.4 Problems Eacouniered

Several chaflenpes were encountered in the proosas of acteslizstion of the project {pulse-rale

messuring device) Nome of these challenges are evumersted b




¢ Nome of the clroult component were not readily avails

. eapeciatly the wicrecontrotior

PHII6FR4,

¢ An LDR was oviginally sopposed to be wsed nstead o

32 L

- irnfraered devics byt 8 owas

found out that s signal detection was really low henee the use of an Infrared dovice

s The mfra-red takes tme before B beging to respond 0 van

won of the pulses and signal

fewved, but when ¥t boging 1o sense, it senses angd fransy

vt and o it was a9 the npw
£

devige,

4.5 Precautions

2 The LED nesded for Blumingtion of the thumb was sisured 1o be pot close lo the infa-

red sensor for effective working, since the resistance of the pholo transistor Gnfia-red

e

sensor) hecomes low when Hght in form of the photims s delivered 1o 3 by 2 sy
{Hunreseent LD,

#  The values of the resistors and other componenis werg

v umed 1o avidd change of

parameiers ke the amplification factor A, of'the emplif
®  Right and tight connectivns were ensured during the brensd boarding phase for good How
of parameters and effective monitoring.

#  Dhring soldering, 1§ was ensured that thare is no short-g

either by drops of lead or

v other unknown wrong conneciion

« The configurgtions and operating principles of conp

L35 op-amp 10 was known before the commencensnt
¢ An Y0 socket should be used during the soldering of

unnecessary destructions of componenis,




4.5 Casing

M

The casing of the pulse-rate measuring deviee was done St it conld accomumodate the

>

whole of the POB which contains all the components. B was

of plasiic, giving space for i

2 abustment or repain,

apaye wud o inthe allowance for easy removal in case




CHAPITER PIVE
CORNCLUSION AMD BECOMMENDATION
4.3 Conelusion

The fact that thers are 50 many wayvs 1o solving a partisy

- problem such s monioring

of the pulse should not be oversmphasized. The system provedures oll depend on the everg

comtversions prooegss, with respect 1o the desired form of patps,

The pulse-rate measuring device hers, which was realized trough energy corversiog ond
transreission processes explained in previus chaplers, alms & sn achigvimen of better

amplifications of signal emmnating from the body, due 0 o

: fungtion, With the required
amplification and voltage comparison, the non-glectrical signal which was comveried 1o electrieal
signst by the npw device, received more srength and amplitele, making B zecepiable by the

mitcrneontrolier and the LU

Palse-rate mensuring device is used fr diagnosis in he 5, whers there is a2 need for

natients 1o visualize the ouiput Bpo, gives no room for seorsd s, sines the display is visible,
2 L, B ;

wnlike the normal stethoseope where only the dootors knows the oulg

The Infa-rod device used as the nput sensor, provided 4

: in gdequate Humingtion
feom the light source, responded certginly within o Hitle thwe, giving 2 suttubly respoRsSt A%

output whsich is required for other subsequent stages.

Al the proczsses were seen 1 funstion in acoordance with the system < design and desiy

specifivations. Though severs] sventualitios grose, such ¢ o due to aysiem imperfeotion,

3 %

detection of other Sgnals eto, it is ¢ realizable and achievable pr
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