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ABSTRACT 

observed through the Equid crystal dispby (LCD},The pulse .fioH.t: 1nDn!1:0r has aUght %Jtlrce f;Jr 

inuminating the skin tissue, The infm-red sen~~or and tnmsmiher used tbr signal detection and 

contraction of the heart during pwnping ofbl1,Jod in tht~ body, on ~'xp;)sum to the ambient light 

The outpm of the hrfra-wd device is aInpEfied" and then wrnpil.n::d ,;vith a refef~..;ncevoltage by 

the ;;:.omparator, 'The output fforo the comparator is then fCd int:-:; thi;microcont.mikr ~Nhlch in 

tum feeds the liquid crystal display unit as the output Trw outpnt sliow~, the numher of 

heartbeat:> measured non-naBy in beats pcr second (BPM). 
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CHAPTER ONE 

GJ~N:FRAL INTRODUCTION 

1."1 lNTRODUCT10N 

Tht: human system comprises of vital signs thatindk:atc f;tr:t:~:~:i and orderHness in the 

body when tJosely monitored. These are body tenrperature, bl:}{id pressun.;, respiratory rate 

and pulse rate <in ofwhkh are dependent em one organ of the body 'THE HEART. 

bodi s tissue, espeda!1y the bruin depends on ~~ constant SlYpP;) (Jf o.xygen and nutrients 

delivered when blood flows through the heart in an event wtwre the heart stops pumping 

blood thr mom than a fbw minutes, death could O(;'{:UL 

\vhkh fhe sound produced by the heart Is one, The sfHlnd::: (:f dK heart are as it result of 

actinns in the valves of tht~ he}'xrt., not by the contracOons offhe h.eart muscle itselL in the 

heart beat generation, uuHh: most musclet" which rely on nttv{~ hnpu lse to came tbem to 

the rest of the he~m and causes it to contmct with ;;'l steady trd regular beat. TI1s:. heart 



signub mc~re frequently than cdls elsewhere in the heart, i-br this reason, the SA node 15 

Impulses generated by the SA node spread rapidly fhmugh<mt tbt~ atria .. so that an the 

intrndus;;ing a delay of about 02 ~w(;onds before an impulse ff~Khes the ventfides, This 

begins tn contwct Tht: 1mpulse spreads rapidly among the cd; thm. rnakes up the ventrkles. 

Sli node throughout the heart b(~at in less than one sewnd .. Tko journey of an electrical 

impulse around the heart can bt: t:rnCf..>d by a machine called tlw d~:::ctrocard!ngmm (EeG) 

consIsting of <1 n~cording device attached to the electro&cs tbat "iH~ pb!~ed at v<'lrious points 

problems or identify d'lmag<:-. froln heart attack. 

For an adult, the norma! hewt rat~~ is ahout 72 beats a mlnuk, Hov"c·\;er 'Nhen a person is 

2 



rnOllse IS from .500 to 600be~ts per mimm::s, while that fifm1 elephant is 30 beats per 

the hem:., giving an output in tonn of a visible signaL It (::oH,;;,im;-;; of an input. different 

b) To imprnve and prornote the prot"i:ssiond ahility to give the right diagnosis thm is based 

d} To intf{}duce to the public the in1portan;,;:e of periodic pub~ rat<:; :mnnitnri.ng during re:4. 



TheillpHt signal is u non~ electrical k)rnl of energy taken th:r:n H.ny of the palpated sites 

enumemted bdmv and. convcrted into eledrka! signal via tht: 111Jr<:§~n::d s<msor tnmsmltter and an 

infi'a~tcd sensor photo transistor. Thc signa! is ampHfied mld fiItemd fnf rernuvnJ of exCi.~SS noise 

and sonnd hom oth(:r srmrces, 'The amphtk:.d signa! is then ftA int:) b;z o)mpamtor to be 

compared with a reference voltage, Tht~ output from the comp~mh>r IS L:J into a luicrocontfolkr 

w'hk:h in wm feeds the LCD (LIQUID CRYSTAL, DISPLAY) and dWna visibie output is seen, 

The output is disptayed in digitd !Onn, 

The palpated sites ITOH1 vihich the input slgrml originates at whkh the input transducers nrc 

plal~ed are as toHows; 

~ The chcst (aorta) 

$: Tht: ne;;;k mghn (aOltic artery) 

*,111 the armpit 

~ Behind the knee 

*' Over the abdomen {abdomina! arwry) 

>1> The side nfHw thumb (radial artery) 

-1} The side of the dboVf or under the biccp rnusde (radial <u'kry) 

But in this <.::ase tbi.~ site being taken into conskleration is the thu.mb~ 



and recommendation, 
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............................................. :.:.:.:.:.:.:.:.:.: ... : .. : ..... . 

CHAPTER. TWO 

L[TERA TURE REVIE\V 

Scientific and Engineering contribtlti.on to t.he devdopment (Htd prolectk.m of htart f'Jtc 

In j 62EAD, ~in English physlchm named W.iHiam Harve.y d:l:~(:nven.~d hlood c.ir<:,:ulatkm 

nf pulses gen<:;.rat~.;xl through contrm::tioH, dit1r:rem kir,cb uf pulse detection and 



the mercury meniSCUs was seen to lliOve varying eledrltal J.X)t;;;.nHd obS'sved through the 

In J920, 8 Dut>:h physlologistWWiarn Elntboven invented tn<: Ehx:imcardlograpby (FCG) 

eqdpment ukied for monitoring heart beaL The heart beat rate rnonitor in hxm of it hean 

dei}.:;ctlve was discovered by Hden Brand in Ch:;tobi.~r ! 976, In Fehnm:y 19E1 the method JOr 

Pubes monitoring devices especiuHy those that relate to the hf::;ri. pulses vary from type to 

in D(:cember 1983JJther inventions an; Pedvo measuring system inL9t4 by Hirano, heart raw 

7 



The devke that senses and transmits the pulse from the thumb is anlnfnHed device which 

the input transdw.:er, aUght SGl.lW: provides Wumination to <'lid right fu{:cthming of the device. 

Thls senses the pulses generated during heart contmctinn when th~; df:vke is pbci.~d nnder or at 

the skk of the thumb where 'sVe have the radia! artery. Ordinarily the :dgrud Is notkt.~ablewith the 

naked eye 'Nhen a sonrce of iUuminatkm is provided with the thmnb over the Ught source, 

The generated signa! is amphfled by the Hse of the general Pt.H"pi\~;;:::; operational amptiner. 

This is th~ LM358 series fif op-amp.The diagram bdow give::; the gener:d models of amplWer 

a fr.actkm of the arnphfkr output is feed back to the input drcuit·flwre are bm,ka!1y tv~:o 

of teed back; 

1. Ilw positive t<x:~dhack 

2. The negat~ve feedback 

/\. r-~·~~··W~~ 

.----·~~·····---l ....... ---...... . 
, 
: ( 

i A~,,1PUHER [ p l!~J : : ::0/0 

-··-··---·-····L._ ..... ~J~········~-~········ 



" '.t,t:. 
....-._ •• m __ ' ~'~"'l 

, 
j 

Figtl.rc L2b An AmpH-Gcr vdth kedbck 

'ampWlcation ofth~ pulse or signa! use{L h is a high gain ampi1fier th;~t i,rnpU-GeS signals bwil1g 

," , f' {nl r' I... ' 'l<~ ~. '1'" l, '1' '1...1 L"1~~Q • t.requcncy rangmg :rom ,nZ to iiilttK: ,-}~~ynna. i lY!Z, Jt IS an .1(. paCl<.HU; \Vnfi lao',:;, ;y ,,,)0 

dlHirentiatkm, integration dc, in ana!ngue c(Hnptltefs~ but are now u:x:d sIgn dlt'mgin~L s~;ale 



Tlie ampEfled ::signal \"ihich comes out of the outpm of {he or-amp if d:~t~~d.ed hy tbe flashing: of a 

lig.ht emitting diode v,:hich cnrrespomJ:; to the contwz::tion of heartbnri., ;md dims or goes (irf as 

the he£lrt ~;;xpands during hlo(idplimping~ The cmnrMtator compare::; tho.'; fignu! that is already 

past-v.:d throu,gh a microcontwlh::I 

extern;'l.! f~·wtors like pulses from other 8nuw:.';s other than pubes emanating from the 

bodv and ais,) Ib,hl fHJ1D the errvlmnment (0" ~ 

lG 



CHAPTER THREE 

DESIGN ANn IMPLEMENTATHJN 

individually designed and ksted before the integrat~on of the vadnu:;: ~;'::ltx,ystems, The system 

This consists of various UH1ts as shown in the block diagram bdow: 

Sensor IJnit 

Comparator l.Tn~t 

Display Urdt 



l]le design of the project can be represented hy the block diagram In 6gnre 3.1. 

r-voW ............. -W ••••••••• w .............. w .••• .w ..... w ............... . 

, 

Input Stage 

, I 
• ; •• , ................... .IV ............. -"' ......... _ ......... _ •...... _ ............................................. : 

r .. ····· ..... ·· ............. ·»:-:·:.xv ................................. :.:--v ................... ~ 

I PenNEr unlt 
~ 

y-.................. -......... -.: .......................................................... -....... -•••••••.••• 

I Amplifying unit 

Low .. ~ ............ w ........ , ..• w ............................................... . 

The Block dhHlram of the he~·mheat mte monitor in h1:r}J ..... ...... 

Comparator 
unit 

rVHcrOcofltro1!er 
Unit 

LCD 

~a,'1sJbrmatkm and transmhsiol1 right 1rom the input stag<;; to tbt output stage, The non-electdcal 

1.2 



which bin tum v,,'ired to the LCD (LIQUID CR Y~r:r!\L DlSPLA\') through vv'hkh the output is 

failur.e, The systern oper;.1tes {m a voltage Vcc ;;;; SF J: 10~~1} and u,s a result ~)f this; thep-ower 

supply unit designed Is 5V DC and is nol affected by variation in dH: AC voltage serving as input 

to the transtOnneL The cn.mponel1w u;"eJ in the pmvcr supply indudc 

TRANSFORt,,1ER 

A 220/12\1 AC transtomwr is Hsed with ontpm voltage ni' 12V ;:\c 

RECTIFYll'.JG DIODES 

This converts the AC >:UITe:m to DC and sat.isfies >:har.glng current rl~~nwnds of the t1 Iter capacitor, 

The arrangement of the diodt:s 1S ca!!ed a bddgere'..:ti.1kr. F.f~)tEicatklH is done by the PN 

lunction diodes, in order to redu>;~e ripple voltage to a very smatl VdlH\ the DC voltage needs tn 

FILTER Cl',PAC[TOR 

13 



... -~--: ............. --......... . 

T 
,--........ -~.-......... ~-......... --......... ---........ ~ ......... ~ ............ . % .......... ~-..... ···t 

1 

Capacitors of lerw V<l.IllC::; \vere used at the output of tht r~:::gHlator in order to give the 

~quatlon glvenbelo"v is employed: 

3.1 



load ~.:.:urrent or input variatIon. T.h<.~ 7805 regulator maimaln~; ;1 SV DC: ::<upply voltag;:: to tlw 

systcrn. 

l\1athernatic~.::j reusons for selecting the value of the capadtnr u5td 

Vnns ~ 12 

Vp -:::; J2 x 12 :::: 16.97v 

But it;:;; Cd::: 

1 
dv::::-, 

4Cj 

3,4 

3.5 



transistor, Thb is aided vLl the variation of the light intensity of trw L.r:D due to eXpallS1tm and 

contraction of themusdes. 

relaxation of the muscle especially at the palpated sites {thumh}, is s{'.nsz~d hy the intra-red sensor 

which is connected in st.'rks v{ith a fixed resist<>r as sb'::nvn in hg :L3 

+5V .· ...... r-----
i-·-------~""·"······ .. ····------j 
{ ~ 

r..~:> l ~ 
3300 <',' 1 .. !?Y. 

<;" I 1 

! ' .....• ~: SOOk{) 

I I 
!~~~ t-2':::3) (phototr&nSistor 

I~--,····· .. ······----~"-I 
__ .....i..." .. 



Thi;. ncnvork in {ig 33 is governed by tlii;. mathematical exrres::;~on gIven by rJw vo\t<'"igt' divider 

1" Fi .>.~ Y't ./ .;;;.~--. V 
. (R2+!?1) v 

3.6 

Here, Vt =: 5v 

T1H; v~l.u~z of V 1 is not constant as a result of variation in the v'faitH:. d· R2 due to the yariat~nn of 

is dnne at this Aa!Je, This is due to the f~H::t that the shll1a.l Q.otten fhm1 d\f sensor is weak v _ ~ 

factor. 

phase '.vith the input This is achieved via the use ofthc LM358 (}p{:r~~dona! amphtler lnwgwwd 



For positive feedback 

',(0 Yo A • 
~~~= ... --.. =/1 
:>:;"'s ~/; {1+tJ./;} 

............................. --~~] 

(AlT1 1 

I 
-' 

3 p" 

Gt~D 4-

I 

* 

I ............ -.. ------. 7 OU12 
.'< 

5 iN2(-; 

1 

, ................. _---_ ........... ' 

Fig 3Aa LM358 pin uut diagram 
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Feedback in Hn muplifkr ahvays. hdps to control lts output, incn:as~; h.':'i gain. decrease its output 

impedance and 8l.ahilize its gdn, 

f" ......................... -~~-- ...... ! 

33M.O ,--h: I 
:1' j. ; J'; 

Q 1 ~l F t-·-···················· .. ·-~-f-f- """··.>.1 ............ -- ... -:;:-~, .. y'~':~~h 
~ ........ ~ ~: ............ ~ ,·········..,····l···· 'r-"~(M';,J)8 l. : : i ! ~"., -- .~,. , 
iii iMC· . 

i. • .......... -.-.----~~ .. /\ .. /I\,//\\ , ..................... ..: l 1 j . , 
; 1 : 

3, 3fv'1 f;i?~ :;~: 1 on~ci~::;:·-
"T ,<' 

! .... L.VhF 
i~_J -. 

..... L .. 

Fig 3Ah op-amp in its inverwd input mMl\.';. 

3.1 I 

is 



A :z:·101 

V'itl Depends un the Intensity of bght or the leveJ of luminance, When the intensity is high, the 

35 Comparator Stag{? 

A voltage comparator is a CfH1spOnent devke used to cornparc tht tiH.tpritude of tv.:o signals .and 

develop a logic output Due to the variation ofthe Hg)1t 1utemity fnHn th<~ inPUt stage, there is the 

need for signa! and voltage cnmparlsolL The outputs of the ampl.Hkr vdth the preset reference 

vOltage levd are therdbre compared by the compamtnf. [f the t'0J'(i vdtage levds are equal the 

output vc<lt.age of the comparator reads zero ideaH)" but if they IEfh:'T in value, a large value is 

seen from the compaml<x output due to the high gain of the mnpHfkx 

The input voltage to the i.:omparator, Vh, is the voltage h:orn the amr0mer -~\+li1e the reten:nce 

voltage of the comparator h; preset using the variable resistor, Th~; q-jrnparmof circuit is shown in 

.~, our,." 'l '1 L;::;::. .-v -./''''' 



(-.~~ 

j 1 
: ; 

15KO':{:' i 
:~'> : 1JMO 

Vi:l ......... ~ ,........---1 ... .:.)\/\; ...... , 
OA7!l"f 220KO ,1 j . 

~i'Wv--T"cl>+~~'"'· 
! lLM358 :::':::'1 kG 

1 OOkO :s;.J [: l I t~ 
~:. ~-............. ~ .............. ~~.* 

Fig 3.5 Co.mparmor CirCtl.!1 

function is to block aU AC shznab and aHows rmlv DC shtnals to D0:SS. After the cornr,arlson.if -....:. . .y w'.{ y-~ 

Hashing indkation, implying that a pulse has bt.~n seen. Th~ redst(:::r ~;;er)es \vith the LED used 

'~n .,.~;<; ¢.t'>(J·~ t!.-'e -:;,,,.,,,,,1 ~ ,.,W"',., F""'l'" tl'''' ".( ... )""'.:""'<5"'01.' >S' s·",,·,.'t to f:.h.:: .J.··;·l.>.'-i}('(.v,.'tr,.-,I'~;r ·(Of.- "',"l"'},er 3. ,.il.".' >,'-"!::.~ h..; "'l9'_0-l g'-"",;,,, ).,.,.,.,.! .,.;.:" "'1~<>"~'" , 'WH" ., ._ .. ,~_, /.1_. l ""-.,, 

tum sho\vn on the LCD, 



an computers have several things in cornmnn namely; 

3, Some read nn!y memory (ROM) \vhere progrm"Hs to bets/:,{:.~:ited C.:U1 be stored 

4, brut and output (UO) devices that enables commn.niciltkm ~.n be established with the 

thcrdbn.:: an embeddd coutrolkr., 

A mkrocmrlrol!cr may take input from thf device it is c.onb::dGngand control:'; the device by 

St;nJing signals to diffi:;.n:mt comprmeflts in the device. The n;k:rnu.HrtroHer COrl . .,es in different 



Figun: 3,6 the PtC16F84 mlcr.ocontn:JLc:. 

The fe::>d hmton is als{) corwt'x:red to pin RB 1 of the mkro;;;nntroHrr and the input ii-oro tb;; 

t;orop<'lrutor is connected to RHO. 



Aller the pwgramming and analysis of the microo:mtwlkr, the output v<,hkh is the pulse rate is 

displayed on the LCD. The most commonly used Character based leIh are bg:wd on Hitachi's 

HD44180 controHer or other:;; which are compatible '.vith HD445WL Tb:e rnost cnmrnordy used 

LCDs found in the market today an~ 1 Line. :2 Une or 4 Line Lcn~, ',,~h;{:h ha've only 1 controller 

:and support at most SO characters, whereas LeDs supporting mor~;5 tbm gO .:han'lclers make 119';: 

of 2 HD44780 controller. 

are extra in both tor hack.-Hght LED cnnnectionsj. Pin description js ~J1C~v/n in the tahle helm\'. 

ngure ].7: Character LCD type HD4478H Fin db.grarn 

I Pill Ne. ~--:;;;~'';;;-n~,cdl''ien -"'~I 

e.~~I~~~~_1 __ \~;~.~: ............. ~~~.~~::'~~.~~1pp 1 
y {G)~~.r::}.:' ............. _J 

24 



rpin no. 2 vee Pow .... ~;;rr!Y( +5Vl-······,I 

1 Pin no. 3 VEE Contra .. ,,; <l!~iust l' 

I i 

l Pin flO, 4 U.S {) "" instruction input 1 

I I ." Data inpu' I 
i 0 '" Write to U'D m,)oui< I 
!Pin no. 5 RIW 
1 ] :;;: Read from LCD Jnodde I 
II)' " E<N' E'" bl . .\ I 1 m no. ()na e sIgna I 
i : I Pin no. 7:nn Data bus 11ne () (LSFf,) . 

i I I Pin no, 8 lH Data hus line 1 

j '.' j. Pin no, 9 D2 Data I:rus line 2 

I 
lp. , ,., Y. I) 1 l' i:.':: : m ~"O '\/ 03 .. am <.JUS lHW 3 i ' . }. ! 

: Pir' P( l \ 1)4 Dam bus line 4 I 1< , .. < 1. ~., , 

! Pin nn. 12 D5 Data bus line 5 I 

I Pin no. 13 Db Data ous line 6 I: 

l I Pin no. 14 D7 Dab bus hne 7 {MSH) I 
t_~ ..... ~ .... _____ ......... __ ~~~ ... ,.,. ..... _r~ __ .... ,. •••• _____ ................ _ ...... ,~~j 

Table 1: Character LCD pins with 1 Cm:,tfoi!er 

r'-'-~"'---"'''--~'''''''-''--'''''''~''''--'''''''''''~<'''''' .......... - ......... -~ ...... ...., 

: Phl No, Name n~HTiptim1 ! 
I i 
1 Pin no. 1 1)7 Data bus Un,;; 7 (MSB) I I .. \ 
1 Pin no . .2 INi Data hus Unc 6 I 
L ...... _ ...... ~ .... -.. _ .......... __ .......... _ ........... _ .................. ~ ........ _ .... j 

25 



r -_ .......... - ..... _-"":' -.... -..................... ---.--~~ .................... ----~ I Pin no, 3 US Data bm; liw;; 5 I 
I Pin fHJ.'~ 1M Dan bus ;in~; 4 1 

j I 
)Pin no. SUJ Daw hus line 3 ! 
I i 
, Pin no, 6 UZ Data bn;,; Ene 2 I 
1;): .. _ ~ .") '.! I' In 11>.). I IHDanl bus line 1 i 

, I 
1 Pin no. 8 no Data bus Ene (} (LS:m ! 
I ~ I Pln ntL 9 ENI Enable signal t{)r ro,;<,' 0 and 1 () ":contr::.>lk·r) I 
i (} '''' \Vrit.;; to LCD modnk l I Pin no. 10 R!W I 
: I::: Rmid frorn LCD module : 

i I I Pin no. I! RS () = Instruction input 1 

[ . . 1 '" Datil input I 
I ! 
: '0' 1"" \I·.&<·~' (" 3' . I' 111 no .. ! -:. LL .·ontrast aOJust I 
ju' , .. , \'~'':'.''< n l . , . ." "f)· , 
j f m 11'" !' ,XY nnver 5Upp.y {C;;'·~.! ) : 1 v .. ,, I 
IPin no. 14 vee Power supply (-+')\;') I 
1 ; 
1 Pin no. 15 EN2 Enable 5igJ1al ti")r .W'N 2 and:> {2''''{:::>HtrdleI) ! 
I i 
1 Pin no. 16 NC Not Connectt~d I 
L. ..... __ ........ _. _ ........... __ . .. ....... w __ .•.• ~ •.• ~ ••••••• ___ ..... ; 

Tahle 2:. Character LCD pin\ with 2 Contrdk:[ 



The rnodules explainetl from the input to the output stage"," ~;nHp\ed together g1\'~ the 

implernemation of the puise n~te rneasur-i11g device. This h :~hown in tl"l<.': overall circuit diagram. 
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CHAPTER FOUR 

CONSTRtlCTION l~.ND TESTHSf) 

4,1 Construct-km, 

The reaEzation of the pube rate nie.asuring device which 1:':; t, siq.t by stage process swrted 

>,'lith the ~mpkm"'UJatkm of the circuit on the bread hoariL This ;nvolv{~s the right connedions of 

all tht, eomprments that make up th~;;: dn:;uit together on the bread board to Sf:\:; hwy it opt:raw:'> a:;; 

a sy:'>tem . 

. After the realiv.:don of the systemut the hread bourd ;;:th);::;:! (he t<econd stnge v...'hkh JS 

t:;oldedng it'; carried nuL This involves the pe.nnanem piacorH.':nt of d1~;; components on a V<..xo 

hoan:L But In this case a printed drcuit board wa:;; use for ~;;:x.tra rt{:caut~on, /\ printed circuit 

board is a huard that hmapped with the drcuit diagran1 of tht 6i:/'i.X: 10 be constmdv,l It it, 

better than thi.>.nnnnal VeTO board in the sense thaI theft' is nobq:>lng invoived and aU the 

components have their specH1ed place already mapped out The cnrnpcments an.: ~f,}ldered to the 

PCB (Printed Circuit Board) cardbHy using a soldering iron and h:ad. 

The tlna.l stage of the realization is the casing v...'h1cb honst':s or er::::j;.;ses the vAmle impit'merHcd 

cin.~uit The casing was done in such a way that h can betasHy opened in cas: of any 

malfunctioning, Below 15 tlx; hwout of the printed circuit hoard. 

19 
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Figure 4J the printed c~n:::uh. board byout. 
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4.2 Testin.gv 

The stage-by-stage at';semhhng of the components il1volves kstLg at every stage, in order to 

stage~ the amplifying ~tage, the comparator stage, microcontmlkr unit and display unit, were an 

tested to ensure that they give the dg,~t output ,Nhich is required iN hnlnput into the next stage. 

The result or the outcome of the proj.;x1 is a visual dL;;:pbV nf the pulse fat<': \'vhkh is 

displayed on the LCD, after the vadnus stages of signal tnmst;:Y:'TnatlorI and signal tr-ansmisslon 

indhidual is shown in the table hdnw, 

f ............................................. --.. I ___ .. ·~~~ __ ·YN __ ••• ~ •• "'. --.~.----.... -- ............... . 

I"", ATTEMPTS I PULSE RATE MEASURED PER I. 

t MINUTE . 

F=~:--~===~::=:~=1 
1''··············-·-·-------.... -~ .... ,.,.,.~,.~,.,.,.,.,. .................. ,. ...... · .... · ... · ............ · ...... ·· ............ · ... ·"' ...... ····· ... ·i,, ....................................................... ; .. ::,; ... ----... --------------

3 o~) 

L:~:~==_-t ~.~.~(5:~ 
Table 3. A table showing the res nits of the test done on an Indlvkhuj',vith Ow pulse rate rnonhor 

3J 



P!C16F84, 

4 The infrs-red takes dme befon: it begins to respond to \'<:wht.ion of th~~ pulses and ::;igrw>l 

device, 

'* The LED neded for HluminntioH of the thufnb was en9,m::::d to be put clost.: to tht.: infra-

sensor) becomes low when light in frmn of the photons is ddi.vt.:red to it by a source 

(tlU0fesrmt LED}. 

~ The values of tk~ resistors and other crrmprments "vert righdy used to a>,,:u1d change of 

parameters Eke the ampUncatlrJn fhct{)r i\, ofthe ampWh:f. 

~ Right and tight tonnectinns vv'ere ensured during the bn;ud hoarding phase for good th. ... w 

nfparml1eters and efh;ll.:.;t1ve monitoring, 

~ During soldering, it WH}" ensurt.:J that there is no shcHt".(;i%:uiti.ng either by drops of lead or 

bv (~ther I.mknov·':lJ wrong connedlons, 
~ . ~ 

unnecessary destructions of component~;, 
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The casIng of the pU!$e-r<1te measuring device \vas done tbA.h could an:ornm.odale tb; 

'.vhok of the PCB 'Nhich co.ntains aB the components, h V'laS Hw.dt';(.rf plastic, g~ving spar~~ for its 

visual d~splays and a Hltk allowance for easy reroov1il in r~l.Sf of :1\1("\1:::=.'. adju5tmfnt or repair. 

.;$3 



CONCLUSION AND RECOf\1:1V1:£NHATJON 

The fact that there are so many ways to solving a parLcuIxrprobkm such as n:Kmitoring 

of the pu.!y,:; should nor be overernpha."'ize~:L The system prm:;~~dmd:; ali dept~nd on the energy 

conversions process. \vith respect to the desired form of output, 

The pulse-rate measuring device here, 'Nhlch was realized thnmgh energy cOlweninn and 

ampHtkatiom; of signal emar'sating trom the body, due to cardix: fanctinH, With rh(: requird 

ampnncation and voltage (Ofnparison~ the non-electrical sigmd w·hkh'NUS converted to electrkal 

signal by the input device, received mort' strength and mnp!hwk. m;~king 11 acceptabk by the 

micrm.:m1troUer and the LCD. 

patients to visualize the output Bpn\ gives no mom for secrd h::Cf,j:t, sin<.:e the display is vbiblt, 

from the Hgbt source, responded certainly within a littk: tLnc" givlng a satiable response as 

OUlput ~Nhkh is required for other 8ubsequent stage~;, 
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15, Hail,. Douglas V, 199LMicropfncessors and int<:'fLdng Programming and Hardware, 

2nd edition Gregg CoBt~ge Division; Ne<,.vY ork !'>,iY, 



dim ade vWue. ade max. ade low. times. cau", as Wnrd -. . - . -. . 

'Tum nffcursot 

r i ::~ 0 to i 0 
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do 

Lcd GmtJ, J, kxt) 



Count :::: 4 * Count 

text ::: "your heart rate" 
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