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/\HS'l'H.AC'[ 

TI1<.:: project IS the de~;ign and construction of an intrusion dekctor using 

infrared. The ,xork is based on the use ~)f infrared ted1l1o!ogy to provide;;: high security 

The system uses in±'hlred sensor (lR ~;fnS~)r) to detect intrusion Of 

movcnlellL In the irl1pkmemLttion, an unmodubted tR carrier signnlb constantly 

J,(:nen:tkd by an lIZ trans111itter or genermorAn J R receiver open-Hing at the same 

frequency \\lith the fR transmitter is aligned v·;ith IR trHJbmitter to ubtain tran-,1}-;itter" 

. . 
(CCe1VO' pmr. 

bistable nrultivibrator use in the main circuit and .subsequenjy, a sounding abnn \vil1 be 

generatc:d indicating the breaki.ng of the bean: by illegal n.:.ovenKTil or i:rt.rudcr. 

~;upplied by A.C rnai!';:;;. 
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CHAPTER (}NE 

1.1 IN'fROD1JCTION 

means of improving <Jur security systcnl, 

';,jher; \\'0 are around or not. Since any f()ml of infusion by hwnan being is brought 

"-'''''di;:, "j1i' F:;th Cr', "1l:"'!~ ;' .... ·,·pll;oi>Sv'f' rjf"rj';:f"f'l' h'>"j',,,' Vi',)\''> PI'" <H}';"'<) ',lhout tlw,;r t;'l:,":'f1i :;<';': b' ...... ~ ...... v.." t ..... ,,1: ! ..... ;. .... }t~", .... • ~ ... } .... i~c""'~·1o,,·..,.- ....... " ....... '" •• ) ... S ....... A 'I' ...... ~ ." C·- >~~;:-:: .•.. .... ~-....~ ..... "}~ ........ ~." • 

is also true that the only tool avai ("ble to these spineless r,;';! lew:;. is the element 

it), 



The functions of the motiot) d(~1edor which arc to ddect and alert ('ouJd fb,:;ref(~m: not 

'1 ''''! /' 1'\\'1"" /., N't') t')uJ 1v.('<'rl'\7I<',S .£" ,'\.1.1 S ,,1..( . I ~,U <11:, ,I, ,_L. 

'~ '\ t OlHlfC ~ 'rI()""",f0 ()r 'rrf[" 'j""~TI),"l'~lf(''!<'~( I-)'r'TD(Vr,c~n .~.oe. .... !-~t··.l. _$ .... ~.8. o,..}\' .1'.1 l.~:.j £ ·1"I".1..~..! .i~ . " .i:.:;.I .. .,1" l:'~. I.':; .. '1" .. 1.8'. 

rnonitors ~md inkrcon';:), \Vith tb: case of inst,:lHati0n ;;ltid t1!t.' 10;;<': ;~usceptibility to 

inkrfi.'l'ence frOin other f()nns of radiation. '~uch as heaters orwindoV'::.;, the m. detectors 

.... 
L 



· •• '1.' I' ,'.Y , I" " OCCaSKH1S,. pnccz; posseSSIons ot'; grven away to urCUHS ror rmancu ot:nents ~)r ('\'en 

opeLuion is not based on senU,n,:;nts pnr .. /(: rnurt'; reliable. 

.... '. . .,. ,." , . I' P (.. 
Uur pnv<1w secU.pl.)s 01 tne nrnce m't: .::;ept pnvatc )y 10.(; us'.; (Y{ ta1l1pef proCi ,11ot10n 

to k(:{'p lm~HHhorizcd personnel out v~m!L 

l.4lVIETHOnOLOGY 

depending en th(: app1ic~riion. '1b(: !11;Jxinn.Hu d!stancc and 10tal ,:,ng[e of vieV;i are 



tk; .. :.ibkruhber surrounded hy \Y;;l.ter lhn-n a third pipe calkd tb; gate, \Vhcrl pres,..;urc 

(',/oHagej is appli,.;d to the gate, tk rubber wbe closes and pinches dfthc How of w:rh';r 



CliAP'I'EH,]-'\V () 

2J Ln'LRA.TCRC REVrE\V. 



2<2 FVJ40ELECTHJC' EFFE:r>r 



( •. {." ••••. .: ': .• ,;(!', .': 



an ultNI.'~Gn}c dckctor bUl that \\/ou!d require rouch Urn:.';, \\'bi:.n positioned in the cntn-:nce 

The chuice of thi~; project ·'iNTRLSION DLTtX~TOH. USiNG INFRAAUJr is bom 

out of (he realization that \villi the use Df resources iTnd kchnological kno\'·~how hwnans 



...." H[ r ('~I/ t')*" ",,("n .. .s. "l\,-r r"I' Ton,' SV ~'''r'''lV~ M~tO ... l~ _J,J .... f~.. l.!-\. '1"\, .. -:;'.3.'1. \.1. l.f.I.I: .. :.. .. "I S I l~~ .8. 

1. hw':er ~upply unit 

4. Audi<:) A.krt Generator/Alarm unit 

Sensor unit 



············---~· ... ~··············1 
, •••••••••• ______ ~~~~~ •••••• •••••••• ,f ••• 

. , 
l i 

'0:' 3:~P1Yj ·····--t~':=':""'yVl .......... . 

other blocks are being pov"'cred by this unit 

2,4 CHOICE OF COLVIPONEN'fS 

The choice of c<,mlponenl:,< :,?,S in nnny :;;ng.inecring dZ':signs 15 consid:;;rt::.d as <,m:.') 

:}, Cost of componcnt~ 

7, Sai:Cty ,and. s~~curity 

10 



!' , ." l' d . . . "j l' ,.. fngn cost ox nw:.:roproccssor x\:::,cd . cSlgns or prOJ'.3CL Ai LK' wtegnu cltCHns \\'<.':1'<::: 

1 1 



CIIAP'fER THREE 

3.1 SYSTEI\l BOARD 

1'\ ' . , t" I" " > !' ."'" I ' ,'le GtrCuHry CJ ,t 1b 21!rmn prny::d E ~;o;(. eree;. on a pnnteo Glrcmt t)oar(, 

drilling the Gon,poncnts \"'crc Inountcd ~HKl sn!dered. 

3.2 SYSTKfV1ANAL\'SlS 

3.3.1 TnL TRANSFORMF:H. 



\/ 1 
", 
, 

.. l· 
~, 

'< 

..... _ ..... } 

(m .. ~. 
( 
',. 
(L 

(J]id 



~, ; n r;('~YrrCI(" /. 'rl(y~.l 
... ")" .... ~.M ft . .t:j .. J 11"°, .g. _".( -"\. I I ;1 ~ 

t'.::rrnlnRls. 
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load condition ."vitb nmr:dilude ~tiven by; . .. ... : ~ 

For;;l 12V :\J:' output, Vd<:.:;:j 2<:2 - 1.4 ::: ISJ/v'. The valu.;: is ohtain on a 240V !\.C line. 

c "" It/V. \Vhere I;:: nlil":-d:mnn load current, t :::::: l!2L 

On ~~ 15/) V input volL"ge~ this corresponds to a m::,xinrum A .. C. peak t(H' peak ripple volt;;lgc of 

(i 5.6<;;YV" 7.6 V. 

Thus~ C' :;; h/\.' ::: 0.5*(112*.50"1/7.6"'" O.005!7.6;:0 660p.L 
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L:nsU.bilized voltage 

:::1),6\? 

the U5(;: of a capacitoL 

3.33 CAPls.CrrOR FfLTERING 

10 the p~ak voltage Vp(~ak of th~ ac supply. During this time, current is ;;liso pas~;ing through 

..... ·" .. ············· .. --·,,·········· .. ··l 

1 f)] 

, T L" 
I I ~r' 
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: ........... _-" ........................ " ..... " .................. ~.~ 
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3.4 IR SENSOHIBlSTABLEFLIP-FLOP. 

/\ ,!11'''<': l"l'l~ .. ~ t,'" itt-I" ; l'l~,"r'''T{~ '~i>lISi"I' n.'·"" !',S'"i· "'" ,i.,<" f'j'c',nt i'l'~i'l l)c>t-q """'"11 ,j)O '~I."<::<·'''jn .... J .... ~ ..... t} ... . ,,() i').... 1: ..•... (~.t", ...... ~ ~ ........ ". '··v· .,.(s .... ~ .......... J ..... d .J .... "" .... \. . .i..·.·v· .... ....... <:" ..................... •. ~! .. '~ ....... . 

r--·········, 
•••••• -0; ~~~.~ l 

{.......~~~ .... , 

In the steady stale. \vith sensor c0ntinuoushirradLJ.1ed bv an IR ~~()urct or not irradiated .iLs 
... ~.." .I 

occur b::tv·;een the sensor and the IR ,-',eneraWL the TSOn 718 sv..:itches its output low, 



t + 6V 

1 } , •............•. ~ ........... ~ 
1 I 
t ~ 

\ :~~JOkO 
, <:l",:," 
i D~' 

f1N5392 
! . 
: ... ~~, " 
1 ~~ :, 
: ': 

r-,.,.,.·····-·······~~~'""',.····-·······~~~·······1 

I J,. C4 
1 .......,-47t!F 

-:-. ............... ; 1 

f'.!t;!nua! reset : \) 
(o~~ ............... _ •••••••• _ •• _ ................ n .•••• ·· ............................... -.-...... -'"~ 

.. ,L 

At pov-.:er'.up C1 is discharg;-:d \vith OV across it .this hnm;-:dinJdy asset RESEr logic on pin 



3,5 AUDIBLE ,ALERT GENNERA'fOR 

(l.ccording to the ~(\l.wd()n Fe:, i i2nRiCr 

R {:: Resistance bd\veCn oUlput n) and pin 6, 2. 

Cr=::Capm:itance bebvcen pins 6., 2, and ground. 

pmcbcc an athEo output that is not a single~t0n0 frequcncy. 

• ','! . '!' f' .'" . potcntmrneters. 3'11;5 was ()th~ tn Improve :.;ystemicX (i}l ilty, 



9\/ 
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.'. "l:· t,·: ::U,6~~::\\" 

:{ s~,n 7 
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;,"\:.: :,: ;;-:: t:.;.:~ t L:.:'r ": 



, ' 
h.': t"}C" trD.n.Sr;~.Lt1~~·(l. 

;.: . 

') 
h:", 

. ,~ . 
t ; l':~: C (i: t: : [_~: ur:} t~·; ~;'1 \\':':~ r:.:: 



lR GENERA,TOR 

+ 8\1 ~-~~"--;-----------------~-?-------"",, .. ------r--------780~ ''''------.-i------::::::~l!-~r-------:.~ R.7 
'-------__ '" _____ ,, ___ .. "-'-_____ ~ , <~ 3300 

2~J 

t{~{Tl~:·rr-~~art' 
t I J~ 1:10 !~JT-NPNVIRTUAL 

1. _______ )j~:\.~,,---- .... --------------.J 
50kO 

frequency ofQ,. 
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Th,~ bi'lse current required to Fwdw>; tlK: 12n';}\ collector P1Hent thrm'i1h the LED was .. -'. ...,. 

is thus disckrrged , dw vohng;;: across the G).P<lCitOf n rIMes continually being rllea~:urcd by 



C~;~l!;~-"'>I"""-~~'-""""""~:'="""" ___ '-"~~ 

1·········/~1;;;·2::-:: 

Ch<»~;" i l 1/ : 
1"'f~~t ;s.~"" ! ; I i 

!i. ... ~ .. _ .... ... 1... ...... _ ........ l ........... ~ •....•............. ~ ..• _ •................. J. 

~J 1 2 .:; o~ 

Tin,f!< ·u.>n""t<lnt~ ,n ""ec'~n~h 

~~f.,~~;;~ ... ~* 1(\" ~:~- ............ ~ 
, '-..... fi~$, '7 

¥ ~····· .. --::-K"·s'" 
~<~~>~~;::.)" ! L .... _~_ ... j .......... :....-.:=~-=-.....:':":::.=.= __ ..... ,::~ 

:0 a z ~~ -1· 5 

Tsn~(::- )'::(j.n~ta~~t:~ ~M: ~.~:.1::.ond~ 

:\ .: 2 S'l'/'- 'l·'l~~)t,I-r;'~F·!f'S" .f}1'>-l >T1l\'n;'. (~()Nc'r AN, "1" ~. ~\)~. l.. _ ~"\. l.~.t'_ .L.:" J.... "~J. ~ .1 JJ. 1_[.~ .. ~...3 I .i-~ ... 

But Vr:::lR 
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Simple dLnin:::;tion then yicld'~ 

.. ··,i s::::·!·t(~·'(l\j c/dt-;-\,.lc 

Introducing the tim;;: (;01)st<'lJlt CR ;;1S f 

1
.f' ~' . .'" . (. ., "I . {' ,. . <.. ," I ' 
i VS 1S aC<.)1)sta.nt LC Hl(1Cpenucnt 0 tLmc, tnCll <'1 partlCUWJ sout;Ol1!or \/c can vC ':'GU.t'!C oy 

dV ch/dt+'v'chif+O 

VCf (': j:"'OfOl!C,,:i) t·" ~ .""'-: .... /." \ 

This irnpEes C1 :::., Vs 

This f).Inc is 1<nov,n ,IS the t\lne COn:3tflrlt o1'th0 circuit.. 

29 



,. r' !'" ,,, Y j.l - !~; j 

"" 0.632V 

Stat emen t 2, 

ofifS initial :naxim.um value. 

L, biased. 'rb;; tirne cOfl:.4am in thi:'i tksign, is kept at five rninutcs after which tlv;; emitter 

3.6.3 TRANSISTO.R BIASING 

30 



PNP Ie 

Vee 

r---·'IL~ ......... --~ -, 
--~ I '--r 

I I I 
:········-.. -~ .. ·····.······ .. -----.. 4· ... ···· .. --.-~ .. --· ............. -~.--' 

Vee 

cornrnon cmi.uer <:1n<3 COlYrm.on base circuit. It is (:::dcd a common elnittcr ci.rcuit bcc,:lase th: 

e::;vl.b1ish tb:.; collector current k.ln the comrnr.iTl b:.lsC :.::rnitwr,. the junction nn:t:;t be 

battery \1 ee, 

31 



3,6.4 

Vee 

T·.lT8~:' l .l(~<.l.·I'P~:<T\-'fl'r'rlNC Hl(')' Dr • ~ 'I(l)\ .UlL L.t .81 .. $ .. L·t 1.1 J ... J .tli . j (.t"l:,l J 

l '. 
~(~ LED 

Vee 

The LED is a pn junction devlce that ends light when biased in D fonvard dirtction. They 

'I"!' . . 1 ~. '. ; \ j ~ .;' I ' . . '0 " v"l') spc<.::tnnn. . {J.e iLl'. ':'it( e 01 tn,~ i.~Ul!) or L';c SHort<;;r 01 t:c t\\'o \vm~s exten01ng from tt1e L.t: .. 

L trw negative end and should be c(Hmect<.3d h) the negative :3ide ofthc bat.kry. LED's 



DifTi'rcnf color~d LED's emit prcdornin:tfltly light of ~.l singie (;oloux, 'Thz energy (V) of the 

r:::o qv 

.... . ~ 
,U 



F ::~. c/a 

Thcwavelcngth of the red light as rend frr.nn th~ spectr<.mwter is a~'660n,n 

\Vher<:: Fr is frequency of the red light 

Th<z function of tIl(' timinlJ eircuit is to pruvide d tirne de!av for the user to exit the 
~.. "' .,. 

~lCb as a '3lrnplc flJ.ter nehvork that pr()vicks srnouth DC. [0 the C5, :R9 and HI {) timing 

ncnvork, \Vhen PO\V;;;- is first ;::ppLied to the drcui l the feby (;,.,.i( sd f latch therdJY 

applying power t'J the abrrn circuit arrning the limit Pn;:~)sing the resetbunon again win 

Un.derstanding the concept oftinK eon stant, \vbich provides a tir()(: delay by tht:: 

~. . ~ 

capacltor c.naracY.CIlstlC=3. 

34 



CHAPTEH Ff)l!R 

4,t 'rHE INTRlJ1HON DF/fECTOH 

mounted on the door such th;;lt closirw and Oi)cnin).~ the s\vitch ff'soectiveiv. _ ~r ! ... 

4.2 PH.INCIPLL OF OPERI\l'lON OF 1'HE IN FRA.RED 

INTRl]SION DETECTOR 

rCC~'lveL The transrnitlcr sends a signn! into the space in w.ch a 'Nay tbatit could l:w 



R<;;caU that the infrared bemH Is invisib\<.:: to the hurnan ('ye and thw.:; the intrudc';f is uDshle 

soundinf., of (he dunn, 

43HESIGN OF INFRARED TRANSl\lITTER lJNTf 

fnner is to genenw: the voltage WiiY;'; fOrin uf particuhu' fi'equcncy to s\v1tch on the 

36 



\TJ!t2.UC is l:Itakr tb.(lH 2/3 Vre. In between 1/3 Hnd 213 Vee both R 3.n;:.\ S <'l.re lov.,·, so the fEp _ v .. • 
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r«-~N{-' I 1 -'S'-l(-)N ,~.-' ~J_L : ..... ,.l~\..):.. J.. l. 

The qualilY of ekdronic ~ornponents can be attribukd to the case of 

Troub!e"hooting and chan.g.;; of fauhy component:-;, this device (;01.11d then:f::rrc be sdd to 

41 



REFRENCES 

f.41 Micro~;on Encm1a dict10nary 2006 editiun 

University Pr;;;ss 1989,Pp H)7.·12L 231-265. 



Appendix 

lVl.AJN CIHCIJIT DIAGR.AiVl 

.... ~ .... ??: -~~ ... , 

. ::':1; , 
: ......... '\:'\/~ ......... _.~v._.; 



Appendix 

l\il /~l f\..'.' j r.: I n ( '! I; 1 'f' r.J! /. <."< r) i. 1\;1 ! .. \ J :'''' ~ .. i §'\.. .. J ~ .§ .. l .'0, .. ~ p" \, 1 

".> ... ~. -"-.~'~~.'-
:' .. .. 

..... +. 

.;. ~-- ... -...... J 
:;.:' --_ ... :,:' ........ . ;_ ........ . 

: t.:;' 
1\1<,::;; 

'--- .. __ ... -.. --_.' 

i..._ ... _ ........ ~_ .... _! 

. ~ .. , .~ '{ 

:;::~f 

.'. 


