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ABSTRACT

Thin project report presents the comwept of the desipn amd construe tion of an

ulirazsonic intrudor deieoinr

VY

This profect was varricd out o mprove on the esisting burgler alann system to

make them more fool proof.

the unigueness of this systom o wthers s the use of shra-sound finaudible

sotd o For indrasion doetection, o short burst of ulirasenic is cont throngh an uitrasosic

fransmitler amd reneiver by g sessor (ultrasoni receiver) Reception continaes undil ay

mtruder alters B When e Intreder an slarmy breaks tansmission snd meeption path is

frigpernd on

The theory md design mealysis was sarried ool and a satisfactory resull wag

e cirouit worked and the device becnme 3 cality afler all




CHAPTER ONE

L GENERAL INTROBUUTION:

1.8 PREAMBLE}L 4}

Energy is familiar to us by many ways such as Byht, heat, Kinetic and polertisl,
electrical and magnetic enorgy, all which we consider very imporant and useful in our
daily living. In the same way sound 15 also a form of enerpy Just as it i CHBOINATY 10
vegard light and heal ag rsdistion in visible, ubre viclet and infrared sections of
clectromagnetio speotrim, st oan alse be regarded as mechanical vibrations having
freguencies from a Pow owcle o eltrasonic vibrations, Fhanan ear is sensitive fo
mechanizal vibrations ranging from 2002 1o 20000 HZ and this range is called the
audibde range. Above this frequensy, the vibrations sre cailed ulirasonic vibrations, An
important difference, however, exisis between the vibrations producing Hght and those

producing sound. Light vibrations are transverse, that s vibwations are perpendicular to

.

ow of propagation but in the case of sound, vilwalions are longltudinal that is,
they tahe place in the same direction as the Jrection of propagation,

This peoubiar propesty of sound is what Is cxplored by this projest,
fgnoand vonstructinn of an ullrasonic intrader

Thiz report desoribes the e

Wy
i

detector.
The tenm uvltrasonic refors t the sciones and wcdmwlogy dealing with acoustics

waves {eboshio waves oF siross waves L mochmioal s

the meninal Bt of andibaliny by hamar enr B omet be called nomimal Bt

since # 3 not definile Inoexact forms, only on sume statistcal basis booausr 8 2

depends on sex gnd age, amd ¥ varies considerashly from person o person. So as @

?-a-M




ponvention 2U000HZ is usually taken a5 the Jower frequency timit of uhmsnand waves

Lo,

nating word of silend sounds-sounds that e not audible by homan car, stars

o385

k4

froomy 2007 and extonds 1o ahout 50000017,

the device s composed of four functional blocksthy clock penzrator the

eltvasonic transmitter, reeciver and the alarm circuits. Fach block is in Hself a 5 mpie

circuil with few individual components. Figh.] shows the block ¢ diagram of the ultrasonic
fntruder detscto,

For intrusion detecton, the bausmiting tanadacer sofs up a patiern of ultrasonic

wave passud e the form of g beam 1o the reosiver. An utruder altors the altrasonic wave

pattern settmg on o alarmudn this an eltrasonic precisely 4000002 is sent tiroagh the

bansducer {pleze sprakery The transmitted sound wave is reeeived by another travsducer

fuliranonic receiver), the reeeived cd and amplified byt al intrusion,

reception i3 broken and the alanm is activated or triggered,

BE AIMS AND OBIECTIVES

Faature has been a0 bensevolent woman by Jots of resources at bis disposal thal

% H  § 3 - TRIP NPT A g ad iy e e g
maw Bay aot even been able o fully explore these reamprces. Sound as a form of ene gy a5

4o

earfier discussed 15 rme of

resourees. Detecting an intrdder, thereby preventing

eferable 1 ol othor actions that may be taken 33 an

Light as a form of energy has boen extzmsively explorest and hudicionsly ultilived,

part of which was the badlding of the infroaed inlrosion detecior. Amd froan

N
W
—




discoveries of the applications of chrasonic vilations, i was discovered that strasound

conttd afso be used 1o dotect intrusion {n s much better sy than the infrared bight

It ix this disvovery that gove bisth 1o this projoct.
The advaniage of ushy s ultrazonic souad i thay it is nod visible and andible {it can not be

seen o heardy, Amd Ui et se colours and Hepht reflective

propestics, Ultree sound i bmosnntied vis o tansducor and received by another

bawaducer (uliimonic recelvar), A intruder sl this recoephiog and an alarm ixset on, the

alarns bulicates the presence of an intrder o which ¢ guick respomse can be glven to

prevent indrusive,
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1.3 APPLICATIONS

Ag the name of the

i weed o deieos an intruder and

COTERUL

by proveniing strusin

b LITERATURE REVIEW [ 45678

Man has over the vews developed devises o reproduce, ulrasonic waves. Those

sidprers wre o

sified sither as mechamiond or sleclronic

7
£%3 f\f; UENLY L

spmmad waves goes up and the wavelen

jaN

thy goos doves, o beam of soun

diverges 1o a smaller extent aud i3 less casily defracted, ¢

i is reflected by smaller and

smatler obipcts,
1910 ultrasonic waves were Hittle more than g svientific curiosity.

Though the possibility of making use of witragonic boam because of practical purposes

dates hack to 1880 s, hames Prescott Joule (in 1846} and hater more extensively, George

7

sierce, investigaied the phomsmenen that a {erromagnetic bar expands wh

washing
i weakly mugnotized but contracis when magnels ssturation s reached sush

mschamicnl {dimensioeal) chepges doe to shapges i magnetic fiekd are gatlnd

WY

magneiostictive effects these changes are of a Hnesr nature they are known as the

lode effect, which is of

mporiam i preducing sltrmsenic ssciliations for

inl applivations.

The picze elooiric of prossure s was first discovered and

13

studied by Plorre curle s Froweh suientist as early as TEEU. Asymmen rical erysials such as

surin wheern mechanioad

Rochele salt and guarty gongr

o IR TS S P e 2t .y
s an clegtric charpge ont

) doervsind it

PESeS Are an




i .

electriently charged -one positive, the other nepative, When tension is applied, these

electrical char

cs wre reversed, Thus mochanical vibrtion i anstormed inle clecisical

s The phenomenon is calfod the direct piezn slvotric oifecr

Herre purie and |

hrother siso discoverad that if a difference i voliage is sol up in mess! plates Beld against

¥

a small comprossion 35 induced in the orysial. This

oppesite
phennmenon ts called the inverse piezosiectrin effect,

The inverse plew

ot can be used 1o produce ubrase wic waves, i g

vodtage = apphied and removed rapidly, the crvstal expands and contracts with eoual

rapidiy and sets up the swrrounding medium, By speeding up the applisd —voliage oyele

suffictently, one can produce wltrasonic bonme. H the voltage cycle is squal to the natural

frequency of the quanz crvetal, the boan will budid up 1o comsiderable strenh

m

fier the development of the vlectron wbe, the French physicist Paul

fangevin suceeeded iy sonting up an o wed swong ultrasonic beams,

This was during World War 1 oand use such beams to detegt

marines under eatgr. Ulirasonic pulse can be sewt methodicslly nutweard in ever-

ghan

g directivas {seanping), a a submowing, it is reflected, The

direction from which g v

tve ds reflected is the divection of'y

distance of the submarine can be osimated by noting the time lapes bebwesn the

P
;
H

transn o ihe return of the relected pulse and by knowing the velocily of sound in

e

Istite i

uhrasound was pul sl work in possefud wavas, B was wied (o measure the

s bottom, providing a vast anprovement over the usus! method of dropping o

soned Bne over hoard, The locations of

&




portinns nf focberps contd also be determined using sltrasound, During World War H, the
e of uitrasonic pulses for the detection of engrgy vessels eome 1o muturity, This systan
was namd sonar used in detecting the presence of sub- merged sulinerines,

Uhrszonic waves (vibrations or beamsy have also beon used for the purpne other
than soholaiion
Strong sapid vibradions oan shake grime ouse, mud thorelore, they have beew used
b industrizs do clems pants and awsemblies. Ulirasonic beams have also besn used o

enetiate siecd givders b sewch of gas bobbles mnd other flawa. Other altempled sarly

apptications swore s mgans of communicetion and as Bigh

modulators in early

i

expetinents with folevision,

Unti the 1940s, oooasionally oven during the early 19508 acoustic waves of
fresquoncy sbove sudibdiny wore anlled supper sonde or hyporsonic waves The tenm
supersenic abog that e becmme reserved for speed eseceding the welocity of sound

white the lenm hyoersonio was simply dropped. However, the Iatter torm is making 2
oo . rd

returs i recont yoars, bul with o differcst moaning. As the use of higher and higher

s hecaming feanible, some people are beghmting (o rall acoustic waves from
around §OHE byperaosio,

Dneratly ubtrasonic beams are vary sensitive and complionted,

7




CHAPTER TWO
3B THEGRY AND DESIUN ANALYSIS
SNTROBUCTION

wenrtior stetesh by chapter one, sound can be esed i the same wiy s infraeed

b b detoct infrosion,

bed

Fo detect tntruston by the eiivasonic brader ditector, g shon borst of ulis EEATATY
i rmsnnted by an ulivssande tnsducer and reociver by another tansducer {a S50}

aife side of the trnsmitier,

The transmisabon is bepd continuous  {vonstant} and conseguently the reception

wntih altered by wn bieader. The itneder intermapts the ansmission path and stops

reseption thereby friggering an alar,

b VELDUITY OF ULTRASONID WAVES {2.4]

There has besn some ineonsistency b the veluelly of sound determinatio
beiween the results oblained from different experiments. B is naturnd to suppose that in
the loug base Hine taken in the apeneair deternsination of the volocity of sound, the

lemperature, pressure and humidi

s

paay chumge fron fhme to thoe and then combined
with personal cquation of the observer and the diTerent intonsitics of the sosrces of

sl are sufl e disvrepanoy among ohservations by order o oliminaty

S AL Blichelson devised s omethod of

detenmining i velonity of soond by sovurately measuring the woave fenpth of sound in a

&3

~
e




votue for ¥ oos 331, 29 4

etical valur for the velooity of snund comes as 331 Zmis
The velocity of sound is ghven by

Yol bt as e fregquency of the sound increases, Lo tends o ultrasonios the

Therefore ulirasonic have short wavelength comparsd to sound

waves in the audio freguency ranpe.

22 THANSMITTER CIRCUIT

.

ock gomerator and the ulirasonic

The transmitter chrogit comprises of the ¢

transnuitter (ransducery,

&

L3 CLOCK GEMEBATOR ASTABLE MULTIVIBRATOR,

ot

For this project the pulse genermior §s the popular 555 intrgrated cirenit timers,

k4

¥

astable muitivibrgtor mode. The A stable multivibrator has no sable

P
food
3
=~
ot
e
-
W
s
W
b
fan
b}
Ean

#

slales, consequently, # continuaily changes back and forth betwenn two siafes gt g

A

> o pin diagram of an Bopin packs

e

Coptrol voltage

[

PIN DIAGRAM OF A BPIN PACKAGE 335 TIMER

st
A
o

' \>
T




-

also shows the 355 thmer connevted in the A stable multivibrator mode

o]
o
ASK
X
A

D]
............................ iy KOS TS #1111 SO B . ‘LM

ASD,

Y 5

L

LR

FIG 22 Astabie Multivibirator Using 355 Timer,
For cleartty and better ondistanding we shall consider the complste dagram of the

Astable multivibrator with detailed inwmal disgram ofthe 555 tmer as shown in ig 2.2
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FIG L2 FUNCTIONAL DIAGRAM OF ASTABLE MULTIVIBEATOR
UIRENEY 555 TIMIER.
The timing resistor is split inte two sections R, and Reo When the power supply

)

Yeo ig connected. the sxternal timing capaciior U charges towards Yoo with 2 time

crmmtant (R + R €. during this time, cutput {pin 33 is bigh (eguals Voo as Reser R 4,

)

e 5 =} and this combination makes £ = O which has anvlaimed the tming capacitor O

i wolinge squals (1o be prociss s sl @

D R i SR I
ater thany, (273 Yoo

the upper comparator iriggers the control fHp-flop so that g = 1 Thag,

{3 ON and capaciior s

gransisior {4 with a thner constant Rl {neglecting the forward resistance of 145 The

bed




s vatue of Ko s approxomsicly eqund o Yeodh2A where .24 s the mavimum

current through the ON

tess thany Verd3, the lower comparator is triggered and at this g singe 5= 1B = 0 which

apn £ = 00 Mow O = U unclanps the oxternal iming capasitor U the capacitor 0 is thus

Prring the discharge of the thning capacitor U, as i reaches (o be precise is just

LR

oy

%

.,

fromn (1723 Voo o 0203 Voo B s caloniated as fodlows

£
s

fhe capacitor voltage for o tow poass RO circedt suhjected 1o 8 siep Input of Vec

Z

The time 1 tabon by the cirowit to charge from O o {071 Voo is

Oty = D 0pR amd e 12 o ehurge from O e {13 Yoo i {173 Veo (e

thigh = G689 {(BA + B

charged and discharged bevwwen (378 Yoo and {13} Voo respectively,
below shows the thning sequence and capachior voltage waveform, The

o

w tive that the output remains BHGH is the time for the copaclior o charge
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L DPERATING FREQUENUY OF ULTRASOMIT TRANSBUCERS

The vpermting : frogueney of wltrasrmin ansduesre var tos from Bkiz 10 5 Bule aver
UK or Gom 4 30w to 0.1 8cm iy wavelength, The transducers used for this projes
fuas i operating froquency of 4

DR B Both the transmitier aed thie roceiver

in high-power applicaions lower freguencins sre used hecause of ahs sorpicn in

Devices dat have higher Frogpoeney are mygen sompact, produce marrower beam
ad higher resolution and are pood for shost-range apphication whese abs sorpting is ned g

probiem.

OB OTHE RECEIVER CHICULT,
Vhe reoeiver cirealt consiags of the sensor {ulirasonic recoivery a filter, an AL

mplifier, & comparator, » tone zenerator and the alang,

2.8 THE FILTERD

A frequency selective clronll that paser s sipnats of specificd band of frequenc ies

»

mnd attenuates the sipnals of o pencics euside the band s calied an electric Hher
Filters may be analog oy digital, for tis project sn analog filter is used,
the shmplest way to make 3 Bier i by uning passive onn WoHenis {resisty

» 2

capactors and fuductors) This works well for Biph frequencies Lo radio froquoncies and
e

slirnsonic. However st gudin frequencies, inductnes beeonw problematic, as the induciors

beeome farge, heavy and ex BERRIYVE,




The active filtler overcnmes the aforementioned problons of passive fillers. They

et

gae op - mng as achive elononts and resistors and eopaciiors as passive slements, The
setive fiftors by enclosing o capacitor in the fed back loop avold using induciors.
The setive fbers have ther Bmbation oo, High Geguency rosponse is Hhmbied by

the gain - bapndwidth {GBW ) prodect and slew sate of the op -~ amp. “%mmvc the high

froquency active Blers are more cxporsive than pasuive Bliers, The passive fi

IR G Lo RN

froquensy range 13 more soononic cholor for applivations. ‘
Phe most conmnonty used flless are
Loy Pass Filter {05y
High Pass Filie (Y
Pand Pass Filter {BPE)
Pansd Rejeot Filler {aiso calfod Dand Sy Filler (BEEY
ininy Lo
& &
SR f%‘:ii.ifi; L R
¢ e
§ ey
F tent ,»g’
AN ftop " prass band
3 gl T
% H E
4 "4_. H H
o pass hamd ) ' ' A %
< > |
: B g .................... B3 g
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FIGUIRE 2.5 CY RESPONSE OF BOME COMMOMLY USED FILTERS
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v AC AMPLIFIERILA

oy

Phe uiput from ihe plrasonic recever hrough the filter ig a tow-level puise

wavetiorm, 1 cenm propetly

e deteoted and therefors neees 1o he amplified. There are
different furms o amplifier pireeis) e tverting and prn-inverting i};‘ze:-,s‘éi‘ammi amplifier
comfigurations propond 10 Both e il U sipnnis, However, o one wanls 1o get the &0
froquenty FeSpOnss of an op-amp o i e 8t prput signad b mupEt tnposed with do el
i+ hepnmes esspriial 1o ik the do component. This in achioved By ysing an A ampiifier

with @ couphng capaciiorn, AC ampiifiers < of inverting and aon-inverting. For s

2

project the inverting Ac 15 UseG

[ N

The cirouit showst bl hepws an nverting & ampliifier,

oy
1y

-,




The capacitor € hlg

F OO S . - v .
e G0 component of the inmg

resistor R sets the lower 348 frequaney of the amplifior,

S

L

Yo w LR = Y1 1B

N
/-:

i s seen from equation (4 ahny

5

stthe fower 34D frequency

-
(35

pLeneies, capacitor £ behave sy 4 short cireult and

the ampl t

which i farge onough for g notceshle

P
&0




CALCULATIONS FOR SI0MNAL ARPLIFIFR

AL =L R
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BRIVE S amphes an mvversion of the output with respeet o

B dnpat,
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Lurrent into the signal smplifier
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The not loop gain for the fnvert

23
H

ik = Wi

o
=
n,
-

he resistor R info the ampl

fier

o8 RBHIMNAL COMPARATORY 1,3

1%, s § - H . .5 . . N .
Phe ot stage afler the signal amplifier is the signal comparator, the cuipul of the

ae amphifier is frod into
signal voliage anplicd

vedtane ab the sther input

the comparator A comparaior 15 2 cirsuit, which COMpMTS 4
e imput of an operatiensd amphifier with g knows referenes

Cs basically anoopen-loop aperatioabamplifier with ootmil #




Yaat (Yoot ag shown in the idead transfer churss

ties of {igure 3.9
CORTHRET

f

fa). Howawer s

o has the Gansior characteristic of figure 2 8 ibyas shown helow

4% wat

i
7

(Y- Yrefy mb

- Ygat

{n} {b}

Figure 2.9 The trawsfer characteristios

] fdeal comparioy

(b Pragticnd comparator,

There are basically fvo Ivpos o

o comparaions -

{ay i} Mor-inverting comparaioy

frverting Crmpanaior

S Frpmetipoal codvizveeioig PRSP
k3 Practical compainion - £on

13
parmtors are used as hey ek

femend of analogo-digh
and

digit-treannfog conversion sy

S

wy ey B DS T S
i wrator o swhich

e circuit bolow shows a practisal yveriing cony the rforence

winty

i1

Ve 15 applivd i the non-ivorhing £4)

st Y g appd

BNV

Pio the mventing {3
ipast, For sipousoidel inpod the epataavelorm 8 also shovn i figare 230

2300 below and

for ¥ o positive amd pogative res
red b 24

ively

e
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T IE SR Slle F sy . T, ;
FIGURE 2143 {1} Feverting comparator. I

D output waveforms

As earhor stated the repenvrative comparater (Schmitt-trigperd is used for this

prevect. This is done by the sddition of positive foedback 1o the codrgRaralor olrvult, which

5

. i the doop gain - B AL §s adiusted o ursiy

v

sl thon the gain with ford back, AP beenmes minite, However i may not be

e to mraintain loupegaln exactly cqual to wniy for g fong thne in practical circubts

beeapse of supply voltage and tomperature vartations, so g value grester than unily i3

chosen,

Figure 210 shows a regencrative comparator. Phig pireuit v also known as

=y

the Inverting {3 inpat terminal and the feed back
vollage is applied to the non-inverting (+) gt erminal,

The input voltage Vi

v the outpit Vo every time i excoeds conain voltage

-

evels are called UPPER THRESHO D volage {Vord and LOWER

vy
mer
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| OV RTINS S N B . I 4, - ,en . I
cora dow threshohd voliage so it desiyy of amptifier ain will be of groater frecdom

ertium diode 15 ed 5o oas By wse = D2V D i the matlo gt by turping variable

T arviirdoebionieg i o See eadb vy o 3 S R L83
tse or anticlockwise. The angle sllovs is o maximum of 2407

$y e {3 e $iae g ey et o s
W @ for Huear vardable resistors = the angle

Yoo

k%4 e S e . ”
oy Vg Threshodds

Trigper

A

-i"l‘?.féggc.r Y Y
| 2 o
Ky= By = 0K L
O < input impedonee < o
L < realty fnput impedense < flfor 3387410334,

fver eyt oy $3 ~<y4 T § ¥ "
Hooted by the vpoamp's mpedence, To beep sreors o

<

Viigger i FEH RES

% F g v pine S 5 i h A H
voltage grester than or eygund to ¥, 0 02V should be nrovided |

P

v the

PERBIRST RSO,
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Lot Vi e Fandt

s Dedow 2V o the alarm il ring.

U0 0RE 00100 (10105 1 10X 10'R6 =9 x 10 x 10°R8

Vi = agpido b3

: e YR TSR0 T XA
Yopeas - poitk = 2VP = 7530w 7 54




L5 e
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AL amnphifior pain, AV

Whoere FEY i the mutput voltnge of the altvasonic receiver

L5 TONE GENERATOR

b figare 2003 the 555 thvers is connected by the autput of the comparator 1o give
gy mudible tone. The 355 tmes is controlied by an oxtornsl o paciter and resinior network
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fhe froguency from R i feed inmn 54y bt be abe o oblain an
sudifle sl whenever the inansdibie ttragound iy micrrupted. The amlibi frequengy
for buman Bearing range bebweon 6, . ZOK Hx angd by faving o froqueney of o the

¥ i

st of tie g Erneraior an audible sound s receivey) trmph the Spesker,
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A0 ELECTRICAL CHARACTEIISTIOS O ULTHASONIE TRANSDUUERS {9
A dirasonic wansducer in ¢ spreial devive e monverting high scoustic waye

Eo olrctrivgd sigaal They can sl e amed 10 copver cleciriznt stgral inte acousic

Por this project, the follonving sharaciorintivs ax spesificd by the s faciurer

whered for the propet mctioning apd efficiency of the fransducer,

SOOLA087 SURI0IR
Transmitier Kyopiver
sensitivity Foadh ~GAdE

Resunant froquens 481K

EEoN

y 404 1Ky

Pulse rise tine Ziiseg £ Smgrp

34




Masiy 1y nrt vl g

2 s
Impodance LY

: g o8t oo N
Uperating Temperature =AU 2600

BT VT TN
Lapaciance

fioopy

the operating distancs and the

. . o EeRs
directon angle are Smeters and 3G

LA THE POwER U PELY UNIT

Most electionic svstem and cireuits redives a o source for thels oporation. Dry
ceils and batteries are one form of d.u source. They

have the advantages of being portable
ad ripple free However, their voltage are low, they need frequent replacemens and are
expensive compared to conventional do power supplies. Since the most convenient el
eeomnmical source of to convert this domestic A supplyv. I8 s ady antageous 1o convorl

this alierating vols tage to oo voltage. 1t is arg

The components when

gure 2 A shiws the bleck seh

wmatic dingram of o

tpower supply unit

o
v

Transformer !

2

e
e

43

3

4

Figlid BLOCK DIAGRAM OF A POWER SUPPLY Lingt

ation §'

b




THANSFORMER: The tansfoomey reduces the incoming volisge 1o the reguire vollage

BECTIFICATHIN, This con be defined ay the process of obtsining Uniadirectional

e

currents and volisges from alternainyg current and volinges, in the desige, of the power

suppdy unit for this project, a bridge roctifior was usod,

FILTER: Although the owins of e A U o pulse 2.0 converier s of single polarity, the

1

changes i fevel gre stifl undesirable. Vo wperale clectronic supapment, the D00 must be

of vonstant Yevel This provess of maintaining level is called “filiering ™

A mapschive bype of low flter i3 the most widely wsed. The charging and
discharging of the capaciior i the fHter is desigred so that B is capable of maintaining 2
wl to the Dler varies, For this project bowever a

redatively constant loved na the mp

smocthening capacitor (220088 s used,

BESULATHING From the Glter, ms optionsd stop to foke §s o provide ropulation. This
maiitains consiont oulpat ander various Joad conditions. A spocied form of diode called

zener diode von be used for shmple repulation. Yolisge regulator leg are also wsed. For
this project the 709 vollage regulator i3 used to provide profection againgt overloading

aed under foading of the crout conponent.,
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= HO0 miorn-fared clectrolytic, 1Y
LED = Liphtandtiing diode
= F2ovols ansiommer.

BR; = brdee reettfier

i




CHAPTER THREE

308 LDAYOUT ANDOONSTRUCTHIN
by the construction of cach of the sections that make up the introder detecior, the
design apeoifiontions were ubhored W strictly cxcept o ares where now-availabiliy of
puderial connpouenis make 8 pressible B shight sasdifications (changes of specifivations),

Proper component fvont was st caried out on paper thereby making fauh
p $ k &

identification very easy diring consttuction propor,

30 MATRIXBOARD LAYOUY
The dipsamion amd size and complodly of eaeh compoment wore laken  inlo
coustdorstion 50 a8 to provent the overcrowdbng of the components with 2 perticelsr

repion or point on the vero board, The desipn wos divided sl tvo modoles

sunseqguently twe vero boords wore used duving the construciion,

AMODULE &t
g iy shosen oo fgore 300D mnb 3 comprices of the precer supply unit, the polse

genesator, amd the franamitier trnsducny,

MODULE 3
This socond part is made np of the elirasonic receiver, the Blter, the a o amplifior,
ped B ovontaing hvo upeamps imaide s the wgaal amplifier amd dhe

the comparsior o

comparatoy wire connected on v JU




52 CONSTRUCTION

e

Phe constroction work procosded afler the compurentciroudt testing on the

projectirend boord as ambined on the paper o the matrin boaed favout of figures 31 0

The powver supply usit vas constructed ag design with an LED connscted a2t the

autput of the power sapply fo indioate that power s on whon switched on. The S-pin LM
ier J0 i an astable mode was used o arliove o fopency of 40K Hz

Shmplifying varefully plamsed the clroult, wirlng, minimive srors, sad thereby

making roublechosting omsier. The overall chrenit favomt was paratied as much as possible

for logic signal Poav, Thesr serves as help to anyone fooking o the board 1o easily find

s of the cirouit and trace signal thiough i

bad

.

At the 105 ware Baid nosuch noway thal they point {o the same direction (o reduge
the chance of some being put in keep traek of pin maenbors when you are witing or

sronhlechooth

The cirouit was bodll seclion by section., As ooresult of this, before moving 1o the
construction of pexd seobion, the provious section s textd wmd must be confivmed okey.

sent femds wers kept at g mdounue 0 provent socnfental short

cireuiting. fo sockels werr used so that sy defective 10 can b roplaced withow
removing and ofles incorrectly roplacing the wires Copaoitors and offur componenis,
fibe resistors were mimmied with thelr colonr codes reading from feft to ripht or from top
t botton, 3o thal i i easior o opol wrors,

Adter the connection of oach seotion, B0 pivs wore checked cach from pin | in the

Loosure that overy nin ig acrountod




for g conmection to the proper point to point. While thix serm haborious, the Hime spend in
careful construchion and chocking Is well repaid by having the clroult work the Brst tinw
and aiso by hoviag the conponeeis in o save vondiion,

he aeddering was cautiously done o as 1o avold short chrosit or bridging of 1w
points of different potoisls on the vere board, Vero board scrappers were used i

sepapate vases of accidenial soddering with awckers, Bxirn gare wan jaken when

sonneeting the legs of Hls 1o power suppdy and gronmd, Using digha! mult meder various

e o egund polentials wers testod For continulty amd clegy cuts wers
made where pecessary.
White soldering, the following were taken o considerstion

sy A seldering woerr made shinny sather o doil groy

3 Llare was takon (o enswe that the solder bad flowed o 2 smooth paddie rathe
than formed into g round ball

o3 Al solder bridpes {pivees of snlder crossing copper irmoes) formed waore broken

with 2 soddering ron and wappors.

dr Al exeoss splder wore removed,

44}




CHAPTER FOUR
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4.1 TERT AND MESUREAMEM

Ater carefully siring the chrout, cheoking componend poberitios and g fsvout,
the various sepmonts of the consbraction were separstely tested for thelr wodkabibiny.

The sustput at pin 3 of the 555 tinser was tested witly s oscilloseope G be o square
wase oy desived, Adter weomecting the tansdurer fo Pin 3 the fopul fregueney of the
tamsduner was also messured by conneciing o digial meltimster to the logs of the
fransducer,

The cetpm of the reeeiver was also fested before filtering on the pacillnscopr and

after 14

sring the traces of aoise in the waveforn roduced depstieslly. The cutput of the

mwapiifter was rectified and the ouiput of the ac amplificd was rectified and Y output of

the reatified was viewsd on the oscilliscepe and Baied to be aode voltege, A LED was

connectod o this mutput, which came ON whes the two tranaducors wore faced one o

v

anether and goes OFF whew they are torsed from cach other,

When the fransducers faced cach wiber, an object was placed in between then sad

poven

this miggers the alwns or before the speaker was conpested the LED on the meeiver
seetion goes OFF when the ebjoct wis renoend the LU comes OM again, This indicales
thore s ransndasion amd reoepiion,

Adter all the st wore comied ot e Sosdom was found to e vey suitable B
detocting oll fonns of intnaler into o proteced aren and i couhd cover o distanes of I o

devs {four metres),

v




4.2 PROBLEBS EMNOOGUNTERED

Yhe probioms encouptored i the oxesution of this projest include the non-

avatlabiiity ol biph cost of the aecded components. The fransducors expecially wore

’

vy diifiendt o get sines they are not being sobd i Minan, 3 ook me some months of
waiting for orders which the dealoes me themselves snid was coming from abroad

¢

e tramsdusers were very sensitive and oroblomatic, gt 2 point one was damaped

and | have (o onder for g now ong

Lack of proper conipment 1o mssiad in casy consiruction,

s onerpy ey pot propagate inoa well deflined beam hke infra-pad or Hght
fromm o spot lght, bat rather i a defused cone, pore intonsed at the contre and droping off

A the edges, These soosed an inithd problom s daoction,

Fope due to seldered joint was also a probiens begaose of Hs effect on the circuis




CHAPTER FIVE

CONCLUSIONS AND BECURMMENDATIONS

5.1 {OMNCLURIUNG

i oean be deduced fren the Torepoing report that the design of an wirasonic

intruder fike any other slecironic systemt needs carctul planning and buplomentiation.

There nre various nfruder alarm ovatoms but this particular one b5 wape Irepuse of iy

mode of operation- the means of infrusion de dectiony o be preciso, As earlier stated

tdecided 1o used i my own way o detect

ahrasentc have 2 nember of applivation but

ety chatlenging snd tisking beravse of i3 orig dpatity, To be fank and

fstryamons, B

F R R4

sinrere it was ned casy but §am bappior now that my conception i5 2 reality,

52 RECOMMENDATIONS

witl hocome a replacement for

This circnit i properdy researched and dovelope

pryy alarm sysioms Gntruder defectors) that are nod “fool prool” hecause # has the

tendency of being abmost 100%% ool proot”
ommend that the depariment or the school Amthority shoold zinbark

therelor ron

ther develomnont and comnnercinlisation of this syddeny

| alse recommend that the achool should be mare invelved in shudeints projoet

ving them clatlenging and refovant tapic and alao pivieg them finencial

asciatance or other wine when nesdod,

e
et
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LIST OF COMPONENTS USED
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