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ABSTRACT 

This pr~ject is all about the design lind conslru~linn nf HIl ;\1l1l11l\:l~i~' 

Occupancy and Utility Control System, embarked upon tn cnhance- and c\)l\in)1 

electrical power consumption and also detecting occupancy level in spt:'l:itk 

environments. The design is ollscd on the principle or using II micl\)( I.)n{I\1Ikr h' 

control and also helps in displaying of digits using the sewn segments disp la~ nl\.xk. 

It entails \vriling of computer progrullls(C-Progrnlllllling) whkh is ",rillen inl,' thl' 

microcontroller us progrnm codes. The design Illdhods ndnpred in the-~' ' r,~ i t'~t 

involves si:\ stages; t~u!1~mitt ::-.g ciicuit, the sensor/receiver l'II\:UiL the' 

microconll'Oller, the counler/display, the switching dn:uil nnd the pnWt:r supply 

circuit. The project work was fount! working sC\tisfhct~)f'y. 
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CHAPTER ONE 

INTRODUCTION 

This 'project "Automatic Occupancy and Utility Control System" is :l (k\'ic~ that t:lk~s 
, I 

over the task of controlling the 1'0(, 111 lights liS WC\llls CUIHltin!! 1111111\1('1' I) l' I'(.'I 'S\)II~ \'i~i~\'\'S ih 

a room , Tlv.! rr~ject nims is to nchicve the conservlllinn or l'It'ctrh,:nI 1'\1\\\'1' h~ (\ut"n\:lti~':\lIy 

switching I)fl't:le power supply when the room is empty or persons nnd th~ I't: j'd t.:' cmcnt \,f 

mechanical h)ggle switches with the sensitive Ullto swilches. This is uchkwd ht\)ugh tIlt' 

design and cnnstrllction of a simple, reliable" highly sensitive IlIltnmntk 1\,,,11\ Ii~h : usin~ ~\ 

microcontrollcr to achieve simplicity and reliability. The system is sdf opcrntinl!. h:l'. ing tht' 

anility to rc!.cl itsclt'uutomnticnlly [lnt! thlls need little \lI' III) hUIlHlI1 illk' l'\'t'llti\)II . 

When a !Jetson enters into the room then the cOllnlL'l' is mt!olllllticnlly inl' t't'm~nt'; d hy \)Ilt' 

and the li ght in the room will be switched ON. When he knves the rO,1 t11 the -:'\'unter is 

uecremented by one. The light will be switched OFF only ir nil the persons in tht' room go 

out. The mierocontroller receives the signals from the sensors. and this siQllnl is \'I'Cr:ltt'\i 

under tile con tlUl or sollwuJ'c stored in tho ROM. The rnkn)~(){lIl'\)IIct' L' lll\ litl\l\l\lsly I\\\lUit\l\'S 

the inlrart.:d receiver. When any object passes through the I R receiver. the I R rays t":llling \,.'1\ 

the n.:ccivc !· tl r·.! onstrllctcd. this nhstr'lIction is sensed hy 1110 rnil:l\h,'ontt\)lkr :1 ,\,,' til ' lights 

turns ON and ailso it s counts with the help of 555 limer 111'esctlt whil.:h !lctS!lS n 1: ~) Ut \ll' r. 

1.1 Ob,jcrfi ves of the Project 

The nhjct:livc nfthis project work will therehy include: 

I. To dcsiJn and construct a simple lighting control Hnd cOllnting device with t~e aid of 

a micl'0(:ontroller. 

2, T (J ca,ie lip digitlll cUllnting devices thmugh the IIItI lit' i"fhllocd bc:/II\1 , 

3. To create awareness in electricnl and electronic design in digital cOlltlting de't';,'es. 
'- '- ~ . 
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4. To stirnl'late students interest in the growing lield of digitnl l.'\)lInh.'T and 

microcontroller programming. 

5. To conserve utility (electricity supply) system. 

1.2 McthCldu'(lgy of the PruJect 

The methods tlsed in carrying out the project nre os lollows; 

The projcct uses one powcr source: thl! reglllntl!d 5V Ii'om Ihe: mnin SOlll\:c tP1ICN) . I'hi~ 

arrangement rro~ ' ides a steady power supply to the circliit. The seven segml.'IH dbpi.l\ Ilst'd 

are common -·anode and arc connected in pllrnllel",nulliplblln r(.'dll(' ~' d !hc:. IImh"!' \, r il\pllt ~ 

and outputs. 

Thc microconlroller docs the above job und It (liso receives Ihe signnls tt\)tlllht' St'l\S\) (':', :md 

thi s signal is operated under the control of softwnre which is stored in ROrv\. i\ li l' r~")( (\ntl\) lkr 

ATHCJC51 conlinuollsly rtlonitor Ow Inthlrcd Rccciwrs. Whell 1111)' l)l~iS:~1 p n s s Iht\)lIgh tlw II{ 

Rccei vcr's Ihen the. ! f~ Rays filII i ng on fhe I 'e(~eiver's nre obstrucled. th is obstruct ion i~ ~en st.'(,l 
, , 

hy the m ierm;. If II roller. 

The swilC/u!s 'arc connected to each seven segment display to SWildl 1:1I1'1\:nl h) t'H· tl U:D in 

other to di srl:\y the number of persollH coming in and nlsn th~ IHllllhcr of pl'l':\l'n~ kn\'in \')' th( 

room with the' aid of the counter. 

nut if in uayligh : the lighting bulb will not glo\\) hut immediately its dark the lightin~ bult"l 

will glow Juc to the present ofa photo J'csHor pres!:lIt illlhc lksigtl nt'lhl.' pt'ojt·~1. 

J.3 Scope of the Project nnd Llmiflltions 

The aprlici. ;llII til' AOUCS cannot be over emphasized .in Ihe world nt' cb:tt\, tli .: s ~\.'a ll s l' ,)1' 

its sign i fil"anc: c in electricity cOl1scrvnt ion, Such prflct ica I IIppl ielll inn inc l\1 des Illl' s\\'itd\in~ , 
, . 

ON or O! 'T o ( electric light or bulb in iI 1'001\1, 

2 



The AOUe . is based on sensors, integrated circuits (ICs), lind Illicrocontrolkrs and also on 

the relay switchf!s. It also has a counter that counts the nUlllbt'rs of perS~)1lS tlmt ~xs ~) llt and 

its shows this Ii' In its display using n seven segment display led. 

The limitation of the AOUCS is that it can not detect t\~o persons coming inside:l bllildin~ at 

a particular time; it will sense error of such occurrence. lInllvnilahility (,I' s~'me ~)t t Ill' 

principal components especially in this locnlity and also high percentuge ofmulfunctioning ~)r 

faulty IC 's h(;illg [i,old us new ones. 

1.4 The Slf~nU1cllncc of the Project 

The heneG's of/.O(}CS are many. in terms ofencrgy cnnscl'vntil)n and l'(l\'ir\) IIlHt' lllai ii\lI'~\~' 1 

arc significant. The system's overall operation nlld benefits from reJh.:~d en~rgy 

consumption. improved working environments. The production of ekctrkity is the larg,l'st 

single source of uir pollution frol11 t.ho burning of fossils lilels . t\ !'()wcr plUllI lIsed (,1 ?-!t' lIt'I'llle 

electricity burr~s oil, coal or natural gas that emits gases such us carbon dioxide. sulphur 

cJioxide. The~:c g~ses, in tum CflUS!.! Heir! !'Hin, smog lind glnhnl wnrning. Conscr\'il\~ '1I1.'rg,,\ 

rccJu<.:es the al11,oul~t oj' ruel Ihl~t lIas to ~~ ~~;",stlmed, thereby reducing the amount llr P~)II11 (ion 

Generated. 

1.5 Sf)Ul~CF: OF MATEIUALS 

Materials usltcJ .ar this project was sourced rrom scwl'IIl plul:cs, they ill.:!lld~ \'ari~)us 

textbooks, prl.':vic!lIs final year prqject, lecture notes and numerous websites on the internet 

wilh the internet yielding the most vuluuble I'cfcl'cm:cs. 

( 'wflpollcnh IIlId worklllg touls were Slllll'l:cd !l)l:lIl1y Ihllll minIlU.Thl:sl: i II.:! II d 1..' I\'s ish)rs. 

relay. caral:itor." \',.{)nnccting wires, microcontroller and trunsistors tn mention :I ft: \\ II hi lt- till.' 

working too ls im:.luoc digitull11illill1c!t:I', soltJerillg iroll Hnd s~n:\\'dri\'l.'r. 
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1.6 Project Layout 

Chapter one; f, cus on the introduction. gives 1I brier overview of the t"pi~ I1l1d st:lIt'S pl\~i t'\.' t 

objectives, scope, problems and methodology adopted. 

Chapter two; mninly on literature review bringing In li~ht hislnrklll dl,, · d\)p~ll'l1l s.. 

advancement and limitations of other works. It's ulso contains tht' tht'nr";'licnl l :lI:h.~~:.I\'\lIld ~) r 

project. 

Chapter three ; contuins circliit diugr~\lllS, design I1l1d 1Il1l1lysis. it spc~ilknti\)I1, \:il\.' llil 

requirements and design (JPproach and contains detailed notes on the 1:0 1111 ()nents lIs t."d 

defending their chlJlce over contempornries. 

Chapter four; sys tem construction alld testing. 

Chapter five : final chapter summarizes the prQject's urea or npp liL'lItion. 1'1\)hkm t'11,'.I \ll lI t'I\.'d 

and limitations of the work as well as suggestion fro rurther improvcmel1t. 

4 



, CHAPTER TWO 

l' LlTERATtJlU~ lu~vmw 

The idea of lighting and occupancy is familiar to everyone but it is a concept whil.'h i~ 

dif'licull to describe. The liltlruturc rcVltlw of'this prlljel:1 \\'(HIIl! be II I'l'lIIx'n 1 if I t:lik,1 h' 

critically examine the historiclli and development or lighting. 

2. J History ~nd Development of Lighting 

In recent years researchers have been seeking n new economknl solllli<.1\ \ )t ' light 

systems. With the current increase inclcclricity demond, energy cnnsl'rvatinn has \' t. ' \,1 11\,' :1 

heavy considerut;on. Although it Illakes up 25% of ull dectridty cnnsulIll'd nnli<')lIall). 

lighting is often overlooked us n POlclltiul source of conserving cnergy. An nlll()IlI:1tk light 

control device uses photoelectric bCllms to detect n person entering 01' Icnvin~ a 1\)\)11\ and :\ 

l11icrocontrollc.:r is lIsed to keep track of the number or occupunts or n room, keeping tlK' lights 

on until the last pt.:rson leaves. This system could potentinlly reduce light usage or a P ·''\.' 1l\ \)r 

occupancy oy as much as 55%. rS] . , 

In Nigeria, lighting accounts for 'approximately 30% of annua l electricity consumption. 

while in UK its 20% of electricity consumption, therefore it is impnrtnnt tn l't1~ll:,\' that 

lighting installation arc us energy crticient IlS prnclicnhle. Tho lighting dcvil'e in \I~t' enabk 

alltomatic swi'cll-off of lighting when buildings nre Ut1{lCCllpicd and ;1U!\ltl\atk ', ii n'lIl1itli ' 

wilen su ftkiC/lt /Jay li gh t is Hvuiluble. The device cun be setup qu'ickly Hnd cHsily Hnl! \ \ ilth,lll! 

the need to run cables. 

2.2 Flnt GciH.ru tlun Duy Lighting Technology 

Lighting as been in existence ever since the first day God created heaven and earth he 

said "I ,ct there be light llnd there WIIS light". nut [IS chllngcs stnrh.'d (ll'l' \lITin~ h) man. m:\I\ 
r ~ 

knew it high time, for them to have light when there is dlll'kncss. ~n nl'C\\'o\)d \\ a~ tht' til'S! 

li ghting system man used in lighting there l' nvironment when its dark. I'vtan tried \ ' ari~lll~ 

5 
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modes of lighting but the day Faraday discovered electricity it so lved mnn's proh!em dt kast 

30% of the problem was solvtd, t:hereullt}r severnl sdcntist tried t~, :11'1'1." l'Il'dn~' it~ h\ 

lighting, which was successfully achfcvcu through Ruhinstein whn invt.'nted the light ing bllll~ 

in 1890, from there variow. scientist hhs diseovel;ed lighting system whkh k:ld 111:111 h' tht' 

second generutk'o of lighting. 

2.3 Second ('c rncratioJ) Day Lighting Technology 
. 

The wireless lighting manugement solution thnt is ht.'en design todny is tht.' St'\.'\'nd 

generation of' lighting, which include lighting sensor lind control technology, Tht' Sl'\.'~) llI.i 

generation which depends on a wired network is nr.w in lise nl! over the world nlkr sl'il'ntist 

first recogniz(;d tile large potential f()I' su ving energy hy IlIking IIdvllnt:l~l'l1fd:I: ' li ~ hlin~ , 

Sorm: vur ious Icum's of rescllrehcl's lit I3crkt)lc;:y IlIh hegun dew loping nn integnltl'd 

building equipment system (!BEeS) to allow facilities managers to Ilutolllatk:llly c~'ntl'\'! 

devices such liS Jighting in commercial buildings, using II computer worksIHl ir\\l Ilml a \\ i~'\.t 

network. 

Thl: team developed n set or prototypes. including 1\ digitll! il\t~rtl\~l' II.)!' din ~nUlhk 

li ghting li xtllrd. II li ght sensor, switches, lind II user intl'rlllcc lill' \'\)ntr~'"in~ II", !\l'{\\ \\r" 
". , 

from a personal com puter. Their rescnrch clcmollstl'lltcd Ihlll 1I11tn1l\ntcd IIl,t\\\'l'k ~'~)ntl\)1 \'1' 

lighting system could be cost effective in new construction and major renovation pt'oje(t 

wherl: it is relativdy easy und inexpensive to run the necessllry wiring. 

The liglJt is controlled wlrelessly by the motes, which receive instruction n\'m a 

single board cO~Tnlll<;r that r.:o nnects the entire network of moles to :l PC rtlnninl.! li~htin~ 
, ' 

control software. frilC research team has also developed a wireless environment sensor that 

mcaslIn:s the lighting level in a 1'00 111 , 15'1 



Energy may be saved by ensuring that lights art! 'used when or to the extt.'nl: whc'n 

they are needed. The University ofM'ichigol1 hos implemented 1Il1tnmntk Iightin~ dc\ 1, (.':' in 

offices, corridors, restrooms and classrooms. 

2.4 Third Gcncrlltion Dlly of Lighting Technology 

Thl! Th ird generation dllY li ghtirg ('onll'ol SySIt'lll l'ntnils till' lksi~tl \'1' ml " ,'\Uh'l lI :ltil.' 

Oceurancy and lHiiity Control Svstc~~''' , T~~is device is n lighting nnd rl'1lII\)\ sySI'1ll that 

light with the aid of' inlhlred, microcol1trollers, IIlld photndinlies Ihnt menslIn.' till' Ii~htin~ 

level in a room, tells whether the room is occupied 01' cmpt) i.e. Inlllsmit this inl\)fIlHlti\)Il 

through the mic:rocontroller. Light sCllsor control switches onhll)' UlItllllHltkully, llclpful I~)r ' 

the elderly, disab ;ed or children. It has the following fellturcs: 

I) Turns on at dusk and off at dawn aUlomatically 

2) Frnits bri t ht und warm light 
I 

3) Modern design 

4) I:eollomicu l and long life LE[ technology which gcnerntt's nll\\\lstl11) \11.'111 

5) For ti!:lC ill roollls where background lI~ht Is neecbl. 

Since ih~ device maybe left dormant fol' n Ions tinH.' nnd will be l\.'quil\.'d t" "l'I;.'1':ltl' 

with fast rcspons l!, there must be a reasonable guurantee that it will" 0pemk \\! tl,\) llt human 

intervention; hence reliahility is of utmost important. The system must be abl\? tI' (ri~~l'r 

immediately a person enters the room and power lip the light bulbs; thus lhe systems response 

must be fast and accurate. 

InN ig ;riu tOUIIY, the lI !.!ed ft)l' elcctricul power conSCI'Vllt illll l'llll Ill) 11l1\gCI' ilL· iglh)r~l. 

considering the state \If po'her generation, tr:msmission nnd distrihution in the ~'~)lIn ~ r~ , It is 
1 

"hvi()lI~j that t.1i ~i ~jYS!cll1 hilS COIlIC or ugc und needs !ll he plll'! \,1' ever) t\llllle \1 1 , I nil'\" III 

present day Nigcr:a. However, importing such devices may be too expensive and Ollt M l~ach 
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of most Nigerian!), but local manufacture of the device lIsing rendily nvnilahk ~nml' .. ' nt'nIS 

would to a large extent resolve this problem of cost . 

2.S Theoretical Background of the l)roJect 

The theory of this project incorporotes vuriolls theories lind prindpk \)fl'k'l..'ll'\\ni s. 

These are drawn f,'om topics such as optoelectronics, power clcl'tl'nnil:s, inll'grn!cd l'il\' ll ;( 

electronics and <.~ lectromcchunicnl devices. 

The "Automatic OCClPUI1CY und Utility Control System" ~ nll he di vidl'd \)1' hl,\)kt' ll 

into di ffercnt cire l its segments nameiy; 

I) The Tn.lI1s11iltcr circuit 

2) The Sen:<;,)r/Recciver circuil 

3) The M i<.:rol!ontrollcr 

4) The Countcr/d isplay 

5) The Switr-: r.ing circuit 

6) The Power supply unit 

/,()WI ~ J{ 

S(jPPf .Y 

" 

]
-

.. 
INFRARED 
SENSOR 

MI RO· 
CONTROl 

ri jg 2.0 block dillgrlll ll 

3 -IlIGlrl 
nISPl.:\ Y 

'--____ ._.J 



2.5.1 The Transmitter Circuit 

This is the rortion of the system \-"here the infrnred beam nriginntes. The tmnsn\lftl'r is :1 

fight emitting diodl!s thal emils light in the inlhm:d /'\!gion. It sc:nds II -:OI',il\ll\~ llS toeam 1.)1' 

signal with 11 bcnrn anglc of 40 degrees ovc/, U distnncc 10 the infnm'd sellSI'!' alld l11aillt;lins a 

constant fink wilh the receivers. II' this link Is Iwoken. the rccciw/' "'hkll is al\\u~ S H,' live 

LOW becomes active HIGH. The infrared diode operates Ilt Il frequency rnn~t: \)1' 3~ Kill l\) 

40 Kf Iz. The infrared diode is combined wilh u 555 limer opcruted in II IlhH\l)SIlIOk mode h ) 

produce a sing!';! rec tangula: pulse, whose amplitllde, pllise width Ilnd \\aw shap(' 1. 1t'1~ \ lI.b 

lJPon the vullJCS Hf' circuit compononts. l7J 

2.5.2 The n cceiver Circuit 

Thl! receiver segment consists of infi'nred sensors which dell'd in\l',m:d si~l\:ds 

t:specially ill a waveform. The inlhll'ed sensor~; IlrC . OIl lIctiv\! LOW \\'hkh Il\~ans th~ 

microcontrol/cr is presented with logic 0 when an infrared signnl is detected, Wilen n\' siglml 

is rt:ceivt:d. lht; logic becomes I which is uetive HIGI!. Once till! link is intact or ol\)k~n. tht" 

sensor sends a sig ~lal to the m icrocontroller for interpretation. [7] 

2.5.3 The Micl'ocontroller 
'l 

Tht: Itlicrol.:ontt'oller serves LIS JIC "Bruin" of the entil'l: systcm. It proccss~s th~ signnl 
I 

from the sensors alld determines the netion to be tuken. The microcnntrnlkr is I~spons ibk' t~'r 

deciding if there 11'1 any person still len in the I'oom 01' not. The ROM StL)I'CS Iht" , ,': (,\ Ufi:' 
I . 

which the micnl(; 'Jntrollcr lIses to control the trigger or switch. Reset is ~:st"d to pllt tht" 

micrm;ontroJ/cr inio n known stute. Normnlly when 1\ mil.:rocllllll'nlkr is 1'\.'Sl't l.'xl.'cuth,,, sl:lrts 

frO/ll address (,\ or thl! program memory. this is when: Ihc lirsl cxcclIlubk IIscr pr~:~ rnl\1 

rcsidcs, Tllc rt:st:l (Iclion also initializes vlll'iolis SFR rcgisters inside tilt' mil'l'Ix\' IlII\ )lkr, pq 



2.5.4 AT 89Csi Mlcrocontrollcr 

The 89C51 microcontroller IIsed in this project is a memher of 8051 mkl\)~\)ntl\'lIl'r. 

which was intro(luced in the early 1980s by Intel; Despite its rdativdy old agc. thc ti95 1 is 

one of the most popular microcontrollers. It hils three 0) general typcs l)f Il\cn\\)I'~ : ~ i) ~\"ks 

memory (j j) Special Function Register (SPR) and (i i i) 1·.xll'l'Ilnl mCllwl'y. 

The Hc)C51 contains Flash Programmable Clnd Ernsnblc tvkmnry tpEROt\ l). \yh.; rt,' th~ 

codes (programs) memory CIlIl be reprogrummed. They nrc clllllpntihie with thc ~W:' I ilunily 

and offer reduced power consumption nnd high functionalitY.1 Rl 

2.5.5 The Counter IDlsphly 

This scgrn·:.:nt of the system is under the direct control of the micl\1\:ontt\)lkr. and is 

used to display the number of persons in the rooll). We can displn)' II Ill\llti -di~ it IHlmht.'r ~~ 
, I 

connecting addit ional displays. The 8 LEDs inside each display can be arrangc<i \\ ith a 

coml1lon cuthrlde or common IInoele. With n common Cllthlldc displn),. the ~\ 1\11\\\)1\ ~uth\."k 

must be connected to the OV rail and the LEDs are turned Oil wilh logic I. Common umxk 

displays must hIve the common unode to tho ·'·5V mil. Thc segmcllts III~ Illmed \)1\ \\ ilh Il)gi~' 

O. /:or the purpose 01' this pr~Ject common cath()de display is Ils~d . I )isI'Iayin~ di~its is 

carried out in multiplex mode which means thut the lI1icl\lCnl1tl'l'lkr altc.'rnale.'ly (, I' ill!" \ ' 11 S 

digit and tens dr gil. The simplest way to drive a display is via a display driver. hut 

alternntively di s[Jlays can be driven by n microcontrollC'r and if m()re.' thal1 "Ilt' disl'b~' is 

requin:d the mcthod to drive it is call~d lI1ultiplexing. The main dil1t!rence be!\\ccn the [\\'0 

methods j<; the nU lnner of drive lines·r61 Pl Pl 

2.~.(, The Switching Circuit 

Thc switching circuit is Illnde up ofn PNP transistors switch which is l\ s~d III 

energize the reillY. The transistor hns two different stntcs. the.' ON and OFF.III 
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2.5.7 The Pow(~ r Supply 

Powc sl:pply is a basic requirement of every ckctrnnks system: I'~)\\l'r must l~' 

available for the electronics system t9 perform its specified duties. 1\)\\'(.'1' supp l' : .In lx' in 

form of" Altcrnut 'ng Currents (AC) power supply 01' n Dire~t (lIITcnl (IX' ) I'l We'!' sup;' l;, ril l' 

rower suprly twit for the system was huilt lIsing 1\ 24()V/I::!V SIl'1' tk.WI. :ml\ .~ '~) f l" 'r. full 

wave bridge rectifier, a IOOufCapncitor for sn100thening orthl' signnl output fl\)tll thl.' l rid~l' 

rectifier and a 12 V 71W5 voltage regulator thut makes Sl\I'C the 12V voltage ~quil~d tor 

triggering the relay is produced, Por the alternating current pnwt'r supply \('1 bl-'\.'nmc ;\ dil ' \' t 

currcnt power ~urply, it must undergo S(II\lC processes whkh lire tl'UlIslortnHlioll, 1\.'\.'lili.;ali,ln, 

filtering and regu !:: t: 0n. 

II 



CHAPTER THREE 

ANALYSIS AND HARDWARE DESIGN 

The mialysis of the AOUCS provides both theoretical and mathcmatical t'quati\)t1:\ 

involved ill ~!Ie d{~~' lgn. 'fhe hurdwLll't dt!slgn (circulI's oonslnlctllll\) is m:hk\'cd buscd ~ll\ Iht" 

results ontaim~d from this chnrter. Figure 3.R shows the cOlllplrtl' ~:il\:'lIit di:l ~r :'l \ \ \If Ihl' , 

Automatic Occupancy und Utility Control System. The Vlllucs lint! typt's t)f ni l ,' k ('ril'al 

components have been indicated neatly. For the sake of simplicity und accuracy. [he ~ircui[ 

was divided into differcnt units !IS shown helow in fig. 1.0 lind rcpl'Csl'lltl'd il~ ' til' 11\1\\ \' 1\:11'1 

of' figure 3.0. This chart elaborates how the calculation involved would be done, 

The '1\ l:tomatic Occupancy lind Utility Control System' comprises of l ht' t~'II " I\\ il\~ 

1illbsyslcIII S; 

(i) 5 Vo lts R.c g~l!utcu system POWCI' snpply 
1 I 

(II) 3-<.!ig!ts 7 Segment displuy 

'.11) H-b,iL System controllcr 

( .v ) J DI{ r .ight sensor 

(v) J /\ Generator 

( vi ) 1I{ r~ ccci vcr 

3.1 System Power Supply 

Powcr surply is a busil: req1lirement or evcry ckct!'l)nks system; Iw\\,el' Il\u..;t tx-

available for the -:Iectronics system to perform its spccilicd duties. Power supply ~a .. ·Ix' in 

form of Altcrnming Currents (AC) power supply or II Direct Current ~~~C) pl"\"C'r · ; \lpr:~ . rtlt' 
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power supply L.nit for the system was built lIsirg a 240V 1l2V Step down transformer. full 

wave bric.Jgc r'~(.tifier. tt tOOpfCupncilol' for SIlH;olhclIllIg llrthc SigllllilllllPllt Ih\ll\ the bridge 

rectifier and a 12V 7805 voltage regulator thnt mnkcs sure the 12V \'oltn~t.' 'qlli n.'d t~'r 

triggering the n:lny is produced. For the nlternnting emrCII! pC'\\'C" SIII'I'I~ ' II' ht.v ,,\ \'.c :1,'l i l\,\, \ 

current power supply. it must undergo some processes which nrc tmnslbrmntion, ,'t~ titknti\.'". 

filtering and regulation. 

3.1.1 Tram~f()rll1nti()11 

Thi s i ~ the process of stepping the A IllUillS slIpply illl\) s:',~nlk'r ' :\\~\ \.': ; th:\'\I~h 11ll' 

use of' a step down transformer. 

3.1.2 Hcctifkation 

Rectific('.tion is the process wi1 r. re the AC voltage at the Olltput of a tran s t~)[lllt.'r I:' 

converlec.J into j)C. Thl! plOCCSS is nccoillplished hy using rCl:lilicl' diodes whkh p~' rm ;! the 
., 

flow ofclIrrent i~l one direction only. 

3.1.3 Filtra ~ ion 

This pfO(:ess involves the rcmovnl 0(' AC ripples .th1ll1 the l'Cctitil.'d \'\,It:lg " It il\\\ , h~'s 

the use of' a capacitor to filter ofT tlte ripples which nrc always emhedded on the DC output. . . 

3.1.4 ncgulafion 

The process of filtering is not sumcient to completely eliminate AC ripples from the 

DC Olllr11t or th e: rectifier due to the flld Ihlll the cllpllcillll's IIsed hilS the nbil it: 1\' \' I1,",:;e (1I1d 

di scharge with lime. Consequently voltage regulators nre employed to stahilize the 0utput 
I 

voltage hefore it'is macle avai lab Ie to the load. 

13 



3.2 Gcnctratinn Of The Svolts I)owcr SUPllly 

!\1-5V reguluted system DC voltuge (opcl'Utionul) is required tlW unit upl.'nltil.\": thi:; 

system supply, was derived from 11 12V- O.SA ste~down trnnsformer which is theretl)~ 

connected to a fullwavc bridge rectifier liS shown 

bl!low. 

240v 
SOlIZ 

'2V, () ,S" 

02 

DOOup 
D4 

FIG 3.0 +5 POWER SUPPLY SYSTEM 

f---..-----.--- T5\ 

The 12V AC voltage was connecteu to Il pulsating DC or Ih;q\lCI\~y of 100111. lind mnplitlilk 

given by the exrrl~ssion 

. I 

Vrtm:.= RMS !\C input voltage into rectifier 

~2 ==RMS - to ,- Peak conversion factor 

I 

1.4= Forward vo ltage drop in two adjacent diodes of the recliner. 

For a 24()V AC :ine condition 

Vdq)Cak - 12 .J2- 1.·1 ::" 15.56vol\s 
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This voltage W2S smoothened by a capacitance of'vnlue. 

c = II 1= Maximum load current 
V' 

t= 12 f =1/2 x50Hz 

V=· Maximum AC ripple Voltugc 

It was deduced li'ol11 Ihe upproximlltc "SlIllllllll liol\ of'lhe 1:111'1'1.'111 d1'll\\'n hy tht.' dilh.'I\.'II\ 

subsystem as tot:tlized below: 

JREI.AY= V wd/R cuil :::~=60mA 
100 

ATR9CSI-ISmA (12MHz) 

3-Digit di srlay -2. 1 DmA peak 

JR Sen<;or -I- J .DR Sensor =20111[1 

II= 30SMA , , . 

The maximum AC ripplc voltage was cu lculated lIsing Ihe dnln supplied in the nos n:gulmor 

srread shel'/ ' 

For a Svolts reguiated output, the input voltage is 7volts (2 volts overhead is neclkd to 

maintain the outrllt rcgulnlcd) 

On a IS.5 V p,;ak 'input voltugc. the minimum inpul voltnge is 7V. l' ~)ITt.'s p~)l\dil\g I~) u pd lk 

AC ripple voltage of' 15.5-7= 8.5V 
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Therefore, 

The above cakul:lted value is the minimum value needed to maintain a reQl!l nted :\ vnlts 

output. It was illceased by a factor of? for improved system IK'rfnrm:lIll'l'. 

The 5 VOII DC ou tput was stabilized by a 16V 2200,,1' 

Capacitance. and filtcred of I-Jr noise by an 0, t ~lf capacitance ns indknted in lig ~. 11 

3.3 System Controller 

An 8-bit AT89C51 microcontrolter was used for the system control. It wns intcrHKl'd with 

other system omDonents as shown below. 

I 

Light 
sensor 

~ 
3 digit displ~ . 

' . . 

Contrnllcr 

I:x it 
dctector 

Hntrallce 
dctcctor 

l -__ 'I' in put 
s \ \ il ' 11 l'S , 

----
Relay 

I 
. \ ~ L .. _J 

rig 3.1 systcm component functionlll hll)ck dillgrnlll 

i I. 16 



The controlle:- was programmed to execute ' the following system operation 

(I) Refresh th ~ ~-d igit display depending on the acclIll1l1lnll..'d va ilic ()fth~ \\'sidual 

count. 

(/I) Dctl!cllhc presence/ absence ofnmbiC:lltlight over 1111 illput pin (!lUI) 

(III) Control a cc nnected lamp load via a relay. 

(IV) Detect the exit and entrance motion from the I R sellsors interillced to the controlkr \.wcr 

P) .2, P3.3. 

(V) Respond to r. ser controlled input switches internlccd toP2 .... P2.:'i lind P2.(1. 

Tile controller was progrulIlmcd to Interrupt Oil the Ihl!llIg ~dgc . . \\\'\) ink'nll!'t s~)I.'\.'h\\ 

registers (lSRS) were written to handle the two cases which nrc cntrnnce and l'xit. TI\I'\.~ 

registers desiglla~ed to hundred, tens nnd units were r.ccordingly dccr~mcntl~I\.", " ,,· \t.·Il\\..'tlh,'d 

on the ISR acp,:nd ing on whether it is nn exit event or entnmce ewnt. 

The controlle:- was ulso programmed to respond 10 user' preset nf the displllY \.)\..'\..'lIl'nm·., b 'd 

by way of three keys interfaced to P2.4-P2.6. 

The keys used in oCGupanc)' I.evel nrc used :where the count iug Iii\! nnt I.ern hased, 

• 
I ' 

The controlkr 'was interfaced with the 3-digil displny nvcr P2 ,O. with P2. \-P2.3 ('t\widing 

digit position cOllt ro l viu three PNP driver transistors. The controller wns also pt\)~t':Imnwd h' 

automatically; turn on/olT a connected lamp load depending on the current occupnlll'y kvd. 

II' occ urallcy is JI.cro !Illd IImbicnt lighting is npt detl·cted. the lllmp is IllI'tll.' d \)11' Yin :I ()-h'ItS 

rl!lay. 
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If occurancy level is greater than zerQ and ambient light is detected. the lamp is tllrn;:d l n: 

otherwise it is turr.cd ON. 

3.4 3 Digit 7 .. Segment Display 

A disrfay was u!;ed to provide a running count of the OCCllpl\n~y kvd. A mllitipk:\c.''(i displuy 

was used to Tt;dllCe the number of 110 pins needed to address the segments. Thl' disrlay \\as 

controlled via th'rec PNP digit drivel'lIs illtlstrlltcd hulmv 

+5 

QI 
Q2 

2.2k 
1'2.2 t=}----if----...J 

2.2k 
1'2..1 

/'n.o TO 1'0.7 
~ ~ ~ ~ ~ ~ 
I I I I I I 

r ~ ~ ~ . ~ ~ ~ l ~. r==;=--' t::=.=:::J 

Fig 3.2 3 digit seven suglllent displny 

(~I- (~3 was 2SA 10 15(i/{ PNP lrullsislors. They were tls~d In illdividtlul\) sd~\.· 1 11t~' digi l Il' 

he addressed . They were controllcd ovcr 1'2.1. 1'2,2 lind 112.,\ 11'''1\1 s"n",I\I'\.'. 
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, 
; . " 

• • 

A multiplexed display works on the basis of time slice allocation of the common data r,Hh 

(1'0). The time slicing was done In sollware via ct> 1- <p 2: 

To address a mu :tiplexed display, the digit drivers are lirst turned OFF; the data to ht' di~rlay 

on the display segment is written on ihe common dnln pllIh. Thl.' digit ddVl.'r 1"'1' tilt' di:\l'lay 

digit position is turned ON. The drive'r is turned ON 1l)l'II1l inltrvul depending l'n Ih,;; ~:ys[c'm , 

requirement. T'1e digit driver is turned OFF and the olher digit driver cont["(lllcd as t':\plainc\.i 

above. 

For an n-digit rn ultiplexed display, the current'thl'Oligh elleh segmcnt is equal tl) Iu:!) ' N. 

fU ;I>= Condition LED forw!l. rd (went (51pA -20mA) for slulldnrd RED I.FDS . 

n' no 0" digit :; in the displny, for n 3-digit displny IIlld n T L1~ D or 10m,\. III(' l ' UITt'l lI Ihl\'II,'h 
~ 

cach scgmcnls thus give 

3>" IOmA == 3rmA 

The lulal cUrrt:lIl through clH.:h dlgll wllh Ihe 7 'soglllt!llts ON Is Ihus 

30mA ...: 7- 210mj\, 

The above value L,r digit clIrrent is therefore the collector current of each PI P digit dri\w 

tmnsistor. 
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+5V 

IC=210mA 

b 

~. ~ c 
d 

, I 

f 

9 

Fig 3.3 PNP digit drivel' tl'flnsistnr 

The transistor used have an high frequency about 200Hz 

J II ... J ('/r ... 0,2/2(;0= I mA 

" , 

Ro= V cc-V /ll'l}" 

::.:5-0,7/0,00 I =4.3KO 

Thl: valul: was halved to 2,2kn 

3.5 Relay JYr,vcr 
, . j 

i\ rel ay' is u switch worked by an elcctroll1f1gnct it is lISCflll if 1\ small (lln~nt in ~'nt' ' 

ci rcuit is /lccd\!d (0 control unother circuit contulning u de icc slIl:h ns lump or d~(trk n\l\t\", 

which requires I:trge current, or , if several diflercnt switch contllcts art' to be ~'I)Cmt~'\i 

sin!" Itancolls I y, 
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When the controlling current flows through tI.e coil, the sot! iron co~ is llla~n~ti7(\i 

and attracts the L-shaped so/[ iron ar'mutUl'c. This rocks 011 ils pivot and Op~llS. C'los~$ or 

changes over, the electrical contacts in the circ,uit being controlled find it c l ()s~s tht' l'~)'it:l~ts . 
, . 

The curre/ll needed 10 OPCl'tltc u reillY Is called the pIIII -11l CIIITl'l\! II III I th~ dl\)I'\)\\t l'\I1T" lIt is 

the current in the coil when thc relay just stops working. 

A PNP tran~ i stor was used to turn ON/'"'f<P ::'e relay controlling th~ lump Innd, 

1 

OFF I 
1m 

------~c:J~---------1 

N 
'---

IN5J92 

I 

+5v 

J 
25/\ 1 () 1 5(1 R 

f.ig 3.4 relay driver 

II 

Lnmp 

r0--
---------------~ 

~·HI\ · 

5llilL 

The rclay has u coil resistance of 1000hms, at n coil voltnge of6\' 

I VI' - . () 
I< EIAY=- - -=60mA 

HI' 100 

Ie ofllle fiN,. , ru/l~istor-6()II1A 

I 0,00 
IJ:::- =() .0003A 

. 2 (J(J 

Vcc - V!JF RH 
IIJ 
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5-07 = . =141<0hms 
0.0003 

The vlIl.le wns reduced to' 2.2kohms to g\llIl·III,\II..~~ swih:hillg \l1I~k\' :dl I'~'ss i bl' 

circumstance. 

3.6 Preset Key rnput!i . 1 

This arc normally opl!n mechllnical switchl!s which 1I1'C ~()Jlnl'l't~d 1\) p~..t, p~.:' :\nd 

1'2.0 as ShO'NIl below 
93 

~~8V 
P 25 1------0:"-0 '\' 

tl l 

P 2 .1' ~. -----0 II 

, ') (: 1"""""----
,. L. .., 

P2.31------

P2.21-----

P2 . 11-----· 

P 2 . 01------

Fig 3.5 preset input swill:hes 

Key pre~' ses were detected by a closure to ground the tlll't~c kcys, ",hkh a~ USt.:'d l~' 

adjust the OcclIrnncy level as clesirl!d .A key wns dcdiclllcd to ellch RAt", "minblt' dcsi~nntl'\l 

to hundreds. :en~ and units. In soHwllre Ihe RAM vlIrinhll! WCI'C cognilcd as nCl) lIP-('Olltltcrs 

incremented I'ro,n 0 to () lIlld tilcll rcsct buck 10 () 

3.7 Lf)I{ IJr::l!t Sensor 

To cnSlm~ dctection of the presence and absen::e ofnmbient Iigllt~ nn d)R :ig'lll $I!'ns~)r 

was used. ,'\ ., LDR exhibits a negative coef'licient light dependent resistance. LDR. I~ ~)nl~ a 

resistance, it was wired in a potential divider network as shown bell'w 
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c 

lOOk 

L8D 

i. 'J r 

lOOOuB' 16Vr 

6 

555 

2 

fig 3,6 LDR light s~llsnr 

7805 

L.L (j ht 
I P I" 

The output vo ltage, Yx, of the divider does Itot posses the characteristics of a digital 

I{l)gic level. 'J'her(!/ore a wave(,orm regenerator' ",ns lIsed tn provide II clt-nr Il)gk kwl 

comratible digital olltrlll. 

An NS555 device Wlt~ configured li S It Schmitt trigger wilh 1111 UppCI' nlld h)\n.'!' S\\'i ld\in~ 

thresholds. 

, 
/\s con figured above, the output, pin 30f the device switches low when Yx >.:: V c .. th ~\I i~ at 

.1 , 

?:: 3.JV. Pin 3 remains low until VXS~ Vec that is 1.~6Y lit which point pill J rises high. 

Vx is high due to the vcry large value oCthe LDR resi stance; The 555 output is tht'n lo\\' . Thi~ 

detected in soriw.m.: us a low light level qr totnllight IIhsL' Il(,C. III I Ill' li ght .Vx is Il"' , I !', ::; .-~ 

timer swilt:iu.:s high. This is t!etected us u high 1Imbient light II.:vd 
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3.8 IR Gcncrator 

To enabk entrance and exit rnotil)1I detection two pHil's nr IR (It'llt'rulnr :lnd .' c' \'t'i\'t'l' 

were needed. 

The IR generuw('s were required to produce u 30 Kill. IR siglllli Ihlll is h~I\I\H.'d Ih.'t\'SS tIll' 

monitored space in the direction of the IR sensors. 

The IR Generators were based on the 555 device configured liS lin IIstllhlc os~illl\ll)rs 

~l 
. 

7!!O5 f ,,It''''''' - I ('t \' 
Ilooour 

16V -... _L.. 

l 
I I . , 

4 Ii ~ 

r-- (j r--- ~ 

J 
I" 

._ ,..-
U2 1 '-- 2 

. *-, 

...... IK -:501\. 
, 

Fig 3.7 IR generator 
. . 

!\ 5 vol r.s :illprly voltage to lIw oscillntor WIIS derived n'nm II 9V hllllny Sl)lI t\.'~' . I'ht" 

supply voltagt· vias regulatcd to eliminate the supply voltage frt'l]lll'ncy dq'lt'lhknt 

characteristics or oscillators. A 7805, 5volts regulator wns' lIst'd 10 regulate Ihe 9\\)l\s dl.)\\ nil) 

15V. 
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A 555 device ' configured as l a 50% duty cycle astable oscillator ",ns useu t('I generate an 

output frequency centered around 38K111.. Th" output Ih~ qllC:I\~')' \\'a~ lkl'iwd b~ :\1\ Rr t r 

combination g and given hy the expression) 

Fos=1/2r/RrC, 

Rr was a 50kohms adjustable resistance while CT has a O,009uf capacitance, 

R!' was udjllsteu to generate the required Olltput Ih~qllCIl~Y while tht' I'l'cq u ' n(~ ' \\ :,~ 

monitored 'In a frequency meter. 

The 33 Kllz higr frequency drives signals was fed into the base emitter circuits o:' two C90 1-t 

transistor as shown in fig 3.7 

In cach transistor collector WHS a loud comprising lin LhD (IR) lind II Sl'l'ieS 1.:1It'1't'IH limi(in~ 

resistance. The value of the resistance were reduced from the expression 

R~= ~\' - VIed 
·Jled 

V~- 1 5v, VI.l ,lJ - 9V; 

f l.UI S 0.5 A (rna,,,) 

On r WII currcnt r r 10m A WIIS choscn 1'01' I'Ul1gc 

5 -- 1 
--- ""t\()ov 
n.n 1 

The value was reduced to 330n 

The hase current valucs of the transistors were calculntcd nccnrdingly 

, , 
Since I c ~ l. , /) == !OmA 

Ilte=200 
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Jc 0.01 To=-=-, "" SOmA 
If/£! 0.02 ' 

Rn= Vat(555) - VEE 
IIJ 

The value was reduced to I KO to allow for overdrive. 

3.8.1 IR S'!nsors 

;\ pair of' commll'cially produced TSOP 173R IR sensor W Il S lISl:d til dt'lt'l'\ lWllm dis~' \\ i\!inll i t) 

bet wecn the I R generator and the detector units. 

The TSOr 17JR were interfaced with 555 Jl1ol1ostnblcs l!Ollliglll'cd with 1\)1' n l · s~'l'n ... d ,,\lISt' 

width . 

The monostables were incorporated to prevent spuriolls noise 'Oil the sllpply \',) \1 , h' the 

sc:nsor from supply coils to '.Ii:! sensor from Iillscly interrupting the 1lliL'1\)Clllltl\)lkr. 

" , 



3.8.2 In. Detcctor 

5v 

47k 

47k 
4 8 

" 
O. lu t' 

-l i----"--1 2 

6 
3 

1 

rig 3,8 IR Sensor/detector 

9 1\. 

C~ 
I OO Il F 

tt. ___ J 

The value in purcnthcsis refers to the compollellts ill tile StTOlld IIwdlllm htl:\. 'ih : 

TSOP's maintain their output wish whcn they rccelve 1111 UllnHllllllllt~d hi~h th.'qlll'11l.'~ Ix'am. 

When u heam di ~;con ti"lIity is ddect!!d, ttwir output s switt:11 In\\', triggl'l'im! tilt' ll Hl lh \SI:tbk 

and pulsing their outputs high. larcing n high to low tmnsition 011 the interrupt inputs i'3.:.' 

and P3J. 

Interrupts were WifU to prevent the system missing exit and entrance events, 

The three <.:aseu ~ecJ RAM registers (II,T,U) were rtln 'us II 3-digits IIp/ do\\,1l BCD l.'t'lIl1h.'f 

incremented or decremented dcpending on whether the' event that triggered an interrupts 

either un cntrum:c or exit motion. The output pulse width or t h~ 555 linH.'r ",us ~\\I\ ~ '\l t" d 

frulll Ilic cxprcssioll T·~RTC'J' 
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RT is the resi :itance between Vce LInd pin 7/6. CT is the cupncitnnce bct\\'l'en pin 7/6 and 

ground . 

Since the controller requires a falling edge transition, its interrupt pins not gnlt> k ri\'ed 

from non transition were interposed between the 555 timer nutp\lts IIml tilt' inh.'ITII!'t il\l ' \I( ' . 

With the TSOP's constantly rlldillted hy the 38KJ II. IR sigllui. pill 2 Oil the nHllll'smbk is 

high. However when beam discontinuity OCCllrs, the TSOrS switch low. pUlill\\l ,he \\' I t :\g~ 

on pin 2 of the 555 below. ~ V cc (~1.66V),triggering the 555 timer und producing ~ 1 -

second output pulse width which . generntes . nn illterrlli1t cOlldition in tht' syst '1\\ ~~'~\tl\'1 

so/lware. 
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and Cti Ji ty Contrl,1 Syst.t:m 
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CHAPTER FOUR 

CONSTRUCTION, TESTING AND DISCUSSION OF RESULTS. 

4.1 Circuit Construction 

Construction techniques involves a proper 1I1lliCrstlllldilllo! nf the ~ksign S!:lgt'~ 

acquiring adequate han.lwure compon'ents Hnd minimizing the umollnt of COmr~)IlC':'-' lI~'t.'\L 

However, the most important aspect of construction is how tn ,illtcrtil' :t' tht' ,.1 i11i.'I'-'nt 

components to work erfectively together, This brings nbout cnmpntihility. 

Compatibility is always a problem in electronic system design, but the ultimate aim of 

the construction is to ensure thut the components w~)rk CWlltlllllly S~) liS h) 1,\'lIliLl' tilt' 

objective o"the project. The constrllcti()!~ of' the project stllrkli with II gnod 1Illlkrstllndin~ l'f 

how a microcnntrot'cr wO'ks und nlso progrnlllll1ing it hllsc~1 nil h~)\\ ' ()(her 11:\1\\1\:\1", 

components tilt\[ 'would be connected to it. The programmed lor the microcontrolkr \\as 

simulated to Cl';ure thai it was error !i'cc bethre the COl\lpIHII.'nts \Vt"~ pllt 1l)~lt'tl1l'1' l'n :I hl\':ld 

board to enslIr.c d'f'cctive/1ess. 
. I 

I 

The construct ion ()f the pro)' cel work WIIS done in two di n'crcllt stlllo!l'S \Hill\(: I\': ! . . 

I. The ~()IJering 01" tht! circuit to tht! board 

2. The c(}upling of the entire pr~ject to tI~e cusing 

The power supply lInit was done with great cnrc; it wus tkrivcd Irom II bt:lh.' h pl.)\\I;.'r 

supply which ~Llpplied voltuge to thc vnriolls singes of the circllit. 

The counter and receiver stages were constructed find tested on the bread hoard uCl'oniing I,) 

the block representation, berore so ldering of circuit COl)llllCnccd nn the Ven) h()~\l\t The 

varioll 'i stages 1111 I circuit were soldered in tllndcll1 tn llll'c\ till' ~ksircd \\ ' ~'r":lbility l,f till' 

project. 
~. '" 
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4.2 C~lsif.'~: Construction 

The second phase of the project construction is titt! cllsing or tht! projt:'l:t \\'l)rk. Inc 

project was coupled to a plastic cnsing, the casing material wus desi .. med wi ll I ~ l'\.'\:ial 

perforation and 'vents to ensure insulation lind give ccstlltic vlllu~. 

4.3 TC!'Iting 

'/'t!sting involvt!s troublcshootlng tho hllJ'dwlII'c systcm tll dctcl:t. is\)lnh.' nnd \.'\ " I '~' t 

internal or external fault stich as malfunction in internell circuitry. 11 is expedknt Ihut the 

hardware sys teJll is propcrly tcsti.!d becuuse the snnwtII"c CUIIII\)t work \\'ilCI't' Ihcl"t.' is :l 

malfunction in the hardware. Testing of the design wus curried nut using vnri\)lIs ~q\lipml'n t 

which are: 

J. nc~ch Power Supply: This was used to supply voltage to the variolls stages nf the 

circuit during lh~ hreHd!r)~ml tcsl h.:forc the p~nveJ' supply ill the pl'\~il' \.'t \\':\s s\,ldl' I't'd. ' 

2. O!'lcilllml(." f1j'lt.: : 'The oscil! ~H:('ope W ,3 li SCO to observe the rippks in the po\\'t'l' sllrrl~ 
\ i 

waveform and ul ~o to observc the pulse gcnerntcd ot the monostnhlc 1\\\lltivihrnh)1' ~ \I\. llit. 

3. Dlgltul Multlmctcr: the digitul multlmctcr hll~kllll)' 1I1CIISIII'CS "ullllgc.', t't'sisl:lIh: '. 

continuity, cu;rcnt, frequency, and temperature. The process of implementation nn th~ h\)~\rd 

required the ,/ea~urcmcnt of' purulllcters like thd vultllgt\ continuity. ~\ln'Cllt Illld l't'sist:utl.'c' 

values of the ~om ;)oncnts. The multi meter was also lIsed to check the voltage kvell)f the my 

of light that was tt;ansmitted using the infrared in this project. 

4.4 nesult 
, ( 

'the resq lt pbtaincd from testing the design showed thllt the design was aok tl' 

rec()gnize the rrcscnce or II person ohstructing the inthll'l'd hL'UI\\ L'ithl'l' L'lItl'y \'1' l'~it \'1' till' 

room bearing in 'TJind that the room is empty of'pcrsons. A silllulatinn WlIS cnl'l'kd \)ut \lsi~l~ n 

prototype 1110d-: I a'1u the resu lt obtu incd un:; 
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(I) The ligh~ bulb turned ON when an object representing u person cntcr~d tht' I\)~)m and 

the sev~r segment display indicates a count to show the presence nfu per~t)t1 , 

(2) RepcLltlllg the process, thc light rcmulned ON unt! Ihe indknll)t' kt'pl ilh.'I't' I1 \,'ll lillg :IS 

more people entered the room. 

(3) Heversing the process, the light bul b remuined ON nnd I ht: cl)lInlt:r kt:pl dt'~:r~tn '11t i n~ 

until no one was lell in the room and the light btllb turned OFF, 

On powering, thl! light bulb flashes ON und or, This is due In the micrn~onl!\)lkr I\:'~'t.'tting, 

4.5 Problems Encountered 

Like every other research and pl'lIcticul engineering wnrk. diwr~e kind~ of pl\~hlt'm :\ 

are oftcn cncollntf'red. The problems encountered in t)!is pl'l~ie~t 1111«( how tltt'Y W;:rt' ~ol\'l,i 

and maneuvered are listed below; 

(I) I low to design u puth that tells the microc()ntrnllcr whether n person is e~)l\\in~ in ('Ir 

coming c,ut orthe room 

(2) I'rogru/:1rning the mic:oc0nt!"01Icr 1:0 1l1~)J1itOI' sensol's IlS wt:1I ns c()lInling visi t. 

(3) Presence ,c./' eXlcrnallllf1llf'nCe of !!t;1!! tG the LDR which wus affecting 
i i ' , , 

the cLlrr'~I\I , this wus solved by shielding the LDR with 1I blnek tnpt'. 

1 , 
,'i 

!' . 
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CHAPTER FIVE 

CCNCLUSIONS AN() RECOMMENJ)ATIONS 

j. 

5.0 Conchas ons 

Thc dcti lgtt lind conNtrllctlon of the Alilollllllic (1~'~' lIpnllc)' nlld lililit)' el ' \ltl\\1 S~ st(,111 

was accompiished using electronic components that me rt:,ndily IIvnilnhk locally, Thi~ pl\~k'~t 

was constructed bearing in mind the need to provide n cost clTective wny of ct)ns~r\'ing 

c:lc:ctrical c:nc:rgy or power through the turning ON 01' OFF of the light bulb when nppropriatt', , 

The pcrformance of project nficl' testing showed that the system md thl':\l' d ':\i~1I 

specifications, The microcontroller made the realizntion nnd impkmentntion of 11lL' ~)I\~iC'\.' t 

less stressful and relatively easy, The 'device is responsible for determining if the I\\(".l \\;t3 

occupicd and ift ;'" hull'> should J'emnin ON or be tllmed OFF, 

5.1 Recommendations 

Likc mo[-;t othcr systems in thc world. this project hnd snme I illl ilnt inlls nnd thl" 't't\)l,-' 

leaves room for improvement. The observed limitations nnd thl'ir 1't'~IX,· t lw 

. 
recommendutic.:ns lire: 

, 
(I) " he rrojc:ct. as!i.;.Jmes l'lut lhe ro()~n is initially t;mpty or p~'rsnn lind will Ill't l' I' ,."t :\ ~ 

desi £:1I." i [' .IC)r some reason this asslimption is not met. 

(2) The syslc rn might not sense extremely fast movement through the unoI'. Using st'nSt)~ 

with greater sensitivity could resolve this problem. 
~ . 

(3) ;\ simp!1.! r,owcr switch could be incorporllted into the system tn s~rVt' lh '\\ ~\m.a l 

ovcrridt whcn the light is not required in the roo in durin!.! :I particular I'cril)d 1' 1' ~ ill1 ' 

(4) Display could he made or liquid display crystal· (LCD) in l)t'lk'r to l't'tlul'l' PI.'\\t'l' 

l:()/I S L11l1 rl ion 
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APPENDIX 

INCLUDE R9c:51.mc 

load dx BIT p2.0 

display_port EQU 1'0 

hundreds DATA lOb 

tens DATA I lit 

units DATA 12h 

data 0 DATA 131, 

dutu 1 DATA 1·1 h 

data 2 DATA 15h 

updatc...!)lII'fl:/, . f1a .·~ BIT 05h 

slack EOI J 60 

hundreds_key 111'1' 1'2.4 

lens_key niT r;, ,5 

units _key niT 1'2.0 

.***********.*~¥****************************************************. , 

org O()()Oh 
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"l~ nOO.'h 

. *~******************.********** •••••••••• * ••••••••••• ••••••••••••••• 
• I 

... '" 
el.R en stat1 .. up: ., -

1\ IOV sp.l/s(l\~k 

l'1 ,1{ loud dx 

AC ALL wl'itc .. displuy 

SJMP lllllillinop 

s\.':m !lllndn .. 'ds: 
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, 1 

A( 'A 1.1. ndjllsUllIlldrcds 

ACALL ndjusUclls 

adjust .IumJrcds: MOV RO. #hulldreds 

ACAI.L ndjusUlOw 

~ h 1.1 \1:>\ \~IIS : ~ IUV RO.llt~lls 

Al'AI .I. adjusUlOw 

SJMP go_oll_show 
I 

I· 

adj \l ~t lInil~ : MOV RO.f/units 

ACAI.L m!jusulOw 

lW (\1\ shl)\\' : SI ':Tilupdntc_buflcr_flng 

MOV R4.1I1 00 

go _: .'op: AC AI.L write_display 

djll/. \'·1. guJl\\lp 
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rET 

.. '. MOV A.(/I)IW 

INC A 

CJNE A.ilt O. go_ch.eck 

MOV A.IIO 

Rt:T 

MOV (!i)RO,A 

. w • •• ••• ••• •••••••••••••••••••••••••••••••••••••••••••••••••• ~~*** * ***.** •• . ' 

••• 

xl:!l' Tahk : nB 

IIOdO(l ' )b.11 I 1100 I h.1 () I 00 I OOb.1 0 1 I OOOOh,1 00 II 00 I b,l 00 I 00 1 ~b, J 00000 lOb. J J J J J 000 

~: ~ init : 

MOV pO.IIOl'lh 
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MOY p 1.II0l1h 

~lnY p2.1I011h 

[\IIOY 11':011.1100000 I 0 I b set lip intO ant intl to interrupt on 

I 

MOY IIUNDREDS,IIO 

MOY TENS. /10 

MOY UNITS,IIO 

CLR A 

MOV DPTR.#xlnte._Table 

Move A.(tiln·' dptr 

MOY dlltn~.O.A 

MOY dntn_ I.A 

(,I ,R upd:lle.JHlllcl'.)lng 

MOY ic.lll 0000 I 0 I b ; enable Jnly into ul~ d int I here 

r: lS11 (\1':''':' 

push psw 

INC units 

MOV A. units 

l~\d.:. I : [\ 10V units.IIO 
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INC tens 
... 

i\ IOV 't\' . t~l1s 

C.lNF A. 1110. gll :2 
\ . 

tvlUV kns.1I0 

I Nt' hllndrl'ds 

',,. 

~ tl W A. hllndreds 

MOV hundreds.IIO 

pop psw 

RI ~TI 

SJ i'vl P ~~ ltllllllln 

.INC back 2 

S.I ~ I II ~\llllll\\lll 
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. '. 
PUSIIIl~c 

push I'sw 

~IOV 1\. hundreds 

01' L A. I 'ns 

ORL A. unils 

J 7. un Dc.( 

J~'( units: i\ 10V A. units 

JZ dec tens 

DEC units 

S.l~IP t'tll1lnllm2 

dCL ICI\~ : MOY units.lIl) 

~ tov A. tens 

JZ dCl' hundreds 

DFC tells 

SJMP cnmllHH12 

JCL hil' . l r't'lls:~tOY Icns.IN 

DEC hundreds 

POP psw 

RETI 
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.~ . ,,' 

' write ) . 
" 

SETR digit _I._dx 
if ~~ (" '"l ~ 
- ..-A.~."":. .. 

1 

" 

CI .R digil 2 dx 

,\CAI.I. delay . 2 ~hmv 

t 'I. It lIpdnte Illl Ilcr.Jlug 

j'vlOV A.hllndrcds 

MOV DPTR.II:dlltc_.Tnblc 

42 
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Move A,@a+dptr 

MOV A, ltnS 

Move A,@n+clptr 

MOV dala_ l, A 

MOV A. units 

Move A,@u+dplr 

.••••••••••• ~~ ••• ~+ ••• ~ ••••••• I~ •••••••••••• +.+ •• +++++++*+* •• + ••••• ~ , 

MOV HS.112 

reload r6 : MOV R6.11250 

DJNZ R6,$ 

RET 

.• ••••••• • ••• *++ ••••••••••• +++++++++++++++++++++ •••••• + •••••••••••••••• , 

MOV A, hundreds 

ORL A, tens 

ORr , A, units 
! 

J NZ lui'll on 

SETH load <Ix 

exit chk: RET 

4:1 



turn on: 

', .. 

RUT 

SETS load Dx 

ret 

.+++++++++ I~ * •• + ••••••• + ••••••••••••••••••••••••••••••••••••••• ~~.~ ~ , 

reset Iklay: MOV RO,IIO 

NOP 

Nor 

Nor 

NOP 

NOll 

D.JNZ R I, loopJlcrc 

DJNZ RO, rcscUoop 

RET 
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