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ABSTRACT 

Qui te often, students enter into lecture hall s, switc h on the app li ances - bu lbs. fa ns. Ai r

conditioners (ACs.), fluorescent tubes, etc and leave them on when leav ing the hal ls. The 

implication of thi s is liabili ties offtre outbreak through upsurge vo ltage, as the app li ance 

are on. Aga in there will be hi gh electri c bill as a result of careless li se of power. This ill 

can be corrected using intelligent room monitor and controller. It uses in ll'a reu 

emi ss ion to sense human bein gs when go ing in or out the lecture hall . AS stude nts go into 

the lectu re hall , the first person to enter th e hall. it sw itches 0 a ll the app liances - bulbs. 

fans, ACs, flu orescent tu bes. refri gerators etc. It has 3 displ a) unit s one: to di splay the 

number of students going in , two; to di spl ay the number of stu dents going oul. th ree: to 

di splay the number of students in the hall . When the last person leaves. it wi ll 

automati ca ll y switch off all the appliances. 

The interesting part of thi s project is that it is des igned and constru cted to be able to use 

onl y one entrance door and will be able to differentiate peopl e go ing in and out oC the hall 

and accurate ly do the counting and control all the appliances correc tl y. 

IV 



TABLE OF CONTENTS 

DEDICATION ........... .............. .... ... ... ..... .. ..... ... . .. ..... .. ..... ........ i 

DECLARATION .. ... .... .. . .. .......... ......... .. .................................... i i 

ACKNOWLEDGEMENT ....... ....... . ................... .. .. .. ... .... ... ..... .... .. iii 

ABSTRACT ... ... ... ..... ...... .... ... ... ... ........... .... .. .. ...... .................. iv 

TABLE OF CONTENTS 

LI ST OF FIGURES AN D TABLES 

CHAPTER ONE 

1.0 INTRODUCTION 

1. 1 OBJ ECTIVES OF THE PROJECT 

1.1 .2 MOTIVATION 2 

1. 1.3 ECONOM IC IM PORTANCE OF THE PROJECT 2 

1.2 METHODOLOGY 

1.2. 1 CONSULTATION ') 

J 

1.2.2 RESEARCH AN D DES IGN ') 

J 

1.2.3 CONSTRUCTION ') 

J 

1.3 ORGAN IZATION OF THE PROJECT ') 

J 

CHAPTER TWO 

2.0 INTRODUCTION 4 

2. 1 LITERATU RE REV IEW 

2.2 PC INTERFACES 5 

2.2.1 PARA LLEL PORTS 6 



2.2.3 EVOLUTION OF THE PARALLEL PORTS 

2.2.4 TYPES OF PARLLEL PORTS 

2.2.5 ALTER ATIVES TO PARALL EL PORTS 

2.2.6 SERIAL INTERFACES 

2.2.7 PC CARDS 

2.2.8 PROGRAMMING THE PARALLEL PORT 

2.2.9 MICROSOFT VISUAL BASIC 

2.3 COMPONENT THEOR Y 

2.3. 1 TRA SISTORS 

2.3.2 COMPARATOR IC (LM358) 

2.3.3 RELAY 

2.3.4 PROTECTIO DIODE FOR RELA Y 

2.3.5 IC 555 TIMER 

CHAPTER THREE 

3.0 INTRODUCTION 

6 

7 

C) 

9 

II 

II 

12 

13 

16 

17 

20 

3.1 DESIGN OBJECTIVES AND CONSIDERATIONS 20 

3.2 THE SYSTEM BLOCK DIAGRAM A D GRAPHIC USER 

INTERFACE 2 1 

3.2.1 THE OPERATION OF THE SSYSTEM 

3.3 HARD WARE INTERFACE 

3.4 THE INFRARED SYSTEM 

3.4.1 THE INFRARED TA SMITTER CIRCU IT 

3.4.2 THE INFRARED RECEIVER CIRCU IT 

77 

29 

30 



3.4.3 TH E POWER SUPPLY CIRCU IT 31 

3.4.4 THE SWITCHING CONT ROL 

CHAPTER FOUR 

"'"' 
4. 1 TESTING 

_Ll 

4.1.1 HARDWAR E TEST ING 

4.1.2 SOFTWARE TEST IN G 
37 

4.1 .3 COMPLETE SYSTEM TESTING 38 

4.2 PACKAG ING 
38 

4.3 PROBLEMS ENCOUNTERED 
38 

4.4 COST ANALYS IS 
40 

CHAPTER FIVE 

5. 1 CONSTRUCT ION 
-II 

5.2 RECOMM EN DATION 
42 

REFERENCES 
43-44 

45 
APPENDIX 1 

51 
APPENDIX 2 

52 
APPENDIX 3 



LIST OF FIGURES AND TABLES 

Figure 2.0 Transistors as a Switch 

Figure 2.1 Top View ofLM 358 

Table 2.1a Types of Parallel Ports 

Figure 2.2 Circuit Symbol of a Relay 

Figure 2.3a Relay Connected in a Protected Mode 

Figure 2.3b Functional Diagram of 555 timer 

Figure 3.1 Block Diagram 

Figure 3.2 Graphic User interface of the System 

Figure 3.3 View Data Tab of Operation 

Figure 3.4 Pin-out components of the parallel port 

Table 3.5a Parallel Port Signal Assignments 

Table 3.5b Parallel Port Addresses 

Table 3.5c Line Printer Addresses in the Bios Data Area 

Figure 3.6 Infrared Transmitter Circuit 

Figure 3.7 Infrared Receiver Circuit 

Figure 3.8 Power Supply Circuit 

Figure 3.9 The Switching Control Circuit 



CHAPTER ONE 

1.0 INTRODUCTION 

Over the years, the advancement in the field of sc ience and technology has been rapid 

based on the development in electronics and computer. The duty of the engineer is to 

ensure that this advancement are undertaken and maintained with ava ilab le minimum 

resources. The most important 1
st step in an intelligent monitor and contro ller is the 

awareness that ri sk exists in reckless abandon of electrical and electron ies appl iances 

when switched on. 

One of the most valuab le ways of making the assessment is to consider wh at one \\ould 

do to control these appliances. This motivated the des ign of intelli gent room monitor and 

controller. With advancement in engineering technol ogy over the yea rs. life has bee n 

made easier as engineering has and is always devi sing new methods of ident ify ing and 

solving problems. 

Electrical engineering can now be agreed to be findin g o f electrical and electronics 

solutions to various human needs and probl ems. T his is achieved usin g elec tron ics 

components and circuits. Engineering's greatest goa l is to satisfy all man' s needs found 

within its fields and current capabi liti es because man always had need s and desires \vhi ch 

are numerous. 

One of the most the problems faced by is protection against electr ical di saster or fault s in 

our homes, offices, schools etc. [n spite of the various complex measures and mean s 

employed to combat thi s problem of protection. all proved cl'rective . Like most ca ' es 0" 



over current and over vo ltage w hich results into damages on the app li ances. Incessant 

PHCN bills due to reck less abandon of appli ances an also increases the ri sk or electrical 

mishap. The primary aim of thi s projec t is to give a sam pl e cost-effecti ve anci reliable 

ci rcu it which wi ll aid in mon itoring and con trollin g electrical devices in our hUll1e~. 

offices etc w ith ease. 

1.1.1 AIMS AND OBJECTIVES OF THIS PI~OJECT 

The aims\objecti ves of thi s project are to des ign and const ru ct an electronic gadget 

that w ill be inter faced to a computer system to: 

Detect human mot ion and differenti ate w hen one is go in g in or ou t ofa 1'00111. 

Count the num ber of persons that have passed through door post and give a 

balance of the number of persons in si de the room. 

Switch off app liances in the room when there is no body in side and sw itch on all 

app l iances when there is a person inside the roo m. 

1.1.2 ECONOMIC IMPORTANCE OF THE PROJECT 

The computer intelli gent room controller w hen implemented wi ll ensure qu ite safety in 

the use of electri ca l appli ances. T he automated switchi ng off th e appliances \Vhen there is. 

nobody in the lecture hall , and switching on \Vhen there is a pe rson in ensures great saICt) 

in the handling of the appliances. It is eq uall y effecti ve in util izing electric billing. "here 

the app liances are switched off when not in use. 

The counting of the nU lll ber of students go in g inside and outside or the l ec tLII"l~ hall nr 

where thi s gadget is installed could be used to access students ' usage orthe lec ture hall. 

library, hosp ital, etc. T he data obtained could equally be used lor statistica l an:1 lysis. The 
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design considerat ion and specification provide easy operation oC the system. reliability. 

maintenance, low cost and low power consumption. 

The computerized intelligent monitor and controller system can have va lu ab le 

applications schoo ls, banks, government houses. hotel s. contidential houses whe re there 

is a need to monitor movement. 

1.1 METHODOLOGY 

1.2.1 Consultations 

This involved seeki ng expertise adv ice about what the proj ect \\ ould enta il in term s of" 

cost and time. Advice was sought from fellow students with the techni ca l kno\v-ho\\ 

about how the project cou ld be achieved. 

1.2.2 Research and Design 

This involved check in g specific material s and books about hovv to carry out the project. 

Relevant websites w ith useful information abou t the designs. constructions and 

implementation of electronic devices were also visited. The aim is to get the most 

effective and economica ll y viable design for the project. This stage also involved th e 

simu lation of the circuit desi gn on an electronic work bench. 

1.2.3 Construction 

This was the actual fabrication of the project. Here the circuit was first tested on a bread 

board, before transfers cou ld be made to the Vero board. Th is stage in vo lved component 

testing, soldering and the packaging of the project design. 



1.3 ORGANIZATION OF THE WORK 

This work is organized in five chapters. Chapter one is the introduction which includes 

aim\objectives, motivation , economic importance, and methodology. Chapter two gives 

the literature review of the system. which reveal s the materi als used 1'01' the construction 

of the project. Chapter three gives the desi gn analysis of the system to ensure accurac). 

reliability, and efficiency of the system. Chapter lo ur is the implementation or the system 

and chapter five gives the recommendation and conclusion. 



.. 
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CHAPTER TWO 

LITERATURE REVIEW/THEORITICAL BACKGROUND 

2.0 INTRODUCTION 

The intelli gent room monitor and controller co nsists or a transmitter and rcceiver 

(transceiver), signal processor, computer and control switch . The transmitter. which sends 

signa l by binary code into the receiver. This signal commands the receiver w hat to do. 

goes into the control switch which controls the relay. Here the au tomatic 0 IOFF 

processes of the appliances is achieved. 

The infrared control is made up of a transmitter and receiver (photo-detector). The 

transmitter transmits light with a pal1icular frequency of2.65KHZ. 

2.1 LITERATURE REVIEW 

A method for monitoring a plurality of devices in a common environmcnt. 

The method comprises of receivin g usage information from one of the devices and 

storing the usage information on a memory device of a computer. The method further 

comprises the steps of usin g the computer to automatically access a remote database 

containing information regardin g the device and transmitting the stored usage 

information to the remote database. The information is recei ved from the remote databasc 

and as the action to be taken by the device is generated usin g the informati on from 

remote database and stored usage information. [I] 

Method and circuit system for controlling a lightning electronics. Thi s is a typical 

situat ion in app liances used in li ghtning electronics. [II 

System for monitoring and controlling electrical consu mpti on. Monitoring in addition to 

control (supervising) individual electrical appliances and out lets which they are 

connected. [2] 

Power control circuits; an electronic circuit device for monitorin g electrical/elect ron ic 

appliance or a device to control other appliances. devices and accessories. User ass isted 

programmed appliance control combined transmitterl receiver integrated circuit. [2] 

Power control circuits with enhanced non-linear circuit sensing. Analogue and digital 

power control switching circuits and power strips for use. [2] 
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Appliances and sensors; logue electrica l signal can easily be processed by an electronic 

control system. Th is uses relativel y inexpensive infrared sensors. Contro l system for 

testing electrical app liance; an electronic relay circuit is responsible for s\\ itching 

between the inverter and the keywords control system. [21 

2.2 PC INTERFACES 

An interface is the line of com municat ion between two pieces of 

equipment so arranged to produce harmonious operation. It can therefore be said that an 

interface to the personal computer is such a comm unication line so contigured as to 

produce harmonious operation between it and other equipment. Thi s cou ld be another 

computer, a computer peripheral device. a fax machine or a tel ephone.[3/ 

There are specia l-purpose, multi-purpose and general-purpose interfaces. The ke) board. 

sound card, mouse etc. connectors represent thc special-purpose interlaces. The) GlIll111l 

be used for any other device. 

The parallel port (printer port), serial port, inve rse seri al bus (USB). and I I::EE 1394 

represent multipurpose interface si nce they can be used for various peripheral devices. 

including data sto rage device. 

The slots on the motherboard , such as the PCI and ISA slots. can be used to connect 

various (v ia the plug-in cards) and represent truly general-purpose interfaces. 131 

A basic definition of an interface is a hardware and or software data transmissiol1 

regulator that contro ls data exchange between the PC and other devices and peripheral s. 

The interface is supported by the electron ics of the data tran sfer controller and the device 

electron ics. There are standards adopted for the interface protocols allowing connection 

of any standard peripheral device. 
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2.2.1 PARALLEL PORTS 

The parall el port was ori ginall y created for communi cati ng with the pr inter 

and thus is ca ll ed a ' printer po rt" . It is the 111 0st co mm onl ) used port for interlacin g home 

projects. Thi s port will a llow the input of up to 9-bits or the ou tpu t o r 12-bi ts at an) one 

given time, thus requiring minimal extern al circuit to implement many simp ler tas ks. The 

port is composed of 4 control links, 5 statu s lines and 8 data lines . It is found cOl11 monl:, 

at the back of PC a D-type 25 pin female connector. [4] 

2.2.2 HISTORY OF PARALLEL PORTS 

in 198 1, IBM introduced the personal computer (PC). The paralle l po rt 

(standard pa rall e l po rt SPP) was introduced in the first PC and it was added to thi s like an 

alte rnati ve to the low-benchmark of the se ri a l port . Thi s po rt has th e capac ity to transmit 

8-bits of data at same time while the seri al port made it one at a tim e. In the moment that 

the parall el port was presented, the matri x printers we re the main dev ices e.\ terna l to the 

PC that could be connected to. [5] 

2.2.3 EVOLUTION OF THE PARALLEL PORTS 

As the des ign of the PC evolved. several manu fac turers in troduced improved 

version of the parall el port. The new port types are compat ible with the or iginal des ign. 

but add new abilities, mainl y for increased speed. Speed is important becau se as 

computers and peri pherals have gotten informati on they need to exchange h,IS increased . 

The original pa rall el port was pretty fast enough l'or sendin g bytes representing ASCII 

text characters to a dot-matrix or daisy-wheel pr inter. But modern printers need to receive 

mLlch more information to print a page with multiple fonts and deta il ed grap hi cs. often in 
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colour. [5] The fas ter the computer can transmit the informati on, the fas ter the printe r can 

begin process in g and printing the res ul t. 

A fast interface also makes it feas ible to use portable ex tern al vers ions of peripherals lilat 

wo ul d otherwise have to in sta ll inside the computer. !\ para ll el-port tape or dis~ drive is 

easy to move from system to system, and for occas iona l lI SC, such as ma~ing bac~ups . 

yo u can use one unit for several systems. Beca use a bac~up may invo lve COP) IIlg 

hundreds of Megabytes, the interface has to be fas t to be worth whil e. 

2.2.4 TYPES OF PARALLEL PORTS 

At the present, four types of parall el ports are ava il abl e. [4] They are: 

• Standard Para ll el Port (S PP). 

• 

• 

Pa rall el Port PS/2 (B i-directional) . 

Enhanced Parall el Port (E PP ) . 

• Extended Capability Port (EC P). 

• Multimode Ports. 

A brief desc ripti on of each of these is given be low: 

Ori ginal /Standard Parall el Port 

The parall el po rt in the ori ginal IBM PC, and any port that emul ates the ori gina l po rt ' s 

des ign, is sometimes ca ll ed the SPP, for stand ard parall el port , even though the original 

po rt had no written standard beyond the schematic diagrams and documentation for the 

IBM Pc. Other names used are AT-type or ISA-Compati ble. The port in the original PC 

was based on an ex isting Centroni cs printer interface . However, the PC introd uced ~l fc\\ 

differences, which other systems have continued. 
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SPPs can transfer eight bits at once to a peripheral using a protocol simil ar to that used by 

original Centronics interface. The SPP does not have a byte-wide input port. but for pe

to-Peripheral transfers, SPPs can use a ibble mode that transfers each byte 4-bits at ::l 

time. Nibble mode is slow, but has become popular as a way to use the parallel port Illr 

input. [4] 

PS/2-Type (Simple Bi-directi onal) 

An earl y improvement to the parallel port was the bi-directional data pon introduced on 

IBM 's model PS/2. The bi-directional port enables a periph eral to transfer eight bits at 

once to a PC. The term PS/2-type has come to refer to any parallel port that has a bi

directional data port but does not support the EPP or ECP modes described belo\\. Bytc 

mode is an 8-bit data-transfer protocol that PS/2-type ports can use to transfer data rrom 

the peripheral to the Pc. 

Enhanced Parallel Port (EPP) 

The EPP (En hanced Parall e l Port) was origina ll y developed b) chipmaker Intel. PC 

manufacturer Zenith, and Xircom, a maker of parall el port networking products. As 011 

the PS/2-type port, the data lines are bi-directional. An EPP can read or wr ite a byte or 

data in one cycle of the (SA expansion bus. or about I microsecond. including 

handshaking, compared to four cycles for an SPP or PS/2-type port. An EPP can s\\ itch 

directions quickly, so it is very efficient when used with disk and tape drives and other 

devices that transfer data in both directions. An EPP can also emulate an SPP. and some 

EPPS can emu late a PS/2-typpe port. 

Extended Capabi lities Port (ECP) 
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The ECP (Extended Capabilities Port) was first proposed by Hewlett Packard and 

Microsoft. Like the EPP, the EC P is bi-directional and can tran sfer data at ISA-bus 

speeds. EC Ps have buffers and support for DMA (di rect Memory Access) transfers and 

data compress ion EC P transfe rs are useful for printers, scanners. and other peripheral s 

that transfer large blocks of data. An EC P can also em ul ate an SPP or PS/:2-1ype porL and 

many ECPs can emul ate an EPP as well. 

Multimode Ports 

Many newer ports are multimode ports that can emul ate some or a ll of the above t) pes. 

They often include confi guration options that can make a ll or the port types ava ilable. or 

allow certain modes while locking out the others. 

In the following chart synthesized information is shown of each one of these types or 

ports. [6] 

Table 2. 1 a - Types of Parallel Ports 

SPP PS/2 EPP fep 

Dates of Introduction 1981 1987 1994 1994 

I Maker IBM IBM Inte l. Xircom and ~lewlcll 

Zeni th Data Packard alld 

Systems Microsofl 

Bi-directional No If If If 

DMA 0 No 0 If 

Speed 150Kbyte 150 Kbytes/se 2Mbyte. /seg 2M hytes/se~ 

/seg () 
0 
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2.2.5 ALTERNATIVES TO THE PARALLEL PORT 

The parallel port is just one of many ways to interface inpu ts and outpu ts to a 

computer. A few of these alternati ves to parall el port are trea ted below. 

2.2.6 SERIAL INTERFACES 

One large group of parall el port alternati ves is seri al in terfaces \",here data bits 

travel on a single wIre or pair of wires (o r in th e casc or wireless links. a single 

transmi ss ion path) both ends of the lin ks req uIre hardwa re or so ll \\ are to tra nslate 

between seri al and parallel data. There are many types of ser ial interfaces availahle for 

PCs, ranging from the ubiquitous RS-232 port to the newer RS-486. USB. IEEE- 1394. 

and lrDA interfaces . [4] 

-+ RS-232 

Every PC has at least one RS-232 serial port. This interface is spec ifica ll y useful when 

the PC and the circuits that yo u want to connect are phys ica ll y fa r apart. 

As a rul e, parall el-port cables should not be longer th an 10 to 151eet. th ough the IELE-

1284 standard describes an improved interface and cab le that can be 10 me tres (33 fec t). 

In contrast, RS-232 links can be 80feet or more. with the exact limi t depending on the 

cable spec ification and that speed of data transfers. RS-232 li nks are slow. H(mever. 

along with each byte, the transmitting device adds a start and stop bit. Even at 11 520U 

bits per second , which is a typica l maximum rate for a seri al port, the data- transfer rate 

with one start and stop bit per byte just 11 ,520 bytes per second.[3] 

-+ RS-485 
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Another useful interface is the RS-485. which can use cables as long as 4000 lCet and 

allows up to 32 devices to connect to a single pair of wires. You can hold an expansion 

card that contain an RS-485 port, or add external circuits that convert an existing RS-232 

interface to RS-485. Other interfaces similar to RS-232 and RS-485 are RS-422 and RS-

423. 

-+ UNIVERSAL SERIAL BUS 

The USB interface is designed for easy hassle-free and relati ve ly inexpensive low-and 

medium speed app li cat ions. It is a ne\V opt ion for I/O interfacin g. a project of a group that 

includes Intel Microsoft. 

In theory, a USB interface can support up to 127 individual USB peripherals/devices :.It 

one time. The practical maxim um number of devices is less since some of them reserve 

USB bandwidth. Each device connected to the USB port can communicate at either 1.5 -

Megabits/seco nd or 12-Megab its/second over a 4-wire cable. USB makes adding 

peripheral devices easy and is quickly replacing different kinds of se ri al and parallel port 

connectors with one standardized plug and port combination. 

The USB standard describes both the hard ware interface and soft\Vare protocols. Ne\-\L~r 

pes may have a USB port built-in, but because it is so new. most ex isting computcl·~ 

can't use it without added hardware and software dri ve rs. 

-+ IrDA (Infrared Data Association) 

The IrDA (Infrared data Association) interface allows wireless se rial communication over 

distances of 3 to 6 feet. The I inks transm its infrared energy at up to I 15200 bits/second. It 

is intended for convenient (no cab les or connectors) transmitting of liles bet\\ccn a 

desktop and Laptop computers, or any other short-range comillunication \\ here a cabled 
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interface IS inconvenient. Some computers and peripherals now have IrDA interfacc 

built-in. 

2.2.7 PC CARDS [4] 

Finall y, some I/O cards plug into a PC card SIOL wh ich accepts slim circuits cards 

abo ut the size of a playing card. An earli er name for these was PCMCIA card s. whi ch 

stands for the Personal Computer Memory Card Internat ional Assoc iati on, whose 

members developed the standard. Many portabl e computers and so me desktop model s 

have PC- card slots. Popular users include Modem s and data acq ui siti on circu it s. There 

are even an internal expansion slots and yo u do not ha ve to open the computer to plu g the 

card in the Pc. 

After a carefu l ana lys is of all the va ri at ions of PC interfaces avai lab le. the standard 

parall el po rt was chosen to execute thi s project (Computer In terface to control home 

app li ances). The choice of the standa rd parall el port as the preferred interface was borne 

out of its various advantages, wh ich are li sted below. 

• The Standard Parallel Port is a si mple and inexpensive tool for huildin g 

computer contro ll ed dev ices and objects. 

• The Stand ard Para ll el Port interface is morc \\ ide ly avai lable . 

• The Standard Parall el Port is hi ghl y co mpatible wit h most ex istin g and nc\\ 

PCs. 

• The Standard Para ll el Port interface has better speed performance than most 

serial interfaces. 

• The Standard Parall el Port interface is hi ghl y fl ex ible also, it s simpli city and 

ease of programming makes parallel ports popu lar in the elec tronics world. 
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2.2.8 PROGRAMMING THE PARALLEL PORT 

Almost all programmin g lan guages allo\\l programmers to access the parallcl pon 

using some library function s. 

QBasic is perhaps the easiest language to program the parallel port v,rith. A lm ost every 

PC should have access to QBasic. The command for sending data to the parallel port in 

QBasic is OUT. The format is: 

OUT port, value 

Programming the parallel port can also be accomplished with Visual C++ . Visual C t-+ 

provides two functions to access 110 mapped periph era ls, ' _ inp' l'or reading and' outp' 

for writing. Both functions can be accompli shed in Vi sual C+ with rhe help or the 

header library conio.h. 

Assembly language programming can onen be complicated. however: wri tin g to the 

parallel port can eas il y be done uSing x86 Assembly lan guage. It emp loys a simple 

instruction called out to write to the port. Its format is: 

Out accumulator, port 

2.2.9 MICROSOFT VISUAL BASIC 

Microsoft Visual Basic has long been a favourite programming language l'or real-

wor ld projects that access the world beyond a computers keyboard. displa) and the usual 

assortment of peripherals. Its ease of use and man y abi liti es have made it one oi'thc p(,, :-, 

most popular programming languages. A Vi sual Basic program and an available port 

such as the standard parallel port are often utilized in projects involving flipping 

switches, reading sensors, spinning motors, or controlling or watching the outside \\orld 

in a unique way.[4] 
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Irrespecti ve of its ease of use, Visual bas ic has one hi tc h- it does not have any func ti ons 

or support to access the pa rall el port directl y. However, it is poss ib le to add such 

capabilities to Visual Bas ic appli cati ons by writin g a D l~ L. (Dynamic I,ink Library) ill 

Visual C++ and ca lling its exported functi ons fro m Visua l Basic thus enabling an\' 

windows program to access ports. 

The DLL is a fil e that contains program routines fo r reading and wr itin g to ports. It must 

be stored on the user's system, and an applicat ion that was the DL.L. must include a 

dec laration fo r each routine it ca ll s. The dec laration te ll s the operat ing system where to 

fi nd the routines. 

When the app li cation runs, the DL.L. loads into systems memory and the app lication may 

ca ll any of the dec lared routines. The Visual-bas ic statements that cal l th e DL.L' s routilles 

are identica l to QBas ic' s In p and Out statements. DLL. are avai lable for free downl oads 

on the In te rnet. One of the DL Ls - Inpoutl 6.dll is for Li se \vith 16-bit programs while the 

other In pout32.dll is fo r use with 32-bit programs. Although th e program code to call the 

In p and out routines is identica l for both types, each requires a di tTerent DL.L and 

dec larati ons. [7] 

Finall y, for thi s project, we have chosen Vi sual Bas ic beca use or its ease 0" Li se and 

flex ibili ty to enable us program the pa rall el po rt . 

2.3 Component Theory 

2.3.1 Transistors 
Transistors are ac ti ve components used bas ica ll y as amp lifiers and swi tches. The 

two main types of transistors are; the bipolar juncti on transistors whose ope ration 

depends on the fl ow 0 f both m i nori ty and majori ty ca rriers, and the LI n i po lar or fie Id 

effect transistors (ca ll ed FETs) in which current is due to majority carriers. and (either 
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electrons or holes). The tran sistor as a switch operates in a class' A· mode. In thi s mode 

of bias the circuit is designed such that current fl ows vvithout any signal present. The 

value of bias current either increased or decreased abo ut its mean value by input signals 

(ifoperated as van amplifier) , or ON and OFF by the input signal il"operated as a S\\ilCh. 

Fig 2.0 shows the transistor as a sw itch . 

Vee+ 

leRe 

Rb 

Fig 2.0 Transistor as a swi tch 

For the transistor configuration, since the tran sistor is biased to sa turation 

Vce == 0, when the transistor is ON , 

This implies that ; 

Y+ == IcRc + Yce ..... ... .... . ........ .... . (2.1) 

Yin == IbRb + Ybe ................ . ........ ... (2.2) 

k. == hfe ............. . ... . .......... (2 .3) 

Ib 

Rb == Yin - Ybe 

Ib 

Where 

Ic == collector current 

.... . .................. . .. .. (2.4) 
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lb = base current 

Yin = input voltage 

Y+ = suppl y voltage 

Vce = col lector em itter voltage 

hfe = current ga in 

Ybe = base emitter voltage 

2.3.2 Comparator IC (LM 358) 

General Description 

This Ie is used for the detection of the received signal. It consists of two independent 

precision voltage comparators with an offset voltage spec iti cat ion as low as 2.0 m V max 

for two that were designed to 

Fig 2. 1 Top view of LM358 

OUTPUT A ----!--------, 

INVERTING 
INPUT A 

NON-INVERTING 
INPUT A 

GND 

2.3.3 Relay 

2 

3 

4 

8 
V+ 

7 
OUTPUT B 

6 
INVERTING 
INPUT B 

5 
NON-INVERTING 
INPUT B 

A relay is an electromagnetic switch, current now ing throu gh the coi I or the rel ay 

creates a magnetic field, wh ich attracts a lever and changes the switch contacts. The coi I 
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current can be on or off so relays have two switch pos itions and they are double thrmv 

(changeover) switches. 

It is an electricall y operated switch . The contact point opens or closes by responding to 

change in some phys ical quantities such as cu rrent , vo ltage, frequency , li ght sensiti vity. 

temperature etc. Relays allow one circuit to switch a second circuit, w hi ch can be 

complete ly separate from the tirst. 

A relay in a normall y c losed positi on. opens w hen ac ti va ted. and 

in normall y closed pos iti on. opens when energi zed . When energizin g poten ti al is 

removed, the spring return s the con tact to its original state. Relays are usuall y SPOT or 

OPOT but can have many more set con tacts. 

Relay coil s produce brief high vo ltage 'spikes' when they are switched off and thi s can 

destroy transistors and lCs in the circu it. 

To prevent damage you must connect a protective diode across the relay co il. 

The relay's switch connect ions are usually labe ll ed ; COM . NC, NO; 

· COM = Common, always connect to thi s: it is the mov in g part of the switch. 

· NC = Norm all y C losed , COM is connected to thi s when the relay coil is orT. 

· NO = Normally Open , COM is connected to thi s w hen the relay coi l is on. 

· Connect to COM and NO if you want the switched circu it to be on when the rel ay coil is 

on. 

· Con nect to COM a NC if you want the switched circuit to be on when the relay coil is 

off. 

A relay is a switch operated by an electromagnet; it is use ful if we want a small current in 

one circuit to contro l another circuit 

containing a dev ice such as lamp or electric 1110tor wh ich requires a large curren t. or if\ve 

wish several different contacts to be operated simultaneously. In thi s project. a relay was 

used to contro l the switchin g effect of electronic appliance. Figure below shows the 

symbol ofa relay . The current needed to operate a relay is called th e pull-in current and 

the drop-out current is the current in the co il when the relay stops worki ng. 

18 



If the co il resistance ofa relay R and its operatin g vo ltage is V, then the pu ll-in current: I 

= VI R. Fig 2.2 shows ci rcuit symbols of a relay 

I 
..-----....... NO 

J 

I 

~COM 

~NC 

Fig 2.2 circuit symbol o f a relay 

2.3.4 Protection Diode for Relays 

Transistors and ICs (chips) mu st be protected from the bri ef hi gh vo ltage "sp ike" 

produced when the co i I is switched off. The diagram shows how a signal diode ( I N400 I) 

is connected across the relay coil to provide thi s protec ti on. Note that the diode is 

connected' backwards ' so that it wi I! norm al! y not cond uct. Cond uction on I y occurs 

when the relay co il is switched off. at thi s moment current tries to conti nu e nowing 

through the coil and is harml ess ly diverted through the diode. Without the diode no 

cu rrent cou ld now and the co il \-"ould produce a damaging high vo ltagc 'spikc' in its 

attempt to keep the current nowi ng. 

PROTECTION 
DIODE 

INPUT ..JVV\r-

RELAY 
COIL 

~r----4' NO 

~COM 

~ NC 
RELAY CONTACTS 

TRANSISTOR 

Fig 2.3a Relay connected in a protective mode 
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The relay acts as a switch and as an iso lator in thi s proj ect because it was used to iso late 

the main circuit from the AC suppl y line. and switches the power sup ply of a given room 

ON or OFF as the case may be. 

2.3.5 Ie 555 Timers 

The 555 timer was introd uced around 197 1 as the IC timing mach ine. There are 

now two types of 555 timers. the regul ar type consisting of junction bipo lar 

transi stors and the CMOS version. Inside th e 555 timer is a relat ively stab le Ie 
capable of being operated as an accurate bi-stab le. monostab le or as table 

multivibrator. The timer compri ses of 23 transistors. 2 diodes and 16 res isto rs in 

GND 

2 
TRIGGER 

OUTPUT 
3 

4 

RESET-----j---

Fig 2.3 b functional di agram of 555 timer. 

8 

7 

6 

5 

+VCC 

DISCHARGE 

THRESHOLD 

CONTROL 
VOLTAGE 

The in verting input of the upper comparator is held at 213 of the supp ly vo ltage Vee and 

the non-inverting termi nal of til e lower comparator is lixccl at a reference vo ltage In Vee 

by potenti al divider (ladder network) 
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Pin 1 is the ground or common terminal to which the negative pol e of the po\,\cr supply 

is connected. 

Pin 2 is the trigger input. A negative go ing vo ltage pulse applied to thi s pin when 

fal ling below 1/3 Vcc causes the comparator output to change state. The output level then 

switches from LOW to HIGH. The trigger pulse mu st of shorter du ration than the time 

interval set by the externa l CR network otherwise the output remain s hi gh until tr igger 

input is driven high agai n. 

Pin 3 this is the output and is capab le of sinking or sourcing a load repairin g up to 200lllV 

and can drive TTL circuits. The output vo ltage availab le is approximately 1.7V. 

Pin 4 thi s is the rest pin and is used to reset the nip flop that controls the state Of'OLItput 

pin3. Reset is activated w ith a vo ltage leve l of between OV and 0.4 V and forces the 

output to go low regard less of the state 0 I' the other tl i p tlop inputs. I r rcset is not 

required , then pin 4 should be connected to same point as pin 8 to prevent resett ing. 

Pin 5 takes the contro l vo ltage w hi ch all ows direct access to the ref'erence leve l. 213 Vee 

of the upper comparator, mak in g it possible to control the width of the output pul sl: 

independent of the external RC components. When not required , it is connected to ground 

,via a 10nF capacitor, to eliminate electrical noise . 

Pin 6 is the threshold input, the non invel1ing input of the upper comparator used to reset 

the flip flop, w hi ch causes the output to go LOW. Resetting is accomplished by takin g 

this termina l f rom below to above 2/3 Vcc. provided the tri gger input is greater th all 113 

Vcc, otherwise the trigger input wi ll override the threshold input HI GH . The threshold 

input impedance is high about I OMega-Ohms. 

Pin 7 is connected to the open of an npn transistor. the emitter orwhich goes to grou lld. 

When the transistor is turned on, pin 7 is effect i ve ly shorten ed to ground (as is the 

output), facilitating the discharge of the externa l (timing) capacitor to almost OV. 

Pin 8 is connected to the positive suppl y terminal. The vo ltage suppl y 
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~~ 

1 
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CHAPTER THREE 

HARDWARE DESISGN AND ANALYSIS 

3.0 INTRODUCTION 

The des igning phase of thi s project took effect with the rep resentation of the var ious 

modules that cou ld ca rry out the expected function s by blocks. Thi s was followed by th e 

replacement of the component blocks by the electronic device th at wou ld carry nut the 

feature rep resented by the block. 

3.1 DESIGN OBJECTIVES AND CONSIDERATION S 

In order to effective ly achieve our design objecti ves . the foll ow in g factors \\ en:: 

considered 

I. The Interface to the PC through the parallel port (printer port) and usin g the stand ard 

printer (DB-25) cab le. The parallel port though limited in di stance and cost, has a hi gh 

data-rate than the serial RS-232 port. It tran sfers over 8-lines simultaneo usly. 

2. The preferenti al use of parallel port to the se ri al port, the printer port is 

an inexpensive and yet powerful platform lor implementin g proj ec ts dealing \A,ith thl' 

control of the real world peripheral s and in the con trol and switching ligh ti ng {tnd hOIl1L' 

ap pliances. 

3. The printer port has eight TTL outputs; four bi-directi onal leads and live inp ut s 

thereby providing a very simple means to use the PC interrupt structure. Thi s feature 

served as the externa l unit for the main function s. 
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3.2 The System Block Diagram and Graphic User Interface (GUI). 

The bl ock diagram of the system is shown Fig 3. 1 below. 

Transm 
itter 
lR 

Receiv 
er 
IR 

Signal 
process 
or 

The system CUI is shown in Fig 3.2 below. 

CompLl 
ter 

r--. 

[iew ~rojec t FQrmat Qebug 8,.un Q\dery Diagram 1001;; add-Ins 'Hlndov.,. t:!elp 

111 

II • ~ 

Ballance 

Operation Mode 

jO"N---' !OF'F"' 

," --, 

Control 
swi tch 

~ 

App lia 
nces 

Out 



3.2.1 The Operation of the System. 
The Graphic User Interface of the system is sho\Vn above. When the hardware is 

connected and the software is run. the program appears as shovm above. In the 

operation mode menu, the operator can click ON to put on the ap pliances \\ ithout 

following the due protocol of ensuring that there students in the lecture hall. If 

OFF tab is clicked, the system will sw itch off all the appliances even if there are 

students in the hall. If automatic is click. then the system wi ll be cou nting the 

number of students go in g in and out the lecture hall . If there is no body in th e hall. 

it will switch off all the appliances and once a person come in . it will switch on all 

the app liances. The START tab is used to initiali ze the program. The clear tab is 

used to clear the nUITlber of counts. The LXIT tab is used to quit the program. The 

VIEW DATA tab is used to number o t'students go in g in or out at a particlIlar time 

interval as shown in the Fig 3.3 below. 

File Edit View 5ettirll~s ; 

~ J8 Find ~JI) Replace ~ V,lord \ll/ t-,jP 

Ti trl e = '1'1 /29/20[17 9 ' 15: 5E: .A.r',/l In - 0 E:alance - 0 )Jut - I] - - -

2 Tirne = '1'1/29/2007 9"lE;:1J3 .A.r·,/l In - I] E:alance - I] IJut - I] - - -

3 Ti rn e = '1'1.(29/2007 9 '16 m:: ,A.r·,/l In = I] E:alance - I] Clut - I] - -

4 Ti rn e = '11 /29/2007 9:1 f3 :13 ,M, ... l In = I] E:alance = I] Clut = I] 
5 Tirne = '1'1/29/2007 91 fi '1:3 .A.rvl In = I] E:alance = D IJut - I] -

6 Ti rn e = '1 ,/'15/2003 ':J : 06 : 22 ,~rvl In = I] E:alance = D )Ju t = I] 
7 
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The system has an infrared detector system used to detect human movement. 

When it detects a person go in g in side thc hall. it will incrcment the iI/-box 

indicating that the person is going in . if it detects that the perso n is going out. thL: 

Out-box will be incremented , showing that the person is go in g out. It wi ll subtract 

the number of persons in the Out-box from the number of persons in the ill-box 

and the balance is shown in the balance-box. I f the balance-box reads ze ro. it 

means then that the number of persons that came in have gone out; it will then 

switch off all the appl iances. 

3.3 HARDWARE PROPERT IES 

The pin out of the 08-25 connector is shown in Fi gure 3.4 below. r3] 

Data RCC:II'>tel 

1,\ I~_@_@I@;I 9 ®' 4" 3 :f) <t>J 
\,\ ~~@)~9~~el~~E@)' .. /·' 1 

--"-F:;;O'r='=-:::;::~:;;:;;:;;~~=':'j::::=:+;;:;;:':" ..................... 1 

Control Register 

Figure 3.4 Pin-out Component s or the Para ll el Port 
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Figure 3Ab The photo on the left shows the back panel of an expans ion card. wi th 

a parallel port 's 25-pin female O-sub connector on the left side of the panel. (The 

other connector is fo r a video monitor. ) The photo on the ri ght shows the YJ-pin 

female Centron ics connector used on most printers. 

The lines in the 08-25 connector of the parall el port are divided into 17 signal 

lines and 8 earth lines. The 17signal lines are di vided into: 

1. 4-control lines 

2. 5-status lines, and 

3. 8-data lines (data bus) 

In the original des ign, the control lines_are used for the interface contro l and exchange or 

messages from the PC to the printer. The status lin es_are used for the exchan ge and 

status indication from the printer to the Pc. The data lines are responsible for the 

transfer of data from the PC to the printer. The new implementati on of the po rt a ll ows bi

directional communication by means of these lines. Each one of these lines (con trol. 

status data) can be indexed in an independent way by means of reg isters.[3] 
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Table 3.5a Parallel Port Signal Assignments. 

: Pin No (DB2S) Signa l name Direction Register - bit Inverted 

: I NStrobe Out Control-O Yes 

2 DataO In /Out Data-O No 

'") Data l In/Out Data- I No 
-' 

4 Data2 In/Out Data-2 No 

5 Data3 In/Out Da ta-3 No 

6 Data4 In/Out Data-4 No 

7 Data5 In/Out Data-5 No 

8 Data6 In/Out Data-6 No 

9 Data7 In/Out Data-7 No 

10 NAck In Status-6 No 

! I I Busy In Status-7 Yes 

12 Paper-O ut In Stat Ll s-5 No 

13 Se lect In Status-4 No 

14 Linefeed Out Control-I Yes 

15 NError In StatLl s-3 0 

16 Nlnitia li ze Out Co ntrol-2 No 

17 nSe lect- Printer Out Control-3 Yes 
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i 18-25 Ground 

3.3.1 PARALLEL PORT REGISTERS. 

T he data, contro l and status lines are connected to thei r co rresponding registers 

inside the computer. So by manipul ating th ese reg isters in a program, one can easi ly read 

or w ri te to the parallel port w ith programming languages such as r and Vi sual basic . The 

regi sters found in the standard parall el port are :[6J 

1. T he data reg ister 

2. The status reg ister. and 

3. The control reg ister. 

As the names impl y, the data reg ister is connected to the data lines, the co ntro l register is 

connected to the control lines and the status register to the status li nes (the reg iste rs are 

virtuall y connected to their respective lines. Whatever is w ritten to these registers \\ill 

appear in their respecti ve lines as vo ltages and on the other hand 'vvhatever voltage is 

app lied to the parallel port can be read lI'om the regi sters. For example, il'the we wr ite 'I' 

to the data regi ster, the line data ' 0' w i II be d r i ven to 5 V and as such we call 

programmatically turn On and Offany of data lines and contro l lines. 

The parallel port has three commonly used base add resses. These are li sted in the table 

below. T he 3BCh base addresses was ori ginall y introd uced for the parallel ports on early 

video card s. These addresses then di sappear for a while when parallel ports were later 

removed f rom video cards. They have now reappea red as an option for para ll el ports 

integrated onto the motherboard s. upon which their configuration can be changed usin g 

B IOS. LTP I (L ine Printerl) is norm all y ass igned based on add ress378h. wh il e LPT2 is 
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assianed base on 278. However, this may not always be the case. 378h and 2nh have 
D 

always been common ly used for parallel ports. The lower case 'h' denotes that it is 

hexadecimal. These addresses may change from machine to machine. [5] 

Table 3.Sb Parallel port addresses 

ADDRESS NOTES 

3BCh-3BFh Used for parall el ports which were incorporated 

into video cards and now. commonly an option for 

ports controll ed by BIOS. Does not support EC P 

add ress. 

378h-37Fh Us ual address for LPT I 

278h-27Fh Usual add ress for LPT2. 

When the computer is first turned on, BIOS (Basic In put/ Output System) will determine 

the number of ports you have and ass ign device labels LPT I. LPT2 and LPT3 to theill. 

BIOS first look at add ress 3BCh. I f a parallel port is fou nd here. it is assigned as LPll. 

then it search at location 378h. If a parallel ca rd is found there. it is assigned the next rree 

dev ice level. This wou ld be LPT I if not found at 3BCh or L TP2 if a card was found at 

3BCh. The last port of ca ll s, it 278 h and follows the same procedure like the other tv,'() 

ports. Therefore, it is poss ible to have a LPT2 which is at 378h and not at the expected 

address 278h. 

Craig Peacock in his paper ' [nterfacing the PC' add s that a way to lind the address or 
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the LPTI or any of the line printer devices, yo u can use a lookup tabl e provided by BIOS 

assigns addresses to printer devices it stores the add ress at spec ific locat ions in 

memory, so that they can be found . 

Table 3.5c LPT Addresses in the BIOS Data Area. 

START ADDRESS FUNCTiON 

0000:0408 LPTI ' S Base Add ress 

OOOO:040A LPT2' s Base Add ress 

0000:040C LPT3 's Base Address 

0000:040E LPT I Base address 

3.4 The Infrat'ed System 

The infrared system consists of both a transmitter circuit and a receiver circ ll it. 

3.4.1 The Infrared Transmitter Circuit 

Thi s is achieved using SSS IC contigured In Astab le mode. The frequency 01 ' 

operation is 2.6 KH Z. Thi s is chosen so that the in frared transmi ss ion could travel far. 
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+9V Battery 

4.7Kn R\ \ 

7 4 8 
100 

') 

10Kn R \ ~ 
..1 

5 5 5 R\J 
6 

2 ~ IR 
0.022~f 

( 2 

V!_ .., AI :_&' ..... ....... .... ,.. .. J 4-_ .. ,_, .. _:4-4- .............. : ..... .. .. .. :4. 

The frequency of operation is given by Equat ion 3.3 

F = 1.44 / (Ra + 2Rb) C 

Where Ra = R I I = 4.7K1'1 

( = ( 2 = O.022~r 

F = 2.65KHZ 
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3.4.2 The Infrared Receiver Circuit 

The infrared module used is SM0038.The ci rcuit diagram IS g iven III fig. 3.5 

below. 

+5V 

8 

,/J R3 
') 

.J 
2 

3.2Kr.t3 
SM0038 7 

c=:J 10"-" 
4 

Cc 25V R.I 

Fig. 3.7 infrared rece iver circuit 

The infrared module SM0038 receives signal from the infl'a red transmi tter and output 

LOW at pin 3. Thus the diode D5 does not give any current to bias the transistor Q I 

allowing the vo ltage passing through resistor R3 to the non-inverting pin of L.M35X 

comparator Ie greater than the voltage at the invertin g pin thu s ou tputtin g H IGII to the 

parallel port which has no effect on the microcomputer. 

But when an intruder breaks the transmission from th e infrared transmitter, the infrared 

receiver module (SM0038) outputs HIGH vo ltage which passes through the diode D5 to 

bias the transistor Q I which in turns reduces the voltage from R3 to pin 3 (non-invertin g 

pin) thus enabling the vo ltage at pin 2 (invertin g pin) greater thus making the comparator 



output LOW at pin I w hich IS needed by the para llel port to send signal to the 

microcomputer. 

3.4.3 The Power Supply Unit 

+ 
"'-' 

The active components used in thi s project require approximatel y 5V supply, I'hi s 

ensures uniformity and in add ition makes for simple po\Ver suppli es , To ensure {j 

regulated suppl y, we used two 7805 Ie vo ltage regulators, The transform er provides 

vita l iso lation and change in voltage leve l and has the foll o\Vin g important 

parameters, 

1 "v l 

12V T ranSfOITn"",8,,-r __ _ 
~ ~ ,.<''',l( _ I I _ 
~~ ,--~~),'>-, -*--41I~-j----41I1~-----il T,- SO:, If---,:",-.... , 

Bncl ~l e Rectifier ,,> 
. ..,'> 

Fig. 3,8 shows the power suppl y ci rcuit 

The 12V transformer steps down 220Vac to 12 V . brid ge recti Il er turn s th e ae to 

dc voltage w hile the 2200utl25V capac itor Illters orf the ripples in the de voltage 

The L7805 is a 5V vo ltage regulator which regulates the voltage to 5V to the 

ADC. The 220 Ohms resistor limits the current to the L ED which se rves as all 

ind icator light. 



3.4.4 The switching Control 

T he system switchin g contro l is made up o r a re lay dri ve r as shown be lo\\. 

;:20 .,· .... d C In 

r.".~-l 22 o-··.{ ;:-, , (: Iul 

-------'. '----------

Re lay D riv e r" e U"CUl t: 

Fig 3.9 shows the sw itching contro l circu it 

One termin al of the relay is perm anentl y connec ted to 8 -! 12v de suppl) . 

When a posi ti ve vo ltage ( from computer parallel port) is appli ed to the b8se oC the 8('54 7 

transistor v ia the 4.7K res istor, the transistor is biased and nega ti ve vo ltage is all owed to 

get to the one the re lay's terminals vi a the co llector of the transistor. This wi ll cause the 

relay to be energized, the 220 Vac nows from one input termin al o f the re lay to the other. 

T he IN400 I diode is used to suppress sparks whi ch mi ght result due to energizi ng or de-

energizing of the relay. 
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, . .... 

Fig 3.6 COMPLETE CIRCUIT DIAGRAM OF AN INTELLIGENT ROOM 

MONITOR AND CONTROLLER 
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CHAPTER FOUR 

TESTING, PACKAGING AND PROBLEMS ENCOUNTERED 

4.1 TESTING 

Testing is a vital stage in the development of a project since it in vo lves ensurin g that a 

given item, component or system meets the design specificati ons or how Car it has 

deviated. It must commence early in the project deve lopmen t as it becomcs difticult with 

project complexity. This project testing encapsulates both hard\\(:ue and so /"t\\ are testin g 

each carried out both in its pre-imp lementation stage and post-im plementation stage. 

4.1.1 Hardware Testing 

Testing the hardware for its conformability to the design specifications entail s testing the 

various hardware component parts or modul es. Thi s is of great concern since 

environmental conditions, wear and tear or ex tremely hi gh current and vol tage can easily 

affect hardware. The basic test equipments used in the design of thi s projec t afT : di gital 

multimeter and a microcomputer for the hardware intcrface tes t. 

• Pre-Implementation Testing 

Pre-implementation stage involves carrying out the app ropriate ve rifi cat ion test on the 

components to ensure that they match their functional specification prior 

to implementation on a project board and subsequently on a Vero board . At thi s stage the 

cable for the serial port interface was tested for continuity betvveen its two ends 1'0 1' each 

of the lines used in the project to ensure reli able tran sfer or information bits. The 

followin g tests we re carried out on the di screte components . 
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Resistors 

The two pins of the resistor were probed with the multi meter switched to the ohmmeter 

range and values obtained were compared wi th the value of the colour code. Those within 

the specified tolerance were used . The procedure for testing the li ght dependent resistors 

and variable resistors is the same with the procedure lor testin g a conventional resistor. 

Capacitors 

The multimeter was switched to the vo ltage-testing mode to a value sli ghtly higher than 

the voltage setting for the capacitor. The positive probe of muitilllcter I,,\as placed on the 

positive terminal of the capacitor wh ile the negative probe was placed on the negative 

terminal of the capacitor. The capacitor is good if a vo ltage readin g is obtained which 

gradually decrease with time due to discharging of the capacitor. 

Diodes 

The multimeter was used to determine the positive (a node) and the negative 

(cathode) terminals of the diodes (including the LEDs used as indicators) used in this 

project work. The diodes \·vere also tested for open/short circuit to ensure that current 

flows through it in only one direction. 

Integrated Circuits 

The integrated circu its were tested by first of all se tting up the en tire circuit on a pro.ject 

board . The circuit was then tested by app lying different test input (different compute ri zed 

library cards) to ensure that the enti re circuit will function properly when linally 

implemented on a Vero board. 

• Post-Implementation Testing 
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Post - implementation in vo lves testing each module or unit or the hardware aner 

implementation to ensure that they perform their functions/operat ions as intended in the 

design. This also includes subsequent tests on the compl ete system for precision. The 

fo llowing tests were conducted at thi s stage of the project: 

The outputs of the comparator which goes into the seri al port were tested. 

The disparity between the PC ground and the hard ware ground was tested and corrected. 

The last test carri ed out on the hard ware was interfacing \Vi th the compu ter to confirm 

interaction between the hard ware and the software especial ly in function and ill timing 

operation. 

4.1.2 Software Testing 

Software des ign and implementati on, which usuall y take quite a wh ile especially 

w hen good qual ity software is des ired, pass through a lot of testing. These tests 

are usually tasking espec iall y for a library database system w here hi gh precision should 

not be compromi sed. 

Actua ll y, software test ing can be done prac ti ca ll y at any level or all the stages o t· its 

development, though the dominant test type is the post - implementation tesl. 

• Pre-Imp lementation Tes ti ng 

This is norm ally done during the coding process and is mostly assoc iated with syntax 

errors. Syntax errors occur w hen the rules or syntax of the programmin g lan guage is not 

followed. 

Modern compliers now come with Integrated Deve lopment Env ironmen t ( ID E). \Vhich 

possesses features that detect and hi ghli ght any syntax error(s). which Illay occur during 

the cod ing process. 
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During compilation and execution of a program , presence of other form s or errors halts 

the process thereby mak ing an error undetected by the I DE . Examp les are paths left and 

improper nesting of loops. 

• Post-Implementation Testing 

Post implementation test involves the execution of programs with se lected inputs ca ll ed 

test cases. The results of test executions are th en used to decide on acceptab le program . 

The first step is to carefully check the coding I"orm s for poss ible errors. This is cal led 

desk checking and is done before the program is tested on the system. Once the program 

is desk checked, data is fed into the program and the behaviour i monitored thro ugh its 

output. This is known as Unit Testing. 

Also, system testin g must be carried out since the database program must interact with 

each other. System testing is the co ll ective test performed on severa l programs 

simultaneously. For instance, when the output of one program is the input of another. 

At these stages software should be tested to ensure that it synchroni zes with the hardware 

functions . This is particul arl y important in noting the status of" the hardware and 

manipulating the records according to design specilicati ons. 

4.1.3 Complete System Testing 

After both the software and the hardware have been elabo rate ly and vigorously tested. the 

whole components were then brought together, assemb led and tested to ensure that the 

complete project work is functioning well. 

4.2 PACKAGING 

This project work was assembled and packaged in modules. Packaging is ve ry important 

in any business ori ented project since it enhances the maintainability 01" the given prodllct 
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or system.This involves the packaging of the database so llware usin g the packaging and 

deployment wizard. The hardware i.e. the card reader system was also packaged to 

achieve the above objective. 

Among the factors considered in the packaging of thi s project are: the cost, ease of The 

above considerations were achieved with a good thermopl ast ic casing. The final 

maintenance, durability, aesthetics. contact preci sion and portability. 

appearance of the proj ect work is shown in the append i x . 

4.3 PROBLEMS ENCOUNTERED 

No project work can be actual ized without encounterin g some problems at the eli rrerent 

stages of implementation. Thi s project work can therero re be no excepti on. Various 

problems were encountered at the difrerent stages of thi s project work. 

Since this project work has two main integral parts (i.e . Hardware and Sojiwarc 

secliol15).The problems can be categorized under two headings namel y: 

.:. Hardware Problems 

.:. Software Problems 

4.3.1 Hardware Problems 

The problems encounter during the hardware des ign. implementation. and packaging and 

testing includes: 

I. There was difficulty in soldering and making good electrical contacts on the card. 

2. Power failure also constituted huge probl ems as it ollen made it impossi ble 1'01' LI S 

to work as scheduled thereby prolongin g the period of completion. 
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4.3.2 Software Problems 

The software problems include: 

1. To deve lop an accurate method of error correcti on was difficul t because the speed 

of sliding the card may vary. 

2. There was a problem of compatibility with di fferent computer systems especially 

the ones that do not have port one as its first seri al port. 

3. Unava il ability and high cost of reference mater ials. 

4. Errat ic power suppl y also affected the estim ated pe riod for the coding of the 

program. 

5. There was the probl em o f response time of the System bein g far grea ter than th at 

of the hard ware (The comparator tv he specific). De lays had to be intcgrated ill 

the program codes to cater for the d ispari ty in response ti mes. 

4.4 COST ANALYSIS 

To end thi s chapter on test analys is, packagi ng. and problems encountered . we 

thought it wo rth while to give a breakd own of the cost of thi s proj ect a good analys is. It 

should however be noted that the cost analys is wi ll be based on ac tu al cost incurred in 

purchas ing the va ri ous components used in thi s \\ ork . It a lso includes thc cost 01 ' 

fa bricati on for th e packag ing of the card reader. Thi s analysis. \\c deemed neccssar) III 

order to show the cost effecti veness of the wo rk . 
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CHAPTE R FI VE 

CONCLUSION AND RECOMMENDATION 

5.1 CONCLUSION 

The design and construct ion of a computer time programll1er interface for the control or 

lighting and hOll1e appliances has been implem ented in thi s proj ect work. A lthough thi s 

work is onl y just a 1l10del it can actually be developed and adapted to present day 

app licat ions. Integrat ing thi s setup to a typica l building or estab li shll1ent involves a 

careful analysis of the electrical wiring and li ghting infrastructure and then w ith ca reful 

planning which may include di v iding the buildin g into subsecti ons depending on SILe. 

thi s k ind of control setup can be effecti ve ly integrated w ithout prob lems. 

App liances and devices can be grouped together based on functi on. loca ti on and po\\cr 

consull1ption. For exa ll1ple. all lightings in a secti on o f a building can form a sub-unit 

under a ll1ain unit; the pumping machine and other outdoor devices can form another sub 

unit. This will ensure a more or less seall1less integration of thi s k ind of con trol setup to 

any kind of building or establishment. 

Moreover, serial or parallel transmiss ion could be empl oyed as the ll1eans of 

cOll1municat ing w ith the remote sites depending on the requirell1ents. Sensors can also be 

utili zed to monitor changes in the env ironment, which w ill then tri gger o lT certa in 

programmed responses. Since the systell1 is hi ghl y fl ex ibl e and can always be cLi stomised 

based on demand, use of Uninterruptibl e Power Supp li es (UPS) and high-memory 

devices can be employed to avo id probl ems associated w ith power failure. 
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5.2 RECOMMENDATION 

This project work se rves as the model ~ it can be adapted for any number of devices that 

need to be controlled. Either se ri al transmi ss ion or para ll el tran smi ss ion can be uti li zed 

depending on the total number of devices to be controlled, the distance, cost 

considerations and the existing wiring and electrilicarion ol"the buildin g. 

Use has been made of avai lab le technologi es and components available in the count ry to 

ensure that the system is fea sibl e. Using high-speed components of hi gh reliability can 

reduce the delay introduced by the components used in the set-up . Th is will ensure the 

synchronization of the command and clock signals, and effecti ve hand shake with the 

computer's frequency and speed. 

In ord er words, military standard equipment should be used when rea l-rime app li ca ti ons 

are to be implemented rather than a model as has becn done in thi s project \\'ork. Solar 

power suppl y system is recommended as a back up to the main supply sys tem for such 

real-time application . 

Universal Serial Bus ports is recommended for interfacin g 

JA VA programming software is recommended for the so th-va re implementation because 

of its flexibility. 

Microcontroller interfaced with seven segment di spl ay IS recommended because or its 

wide variety of use. 

A cam coder can be incorporated in the construction for acc urate recording and scc uri!; 

purposes. 
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APPENDIX 1 

The GU I is given below. 

III Ballance Our 
~.~-~~'.~-~"" .. " .. -.. 

0 0 0 
Operation Mode 

r6FF~ 
r:-"""~~--.'~ 

fAutomatic 
~ , ....... _- --
View Data Clear Data 

The captured data is g iven below ("view data" is cl icked) 
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File Edit Format View Help 

rT~me 1/ 15/2003 9:41 : 33 AI' l In 0 Ba lance () Out 0 

Tlme 1 / 15/2003 9 :41 : 38 AI' l In 0 Balance 0 Out 0 

Irime 1 / 15/2003 9:41:43 AI' l In 0 Balance 0 Out 0 

i T~me 1/ 15/ 2003 9 :41 :48 AI' l In 0 Bala nce I) Out 0 
,Tlme 1/15/2003 9:41 :5 3 AI' l In 0 Ba lance 0 Out 0 

ITlme 1/ 15/2 003 9 :41 : 58 AI' l In 0 Balance 0 Out 0 
ITlme 1 / 15/2003 9 : 4 2 : 03 AI' l In 0 Balance () Out 0 
ITlme 1/15/ 2003 9 :42:08 AI' l In 0 Balance 0 Out 0 
;Tlme 1 / 15/2003 9 :4 2 :13 AI' l In 0 Balance 0 Out 0 
iTlme 1/ 15 /2003 9 :42 :18 AI'l In 0 Balance 0 Out 0 

'T1me 1/ 15/2003 9 :4 2 : 23 .AJol In 0 Bal ance 0 Out 0 
,Tlme 1 / 15/2003 9:42 : 28 AI'" In 0 Balance 0 Out 0 
,Tlme 1 / 15/2003 9:42 :33 AI'l In 0 Balance 0 Out 0 
iTlme 1 / 15/2 00 3 9 :42:38 AI' l In 0 Balance 0 Out 0 
:Tlme 1 / 15/2003 9:42 :4 3 AM In 0 Balance I) Out 0 
Tlme 1/15/2003 9 :4 2 :4 8 AM In 0 Balance 0 Out 0 
Tlme 1/ 1 5/2003 9 :42 : 53 AI'l I n 0 Balance (I Out 0 
Tlme 1 / 1 5/2003 9:42:58 AI' l I n CJ Balance 0 'Jut 0 
Tlme 1/ 15/2003 9 :43 : 03 AI'l I n 0 Balance I] ''Jut 0 
Tlme 1/ 15/2003 9 : 4 3 : 08 AI' l I n 0 Balance (I Out 0 
Tlme 1/ 1 5/2003 9 :4 3 :13 AI' l I n 0 Balance 0 Out 0 
Tlme 1/ 15 / 2003 9 : 43 :18 AI' l In (I Ba lance (I Out 0 
:Tlme 7/21/2008 4: 04 : 09 AI'l I n 0 Balance 0 ')ut 0 
;Tlme 7/21/2008 4 :04 :14 AI' l In (1 Ba lance 0 Out 0 
i T~me 7/21/2008 4 : 04 :19 AI' l In 0 B ,~ 1 ance 0 Out 0 
Tlme 7/21/2008 4 : 04 : 24 AI'l In 0 Balance 0 ''Jut 0 
,T1me 7/21/ 2008 4: 04 : 29 AI' l In 0 Balance 0 Out 0 
Tlme 7/21/2008 4 : 04 : 34 AI' l In 0 Balance 0 Out 0 

I T~me 7/21/2008 4 : 04 : 39 AI'" In 0 Balance 0 Out 0 
Tlme 7/21/2008 4 :04 :44 .AJol In 0 Balance 0 Out 0 
Tlme 7/21/2008 4 : 04 :49 AI'l In 0 Balance I) Out 0 
'Tlme 7/21/ 2008 4 : 04 : 54 .AJol In 0 Balance I) Out 0 
i T~me 7/21/2008 4: 04 : 59 AI'l In (I Balance 0 OUT 0 
Tlm e 7/21/2008 4 :11: 31 AI' l In 0 Balance 0 0U1: 0 
Tlme 7/21/ 2008 4 :11: 36 AI'" In 0 Bala nce 0 Out 0 
Tlme 7/21/2008 4:11:41 Alul In 0 Balance 0 Out 0 
Tlme 7/21/2008 4 :11 :46 Alul In 0 Bal ance 0 Out 0 

~ Time 7/21/2008 4 :11 : 51 Alul In 0 Ba l ance (I OUT 0 
'Time 7/21/2008 4 :11 : 56 Afo'l In 0 Balance 0 Out 0 
;Tlme 7/21 /2008 4:12 : 01 AI' l In 0 Balance 0 Out 0 
!Time 7/21/2008 4 :12 : 06 .AJol In 0 Bala nce 0 OUT 0 
'Time 7/21/ 2008 4 :12 :11 AI' l In 0 Balance 0 Out 0 
!Time 7/21/2008 4:12:16 AM In 0 Balance 0 OUT [1 

Tlme 7/21/2008 4:12:21 AI'" I n 0 Balance 0 Out 0 
Time 7/21/2008 4:12 : 26 AI"l In (I Balance 0 Out [1 

Time 7/ 21/200S 4:12:31 Alul In [1 Balance CI Out 0 
Tlme 7/21/2008 4 :12 : 36 Alul In (I Balance 0 Out 0 
Tlme 7/21/2 00S 4 :12 :41 Alul In I~I Balance 121 I,)ut 0 
Ti me 7/21/2008 4:12 :4 6 Alul In Cl Ba 1 alKe (I I)ut 0 
Time 7/21/2008 4 : 12 : 51 AI'l In 0 B,~lance IJ OUT 1] 

:Tl me 7/21/2 008 4:12:56 Alul In 0 Balance 0 OUT 0 
'Tlme 7/21/2008 4:13:01 Alul In 0 B ,~ 1 alKe (I Out (I 
I 

V ISUAL BASIC 6 PROGRAM CODES 
Public cnt I 
Public cnt2 
Pub lic cnt3 

Private Sub auto l11 _C li ckO 
swich.Enab led = True 
on u.Enabled = Fal se 
ofu. Enabled = False 
End Sub 
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Private Sub chkk_ TimerO 

Y = Inp(&H379) 
IfY = 103 Then 
ck.BackColor = vbYe llow 
chk.Enabled = True 
inputu.Enabled = False 
Else 
ck.BackCo lor = vbGreen 
End If 
chkk.Enabled = False 

IfY = 96 Then 
ck.BackColor = vb Yellow 
chk.Enabled = True 
inputu.Enabled = False 
Else 
ck.BackColor = vbGreen 
End If 
chkk.Enab led = False 

End Sub 

Private Sub c1ean·_ ClickO 
inn.Text = 0 
oot.Text = 0 
bal.Text = 0 
cnt I = 0 
cnt2 = 0 
cnt3 = 0 
End Sub 

Private Sub clen·_ Cl ickO 

On Error Resume Next 
Kill"readin.txt" 
Open "readin .txt" For Append As # I 
Close #1 

End Sub 
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Private Sub displayvalu_ TimerO 
If Ly.BackColor = vbGreen Then 
Ly.BackColor = vbRed 
Open "readin.txt" For Append As # I 

Print # 1, "Time = "; CStr(Now). "In = "; inn.Tex t. "Balance = "; bal.Text. "Out C" ": 

oot.Text 
Close # I 

Else 
Ly.BackColor = vbGreen 
End If 

End Sub 

Private Sub Form_LoadO 
inn .Text = 0 
oot.Text = 0 
bal.Text = 0 
End Sub 

Private Sub inputu_ TimerO 

Y = Inp(&H379) 

IfY = 119 Then 
ist.Enabled = True 
inputu.Enabled = False 
Ex it Sub 
End If 

IfY = 11 2 Then 
ist. Enabled = True 
inputu. Enabled = False 
Ex it Sub 
End If 

IfY = III Then 
ost.Enabled = True 
inputu.Enabled = False 
Exit Sub 
End If 

IfY = I04Then 
ost.Enabled = True 
inputu.Enabled = False 
Exit Sub 

'pin 15 

'pin 15 

'pin 13 

'pin 13 
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End If 

End Sub 

Private Sub ist_ TilllerO 
otl.BackColor = vbGreen 
inl.BackColor = vbRed 
ost.Enabled = False 
cnt I = cnt I + I 
cnt3 = cnt3 + I 
inn.Text = cnt I 
bal.Text = cnt3 
ist.Enabled = False 
inputu.Enabled = True 
End Sub 

Private Sub offf_ClickO 
onu.Enabled = Fal se 
ofu.Enabled = True 
swich.Enabled = False 
End Sub 

Pri vate Sub ofu_ Ti merO 
Out (&H378), 0 
offf.BackColor = vbRed 
onn .BackColor = vbGreen 
autolll.BackColor = vbGreen 

End Sub 

Private Sub onn_ CI ickO 
onu.Enabled = True 
ofu.Enabled = False 
swich.Enabled = Fal se 
End Sub 

Private Sub OllLl_ TilllerO 
Out (&H378), I 
offf.BackColor = vbGreen 
onn.BackColor = vbRed 
autolll.BackColor = vbGreen 
End Sub 

Private Sub ost_ TilllerO 
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otl.BackColor = vbRed 
inl.BackColor = vbGreen 
ist.Enabled = False 
cnt2 = cnt2 + I 
cnt3 = cnt3 - I 
oot.Text = cnt2 
bal.Text = cnt3 
ost.Enabled = False 
inputu .Enabled = True 
End Sub 

Private Su b statt_ C I ickO 
inputu.Enabled = True 
displayvalu.Enabled = True 
statt.BackColor = vb Yellow 
End Sub 

Private Sub swich_ TimerO 
Ifbal.Text >= I Then 
Out (&H378) , I 'Set pin I HIGH , switch on appliances 
Else 
Out (&H378), 0 'set data regi ster LOW, of appliances 
offf.BackColor = vbGreen 
onn.BackColor = vbGreen 
autol11.BackColor = vb Red 
End If 
End Sub 

Private Sub Timer 1_ TimerO 
Textl.Text = Inp(&H379) 
End Sub 

Private Sub vdata_ClickO 
Call Shell("notepad.exe readin.txt" , vbNorl11alFocus) 
End Sub 
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APPENDIX 2 

INSTALLA TIO PROCE DUR ES 

Step 1- After installing the visual basic 6 software on th e system~ insert th e interface 

cable into the computer 

Step 2- Run the program by clicking on run, the grap hic use r interliKe (CU I) will disrlay 

on the system. 

Step 3- Place the two rece iver mod ules with a maximum di stancc or I meter and a 

minimum of 0.4 meter. At final stage, should be placed on both sides at the door opening 

ends. 

Step 4- Place the monitoring device in between in receivers. 

Step 5- Place the transmitter on the cente r point of the hinged part of the door. should be 

at the same leve l with the rece ive r. For prototype testing place transmitter at a minilllLlIll 

di stance of 1.7 meters and maximum of 1.9 mcters. 

Step 6- After steps have been successfull y insta ll ed . Co back to the computer. on the (jl' l 

cli ck on start and then automatic, and ca rry out the operati on. 

Step 7- If the set-up works as expected, the aims and objecti ves has been achieved. ifnot 

then you trouble-shoot or consult a qualifi ed personnel. 
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