DESIGN AND CONSTRUCTION OF AN INTRUDER DETECTOR FOR OFFICE AND HOME USE

ABSTRACT

This project deals on the design and construction of an intruder detector for home and office use. Security as one of the biggest issues in our world today and we need a system that will be able to monitor our home, offices and industries by using two sensing circuits, touch and motion sensors. These sensors will cheek for an intruder in two different positions or location and with an alarm system alerts the user about the presence of an intruder. An intruder detector for office and home use is a device that detects movement of an object like human being. Many projects review the concept of intruder detecting system, but this project deals with the full practical work of the concept to prevent unauthorized person into a restricted area in our home, Industries, etc.
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CHAPTER ONE

INTRODUCTION

Background of Study

Environmental, home and office security against intruders has become a thing of individual, national and international concern. The essence of this project is to provide a cost effective and more efficient security system in areas like homes, industries military etc. The application of this project will enhance effectiveness necessitating to security measures. It relevance, upgrades the conventional security system to automated system that will require little of human intervention. This project also builds a platform for further sophistication of automated security system by detailing all the measures taken in realizing this system. This will ensure a complete intruder proof system which will take care.

Intruder for home and office use is a design that detects the presence of an intruder in restricted areas and also informs the user by triggering an alarm. The system is based on hardware controller and other electronic design. This hardware controller uses two sensors, one for human touch sensing and the other for movement. The movement sensor uses light dependent resistor which must work in hand with a security light incident to it. With the security light, the system can receive signal when the intruder is around and translate the received signal from the sensors to useful information. In this design we have implored the use of hardware components, creativity and logics to bring about the entire project.

 Aims and Objective

The aim and objective of this project is to provide a cost effective and efficient security device for home and office use, to offer its users a paramount security.

 Scope 

The system can sense human touch and movement then triggers an alarm when powered with a 9v battery. It is a home intruder system that stops intruders before they get in and can summon help immediately making sure the family under its protection is absolutely safe.

Justification of the project

This project makes it difficult for intruders to break into a home when there is a spotlight shining down to them. Then with the light dependent resistor that works with the spot of light, makes this project a home intruder system that keeps criminals further away from a family.

Constraint

The biggest setback experienced during the course of this project is financial difficulties in funding the design of the project Secondly, sourcing of materials and components used was not easy. Finding the motion sensor wasn’t an easy task. Some of the components I used for this project were very difficult to find like the transistor for buffer. Furthermore, I received a severe electric shock while trying to interface some circuits into my design that made me to almost give up.

1.6 Report organization
This project report was written in such a way that each chapter is related to the next as shown below
 SHAPE  \* MERGEFORMAT 


FIG 1.1:
BLOCK DIAGRAM OF PROJECT REPORT

The organization of the project report is well detailed and vast in its coverage. It covers all the activities encountered during the research work. The first chapter is the introductory chapter, which covers the background, project objectives, project justification, scope of the project, constraints and block diagram overview of the states. Chapter two presents the literature reviews. Chapter three covers the system analysis and design in details   Chapter four presents the system implementation which entails the component layout, the wiring schedule, the wiring diagram and also the complete schematic diagram. Chapter five covers the testing and integration of the project design. Chapter six is the summary and conclusion which includes the summary of achievements, problems encountered during project design, recommendation and suggestion for further improvement. 

CHAPTER TWO

LITERATURE REVIEW

2.1 Origin of the Project

The design of this project (intruder detector for office and home use) was initiated as a result of intrusion of an unauthorized person into a restricted area in our homes. Efforts were made to track down an intruder at a particular time as he tries to get to his target. Due to the pressing need on tracking an intruder at any point in time, I decided to come up with this project idea. 

An intruder detector for office and home use is a device that detects moving objects, particularly people. It is often integrated as a component of a system that automatically performs a task or alerts a user of motion in an area. It forms a vital component of security, automated lighting control, home control, energy efficiency, and other useful systems.

2.2 Overview
The intruder detector for office and home use contains a motion sensor that transforms the detection of motion into an electric signal. This can be achieved by measuring optical changes in the field of view. Most intruder detector for office and home use can detect up to 15 – 25 meters (40–80ft) and may be connected to a burglar alarm that is used to alert the home owner or security service after it detects motion. Such a detector may also trigger a red light camera. These detectors have found great application in domestic and commercial applications. Some of these applications include motion-activated outdoor lighting systems, motion sensor street lamps and motion sensor lanterns.

2.3 Sensors: 

In this project work a photocell and light source was used for the sensing of movement. In the past, there are four types of sensors used in intruder detector:

Passive infrared (passive): Senses body heat. No energy is emitted from the sensor, thus the name "passive infrared" (PIR).

Ultrasonic (active): Sends out pulses of ultrasonic waves and measures the reflection off a moving object.

Microwave (active): Sensor sends out microwave pulses and measures the changes due to reflection off a moving object similar to a police radar gun.

Topographic Motion Detector (active): Senses disturbances to radio waves as they travel through an area surrounded by mesh network nodes. Has the ability to detect over complete areas because it can sense through walls and obstructions.

2.4 History of Security

The need to secure our home, industries and other related properties has been a subject of interest since the days of our fore fathers, Since then, an aggressive development in the area of security  has exponentially been driven to today’s trend. The early-men, in their effort to provide security to their house-hold and properties, used crude measures such as stones, grasses and crude weapons to secure themselves. As the intrusion techniques by intruders outgrows the then security measures and more values added to lives and properties, more sophisticated measures were developed to ensure an intruder proof environment, which today, has become one of the most interesting aspect of individual, National and even international concern.

2.5 Basics of an intruder system 

There are three simple do-it-yourself steps one can take to create a home intruder system before adding any special technological components such as sensing the presence of an intruder and alerts the user on the obstruction detected and then displays the position of the intruder on a screen.

(1) Install exterior lights and include either a timer or a motion detector 

(2) Secure all exterior doors and windows with well-built, sturdy locks 

(3) Trim back trees and shrubs in your yard, especially around windows and doors.

2.6 Residential crime prevention

Common sense dictates us to lock our doors at night and when we are away from home, but residential crime prevention comes in many other shapes and sizes. Effective residential crime prevention depends on everything from properly fitted doors to stopping your mail delivery when away on vacation. Residential crime prevention starts with taking the proper steps to secure the outside of your home. Basic residential crime prevention measures include: Installing outside floodlights, Keeping your yard clutter free, Pruning shrubbery so it doesn't hide windows and doors and Cutting tree limbs back from upper-level windows. Not every intrusion can be prevented. Knowing what to do when faced with different situations not only protects your possessions but can save your life.

Doors and Locks: Burglars, on average, spend no more than 60 seconds trying to gain access to a home. Installing proper doors and locks on your home makes breaking in more difficult and often deters burglars. The following guidelines for doors and locks significantly improve residential crime prevention. Install solid wood or metal doors, Fit each exterior door with properly fitted dead bolts, Do not rely on knob locks or door chains; they are easily broken, Secure sliding glass doors with commercial grade locks or place a sturdy dowel in the door track and never hide keys around the outside of your home; instead give a spare to a trustworthy neighbor.
Alarm Systems: An alarm system installed in your home, especially if you live in a secluded area or high-crime neighborhood, can provide needed residential crime prevention. To achieve effective residential crime prevention, you first need to evaluate your home's needs. Your home's location and surroundings determine the level of residential crime prevention you need.

CHAPTER THREE

SYSTEM ANALYSIS 

Design Methodology 

Design method is a broad area that focuses on: Divergence – Exploring possibilities and constraints of inherited situations by applying critical thinking through qualitative and quantitative research methods to create new understanding (problem space) toward better design solutions.
Transformation – Redefining specifications of design solutions which can lead to better guidelines for traditional and contemporary design activities (architecture, graphic, industrial, information, interaction, et al.) and/or multidisciplinary response.

Convergence – Prototyping possible scenarios for better design solutions that incrementally or significantly improve the originally inherited situation.

Sustainability – Managing the process of exploring, redefining and prototyping of design solutions continually over time

Articulation - the visual relationship between the parts and the whole. The goal of design methods is to gain key insights or unique essential truths resulting in more holistic solutions in order to achieve better experiences for users with products, services, environments and systems they rely upon. Insight, in this case, is clear and deep investigation of a situation through design methods, thereby grasping the inner nature of things intuitively. The design methodology known as CoMES (Co-design Methodology for Electronic Systems) which is based on a top-down design process was used in this project. The design process consists of a series of steps that transform an input (specifications) into an output (solution) passed as input to the next step. The design process organizes the required steps in a top-down manner. Designers can work simultaneously on several steps given that they respect dependencies between steps and design choices. The flow is not continuous as additional verification activities, resulting in a backward flow, are necessary to correct and/or enhance solutions. System designers proceed according to a minimum of 5 steps:
Requirements definition

System specification

Functional design

Architectural design

Prototyping



FIG 3.1:  FIVE (5) DESIGN STEPS

	 Design steps
	Purpose
	Inputs
	Outputs

	Requirements definition
	Understanding all needs and documenting these needs as written definitions and descriptions.
	Customer needs
	Requirements document

	System specification
	Representing a purely external view of the system. Completely modeling the behavior of the system within its environment and listing all non-functional constraints
	Requirements document
	Specifications document

	Functional design
	Finding a suitable internal logical (or functional) and technology-independent representation of the system from an application-oriented viewpoint.
	Specifications document
	Functional model

	Architectural design
	Defining the detailed system's physical (or hardware) architecture 
	Functional model Performances/cost constraints
	Architectural model

	Prototyping
	Developing an operational system prototype in terms of hardware implementations.
	Architectural model
Technological & economical constraints
	Prototype


 Hardware Subsystem

 The project is made up of four units namely: 

Sensor unit

Control unit

Power supply unit

Alarm unit.

The block diagram below shows how these four units and linked together to form an intruder detector for home and office use.
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FIG 3.2:  System block diagram

 System description 

The approach to this system was realized through the design and implementation of its input subsystem (input transducers), control unit and output subsystem using top-down design implementation techniques. The input subsystem are made of sensors designed and implemented using some already existing principles to achieve optimum performance. 

The control unit is realized by a hardware controller IC which interprets the input qualifiers to produce a desired output. 

The output interface is realized by the use of output transducer (Siren) and other simple electronic components to enable meaningful output. 

These three subsystems are integrated to form a whole intruder detector for home and office use. The project can be used to monitor two different positions. One for motion and the other for touch sensing.

The Input Interface Design

The input interface is a circuitry that enables the system to fetch signal from the monitored position. Its design is achieved by the use of light dependent resistors (LDR), light emitting diode (led), resistors and transistors connected using voltage divider principle, as shown in the figure below.


Fig 3.3:  Input Sensor Design

Most input transducers (sensors vary their resistance and usually voltage divider is used to convert this to a varying voltage which is more useful. The voltage signal in this context is fed as an input into a NPN (C945) transistor switch.

Choosing the resistor value 
The value of the resistance R will determine the range of the output voltage. Using a multi-meter to find the minimum and thee maximum values of the sensor’s (LDR) resistance(Rmin*Rmax).

In this context :Rmin = 1.50K(


Rmax = 780k(
R=square  root of (Rmin*Rmax) = Square root of (1.50k( * 780k().

Since the system is capable of monitoring four different positions, the above design was repeated four times to serve as input to the parallel port status pins.

The transistor input
Vout = (Vin x R2)/(R1+ R2)

Vin = 5v

Thus, in darkness:  Vout = 5 x 780x103 / 4.7x103 + 780x103 .

Vout = 39x105 / 784700
Vout = 4.97v.

This increases the base current that drives the transistor to saturation.

In bright light: Vout = 5 x 9.5 / 4.7x103 + 9.5.

Vout = 47.5 / 4709.5

Vout = 0.01v

Where Vout =VBE.

Analysis
Since LDR has large resistance when dark and a low resistance when brightly lit, thus if R2 is much larger than R1, V out is large because most of the voltage are across R2.

Thus when intruder’s shadow is cast on the LDR , there is increase in the LDR’s resistance bringing about increase base current Ib enough to drive the NPN transistor to saturation, this causes the collector current to flow into the parallel port input. Ic = Vcc /Rc

3.4 Alarm unit

This consists of an LED, which connects from the P2.7 of the micro controller, which in turn connects to 4.7K( resistor, which finally connects to the VCC.  The LED indicates on the alarm is set to slow. P2.6 of the micro controller connects to the resistor (2K(), through the base of the transistor (NPN C, 945) and the collector to the ground, while the emitter terminal is connected to the negative terminal of the alarm speaker, and the positive to the Vcc.  The remaining terminal of the resistor to Vcc, as shown above.

3.5 A Voltage Regulator (also called a "regulator") has only three legs and appears to be a comparatively simple device but it is actually a very complex integrated circuit. A regulator converts varying input voltage and produces a constant "regulated" output voltage. Voltage regulators are available in a variety of outputs, typically 5 volts, 9 volts and 12 volts. The last two digits in the name indicate the output voltage in the table below.

Table 3.1: Voltage Regulators output Voltages

	Name
	Voltage

	LM7805
	+ 5 volts

	LM7809
	+ 9 volts

	LM7812
	+ 12 volts

	LM7905
	- 5 volts

	LM7909
	- 9 volts

	LM7912
	- 12 volts
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Fig 3.5: LM7805 

COMPONENTS ANALYSIS 

Diodes

The term diode usually implies a small signal device with current typically in the milliamp range. A semiconductor diode consists of a PN junction and has two (2) terminals, an anode (+) and a cathode(-). Current flows from anode to cathode within the diode. Diodes are semiconductor devices that might be described as passing current in one direction only. The latter part of that statement applies equally to vacuum tube diodes. Diodes however are far more versatile devices than that. They are extremely versatile in fact. Diodes can be used as voltage regulators, tuning devices in radio frequency tuned circuits, frequency multiplying devices in radio frequency circuits, mixing devices in radio frequency circuits, switching applications or can be used to make logic decisions in digital circuits. There are also diodes which emit "light", of course these are known as light-emitting-diodes or LED's. As we say diodes are extremely versatile. A few schematic symbols for diodes are: 
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Fig 3.4: Symbols of diodes

Types of Diodes

The first diode in figure 3.2 is a semiconductor diode which could be a small signal diode of the 1N914 type commonly used in switching applications, a rectifying diode of the 1N4001 (400V 1A) type or even one of the high power, high current stud mounting types. You will notice the straight bar end has the letter "k", this denotes the "cathode" while the "a" denotes anode. Current can only flow from anode to cathode and not in the reverse direction, hence the "arrow" appearance. This is one very important property of diodes.  The second of the diodes is a zener diode, which is fairly popular for the voltage regulation of low current power supplies. Whilst it is possible to obtain high current zener diodes, most regulation today is done electronically with the use of dedicated integrated circuits and pass transistors.  The next of the diodes in the schematic is a varactor or tuning diode. Depicted here is actually two varactor diodes mounted back to back with the DC control voltage applied at the common junction of the cathodes. These cathodes have the double bar appearance of capacitors to indicate a varactor diode. When a DC control voltage is applied to the common junction of the cathodes, the capacitance exhibited by the diodes (all diodes and transistors exhibit some degree of capacitance) will vary in accordance with the applied voltage.  The next diode is the simplest form of vacuum tube or valve. It simply has the old cathode and anode. These terms were passed on to modern solid state devices. Vacuum tube diodes are mainly only of interest to restorers and tube enthusiasts.  The last diode depicted is of course a light emitting diode or LED. A led actually doesn't emit as much light as it first appears, a single LED has a plastic lens installed over it and this concentrates the amount of light.

Light-Emitting-Diodes or LED's

Light emitting diodes, commonly called LEDs. They do dozens of different jobs and are found in all kinds of devices. Among other things, they form the numbers on digital clocks, transmit information from remote controls, light up watches and tell you when your appliances are turned on. Collected together, they can form images on a jumbo television screen or illuminate a traffic light. Basically, LEDs are just tiny light bulbs that fit easily into an electrical circuit. But unlike ordinary incandescent bulbs, they don't have a filament that will burn out, and they don't get hot. They are illuminated by the movement of electrons in a semiconductor material. Many circuits use a LED as a visual indicator of some sort even if only as an indicator of power supply being turned on. A sample calculation of the dropping resistor is included. 
[image: image6.png]vee

R Selecting R

1. Select the LED
current for desired
brightness - typically
10ma
2. R=vee-17v
ea [t
sv-17v
001

330 ohms




Fig 3.5 - connecting LED to supply

Most LED’s operate at 1.7V although this is not always the case and it is wise to check. The dropping resistor is simply the net of supply voltage minus the 1.7V led voltage then divided by the led brightness current expressed as "amps" (ohms law). Note the orientation of both cathode and anode with respect to the ground end and the supply end. Usually with a led the longer lead is the anode. LEDs have several advantages over conventional incandescent lamps. For one thing, they don't have a filament that will burn out, so they last much longer. Additionally, their small plastic bulb makes them a lot more durable. They also fit more easily into modern electronic circuits. But the main advantage is efficiency. In conventional incandescent bulbs, the light-production process involves generating a lot of heat (the filament must be warmed). This is completely wasted energy, unless you're using the lamp as a heater, because a huge portion of the available electricity is not going toward producing visible light. LEDs generate very little heat, relatively speaking. A much higher percentage of the electrical power is going directly to generating light, which cuts down on the electricity demands considerably. 

3.4.5 Resistors

Resistance is the property of a component which restricts the flow of electric current. Energy is used up as the voltage across the component drives the current through it and this energy appears as heat in the component. 

Resistance is measured in ohms, the symbol for ohm is an omega [image: image7.png]
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 is quite small for electronics so resistances are often given in k[image: image9.png]
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Resistors used in electronics can have resistances as low as 0.1 [image: image15.png]


 or as high as 10 M[image: image16.png]
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Resistors connected in Series


Fig 3.7: Resistor connected in series

When resistors are connected in series their combined resistance is equal to the individual resistances added together. For example if resistors R1 and R2 are connected in series their combined resistance, R, is given by: combined resistance in series:   R = R1 + R2. This can be extended for more resistors: R = R1 + R2 + R3 + R4 + ...

Note that the combined resistance in series will always be greater than any of the individual resistances.
	Combined resistance of
two resistors in parallel:
	R =
	R1 × R2

	
	
	R1 + R2



Fig 3.8: Resistors connected in parallel

When resistors are connected in parallel their combined resistance is less than any of the individual resistances. There is a special equation for the combined resistance of two resistors R1 and R2: 

For more than two resistors connected in parallel a more difficult equation must be used. This adds up the reciprocal ("one over") of each resistance to give the reciprocal of the combined resistance, R: 

1/R=1/R1 + 1/R2 +  1/R3 …

The simpler equation for two resistors in parallel is much easier to use! 

Note that the combined resistance in parallel will always be less than any of the individual resistances. 

How to read Resistor Color Codes
Table 3.2 Resistor color code

	Black
	Brown
	Red
	Orange
	Yellow
	Green
	 Blue
	Violet
	Gray
	White

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9


The mnemonic


Bad Boys Ravish Only Young Girls But Violet Gives Willingly 

Black is also easy to remember as zero because of the nothingness common to both.
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Fig 3.9:  Resistor color code representation

First find the tolerance band, it will typically be gold (5%) and sometimes silver (10%). Starting from the other end, identify the first band - write down the number associated with that color; in this case Blue is 6. Now 'read' the next color, here it is red so write down a '2' next to the six. (you should have '62' so far.) Now read the third or 'multiplier' band and write down that number of zeros. In this example it is two so we get '6200' or '6,200'. If the 'multiplier' band is Black (for zero) don't write any zeros down. If the 'multiplier' band is Gold move the decimal point one to the left. If the 'multiplier' band is Silver  move the decimal point two places to the left. If the resistor has one more band past the tolerance band it is a quality band.

Read the number as the '% Failure rate per 1000 hour' This is rated assuming full wattage being applied to the resistors. (To get better failure rates, resistors are typically specified to have twice the needed wattage dissipation that the circuit produces) 1% resistors have three bands to read digits to the left of the multiplier. They have a different temperature coefficient in order to provide the 1% tolerance.

 At 1% most error is in the temperature coefficient - ie 20ppm.

3.4.5 Transistors

Transistors can be regarded as a type of switch, as can many electronic components. They are used in a variety of circuits and you will find that it is rare that a circuit built in a school Technology Department does not contain at least one transistor. They are central to electronics and there are two main types; NPN and PNP. Most circuits (e.g. this project design) tend to use NPN. There are hundreds of transistors that work at different voltages but all of them fall into these two categories.  

Types of Transistor
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Fig 3.10: Transistor circuit symbols

There are two types of standard transistors, NPN and PNP, with different circuit symbols. The letters refer to the layers of semiconductor material used to make the transistor. Most transistors used today are NPN because this is the easiest type to make from silicon. This page is mostly about NPN transistors.  The leads are labeled base (B), collector (C) and emitter (E). These terms refer to the internal operation of a transistor but they are not much help in understanding how a transistor is used. A Darlington pair is two transistors connected together to give a very high current gain. In addition to standard (bipolar junction) transistors, there are field-effect transistors that are usually referred to as FETs. They have different circuit symbols and properties and they are not covered by this page. 

Transistor currents

The diagram shows the two current paths through a transistor. The small base current controls the larger collector current. When the switch is closed, small current flows into the base (B) of the transistor. It is just enough to make LED B glow dimly. The transistor amplifies this small current to allow a larger current to flow through from its collector (C) to its emitter (E). This collector current is large enough to make LED C light brightly. 


Fig 3.11: Current path of a Transistor

When the switch is open no base current flows, so the transistor switches off the collector current. Both LEDs are off. A transistor amplifies current and can be used as a switch. This arrangement where the emitter (E) is in the controlling circuit (base current) and in the controlled circuit (collector current) is called common emitter mode. It is the most widely used arrangement for transistors. Functional model of an NPN transistor


Fig 3.12 Model of NPN Transistor

The base-emitter junction behaves like a diode.  A base current IB flows only when the voltage VBE across the base-emitter junction is 0.7V or more. The small base current IB controls the large collector current Ic.  Ic = hFE × IB   (unless the transistor is full on and saturated)  hFE is the current gain (strictly the DC current gain), a typical value for hFE is 100 (it has no units because it is a ratio)  The base current IB controls the collector-emitter resistance RCE: 

IB = 0   RCE = infinity   transistor off 

IB small   RCE reduced   transistor partly on 

IB increased   RCE = 0   transistor full on ('saturated') 

Additional notes: 

A resistor is often needed in series with the base connection to limit the base current IB and prevent the transistor being damaged.  Transistors have a maximum collector current Ic rating.  The current gain hFE can vary widely, even for transistors of the same type! 

A transistor that is full on (with RCE = 0) is said to be 'saturated'.  When a transistor is saturated the collector-emitter voltage VCE is reduced to almost 0V.  When a transistor is saturated the collector current Ic is determined by the supply voltage and the external resistance in the collector circuit, not by the transistor's current gain. As a result the ratio Ic/IB for a saturated transistor is less than the current gain hFE. 

The emitter current IE = Ic + IB, but Ic is much larger than IB, so roughly IE = Ic. 

3.4.6   Light Dependent Resistor (LDR)







Figure 3.12: Light Dependent Resistor Symbol

LDRs or Light Dependent Resistors are very useful especially in light/dark sensor circuits. Normally the resistance of an LDR is very high, sometimes as high as 1000 000 ohms, but when they are illuminated with light resistance drops dramatically.

CHAPTER FOUR

SYSTEM IMPLEMENTATION

4.1 SYSTEM IMPLEMENTATION

The implementation of this project was done to provide a means for detecting movement across a defined area without the need for trip wires or any mechanical connections. To wire it to a security system, a motion detector that is compatible with the system was connected.

 
Instructions

Decide on the area that you want to protect with the motion detector -for example, a doorway leading from the front door to the living room, or the immediate area around a door leading to an attached garage. Place the motion detector across from the area at a distance of approximately 5 feet or more. The actual distance will be determined by the sensitivity and angle of coverage of the sensor of the detector, as noted in the instruction manual. Mount the detector to the wall, if desired, using wood screws and a Phillips screwdriver; alternately, you can place the detector on a chair or table facing in the proper direction.

Open the battery compartment lid if the motion detector functions using a battery. Insert a battery and close the lid. Plug the power cord of the motion detector into a wall outlet for power if the detector works on AC power. You can connect an extension cord to the power cord if the distance between the detector and the wall outlet is too great.

Cut away 2 inches of the outer insulation at one end of the connecting cable, using a utility knife. Strip the insulation back to reveal the two wires inside. Strip 1/2 inch of insulation off the ends of the two wires, using wire strippers.

Loosen the two output screws on the back of the motion detector with a Phillips jeweler's screwdriver. Wind the exposed end of one of the two wires around one of the two screws. Wind the exposed end of the other wire around the other screw. Tighten the screws.

Run the connection cable along the baseboard of the wall until you come to the control panel of the security system. If the control panel is located inside a closet, you can drill a hole through the bottom of the wall with a drill so the cable can enter the closet. Staple the cable to the baseboard of the wall, using a stapler and U-clamp staples.

Deactivate the control panel's alarm mode by entering the proper password on the keyboard. If there is no keyboard, you can bypass this step. Open the control panel's cover by removing the screws holding it to the case, using a Phillips screwdriver. If the cover has a release latch instead, bypass the step with the screwdriver.

Run the cable from the motion detector through the wiring conduit and into the control panel's case. Repeat Step 3 at the other end of the cable so that you have two wires with exposed ends.

Locate the "Aux" or "Motion detector" input in the case. The actual name will vary, depending upon the manufacturer. Loosen the two screws on the input, using a Phillips jeweler's screwdriver. Wind the exposed end of one of the wires around one of the screws. Wind the exposed end of the other wire around the other screw. Tighten the screws.

Close the cover and reattach the screws, if screws are used to hold the cover to the case. Rearm the control panel if it was turned off.

CHAPTER FIVE

SYSTEM TESTING

5.1 INTEGRATION

This chapter entails an overall system testing of the integrated design of the voltage measurement device. The testing and integration is done to ensure that the design is functioning properly as expected thereby enabling one or even intended users for which the project was targeted for, appreciate its implementation and equally approaches used in the design and integration of the various modules of the project. However, this involves checks made to ensure that all the various units and subsystems function adequately. Also there has to be a good interface existing between the input/output unit subsystems. When the totality of the modules was integrated together, the system was created and all modules and sections responded to as specified in the design through the power supply delivering into the system designed.

5.2 TESTING
After the design and implementation phase, the system built has to be tested for Durability, Efficiency, and Effectiveness and also ascertain if there is need to modify this design. The system was first assembled using a breadboard. All components were properly inserted into the breadboard from whence some tests were carried out at various stages. To ensure proper functioning of components’ expected data, the components were tested using a digital multimeter (DMM). Resistors were tested to ensure that they were within the tolerance value. Faulty resistors were discarded .The 78LS05 voltage regulator was also tested, the resulting output was 5.02v which is just a deviation of 0.20v from the expected result of 5.00v.The LEDs were tested to ensure that they were all working properly. 

5.2.1
Components Test

Similar components like resistors were packed together. Other components includes capacitor, preset switches, diodes (rectifier) LED, transistor, voltage regulator etc

Reference was made to resistor colour code data sheet to ascertain the expected values of resistors used. Each resistor was tested and the value read and recorded. Also for transistor test the DMM was switched to the diode range with the symbol  The collector, base and emitter junctions were tested in the following order. The collector, emitter and base pins were gotten from the data analysis on power transistor.

                   Table 5.1 Test for Transistor

	
	Black probe
	Red probe

	1st test on pins
	Collector
	Base

	2nd test on pins
	Emitter
	Base


5.2.2 System Test

The system was powered and operated upon using several possibilities. They include depressing more than one button at the same time and noting the output responses of the system hardware. The system allows only one input at a time and gives the voice output alongside flashing the corresponding LED.

5.2.3 Other Tests
Light emitting diode (LED) emits rays when forward biased. For capacitors the DMM was switched to the 22uf range and the capacitors were inserted into the slot provided for it by the meter. Finally the sensors where blocked to trigger the alarm, when the alarm was activated the alarm indicator lighted to show that the alarm system is armed while displaying the position of the intruder.

5.3
EXPERIMENTED RESULT VS ACTUAL RESULT

Table 5.2 Experimented Value/ Actual value

	COMPONENTS
	EXPERIMENTED VALUE
	ACTUAL VALUE
	UNIT
	TOLERANCE

	Resistor
	10000

2000

220

10000
	10000

2000

218

9980
	(
(
(
(
	       5%

	Capacitor
	10

10

30
	10.20

10.15

29.82
	(f

(f

(f
	

	Transistor
	Rbe520

Rbc     510
	550

548
	(
(
	

	Regulator
	5.00
	5.02
	V
	


CHAPTER SIX

SUMMARY AND CONCLUSION

6.1 SUMMARY OF ACHIEVEMENT

This section of this project report forms the concluding part of the write up and takes a look at some of the problems encountered during the progressive job on the system and also brings in suggestions for further improvement and/or enhancement for the system design.

The design and development of this project has really been challenging, as I have been faced with choices far beyond what I expected. But in the long run the result paid off. After the complete design of the system, the deviation between the expected result and the actual result was very close. The performance and efficiency was beyond expectation and from every ramification, the design of the project   was a success.

6.2 PROBLEMS ENCOUNTERED AND SOLUTION
During the course of the design of this system, there were series of problems which came in the way of achieving the design goals of this project, most of them where over come via share troubleshooting, in some cases some parts require redesigning and the software debugging also created a bit of a problem. One major setback of this project is the availability of components required to build the hardware of the system. In most cases I had to look through electrical catalogs to obtain replacements of some of the components which are not available in the market.

The final packaging of the design was also another trouble, as this actually caused problems on the circuit board. Such problems include partial contact within the circuit board, between components and also with the wiring. This was actually one of the most challenging aspects of the circuit implementation phase. Due to this fact, there was a lot of soldering and de-soldering to ensure that the circuit was well implemented.

6.5 CONCLUSION

Going through the planning, flow process, design and software implementation the system had really been a tough one; but on the whole it has been a chance to show case a little bit of craftsmanship.   
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