LILTL.

OLUGBILE ADEYEMI OLUTOSIN

2006/24380EE

DEPARTMENT OF ELECTRICAL AND
COMPUTER ENGINEERING, FEDERAL
UNIVERSITY OF TECHNOLOGY,
MINNA.

NOVEMBER, 2010,




1.4

CHAPTER OMKE

INTRODUCTION

When an individual is away from home o allend to important ssaes bke go fo

wep

work, church, corgraomnisg eto, there are high tendencies that the mind of the

individual will be crowded with doubts and guestions that are ditlicudl to

answer af that poist. Questions like, $id © rurn off the Blectric Cooker? Is ihe

Heater off? And soon, {1}

With this project, there 5 nothing Wy worry about. You can stay wherever you
are gt anyiime, anywhere or everywhere io control, momtor and cheok the

status of vour home apphliance. Also, semeone can prevent mmiruders

petting i o your house while you are not ther

Howsver, Home Appliance can be controlled using various techuologies. They

AYE
& CGEM-VOICED Technology

& GERb-RMN Vechnolog

® fnternet Technolopy

2 Bloetooth Technology
® Infra-red Technology

® YEMF{dual tone multi frequency spectim 1y Technology signal

This prodect makes use of DTME Techanlogy o cesiodling o bowe

appliance and prevention of intrusion against seourity  whiguitously. An




individual from anywhere can press buttons from bis mobile phone to call g
statienary mobile phowe conected 1o these device 1 put offl put on or check
e stazus of any devies ab home. For example, while coming back from work
vesi can switch oo vour heatsr to beat water 1o take a nice shower betore you

-

pet home, and wrn i off afley sometime as you wish,

i1 OBIRCTIVES

Fhis project is design and construsted 1o dovedop a cost effective solution that
wit controd bore apphianees remotely/ubiguitousty,

1.2 METHODOLOGY
RO5T wiorocontrodler was used 1o interface with the mobile phone with dimf
decoder i this device, With this the mivrocontrotiers behave gs the muasier
which will produce signals to comrnl the tramsfer of nformation o the
stationary phous »l home. Thiz s achieved through the DYIME signal
generated from the remote yoobile phones when keys are pressed on the phone.
Relays are also conngcted to the nucrocontrodlor, they are the major
components used for the controlfing of the home appliances that will be

commected 1oy this Jevie

1.3 SCOPE OF THE PROJECT
This project employs the we of 3 micmenntroller 8032, 3 dimf decoder, 4
reday, crystal oacillator and 2 power supply unit. A programimer 1 pogrant the
migroconiroiler. An Assembly langusge program is used for the project,
mobile phones, one  statfosary mobile phons o merizoe with  the

sdcrocontrotler and the other mobile phone can be any wodel

Ni




1.4

1.6

SOURCES OF MATERIAL

The mygjor sourer of maturial for this project was from the Internet, Also, the

ihrary and labormiory was wary wsefud in voptnbutmg fo how

Dreparimenty
this prigest was wophumented. Then, in caroving out the comstruciorn

compouonts that are needed wers purchassd from component vendors,

CONSTRAINT
The system fonctionslity 13 based on OSM technology 5o the technologios
constrants st be kept in mind. The svsem is vainerable 1o oy faiture
but thix disruption can be avoided by attaching the voligze source thus
alfowg users 1o aval the great advantage of this syster, Also, dus o the fag
that the project Is dependest on the stabifity of wlecommunication network,
fucination of signals in the network 1s also o constraing

EMPORTANCE OF THE PROJECT

his project oan be wsed 1o manage boms appliances ubiguiiously by prossing
the bultens on your mobile phone without feaving wherever vou are B alsa
means that wherever YOu e 58 a home o, v Lo contrnl, monior boms

apphiances that are v youwr e without phvsically coming i contoct with

Morsover, for securily paapose, someone can walch how several activities tha
A going on m your compound while v are either away from home or on
vour bed sl mphi. With thg VOu R prevent mirusion ag LANSE Sereiity from

happemng 1 vour howss
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Thiz project is composed of five chupters.

Also, for disables and the very old adelt, this project will be of b wip o e,

&

As iy of thers may bave restricted movemend sithor for bealth reasons or

dizabiliy,

PROJECT LAYOUY

-

The first chapier talks sbout the

wdroduction, soope of the project, mpoertancs of the progoct, justification o

obipcnves of the profect and the project Javous
¢ granay Lt .

the project, methodolomy

a)}

Chapter two onmlaing the fuemture review in wisch i has the h

hackground of the project and the deseription of each component used in the

project. Chapter three talks abowt desipn and implementation of the projsct.
4 H

Chapter four i3 construction and testing of the project. Chapter five has the

comuhuion about e project and recomy aton of the project,

B




CHAPTER TWO

28 LITERATURE REVIEW/THEORETICALBACKGROUND
2.4 THEGRETHCAL BACKGROUND

The gradust  development  of  mucroelectronics  and  eonmumicstions

technologies has fed o the ides of Amtomation. This Automation comes in

varicus forres; they are home avtomanon, cur- thefl traching svalemy, ant-
wmohidizer and 5o on 12] The sudy of microelectronios and COMENLRIANONS

technologies bas also given rise 10 what is colled EMBEDDED SYSTEMS

An ernbedded svsiem is @ aystem in which invebves the use of microcontoller

erbedded i machines such a8 automobiles, telephones, applinces and

peripherals for compuler sysiem o oy out some speosfic taxk, This us

microcontroller to imterface with some output devices. 3 Typical input and
ouput devices mclode switches, refays, solenoids, LEDs. frequency devices,
ard sensers for data soch s temperature, humis Bty ght tevel etp, 131
Muoreover, the controlling and monitoring of home apphances weoeraliv s
dong through the use of dimd signal enmited from donf encoder in 2 sfationary
or mobile phone. Al this can be achieved by uploabing some s of
mstructions or codes colled programs on 1o the microconiroller 1o o srry-out the

b

objectives of this device

Misrocontrotler programs maed 81 in the availabis on-chip pr

BT RI0OTY,
suce Howould be costly o provide s syster with estorngl, eapondable.
memmory. Conyslers and assemblers are seed o tum i sh-lavel language and
ssepmnbler languape codis oz ommpact maching code for stovage by the

microcontreller’s memory. Depending on the devics, the PYOETEG My

way be permmment, read-only mwreory that can on nfy e programamed s the

in




factory, of program memory may be Held-alterable flash or erasable read-oniy

suormioryl4

dicroconirollers come with different flavours of in tegrated progrom memn
sitbor ROM, OTF (me-ime-programmabiel, or FLASH Wik the iater

beoonuny a very popular choics with designors i recend vears and FLASH

technotogy steadily evelving 1o ths part of the proet report, a closer look o

the significantly different microconiroller FLASH snpdemeniations on the

vien choosing

market 10 bighlight some poings you may want o

your nent FLASH mivro will be looked e, 13]

2.1.1 The Beoefits sF FLASH

The bonefi any FLASH mrocontrolier offers over the older ROM and OTp

{ong-timg-programnmble; techuologies s quinkly summarized in oo winvd:

g

ve-progranunshility.

)'\

Efbninaty Scrap: Be-prograromability  elimingtes the sorap of
mugtenal assovinted with ROM and 0P {ome-tne- progranwnsbled, 8 oan cave

¥

vou literally thousamds of dolary in the ety producion rampeup phase |5

O course, there are much nore benelus th at FLASH odfers, bu whether Y43
wiitize those o not depends on the pertienlar FLASH implementation on

vour mcrosontrofler of cholve In the following paragraphs. Pry 2o 10 take

a closer look ot thoss different favours and the ad shitional bensfitg they hold.

151

&




Ay Ceneration?

Sipes ity indroduchion i the sarly 90, FLASH memory hased microcontroller
rechnoiosy has evolved over three distingt generations, alt of which are sl in
he marked waday, 8o i selecting your FLASH mivroconirodler, B is mmportnt
oy nndersiand e differences this evohution bas oreated and the wmplications i

ripht have for your particular apphoation,

Generation by Out-of-System Programming

Firat generavson FLASH devices use a separste high voltage supply for
programming. Those devices  are very much  Hke OTPs  {ore-tine-
programpsble) o every aspest, with the added advastage of being ro-
progranunabie. The drawback of wing av external bigh voltage programpung
supply & that the device needs 0 he removed from the ciroult for
regrogrampung,. Ohvionsly, o be sble 1o remove the part 18 nesds 1o be
sovketed, which severely lumits vour chotos of feasible packapes and adds
additional cost {0 your application. I vou choose 1o sndder the pant onto the
board, vou've sither got an OTP {one-time-progranunabled or vou'rs willing to

pay the re-work vost to de-solder the part if necessary.

Oeneration 23 In-Sysiem-PFrogramadng

Second generstion FLASH mucroconiroliers Regture Brayvsiem progranuming
and sugle voltage FLASH wemory. This technodogy allows programming the

microcordrotter withoust removing ¥ from the printed cirowt bowd, Howsver,

woreguires some abhittonsl componems on the prined oot board andior




operalor migtvention 1o program the part The additional COHRPONENES arn

tvpricatly used for entermp/esiting the FLASH programang mosle

Inereased Flexilility, Shorier Time-do-Yarket

fo-Svstem programnung brings snme additional benaiite intn the amne. Fiust

of alf. the parts can be soldered oute the bomd and the boards can bae

3

commpletely assembled, tosted and pul on the sheil ceen befir

development i3 vomplele. § i now pussitde to proogam and re-program the
mwrocontroller anvtime, for example at the end-of-ims m produchion or even

just shartly before the boasd is shupped ont, This adds 2 new level of

to your production Hne, paris procurement and warelouss foagstics Thig

approach also sigaificantly cuts down vour ims-to-rmarket toas wath both OTp

{one-ume-progrmmmablel and BOM % wally nesded 1o have the

programuned part befine vou started sssembly of yous boards. For ROM n
pariicular i meant a 612 weeks time delay between the time vou finish VOUT

software and the i you got vour ROMed parts deliverved

A short-commy of the mesvsiom sppioach is thal no remote PIOEERIN 1000y

updates we possible or are nuly prousiiis
fope ke another microconirotier . Prograrmming of the FLASH i5 - vnly

possible within a very sarrowdy defined voliage and ternporaii

T3

example, your applicaion might be naming at 3V, but programuning the

FLASH ig only possible at 3V

Lreneration 3: 8ol Programming FLARYH




The latest generanon of FLASH microconrollers offers 2l of the athor
generations’ henefits plus some more It features what is ofien referred 1o as
“sell-programmung” capability, some smnufacturers however also el this

toany be eauly confused with the

[

“rue egvstent programming”- 5o

genoration technology. Sellprogromnung capability s achieved by

etheyr z dedicated  ROM, FLASH o ARAM ool memory o the
rmerocontrofler. When executing the bouot memory cosde the smormcontrodler

cant recatve new code via a senad communiogtion channel (LART, 591, LSE,

o

CAN, ste} and propram tuy code into s awn FLASH program menon. A

BUDATAle DOOL MermOry % necessitabed by the facr that vou cannot read

{necessary 1o execule the FLASH programmmyg code) and write {necessany 1o

programd o the same phyvsival FLASH mamory ab the swme pme
progravenng asuatly works over the entive spenfiod vollage and temperaturs

range of the microcontroller. [5)

Ltininale External/Emboddot EEPRUM and Save Board Spave

Another benefit of selprogramming 15 thas apphoations, which so (x used

EEPROM i store large dutg tabdes that are 1 easgdy wodified, can now use the

sel-programuuing FLASH memiry o store those tables - saving the cost of

external or embedded FEPROM and reducing board space. 13]

2.1.2 Fypes of Bont Memmry:

o

LR

P

There  are  three  approsches wplemending . boot  memery on

b

5
K

mizrocontiollers. FLASH, ROM and SEAM mermory. 3 those 3 clear
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ABSTRACY

Y
3

This paper desorbes how home appliances cap This

oy
_n

> eontrniled remotelly

achieved with a mobile phone of a wser located far away or anywhere from bome

1
H

o~

£5%

s

T

¢ a staticenary mobile phone connecied 1o this device 2t home This 5 done

37

through the (58 {(Global System for Mobile commumication) network, However, this
project s EYEME based that 33 Dual Tone Mulih-Froquenoy, Which i3 the signal
generated from keypads of any  molile phone 1 s dual fone in the sense that each

bey on the keypad s composed of twe tones {a high and 2 low tone). To control home

&

¥

appitance al home remctely of uligeiioousty, a SV Sudmoniber Tdentity Moaodule) car
is inserted in the stativnary mobile phone connectsd 1o s device a1 bowe So, the

home owner calls the slationary mobile phone and when the phone rngs, #

automsticadly picks up the call through an headset connecied
Then the user can inpat the necessary command to controd any appliance connesied 10
this device, I the command 13 executed successtlly g feedback tone will be serng
twice and 111 ts 8 wrong command a tong feedback tong will also be sent. 5o one can
be sure if the device carries the operation one intends for ¥ to arry nut. Moreover,
this project will hcig users 1o control thelr home appliances Brov anywhers they are at

anytime i eilher they forgot to ma it off before going out or they wish {0 put i on

before thoy get home.

Y
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ARAM i3 the most “darperous” chowe I remote uperades, s the FLASH
programaning code hag to be loaded frore FLASH mito SBAM and then the
FLASH s betng ovased. nagine what happens H you have g power falure m
the muddle of apdating vour FLASH? Your programming code m the BRAX

i pone amd vour FLASH w already orgsed - nod recommended for romote
updaies. s ;.:z;iea;‘i.é:}i hazwrd of volatile SRAM 18 overzoms by wung either
non-volatile FLASH or ROM boot memory, The advantages of aving a
FLASH boot block versay RUM is tht vou can change the code o bnpleoment
different comprucation channels for FLASH programming, whereas with a
ROBA boot code vou we useally restrited w2 single, muselnower pre-
determmed programemny werface. ROM offers an added lovel of seourity and
religbility a5 i oan not he accndentally erased o cormupted. So the choige
comes down to Hewbily versus zecurity and reliability. There are bowevsr,
workareands for the inflodbility of boot BOM. Some manefaciurers et vou
pul yowr own programnung roubnes wmido the standard FLASH program
merpory, which then jump 1o the bool memory’s write routings 1o progran the

FLABH, Thie way vou can sl implemesy progsmmmung  vin  vour
commupucation  mierface of chodce, but B requires greater care when

maodifving the FLASH memory oo vou dont acodentally srase vour cwn

proggansming routimes. {5

FLASH Eaduwramwee: Mow mother charagterisiic of FLARH heoomes
sportant The mumunarm gusrantesd number of FLASH srase/weie oveles,

When vosive umng FLASH to store program mformation only, 1000

—

i i voe want 0 siore vop-volatds Jdam dha

Pra

srasedwrite oyvoles s plenty,

eey

needs 1o be updatid Foguently, you might v more FLASH micros on the

e
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marked today offer anvibing beraeen HKE eraseiwrile eyeles o over 100 000
erase/wriie oycles. Theve i3 alse plioty of wreative marketing al work i
specifving those numbers, so rend those datashests careful ully, e

manalnomrers specly  thelr  "100K®  graseiwriie evides onbv a1 room

wmperatre and i the fine print this number goss down o over
tenperaiure, while others guarantes 100k oveles over the entire tem poraiure

HINTORICAL BACKGROUND

Tradssonally, homes have been wired for four systeros efectiical power,
telephuomes, TV outlets {cable or amtennal and 2 doorhel] Twpieativ,
companents and wirsng o these mre kept within a closer, prwer mctormy box

of a patch panel. {21

A semote control for moving vessels and vebicles was fira patented by Wikols
Testa in 1898 and be mmounced wirgless control of boats iy 1909 With the
mventin of the electronie mivrovontrolier and the wides pread uptake of
digntal communication technology, the cost of electronic conirol foll randly

awd relisbility mywoved. Remote wd stetligent coutrol technologien were

ustey and spphance manofaciurers

adopled by the hdlding services ingd
witldwide, as they offer the end user vagly accessible andior greaier Comlrod

wf thr nrodugts,

%

Home aulomation (ko called domatics) designates an onery iy praciice of
icreaserd mdomution of household appliances and feanires in residential

~

deellinps, parucularly Swoush electronic means that stiow for things

}.\.-‘:
N




smpracticable, overly expgasive or simply not possible i recent past decades.
The tenm may be used in comirast 1o the more mansiream "huilding

;

awsennation”, which refers 1o industrrdd uses of simubar technolyy, particulardy
the muomatic or serpbautemane conrod of Hebting, doom and windoyws,

Jeabmy, Yentil r Condibioning, and seoury and surveillance
Heating, Venidlaton and Al Conditionin Wk sepurd o giil

sysiems,

The ecluigoes empleved in home sotomstion incheds those in bailding

afomation as well as the sontrol of home entertinnent s

E EeIFsd) E

walering, pet feeding, changing the ambiance "scenes” for difforent events

(ruch an Jinners or parties), and the use of domestic robota,

Typreadly, # is sasiy o more fully outfit 2 howse during construction due 1o
the acoessibility of the walls, outlets, and siovage sooms, and the shiluy w
make design changes specifically to acoommpdale certan technologies
Wireless svsterns arg commonly insalled when oulfiiling a pre-oxsting house,
as they obviste the nesd o mabe mgor structwral changes. These

cornsmcate via radio or infrared srrals with 2 contral controtler,

2.3 Examples of Activities of Home Automsation

234 HVAC

Heating, VYesidation and Al Condiionmg (HV ALY ssdubons  inchsde

seperatire and bosmdity control Thes 1 genevally one of the most mmporian

aspects i 3 homeowner, Ap Internet-controlled thermwsiat, for example, can
both save money and help the swviromoent, by allowing the homeoswner o

contral the buthding's beating and iy condBioning sysioms remusely,

1z




2.3.2 Lighiing

Lighting controd systems can be used 1o control household sheetric > highis in g

varity of ways:

Heplace manual switvhing with Astomation of o and off stanads for oy or all

b é’s“""

* Hepdation of elecisnic Hlursination levals aceord
ievel of aubient light available

= Change the ambient colour of Hghting via control of LEDs o

=

shectrome dimmen,

Z.3.3 MNadural Hghting

Natural lighting control involves controlling window shades, LOD shades,
drapenes and swwyungs. Recont advances include wse of BF technohuyy o
svoul wiing to switches and integration with third party home suomation

systems for coniralired controf

234 Secarity

Lanirel and integrativn of ecurily sysiems,

AR 24

With Homwe Actination, the consomes cun select and witch campras He
ary frderngt sowrve o thelr home or busingss, Securdy Canisns can be
controfled, alfowing the wer 1o obse ¢ antivily around a house o business

Ty
A




sight from g Mondtor of touch pangl Seq Curiy sysiems can include molion

sensors thal will deteet any kind of enmshorized moverment and notfy the user

though the secunty sysiem or via coll phone,

This category also includes control and disisthution of securly Lameras (see

survetance’.

* Detaction of posaible infrusion
* mensors of detecuon of movemen
= Sensors of magnetic contaet of doorfwindow

= Bewsors of plass breaking

L=2

* Sensors of pressure changes
* Smmdation of presence

Fa

» Detechon of fire, gas leaks, waler leaks (see fire alarm and 8208

= Medical alert Tele

i spociad hardware, almwst any device can be mouiiored and controlled

mgomatcatly or remiotely Including:

% Coffee pot

» Crarngs door

# Put fesding and watering
# Phant watenmg
® Poct pamp{s) and heater,




2.4

PREVIOUS WORKS

Home Actommtion dug o 4s imporlancs 10 people in saving oosi, fune and

-,

seoursy has muade masy Bogineers, Technologist and Sclentist 0 conduct

various tvpes of researches and experiment on i Below i the list of

works that as been 4 repards Honse Astomation:

Bebpads, Picking, and Grout Q6 cuwider the wobloms with the

suplemendation of bowe selwsdion systens, Futhormore the

o3

soluttons are devised through variows network technologies Severad

affectmg home sutpnmtion systems such gs lack of robusiness, compatibiliny

sz and accepiabality sroong the ofd and disabled people are discussed. {6

Cinbetarg-Petresen, Chichndesn, Cloarga. and Sianescw (2886 prosent o
design and implemeniation of SME based comtrol for momtoring systems The
paper has thres modules mvolving semsing wt for monhioning the complex
apphications. A processing umit that is siorocontroller and 2 compmamcation
moduls that uses GPRE modem or cell phone via senal port RS-Z32 The 8MS

15 used for siatus reporting such & power failure {7

Bz thely paper, Cente and Scaradered (2003) view home aulomation sysiems

o
s

YR fas

as muhiple ggent systems (MASY In the paper home suwomalin

heen propossd thel whades home apphances amd devices that are controlivd

"3

aned munimned  for horse mansgement The nwor tsk 1 o unprove

performance. (8]

in their paper, Alkar and Bubmr (2005} propose an Internet Based Wirsless

Home Autoanation Svetess for Mudihunchional Previces. This paper proposes a




tow cost and Bexible web-based solution but this svster has sone Hentlations
such as the range and power fulure, 19

Murthy (2008) oxplores primary  health-ran mamgement for the rurad
popuiation. A solution proposes he e of the mobile webh-technologies

providing the PHL services w0 the vorad population. The system imvolves the

use of SMS and ool phone techeolsey for information RERTANE

trimactonal exshangs sndd personad conununication, 143

duwwarkar, Almed, Ladbabe, snd  Thabare {20y propose  remole
monionmg through mobile phone involving the use of fspoken commuands. The
spoken eomunands are generated and semt in the form of et SMS 1 thar
conteol gysiens and then the microsontroller on the basis o S8 takes i

decision of a partieniar gk {11}

Polamitis, Georpils, Fakotalds, and baekkingkis, 5. {3003) suges

of speech 1o wieract remotely with the home spphances 1o perform a pariicelar

o perform vesblife oporations ® home by dirsoung apphiances

speech. Vowe separation straiegy = sefecied io ke appropiiaie dociuon by

speech recogmitions. {17




CHAPTER THREE

IO DESIGN AND IMPLEMENTAION

The DTMF home power mmwpement device was de signed around the

folowing subsvalems:

Hi 240004 312-bvie muemery,
Yoo ATHOSZ §-bitmicrocon w«u,z
A4 Snormally open 6y, 10A contact corrent relay,

3.4 SYSTEM POWER SUPPLY

The svsten was preered by a segndated Sv-D3c obtamed fom AL maing vig a

wi fransiormer. The low vesl Hage AC was rectilied inio

{.-

puisating DO voltuge of amphitude given by the relation:
Vo™ Ve ¥2-1.4
Yo = RS secondary Yolian g of the ransformer

S2m RS 10 peak sealing facior

{4= voliage drop acrss two diodes with bridee rectifier

Fora 2y Ao mput, Vdo=12V% | 45153

This DU woliage waz smoothened by s capacdance evahomed from the

CXTTESEION




i doad current

p=d A L2E (fal] wave bridee rectif ier)

v pek 1o peak Ac npple voltaus,

vesanay
% FAE 1

The foad current was evaluated from the sunvnation of the iotal ¢

bey the different subsvstem

G

LEDs: Hama

BET-BREO = 10mA

23004 SmA

E2752= 1omA

Relavs = 4% 30mA= 120m4

The peak to peak ripphe voliage was deduced by the defermining the minimum

3

inpul voliage required by the S-vadi ; regulator o mamiain regulation

For a regulated 5-volt ouiput, the smput voltage must be preater than 7v

O a 15 5v DO inpe, this translstes 8o 2 magmum paak to peak volings of

& g g T
E5 By o Tv g By




Inserting these parameters mio the equation vields:

. ii? 185425002} gop1ss

L, St e

. T
25y .

The ahove vidue of capacitance i the minsnun value reguired to guaranise

avstent operation ubey worst seenang. The vablus wis amplified to Z200u¥F o

s capaitior working voltaze of 25,

The smootbened DU was fed o a TROS, Sovolt repulator and then stabiliz

%

by a secorsd 2200p¥ capassior belore dnving the oirouit

TEOE . ¢y Ry
wy - ey e
; ,,,Mm,,..,,w--\} 2R
-W.q:\ g &) :})
i Ran < - -
. b rd i H
: 1 ’ Pk 3
; 4 (e ] §
ST 2 55
""" 5 & o o7
3 1 S T
’ e -
(-:.:')" ke % z g L;
PR PAY &3
i
3K O AuF

FHI 300 SYSTER POAWER SUIPPLY BT
3,2 MUP-8888 DTME trausceiver
To denode the DTME tones recoved over the mobile phones heudset, a dunf

decoder was requirad. An MT-BERD compopent was chosen 58 i could

sransinit as wedl as received. 131 The poart has the pin out shoen in FHG 3.2

[N
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FRGR 2 DUAL TONE MUTEFREQUENCY (DTME) TRAMRCIEVER

FINGUT

PIN BEFINITION:

b Nonedt

erting op-amp mped &0 DTME Gsodlator H0E

¥

2 kaverting oRe-arnp gk 7 {ock Tayasd 120 Restem Clock nnut
A o x

% fabn seloot B Tone outnut

4: Retrence volfags 4 Rend/ Wi P17 Mhiorosoniroiion

daia bus

5 CGound Inpd Hi1 chip solect  Farly Boering

fd

19 Rigeriog daputumd e 200 Posstive power supply inpul

The transteiver was configared for speration by writing specific bit patiorm w

the poi controd regeter UBA and ORB via sofbwarn,




The devics was coomected 0 a 3538MME crvatal 10 puarantes an grror free {o
detectiyy The devive way inferfaced with the system controdler via port 1 as

k]

shown in FIG 3 3
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FIG 3.3 MT-RREG-MICROCONTROLLER INTERFACE

Three 0 ping were dodicated o genersting the Bead/Wris{(R/WY, Chip

ot {05 and Hegster Select {RB) controd sirobes. The trarsceiver 4-bit bus

wits interfaced with PO pios of the suoroconirolier (PLO-PE 1)

To ;r"iuca coning complexsty | the transcerver was used m the polled mnde o
check for the prescence of a new fone pair. H o valid DTME sgmal i das

received the valve 1 read and siored m the nucrocontroller dats memory.



3.4

24084 512 -byte EEPROM

For retention of load states and homeowner passvond, an EEPROM device

was imoorporated i the design & 512-byte IO FEPROM device wag used a8

this was the smallest capacty device available at design e [16]

g interface was ervulgted i sofiware by Int-banging the seriad dsla

over B3.5 and P36 as SUL and SDA respactively,

Five mamory fooabions vere uithzed by the Fumware (0 hold a 4-dign

arwd o byt fead siatus data AL system prowseeop, these datn are loaded from

memory and placed w dala memory or sasy aceess {14

adddress 03

Poamd

The 240704 device was hardwared {or write acosss of slave

vuri reeerp ryd ol o : 5
reast acvess at slave address OXAL o Ay
i
g 8 [y

ZRCo4

2 ae b oode 1 aw 1 beeesceaanan VPO v 3 7’_‘ X
vvvv —{” 3 & } P35 4501
ol A N e

FIG 34 BEPROM/CONTROLLER INTERFACE

ATBURE? 8-bit Microcontroley

To coovdinate svsiem solivities and endowed fHevibiliny, & mucrconio

driven demign

ATEISET pant

Srsnvears that retrieved data Do the ransces

aprroach was adopted. An casily avalable microconuolier-

was ysed The devive was programned (o exscule g cusionured

ey, compared the veosived data




tes
L

with stored data and lake approprate actions based on the ouiput of the pre-

programned deckuens, [15]

The mmrocontroller was interfnced to the different sysiam components as

fiesigy ¢

X
3

MICROCDNTROLLER

fovads

G Resen & Erunt koys

133 5 Congrolier-System Interface

1 rierfaced wih the MT-BEED over Port |, the senal

The guorocunirodier wag

A s

manery ever Port 3, and the relay swuches over port & An LOD dubug output

was provided on Port 2 1o facililate the developiment process.

Two PEE push buttons were alse corrested o the nucrovontrolier. The pan

G5

bultons (RESEY wl CLEARY enable svatem re-tpiinlization o the ovong

password loss,

Activating the re-ratiabizalion sequeness overeries the user pin 1o default pin

of “12347 Dwhide slso wnimg the foer switched owpu off
RELAY SWITCHES

To control loads, S normallv-open relavs wsed. The relayvs wers driven by

PNP driver transisiors as shown in FE3 3.6

NS
Wt
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FIG 36 RELAY POWER SWITCH

Phos traswisiors wers bised on by resisionces calcubsted fom the reiation:

+5Y
£y
(]

BELAY DRIVER BIASING CALOCULATION

2




fe

The refays used had a codf resistance of 15003 On 3 6v coil vollan
current 15 thus
fyf P00 =damA

&

v slightly reducing the current 1o 33ma

Heoowever, the relays were run o

The driver transistors have a U pain of abo 100

¥
L

Bp= V- Ve lg= 307/ 000033 =43/23%10% =1 3% 10'0

The valug was redused by 8 factor of two 1o gumraniee seday swiching

overse condiions. The transistors were profecied by free- wheeling diodes

agamst soductive kick backs penerated by the relay’s du- TR LR

CONTROL B0FTWARE

The systens control software was modulatod Tor easy tenting and correction of

faully modules. The basic execution flow s detaiied below:

ftialize svsiem

Besiose Ioads stytus from memory and energize or de-energize as indicated g

the foad siotus controd bvte

HOTME one @ receivad, execute user conunand,

{i0 back o (il




Five commands were implemented over the aly inderface. These commands e

shonwn in the isble helow:

TABLE 3.1 Commands, iypes of operation w0 be carned out and the action

taben

{ovymand Ty Action
PEPRIOH LOAD TURN OFF |
PPEPL i CONTROL LOAD v
LOAD TURN O
CONTROL LOA
PEPFGH LOAD TURM OFF
PRPPLIH CONTROL LA 2
LOAD TURM ON
COMTROL LOAD 2
PRPRIH LOAD TURN OFF |
PEPFI I CONTROL CLOADR S i

LOAD

CONTROL

TURN OGN

LOADG

PPPP40E

PEPP4LE

LOAR

COMEROL

LA

COMTROL

TURM OFF

gz{}&xi} ""g

TURR OM

LAAD 4

PRPRLLLLH

PABSWORD

CONTROL

CHANGE

PASSWORD |




FLOW CHART

M

initialize

AUG-31SwEr

¥

Bang DVMF comnands

w

» § Process coromarnds

-

\\ Beey tong for

Comnmarn

SETee %
vahid?

Exanuts
HGeen twice for ok

}

FEG 3 2 FLOW CHART POR THE MODE OF OPERATION OF THE

DHEVICE

The funware was prepared to return sudio beeps o the hoeman opersior via

the wicrophones in the headset, but the mabile phone could not serd the baops

Xy}

back 1 the oporgicy,
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3.4

SYSTEM INDICATOR

A light eronting diede (LED} was connected (0 the microconirofler fo Ve g
visnal display of system afale. A power up, the LED is pulsed thres times if

thers is 8 memory 300893 ervor therealier the LED i conlimur

v turned DN,

SYSTEM IMPLEMEMNTVATION

The physical reabvation of the prodect wes of wisrmos Hnporince
consisdening its apphicability. After carrving owl the designing of the differom
modules, the creult disgrams bad 0 he convented 0 2 working project. The
ATRUSEE microcontrollyy was programmed and then implementation firstly
cavied out on s breadboard This helps o make changing of oiroull

cormpononts easy while atiempling fo obiain the desired result, The prwer

s

supply was derived from the bench powser supphy. Stage by stage eating wias

dong on the breadbosrd hefore carving oul the final seddering on the

verohonrd After soldering on the veroboarsd, staze by stage testing wus alan

dine 10 ensure that the clrowt was sl functioning as desired and o eror
conpechon had besn made during the soldering process

En carrving out this projees, sach modeds in the ciroait diggram was adended o
ong atter the other

381 FAUTORS TG BE CONSIDERED 10O IMPLEMEMNT THE
”é';‘; TEM

by The recsiver must reside in o location whers sigmal with sufficiom

&

sirength can be oiained.
23 The only peson whe can compumieats with the control module 15 the

person who will be successiully muthentivated.

s
£



3} Oaly devices with electnesd coatrolhing nput poris will be posubl

nr

4% The recaver pust have a power suurce {12V altached af all times

]

et

Cpossible oy

2y Operation of the oomdrolling umt 8 o et phone with

]

Py

DEMAE capalnbilivs and voloe message.

¥ N ' -
This mabes

o be i varous sl

are discussed bolow!
3.8.1.1 Testing the mobile phone o be wsed
o3

For suceessiul operation of dus project, 3 (GEM phone with enhancemsot that

has

oy

woability to paok up calls antomsiostly {auto-mswery i remquied

becavse the project does nod meguire anvbody o pick up the call
carvies s necessyy objestives,

However, a nolda phove and g basds-free were bought to do the work The

bands-lres is connecied 10 915 pot on the phone and o call was aied
guother GSM nhone 1o asceriain for s aulo-answer capabibily.

38,12 Prograsnming the micrecunivelisy

Programmnng  vanes  from one  migrocontroller o ancther Fagi-bi

pucrocopiders can be programuned pung binary o hewsdecunal

tmaching  langong

bl

3 oand  semi-Boplish  lanpusge  stgtomenis

Ianpuope) Regerdiess of what tvpe of language s used o wiite the oy

the prcroconiroller undersiands ony binary numbers. Thus, sl prograny nwst

be transtaied indo thew approprsie binary fors. The o

langoags was used i the prograruming of the smoroomrolie

and the program for the microconivoller 5 in Appendin




3.8.1.3 The bread bogrd stage

The cirountt componends wers then arvanged

Proper and adeguale care was iaken 1o make sure that the configuration suis

the cwonit and pives the expected oulpyt Thas

o5

cuout componsns sasy while aftempling 1o oblain the desred resull A tus

f

stage,  measurement of  varims paramelers  Hke  vollage drops, mput

impedances, base ourrent, efc, were made 20 as 0 onsorr accuraie resals

£~

Stage by stage testing was dong before carrving out dhe Dnal sold

i on the

verohoard,

However, after 2l modeles bave connected and siranged on

The mobile phove s connected Suough the hands-Tree for testing

3814 BOLDERING ON THE VEROBOARD

The components werg soldersd onfo the verobhoard m scoowrdance wih the
working cirouit on the breadboard, This was done with the use of g soblurmg
won and soldernng lead. Soldering on the veroboard was a fask that requured o
fot of thne and scouracy. Singe gl the holes are connected, every connection
that was not secded had 1o be stehed out osing sand paper. #was also seswred

the sodder did not sl over onto other commeciion point on the varohoand

thas conddd romdf i g short croit,

L
prénd
<

sage helps o make changing of
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CHAPTER FOLR

40 TESTS, RESULTS AND DISCUSSION

4.3 TERTING

EOWErS

de moplementing the project and aBer unplenmeniabion, several i

carried out o ascertun the aclosd capabiliy of the fnal project and snsure that

the construcuon mests the desired speoification and do Ihe
process of teshing at vanos sigges mvolved the use of g muoltimesr o

megaire e various slecincal parameters such current and

T S
L afwl aisn o

semstance values of the componenis and thew olecirical

measure conhinuty among the components, The following tests were corriad

@ oongonent required

COTON,
ciroost desipn was tesied.

Irgegration fost testing a combination of different comy

6:'

-
Y

Svatem lest testing the sysiem as 2 whole, The emtbre system a#t the end of

soldering wag tested & pake swre that it conformaed o destred oljective

User avceplancy test. 1w performed to cherk o the rospirements have been mep

accepianne test was carmed ouw afler sobdemme and casng. The

b

g G50 phone was used to call the stationary GESM phone. Afler the first
ring, @ stalionyry GRM phone wso-pick the call Therealler, the conwnands
wire bong issoed and the respective devices connecied i gach sochet wars

comirolied withowt touching any of the devices

W
N




However, further st were condunted © see i the device can control more
than ane device at a ime but ong afler the other,
4.2 BESULTS
Below s the summary of the result from the test camied out on the whole
device atter soldering.
NOTE

# i o ferminate conumand

1234 is o defacl pin/password, NMINM s for new password

juf 3P G OFF
TABLE 4.1 SHOWING THE RESULTS OF COMMAMND

CARRIED GUT

COMMAND C RERULTS

SOCKPT 1 1234108 MO OUTPIT

EOCKET 2 1234204 WO OLTTPUT

SOCKET 3 1234304 NOOUTPUT |

P23431E UTPUT

SOCKEET 4 ' 2440 o WO QLITPLUT

1234414 S OUTE

e

Y

PASSWOR 3NN | PALEWORD
s SUCCESSFUL

LY CHANGED




MULTIPLE

P

CONTROL FALAREE I

Pictures of the actions carried out by the DFTMF HOME

POWER MANAGEMENT DEVICE

{a}

‘ . X The multi-purpose
The Green 5D A Load s CONNEied D ’ pur
7o W Reihsn “Hun Foronoirctaet fe
charger connectad is
indicates  that  the 08 device.  {mubli- sharging the battery
purpase charger), conrerted to it with

supply from the

device is ON and the
red LED shows that

ngfond is M

() )

Yhe red LED indicates For muti-apphiance Mraw, the two appliances
that one of the wket contrel, 3 printer iz are oy CW state
is swithed 0N, added to the mult-

puIpose

charger. Status = 0FF



4.3

{g} | (s}
The two red LEDS are Side View of the de
nicating that bas sochels

ave already switched ON,

FIG 4. 1{a) - (b, Pichures of actions performed with the DTME

DISCURSIEN OF HESULTSR

From the table above, there will be no ouipul when this kind of commuand i

gEven:

PASKWORD SOCKETY TG BE CONTROLLED AND THE INTENDED
STATUS # For thys kind of conumand, one can choose 10 use the defhult
password or change the password before initiating any command. The socket
condd be 1,2, 3 ar 4 andd the wtended staius oould either be O {1 or OFF

as the case may be. The # 15 o tell the mitcrocontroller that this i the end of

the maior command.

Mevertheless, the essence of the password is 10 make suve that ¥ is only the

homeowner that control the device not anybody or evervbody. B0 w d VTG
the from gither the defanlt password or the ofd passwond 1o the new password,
the commpnd Is like: password {old or defselt) sew password# This
command i simifar o the previous control command discossed. B s just the
action 1 be perfonmed that is different

Conversely, there are other test that were carried oul. There results are shown

in Table 4.2,

(93]
L




4.4

TABLE 42 RESULTR OF COMPONENT TEST

THEST

Transtormer prunary was
connectad o the mains and
readings wore taken from
it owtput {Tramstomer

Secondaryivia s

multimeter

The power supply unifs 4 83V

Socket Outle

Inpuls o the normally-

open relay |

SHORTCOMINGRLIMITATIONS
1. The maor shoricoming of this project work is that i is dependent on the
50 network. 3o i the device is o be used oy areas that are of poor nefwork
coverage, there will be problem in carrving out the obijectives of this praject,

2. This project is likely to bave problem when there is pover oulage as i

depond solely on power supplied by the power authority of the country,

pY

3. Morgover, commands o contiol each device can only be entered one afler
the other and not gt the same tme that s 2 command 10 control two devices at
the same fime,

4. This device can only control i cannot monitor the staius of home

applisnce.

4. This device can anly control four applhiamoes,




S

Lt

on the shovteomings thal are Hsiod above.
sernedios may be pat il considesation

Simee the device s not configured o use & particular netwerk, any network can

the statonary mobile phone. So, the problens of poor neteor

X
&
P
el
A
o
e
i
o~
pes
P
-~
o
\.,.a

can b settled by making use of the very best natwork in vy locality tha the

.,

witl he uged.

o]

The problam of power smage can be corrected b connecting the stations

ih ¢an be

maobste phone directly 1o the power supply.

with the device 4o chs

faace the microcontrofler B2 a0 Flash  Insvsiom PIOETATH I
microconiroier. The mucrocontrofler van be re-programmed o take m more
that ong command 1o control more than one device ot e same uaw

The number of home appliaver that van be comrallad by this devies can he

mereased by modifiieg the programune writen mto the mizrosomiroller to

")z
o
o3

conirol more devices. As the mivrocontrolier has Fz-wmputiopul png (4

s can b con

with H-ping per porth, more devic




CHAPTER FIVE

SO CONCLUSION AND RECOMMENDATION
5 SUMMARY OF WORKDONE
Al that has been writien smee the begmning of this re sport 18 i elaboraiz on
what IYTME bomy power management 1 ol sbowt. Alse, the methods Hogy and
problems epeountered in carrving out this projact has been discussed,
Boreover, the necpssary caloolation that gave rise lo the walue of each

component used oan also be found o tus project repas,

2.2 PROBLEME ENCOUNTERED
fo Bince the devics reguites 3 (350 mnbile phove with sl answer o apsbihity

g

which also requires that a headsel or hands-free be connectad o the (84
mobile phone. B v difficoll 10 gt 2 headset or hands-Tres that can do the

job.

Il

Pus o pragy of conwnodilizs i Nigeria, mwst of the heasdset or bands-tres
polten were fownd nog o follow the colour code for cubles that made u 1 the
otnestions s the headsel or havds-free. This makes i diffivult for conneclion

of the headset or hands-free from the GaM mobile phong 1o the deviee,
3 The problems of undependable and mregular power supply ® also g major

duficudt as ot made soldering of components that made up the device 10 bo

detoved and uneagy.
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POSSIBLE IMBOVEMENTYADDITIONS

po)

The nunber of devices 10 b controlied can be incremed b modibing the sets

of melreciion writien o the microconirolier 10 conlrol more deviess
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The device can also be used 10 monior stdes of home apphances mosuch a

wiy ihat the staie of any homse appliance whether ON or OFF can be bnown

remotely.

it cary slso be made t prevent infrusion st homes. fire sut-broak aod any other

factor that can militate ageios! home security. This cay be doue by mahing
sure that sensors are nstalled al every spot that i needed protecied an

3% gt fiyens
L fReL et SN
pard P

form secunty breach. So that when there is secwrily breach, the g o be
seid 1o the devics and device sending lone o indicse senurity breach 1o the
hurire ovwner.

OMOLUSION

Mobile phones bave become an indispensable past of our iy, Gur svstern vses

a nuwroconirotler and a GEM mobile phone for is operations, The o

b wsed oz atest bed for any application thy re uiren oneoff switching based
4

apphicabions. Wireless controlled home apphances in the comivrs
enviroranent will revolutionize ow way of lving,

By thas progeet low cost, secure, ublguitousty accessible, ramotely conirafled
solubion for austomation of bomes b besn wmwreduced  The approach

discussed in dus project is novel and has sehigved the ain of controtling home

o

Qi

apphances remolely using DIME tones genurated Drom G558 nwiils phone
witle diailing digits on the OSM mobile phone, satisfing user nesds ad
;'{?{;ﬁifﬁ;ﬁ@&iﬁ. fmplementing this project in the home provides home owners
with the prvilege o sulomate their home 5o that they can ke advaniage of
ihe techuwlogical advancement available wday. In addition, aomath one’s

hoing 18 an excaiient way o cut energy costs, and gain increased control over
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the surroundmgs. Home sdomation 5 an nexpensive project, and the much

usebiiness 2 only lmited by one™s imapinations,

Thus progect bas proven 1o be very miteresting and challen

x b ohas helped 1o

tring togeiber all the theoreticn] knowledge pained during these v ian

appreciation for the practioality, 11 has also helped in setting more informed

3 the workd of embedironics and domotivs,

aho

RECOMMENDATHON

chiston, unporance and the advantages of DTMYF home

Based on thy on
power management, i is advised that every house shoold have this devige
tstaliod w thew varions apartment in arder for then

{eontrol and monitor) their home applances and alse

agamst wunasion rom strangers and any form of securt

4

whso advised hat with nevessary modifioation in this doviee, it can be esed

from home fov seounty and control purposes,

Orgamsation, Secwily compames, mdusines and establishment can sull make

el

of tus devies hose on the requirsments that resdesd o be met,
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