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Abstract

Code of project : Inno 003/2557
Project name : The evaluator access control using RFID

Researcher name : Waroot Boonliam, Pornprasit Boontong, Arthit Yooyen

The RFID project selection controls the elevator. Aims to study the
technology and RFID Arduino Mega 2560 board used elevator control with RFID
card of different floor of the building is set right on the card. The system can use
the card to set up the risht to be particular. For privacy and convenience for
users. In such a system, this Ideal for medium and large buildings, which can be
added to a system. And security for-users. This thesis is the introduction of RFID
Tag is set to a different class defined. Safety systems in the building or floor.
Arduino Mega 2560 board with-the -help of RFID card data to order up to level
RFID cards assigned to them
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2.2 Arduino
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2.2.1 lpssaralusinsuvesArduno
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Arduino (Arduino Programming Language) 34fan1w1ved Arduino teafitianlowy
gosalusiante Wiring 1nWaiuaren1w1ves Arduino - wisesnidu 2 d@wmdnde

2.2.1.1 Tassa¥renun (Structure) fandsiazenasii

22.1:2 et (Function)

AENUDY . Arduino | 9EBIRAEAYT | C/C++ FanasigulUshNsuE1nsy

Arduino ARenisideulusinsuniugleaeisenlafiduaslausisanie  Arduino 1a
a vy = ° Yyan o DRV & =l o 6

wissuliliua@azantasyilignluianusavlilasroulnsamesedisdndan 1nsn
Weuluswnsuaaula

TUsunsiues Arduino wustiduassdanda void setup () 4ag void loop () 1ag
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AuuaASUALTEIN 79U @ufeAdw loop O Wy Tusunsuagiadaly
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2.2.2 @uuesilendu setup ()
HanTutlazllgunaiuauadluswnsy nauwdlaluswnsususunesnswaen Td

WeAUAAIeIRILUS 1NANTSYINUYBIUIRg 9 Buausenldlausnd ey

]

int buttonPin = | 3;
vold setupl()

beginSerial (9600) ;
pinMode (buttonPin, INPUT);

ifiidigitalRead (buttonPin == HIGH)
sel Al Nrate f NEE=

elsea

serialWrite{ L’ );

delay({100a)ys

MNA- 2.4 BanenskgNenTi setup ()

2.2.3 auvesiledtu loop 0

vidneandidouilaidu setup O AdmunAnsaduredisunsuuds drudaunde
ey loop—0) Falinsshnunssaade fie ssiaunuiliduimsaiewmasaiian
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int buttonPin = 3
// setup initializes
volid setup()

{
beginSerial (9

pinMode (button
}

//loop checks the
//and will send se

Void loop ()

{
if (digh
serial
zlse
serialWr ("

dela 0 .
(2)

ATy ﬁ

if(someVaria >?
if(someV. 4%%;

}

erial and the button pin

INPUT) ;

pin each time
if it is presssd

== HIGH)

G

b

% 5 Wﬂllﬂ’]ll']ﬂﬂ’.)']

h:;

<§'

// do )ﬁagzﬁﬁé%rT1quﬁf?@}
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TunisSeugunnlshitginsssin == (WU if ( x == 10) FIUTYURA

Wy = 09 if (x = 0)) AdsieuRalinuugesd Ml vnanisnaasuiduasdaus way

WIoHNUAIAIINGD X AAWIIHU 10 Mlrn1svinuvestusunsuiaiieuly Taduluaiun

ANAUR

wannsaldamdvif Tuamdseuasinsuendunisvelusunsu daglddad if . else

22.4.2 A&y F..else

Tannasuiie MydeRaulanisyinauvaadstnsglainn A1ede if 555u91 1ae

anunsanuualedn dndeulutuasealuvtezls dadeuladuiialdvinezls wu d1an

dunmowiaenfieulateunin 500 iiesls adasnnnimsewitiu 500 Tiindnedns

[
v A

A58 UANEI AR 9T
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if (pinFiveInput < 500)

{
// -.:‘_::__ hing A

}

Ail 2.7 uansdunniisnula 500 b whogls unnndTivindnegne
%) PICCEC)5rq
U o o.'/ 1 “ —-v dl o U o o.'/
PAIAIES else @11 & smaauau 5 YIIAFULUUAES
J m' a v o Ay ) YY) 1
naneldu if..else..if  1unrsneaou B 9 ﬁ]iﬂmmwmaqmi PP RIEAR
[
folull l@
) : :
N7
iv (/
» M
“,\. } - N LT

ql U o Q:J ¥ o G:l . 1o L o
2N 2.8 UAIAES else @wsanumeAds if lalidnnndiuau
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[

M&IAEe else annsamudaeds if Idlddrindiua @wnsaldids switch
case WIUAAY if...else...if dmsunisnageuieulusiuaunin e deldfds if.else
widearmundeidmeaeuliinsetuideulala qaelivierlsinglifvuniisds else
RGIVE

'
o o

2.2.4.3 @a1ds for ()

U
o o A [

Adsilldiedslimdegneluandulnnnea for inmsviaugiumudiua

' [
v aa

F0UNF0INT maliuslaviundusunsinnule o AdesingiuLaznsIuTIuIU
soureansigiwivew Sinldpiudawdsessdlunisifivazauafnenlinnadunmue
UIBDNYANY & VINUNUBLEVVIFOLUBIAY

[

JULUUTRIAAS for () wualel 3 dausiail

for (initialization; codition; increment)
}

// statement (s);

}

SUAUMEY initialization  lA1ruaASIsuYRIRILUTAUANNTTIUTEY Tun1T
uLagsauIzNndeucondition Aeululuasteeyihninmdtluingulnn udaun

WuvsoanAIeaUsaundslu increment dnaaeuRaulydn ydanimeuluduia

for(inti=1;i<=8; i++)
{
//statement using the value i;

}

'
o o

A for Ve wTAgBANEUNTIANEY for YaenT¥IARNINeTRY 9 tngd1uNTD

AYUUNEIUAI BNIEUEIY
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209A&4 for ¢ aghalsAmudinsdaailiwdlrasu 15181U150UANFIN YR NTFwU 57k

e eulugiuvadinitialization |, condition wag increment ¥a4An&q for 1o

2.2.4.4 A& switch-case
Tanaaautiouluiian1muan15B191ualUskATL D18k USNNAaaURSINU
dll @6 ¥ o d‘ o %4
waulalanliynaumuniuua

REREOE
var fudsnaeanisnageulnssiukdeulyle

default fbipseiuteulals o aelwirAdsseiel
break \Wududrdmunlmdeuseing case sngqdlenudoulviunwaqli
IAUAT A9 wa IINE AN TVNIUYDIATES Switch-case  nAuLAgU break Lilany

Roulvvimiuteulondd Tusunsuazyiunuteuleseluisos auninaznuads

break

/f do somsthing when war ==

brealk:;
case I
//_do . something when war ==
break;
default:

{0 i nothing else matches, “do the default

AN 2.9 LERIANFILR8NIS L var,defadlt;sbreak

2245 Fddwhile

[ o o o o o Ao @ 1 1 A 1 d' ~
WUAHIIUTOU I@EJR]S‘VI'W]']E‘N‘VILGUEJUI’?LU’NLaUﬂﬂﬂWEJFJ'NG]@L‘UEN FUAIUDUN

WeoulAluradureerds while( ) aziduia Adailming1azdesiinisilasundasans

wUsAldnaaaU wuiin1sineAsLUsns ol touluntsusniay e1uAIa NS ULEDS e
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a [ 4 ¥

o | A & A < . & a o q v
LiEJ‘Ui@EJLLa'ﬂ‘ViMq@ﬂ'ﬁ@']Uﬂ'] NQ%UUN@U‘lsUiu@QLa‘UGU@ﬂ Whlle( ) LUUQiﬁma@ﬂanTﬂ'ﬂ‘Vi

Ads while viawuseulusesqlidsau

var = 0;

while (var <= 7)

{
// do something repetitive 200 times
vart++t;

AR 2.10 LanensleRIas while FavinauiuseuliiFens

2.2.4.6 Arduino Mega 2560 R3

Arduino  Mega 2560 R3s8uueda Arduino fleenuuuundmsuauiifes
14 1/0 1nnnd1 Arduine “Uno B3 1y $1uiifiosnisudayniniann Sensor wioauau
1OLMBS Servo waeq A1 Ml Pin 1/O 483udin Arduino Uno R3 lianunsasesiula
Weiluedn Mega 2560 R3 faflasunuigaudatuy Flash 1anna1 Arduino  Uno

R3 yilvaninsaeulanldsunsuntuiginnnen Tunusives MCU iy

AMF 2,11 wansUasA Arduino Mega 2560 R3


http://thaieasyelec.com/products/development-boards/arduino-mega-2560-detail.html
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2.2.4.7 Arduino Ethernet Shield

ETHERNET SHIELD a¢ldUsenauffu ARDUNIO UNO Liefiagsilianunsafinse
fuszuuiesenngld Tagld Ethernet Library Faiesduagnazil ¥ese1u Micro SD Card
Anae @usaldiu SD Library 989 ARDUINO

n1s\ieusiofiu ETHERNET SHIELD dexldans RIA5 e199sld CATS wie CAT6

Tnganunsald DHCP e uiin1sieusiesenivaesyndsdedldaty Cross Over o wnsy

]
=

131517995 Cross Over aelu Ausalunisdeaisuesuasailazad® 10/50 Mbps %38
J p

10/100 Mbps LaILLALAEINER

AR 2,12 Wdneuase Arduino Ethemet Shield

Tudouves, ETHERNET SHIELD dilunaiiantingnsesst Péwer over Ethernet

(PoE) &sanunsalsuvesaislnuasuasnlaay Uanaindead iwamanadaauisaosuiele

il
PWR Lol langeityeyial Power
LINK InluansaniuznsgnluaniaranilandeyariuaIetle
FULLD TWuansanuzveanIsifonsowuy Full Duplex

100M Tluansauziliefinsienseinsevielane 100 Mbps
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RX Iyluamaaanuziile ETHERNET SHIELD fimssudeya
2P Iuansanuzile ETHERNET SHIELD Wlefinisdsdeya
COLL Inluansantugisledl IP yufuveseiole

2.3 anudunnvasandg

Angudeaiiiine adsiamnsaiintulddlaifinisAndunagnisiannssuuan
TugnAseunthdueias 56 Tuiieldingifianudrdmiverasnedgaruyuianais
Imaﬁﬁmé’am@IuI@ﬁm%%Lﬁmwaﬁ%a%qmmﬂé’qqﬂdﬂﬁ?ut,wiﬂiy,mfuaqmaé’mﬁmq
favdomstuasemsdudediniiufiissuudnignAnduiumnenamsfituiamnuigs
ag1sInsalassasurinuaznasiaseuudnyianlansednundudnviluilvinle
p1Asgetuasnanmnelutiseiarmsseil 1920 Tuszosisusuandliliusminaunie
v flugesosnisuimunnsldussiviiluriseanssed 3 oureadsdninfissudfidu

Y

fregenilslunisldandanussuvssmaranatslunisensuuuvesdnsadsln
Anduaser Tull 1743 lusfaumadnsunsesslauadosdvomssdmaudd 14 S
\Femszesrnssldanddmsunnsaussiigg eg1edu andldiiauanisldiaiodnsnaly
ART3ET 19 Beildnweindiondadusyuulagil Tne Elisha  Otis UszAvgamdid
szuuaiUaenduassuanlusvill 1850fanRazndouituatlaessuylonsednuio
spuufutmindseuiiudg Sdassaniulunsdaniau Sawitnnedouiiiuaud
MvuasruuaUaandeIgienulnensIaataznenany vilvinannaasnsgluns
THanniu

2.3.1 . msldsengnvatluennat

Elisha Otis L{Juﬁjmﬁlaﬂﬁﬁwméaam\‘m%ﬁw Bedstead Manufacturing Company
Tuiilea Yonkers ttssiasy New York aviditossuumiutasnioniuwdndaiingn
sudatu grldlunishngluanddmiusnvadtul 1852r0ntul AunBueudem
EG. Otis uazveaninaditalagesiudommstesdviivuyes aunseiisl 1857 U3dm

Otis Fsladilonalannmnsannansuaulagaisidunsausnaadan 151U E.V.Haughwout

& Company lunuastizesa
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2.3.2 E.V.Haughwout & Company

Tt 1870 Lord waw Taylor laltansluiuluiheesavddmivaulagaisgn
thanldluenmsddnauiled 1871 unfist 1873 Avidueauiev Otis AgnAnmadniu
oAnsETnanlsauTURaTUAES 2,000 We oS ThaNSTIuaRRRR gAY
nEauanadosdnslotilutaesnd 1870 andlussuulansednldssuuussiuasi
uwnuszuuededlotldgnAndutudanaesndussuuiiianuvasadoguuazusendaniy
wwusedlneansgnosnuuulitninegfugnguindeuiiuadluudesdniniugulng
szuundmedlansedn ennsvdausniildandiszuuide ormsianil 155 auuusentad
Tufheedn lul 1878 Adtannsnuuddlaeansldaads 111 vl vihliludrstnesud
1870 Avlilansednanunsavuduflnganslagindiszuuiiulagegsenineminugeuseana
9-10 Hu Avifluszuulensedndamddiluaasligannluilagy

U a

Turrmeasswdl 1880 aminluiheefauazdalndeldindugynidnlunis
szuulassaransumdnieundniainugauesenasgnifnlasaumuivosnaiy
13mﬁﬂmqmmifﬁa§§a’mgu 91A13 Home Insurance hutliostalnAnsevasisnvad
Tangnasaduludigsy Aesldansdlansaanagaunseisl 1889 Ansiiuanilinganu
nilunstuindousawmesafntudsnmananaiusasinaluladlunsoonuuusinns
wazsruUaNAlmalg 01a1sSedinaugmndulagmmslusimessu18s0 1ut1902 A

U

otislagnldluems Flatiron lullasiasesaiiodndupinsyausny Afaiueads 285

Y

'
aaa

We NHANAluNgnanAluszUL Gearless Traction ngARaALTLLaEna e dusTUUNAN
vosanAnsuminaquu lnagaleluerans Beaver lullipese iWuuwidisn vinliaausy
a s X J Y ! 1 i1 !

YosanAsInTATUNIsfedag NI guardmasalylalueiasliiaggaualuy seuy

% A Agve o W =3 vy 3 o i = | 1%
awUsznaumeeltanldnsivioslagarsvuiazldsuiminluniidis deazdigannisly

[ =t = = 4 a ¢ =1 =) ! o -

wasuildlunisipdounvomietiasas anviszuuiasinnuiuIalunisiadeunuin
NgallaUeuliisunusEpudug naswanszuuigninuntd anullenvesdnsilansednn
Suanasaunsesgnidluaimsatangidssanol 56 Tu vidunisesnuuuandliiy
8115 Woolworth  #sgefis 792 wa vinlviianasenilafansdninaiiuiivesdndlaeg

Ladlfiu 700 Wastounil
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2.3.3 81A15 Woolworth i1ea3n

Tud 1924 1é’ﬁmiaw§y’q§v\lﬁﬁiﬁﬁ’iwuﬁmmmmuqm (Signal Control System)
Juiflundausnlueinns Standard Oil fithweseusinglasansasdsnsiondalaUszguos
wifldFuenslddyaasenansiuarmsoonuuulvidvinlndianlumayaanSenls
Feuidunsimuinsdntuniidutagd 1930 nseonuuuddinuamiudeiiazantos
Al Lo lidfuiinisldnuresenmsnliuuasdioidun1sUsendanisdeatiaennisgs
Tutsunaissuil 1930 erasgeililantdgnieatrstuluiasesaliitasidutmpire
State Building, Chrysler Building, Bank of Manhattan, wag 60 Wall Street Tower
91A15UIA 40-60 FuRnTunatsernIsTYsEmANSIiRA IS wesAWHlA iU
Tmidnadslnefifin Empire State @sfidwvinnnga 73 & danuiSavesdnd 1200 Wasle
W

¥ 1948 Otis euugthuandusilmidddszuyniuauiidedn “autotronic” §u
\Judmausening automatic ey electronic EWéassﬁuaﬂmﬁmﬁﬁqmﬂﬂmﬁaﬂé’fﬁmgﬂ
muAslaeszuulnihdsgniamnlu Bnsesunds Tughsnansmmsswi 1960 Fuiinisuds
Tyunsldavggnosnuuuliilsusauigliuinsianizdudwietaalsuuunienndu
Fensoonuuuli dulsuedilfiaunldurruilaatiulud 1967 fing World  Trade
Center #sfinnugs 110 Tuldpnadtete [asRwmua 255 &2 iielusnsmiinaly
AnUszana 50,000 AY uaziiAvieslfieren 80,000 ALAD U CN Tower Fadumnosuini
aeitaelulandsedfleslnsoulaasadlul 1975 At snszanidgoeeniuulsiilnsans
anunsavnTatugeld Anituluisduduemataedimintvegdsd 126 vnainii

Tud 1982 | Otis.— IfpenuunliandfifestieusuajuisIvasamdls ield
wnzauduimdnussgn semesiulmirtinstuiadeuiifimanideui Tull 1996
otis ldeananssriululitedn Odyssey idedndunissenutuifieounn naunay
mﬁé’aﬁwaqamwnﬁa’tﬁa’]mﬁaaammummﬂﬁﬁmmgqmﬂ6’] waznianing 1 lng

ANAAIUITOLPRDUNNIUUITTUNRE R TI WAL
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2.3.4 YlAvesand
szuuLaTosnaluiauinsvesaniliivasusulauegrsanniunelugied 1900s
lolwihgniiunlilueians svuuAWALUY Tractionwas Hydraulic naneadudmdeia
GINRRORLREG AT
2.3.4.1 Traction Elevator

Judwanldluemsnawsisgauainugenansglufsgunnldssuunisainis

v
o v &

Tngsanwarldduinndndusmaisimidnssuvainuvasnsednsuanduseunniivane

q

v

| a a = Y o wa = a < v A o v
N3 YUY miMLﬂLUﬂummwmm LEULUiﬂaWIUNWIUﬂifUQﬂLQu Wunu V@QLQ?@Q'WIGU

[N 1 a s

F5uni15nanATUaIIYRddIulNaNvYRITRIANALsneant UL UTiAeS (Geared

Y 3,

= [

Traction Elevator) uaglifiiiies (Gearless Traction Elevaton)lagnuutissaglduoines
augslunsiuindougnsontuvazduudlilifesasltuomosanuianm

2.3.4.2 Hydraulic Elevator

fesldluormsliidulunmusisminevodidasdeguusie Hydraulic
fgnduligetuiilodadrsiudagnazuan Hydraulic « uazaniauilogaiiiusen
Hydraulic Elevator JuiABaust1nia Traction Elevator o Hydraulic Elevator 9zl
AISIUTEU 30-50 m/m Uaisdl Traction Elevator asnsassaléiuannia 70 m/m
qufia 300 m/m Inevialluda Hydraulic Elevator wizdmiveIn1sliigs Ly ense
wudldng Feaursauseudaaaldateasls 15% iUty Traction  Elevator
uonand Hydraulic, | Elevator . ifanugesmsnuiiavsusouniosiooninimnge

Traction Elevator fiRensiiundnsus1auas s

2.4 n1399nLULNINEIURYNIIY
o & X (Y a & [ A a s £%
NSAYIINNRRBIIAITET LB N UTTLVANA LU ANS Gon T UUATAaLABY
Bundenq Tuiumsesalunasannansst ermaznanlainimuinisveseasiiull
W51 AUNRLINITUBIRNAAITODNL VYT LYVRNMAINLA LI UAUNTITUIAS
Iudlduaziunndesnsitanalagialudauaninieiussunu 1 dseun 4645
m3.4. (50,000 sq.ft.) @1sUe1AITEITNU ©1ANTTINNEIABAZINITUTZNIAINITINUIU

AnAUsEUN 100-200 Y0960 ANA 1 1 TUNISATUIMMIIIUIUNLADSIUDIANAIEADIAY
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TuseaziBenvesnamuuiy vesfld mnu annsalunssessuludaluassu sauly
fansfinnsangasaartunissedniviinresdnddnsnaiiuiuasauainsatunis
sosdulummsgeduantuddfiasdossessuauinniunisesniuuliandusasynsosiy
Altluraslouvvyinlianuguesdndudazidlilugiiululasunfdndusazynas
Tiusnsdmiuaugessana 12-15 $u gausnonavs fuasiasanslutisiudidnya
dufutnauasnannedmiuT LTt M N TR iuusas g dasilnadn
ilesessuglasanslnevhlulsugegaazgnanelidesnarswesunudnsiiielilassained

<

a = = Y ) & g v U ' =
Anuaunagalelaudugnineenuazdimrsadndunuiilianldieegelsinune

[ !
(3 1 4 v = | L3

UnyalAseylniiandegadesnilsdmamisaaenlayntudsdiulnaannussynueszgn

v Y

(3

sonuuuliannsnenldnniunazgnitlunsdianduviowasvsidediuusndiand
wuuilegatiosassiuiioadlasnilaidgmviefesmanisiisesnuagliiiddises
Tgaula

szuulnsasetln (Sky Lobby) ifuBnsegimilafiuaulalasanisluanasiuy
nauUselevilldaes (Mixed-Use Building) Insidwsiiluannduarsdsdlasaslugsdou
Tosaesihreufiosusnéeluliandluusdau (Local Elevator) -wwannudniiazdioan
anugaenlumsinmasasiiidmivdulosdwisgians Ingilisiiureseinisgs
ﬁ]mJizﬂaulﬂé’wdamawaﬂﬁauﬁuﬁmaiuLLazdauLLﬂué’maiwﬂqgiga ?hut,mué’ﬁyaiﬁ
a1azuUtliunatesuuuy daulng s dunuusanegnanta1nis (Central-core Plan)
waruendau, (Splitcore | [Plan). - RUUTINDYNAINO1AI1TIHLALE ﬁm%’uﬁaﬁugﬂ
Audewiudiniforuanue ermsgnartalaefisiiamssonuuu @ inuuuendiu
1z AIs UReNUiduansannndn

241 ALY YT

dunnudriasiisonegnaniennsuenannazssnondaein uiSsiiviostesio
dmfunuiadedna (NMéehanical —Shafts)— viad1vspiiuguiiuia siesszuuladh
Tnseanay vieoraesliiiasdl andisedniuiundstuannisudsleudi da

wnudgyasiinisesn wuulvnsafumngduiediasenmsinenussuuiaghiduldedduns

'
= a

Wasuuwvie dudula desesnuuulviegisiniuieniununisvillimiiiign
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2.5 1aseaing

wnudyasgnldidudiudseneundnlunissunsimisuuiueuvesennisgdlu
e oreansrdnunuiidudiulsenevvesenasiigeteiiomannniiugs dau
Tng) axgnoonuuulviduneuninludnumizuss Shear Wall usdruununouniniianaay
Foanuudausslasnsiazdosdmiuiialavesszgandvesieniodus nsiany
wianiilaiarsann 1iu 30% uazesnsidfngilndsuiululasasuiediuuny
msansnsansnuidansslusuuuuysslassaiauuyie (Tube Structure) iflovae3y
u3MeLLIEY (Lateral Load) vaso1mslagsiuoendlsfinudiuunudnasissnsioi
wifunuanlumssussimesasedininerm seensliunudyasiusyuulasadng
91A13a019vzmen ey

2.5.1 Single Core Structure

Tuormsiiduunudgesnanadudulasadimdnuesenns duwnuisfosu
usana(Compression) lédsne aaundnieaumaniadutagiioniian

2.5.2 Core with Hinged Frame

Iuﬂiﬁﬁﬁauunuﬁmasﬁwwﬁwﬁﬁa&%uu%wmzﬁwwwqwumuaummzﬁdauiﬂ$uW§u
oINS UkTInsE NG lUdg T Rassso uLeN S sanansnaanuuL
Tilaidu Houuasuld lueiasiimanugedssan 20 4u ununsundndaunandlasiialy
uLilgang AMSUNTITTULTINTENNYNHILOU

2.5.3, Core with Rigid-Frame

lunsditauununauezarulassmsasavLen1sfitislunts Suusnserimg
WWIURY

2.5.4 Core with Outrigeers and-Belt Truss

Junrslflpsmsmasuaaudusdiunasovusnlngidonselud wnudyas
nanavilsinnsSunsidus unihdmaeatunsldunndyasnarsldgniimelae
waAuAntvdluY19l 1960 a0 dfinnarys) AUNS T UNELINAUTTUURN U YITAY
syuulassaseaenueA Tt e1adsgelaean wuulilndduunudyasuinnd

PTLILAS
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2.6 nguanY
dmsuludsemalne 81a135g9 gsealitulanilnlidesnin 2 dula agvingld
A 60 wns laedaanuuamisiuiagiewaninisauinssuutulanilnlniug
annsaldgndesynnaianualuoias sentenorasldnigluna 1 9lus fadulados
vidaeTaanulnuaz lignsou uafudulavdliduduladsunIeotulauuifs
(Wulade) tulavilnfiegmelu erensdpsliennasamainaeusnenasld wieilszuy
Saaunelugestulaniluivihiulaedalugifdlodamadud Sulanidlniegaisly
p1sresintaulndunisiunemedgessummuliosndt 18 au. waghifvesiivi
Tilvvseaturululiviensunin@Buman nnlitesndn 12 wu. lneseutulaeniiu
Y845EUIYRINA
2.6.1 @UsUITUUAYALAITTONINUAMTSE
26.1.1 andlagansuazadsuindaisazyaildiuoiasgdliiivunnma
usInlitdesndt 630 Alansy
2612 AWddumasiesgealdnniugeserns uazdoaiissuumunuiimy

dusuntnausumasldvuginnnadvilaeenng

[ £%
L =

2.6.1.3 Usuiodlnwmthaidauinasntude Rantd a1 82U AUINE
V3eseaeAnUIR UINEazaUNSRInUIWE 10U
2.6.1.4 viedlamTansARuwa Ui wiseuseaniina e Tng vl

£

Uniuiliasbiviepiudilulaamishalineangaieienanisinensusedisvuudaay
aeluvieslaminanddunasndanuauauvugldnulivesnin 3:86 wnsUranauay
ausnludRdeiiawaalng

26:1.5 S5U2AUNTSARBUNDY1 IR DL UDIVDIANA A ULNAITLNI19TU

(%
v v

a1vanfiutugsanrateIaIsaoskiiiy 1 wii

a

2.6.1.6 - WihadnPandaunasaunsaldduandlaeansle

2.6.1.7 Tuddodddvihunenmioasinfivedsivessuieiiuazaunsad
! ¥ U ! a & A o ° Y o o a s
A9 UL NI UUIZNUTRIANANIBINTUAIMIUNITYINULEZNITLAIN BIANA
2.6.1.8 svuulkazgunsnin1syhunlvianulasndesuaianninias

HUAMVDILIALENT
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2.6.1.9 foeliszuumvinunasilidndinfeuniveansiiaendussiu
AuavUsegdidsealalnednludadis ey

o

2.6.1.10 Fosdlidnyanaifeunaranddesliindeuiidlousmniiufida

26111 desilgunsaliagngaandldlussesiidmunlagdaluiifidles
anadanuSuAufin

2.6.1.12 gesilszuulesiulsegandniluglagans

2,6.1.13 Addeslsiindouiiilavsznavdlnliain

2.6.1.14 Uszgdnlddedlilinvnsdvindouiivievealinsediaen

2.6.1.15 Aosllszuunshnsanuneueniosiasdn 1 aulsnnindes

26.1.16 Hosszuuuasaivaniduluiodduasninduiioon

2.6.1.17 #eslssuunssEuE N eluissasinufifiviun

2.6.1.18  dalndAILUzUIsUIUMISIY NMSTRANTIBLIRED N1TIERIY
Pemde wazdoiuldans

2.6.1.19 nslanduazarsveauevaslianliluesand

2:6:1:20 nslimnudrswmdelinalluviesdinsnawasriosguadna

2.6.1.21 igaevuldanalindnsusenananuuenyniu

=

2.7 TuinaausuuaLsnwluand

L2

avadunmugnldlunassudlunnesiesme Lanad s dunmuzildnieluds
Ugnaseiifiasauas lidreulnlueimsdminauinassndulsisauveanduduuas
InawnnanadnsidlueipsdrinauduninuasiliugUnsaviginsesinsnanilaily

wasulnhluszuuladimdadususiun' 3 sesanssvuisuoanawaz szuu il ag

=3

atamatun1siadamialulagnistand i uresanalniUssansnandaduniswauii

1Y

dAtyronN1TEUT YN
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2.7.1 avdnldszuulansednigunsalsiumasuazgunsaldsindadaselull
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MW.15 | PowerSO Name Function
1;15 2,19 Sense A, | Wewsefusadunuiioszing pin way eround
Sense B | mauAunswLavaslvian(load)
2:3 4,5 Out 1; Out | Qutputs U8s Bridge A; ﬂixLLﬁlﬂﬁlUgﬂIMaﬂﬁﬁiaagj
2 529993 2 pin duned pint

4 6 Vs Waea8usIsudmsy Output Mfirnuwmidenni &
fauYsEguINndn 100nF feagsening pin was
ground

5.7 7,9 Input 1; | TTL $3uAY Inputs U84 Bridge A.
Input 2
6;11 8,14 Sense A; | TTL 57uAU Enable Input: the L state disables
Sense B | the bridge A(enable A) and/or the bridge B
(enable B).

8 1,10,11,20 GND Ground.

9 12 VSS WNEIIT B TIUEINTU. Logic Blocks. A fifaLAv
UsEQuInNd1 100nFreagseving pin duay
ground

10;12 13,15 Input 3; | TTL 240U Inputs ¥84 Bridge B.
Input 4
13;14 16,17 - 4 Out 3; Out/| Outputs 184 Bridee B. AzgualnalUSs Load fise
4 8gIewing 2 pin il pin15
- 3,18 N.C Lilinasdieuse
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TAB COMMECTED TO FIN 8

DEFNI40A

CURRENT SENSING B
QUTPUT 4

QUTPUT 3

INPUT 4

ENABLE B

INPUT 3

LOGIC SUPPLY VOLTAGE Vge
GND

INPUT 2

ENABLE A

INPUT 1

SUPPLY VOLTAGE Vg
QUTPUT 2

QUTPUT 1

CURRENT SENSING A

A 2:27 4aA3 Pin Diagram L298

A51adl 2.2 AnsandAves ICL298
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Symbol Parameter Value Unit
Vs NAALITIAU 50 %
Ves WARL TN U YU 7 Vv

Vi, Ven | @0yeynad Input ke Enable 03to7 Vv

lo NANTEIE Output
— Non Repetitive (t = 100ms) 3 A
~Repetitive (80% on =20% off; ton = 10ms) 2.5 A
=DC Operation 2 A
Veens | 539U Sensing -1t0 2.3 %
P | WESanNEea U Dissipation 71 75°C 25 W
Too | onungilughsiiamisayinesle 250130 | C
Tae T | Qouvinfiil#ii 4010 150 | °C
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&« - CnfN ‘D arduino.cc/en/Main/Software

By downloading the software from this page, to the specified terms.
Download Next steps
Arduino 1.0.5 (release notes), hosted by b Getting Started
Beference
¢ + Windows Installer, Windows (ZI = Environment
+ MacOS5X
T ) Examples
# Linux: 32 bit, 64 bit Foundations
+ source E
(%)
Download Arduino 1 i i ard)
1f you have the new Due ust downl e1.5.2 V] vou get the software follow this instruetion to
get started with the Arduin
WARNING: This are is a Version;, count I une; ed behaviours. Please discuss any issues
in the Due forum (o) (o)

Arduino 1.5.2 (rel

ndow:

—2)
2

)

O

=
&

AN
2
% %s*

T



2. deamulnanlnduiuavinstalusunsunasinnlnendn | Agree

' Arduino Setup: License Agreea - - .i.

]\ . . .
Please review the license agreement before installing Arduino. If you
o0 accept all terms of the agreem dick I Agree.

GML LESSER. GEMERAL PLBLIC LICEN!;?:E;'

Version 3, 29 June 2007

This version of the GNU Less =r GEMEra
and conditions of version. 3 of the G

by the additional permissions lister
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Space required: 254, 5MB

Cancel | Mullsoft Install System 2,46 < Back |

Mext =
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4. @aan Install

@'Arduinn Setup: Installation Fu:uldcéri;g' | = @

iy, Setup will install Arduino in the following folder. To install in a different
folder, dick Browse and select another folder. Click Install to start the
installation.

Destination Folder BAN

Browse...
Space required; 254, 5MB
Space available; 5.3G8
Cancel | \ =thll Svster . 48 < Back | Install

5. 599UNTNUIUNTNIINISARAILASAAY

B A o NG

Iy Extract: ATmegaBOOT hex
e O N T Y s e | A=\ T Y

\bootoadersiat. ..

Zancel I Nullsoft Install Svstem w2, 46 = Back. Close
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6. oRAnfuasaual azuans Completed adn Close WWunsiasadunisinaslusunsy

@Arduinn Setup: Completed - || @ || 22
%, Completed ¢
Om

Extract: Mangler.javz -
Output folder: :

duinouninstall.exe

‘\ProgramDiat:
bt

| e Ineball =Eem ) b (= Close
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sketch_may28a | Arduino 1.0.5 5
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0 BHA

sketch_may28a

d9uL981U code

2. mIsuruldnu Iaeshen veia Wnssiugunld tuni Tduesasu Arduino

Duemilanove. ATmega328

FIF" F_| 7 ¥ T
et i T

Py duino iy | Archive Sketch

o Aiduifg Ducmilanove wiATrmega32d Fix Encoding & Reload
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Afduine Nafio w/ ATmega328 — 3
Arduing Nano Wj ATrags168 el Port oA
‘Arduino Megal2560:60Mega DR f
Arduing Mega (ATmiegal280) o SR v

Arduino Leonardo

Arduino Esplora

Arduino Micro

Arduino Mini w/ ATmega328

Arduino Mini w/ ATmegal68

Arduino Ethernet

Arduino Fio

Arduino BT w/ ATmega328

Arduino BT w/ ATmegal6s

LikyPad Arduino USB

LilyPad Arduine w/ ATmega328

LilyPad Arduino w/ ATmegal68

Arduine Pro or Pro Mini (5, 16 MHz) w/ ATmega328
Arduino Pro or Pra Mini (5V, 16 MHz) w/ ATmegal68

Burn Bootloader

Arduine Pro or Pro Mini (3.3, 8 MHz) w/ ATmega328
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68
Arduino NG or older w/ ATmegal 68

Arduino NG er older w/ ATmegal
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sketch_may29a | Arduine 1.0.5
File Edit Sketch Help
Auto Format

Archive Sketch
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4. dlevinsiligu Code TUshnsadaay azapwinasaanty compilearntiulusunsy

9ZUAAY Done compiling tanMNUsHAsUNTULLNIS Error 1AnTu

i e — ﬂ‘*’t”l

| File Edit-Sketch Tools Help)

| compile
| int RFIDResetBin = 10:

J char tagl[l3]
ghar ‘Caga[13]
* @har tayg3[l3]
char tagd 3]
cha* tag5[13]
cha®y tagsfl3]

 char tag7[13]

' Char tamaf1a]
char tagd[l3]
chary tagl0 3]
char tagll[l3]

woldl* regsetFunct (woid) = 02
<

- —

TO0l00404851F4" 2
DL 00A048T 0 I
0100404080 640"
"O0l00CADSEOFC™:

PR EREREREHE T o
MEEEEEREEEE T
T ERERREERE F R
TRERES A RREEFFT
ARG F AR E R
FREEEEETEEE LI .
TEERE R ARG RS .

i\ Vo |

i

<:| #7uaa4d, “Code

/fHeclare reset~fwction @ address 0

1 3
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sketch_mar26a | Arduino 105 ,[A)., EI@

File Edit Sketch Tools Help

sketch_mar2Ba §

int BFIDResetPin = 10 E
char tagl[L3] = "0100A0ARSIBATE|
char tag2[l3] = "0100AD4A72997;
char tag3[13] = "0100A04ALGADT;
char tagd[l3] = "0100CADOEOFCT:
Char tagS[13] = TEETEREEsREae
Char rags[l3] = TEETERREEREEEC
Char tagI[13] = TEETTREREEREae
Char tag[13] = "REEEREEEEREAT
Char tag[l3] - TEETETERERRTACE
char taglO[13] =hEaesrawaaasst;
Char rtagll[l3] = "EErsEEEesEre
woidl* resetFuncl (woidi = 0: 4ideclare reset fungtion B address 0 7

4
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6. \lovneganiouan Alwians upload WWsinsuiilauasuuuesn Arduino lneman

=b.

Uu sy

)

L= . 1

L
char tagl[l3] = "0L00A04A5IBA™: |
char tagZfl3] = "0L00A044FE29 ’
char tagd[li] = "0L00kE4ER6ATS
char tagd[13] =-"0L00CADEENFC™S /
= IR S e ;
chall tagh[13], = TERmmEER T
O o 13T e

| T e ——
Char Caggl Begl-f o ol + + &2 : LOV
b e TG b, TUSHQ AN W025Upload
char "Byl l [ 13 J* s i it

s»ﬂmarzsa §

int RFIDRezetPin = 10; =
| .

woldi* resecFunc
]

befweid) = 0: //declare resEhefinction B address 0
- IIL, 2
I
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sketch_mar26a | Arduino 1.0.5 , ! E@

File Edit Sketch Tools Help
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int RFIDResetPin = 10; =

char tagl[13] = 010040445 HAT:
char tagZ[l3] = "0L00A04A7ZEG7;
char tag3[13] = "0L00AD4AAEADT
char tagd[l3] = "0L0OCADAEOFCT:

char TaAgS[l3] = "ErEsEEEEEEaAT
char tagi[l3] = "EEEEEEEETEEAT,
char tag?[l3] = "ErEEEREETERET,
char tag8[l3] = "FEEEEERTEREAT,
char tagd[l3] = "FrEassEsErEss,
char taglO[13] = TrEsrEaseraesan .
char tagll[lS] = "%‘ﬁ‘ﬁ‘ﬂ‘ﬁﬁfﬁ‘ﬁﬁ‘ﬁ‘*";
woid{#* resecFuncd (fwoid) = 0: //declare reset function [ address 0~
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Control Code

//CONSTANTS

// Arduino data pins
// toggle is hooked up to ANALOG IN 0
#define MODETOGGLE 0

// the rest is hooked up to digital in.
#define BUTTON1 2

#define BUTTON2
#define BUTTON3
#define BUTTON4
#define BUTTONS
#define BUTTONG6
#define BUTTON7
#define BUTTONS
#define BUZZER 10

//Pin connected to ST CP of all 74HC595 shift registers
#define LATCHPIN /11

//Pin connected to SH_CP of all 74HC595 shift registers
#define CLOGKPIN '\ 12

////Pin connected to DS of first 74HC595 shift register
#define DATAPIN- 13

O OO ~N O U1 B~ W

// Byte shift positions, of various LEDs

#define UPARROW._SHIFT 0
#define DOWNARROW SHIFT1
#define REDFLASHLED SHIFT 2
#define BLUEFLASHLED SHIFT 3

// other constants
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// debug related

#define ERROR 100

#define WARN 200

#define INFO 300

#define DEBUG 400

#define TRACE 500

#define ELEVATOR _MODE 0

#define WACKAMOLE_MODE 1

// analog level sent to piezo at floor arrival beep
#define FLOORBUZZLEVEL 150

// # of millis we buzz fora floor

#define FLOORBUZZMILLIS 300

// how long between the parts of the door swish animation
#define DOOR_SWISH: MILLIS 95

// how long to wait before running swish

#define PRE_SWISH_DELAY MILLIS 250

// how long to wait after running swish

#define POST_SWISH_DELAY MILLIS 300

// how long:it-takes to move from one floorto another
#define FLOOR TRAVELTIME MILLIS 1700
#define NUML.FLOOR| BUTTONS 8

#define HALF 'NUM FLOOR BUTTONS 4

// the number of bytes needed to control all our 595.shift regs.

#define NUM_SHIET BYTES <3
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// the number of phases forthe 'doorswipe! effect onthe seven segment display

#define SWIPE_PHASE COUNT 4
// stuff used by the startup routine
#define STARTUP _DELAY_ MILLIS 750



#define STARTUP BUZZ MILLIS 250
#define STARTUP_BUZZ_ITERS 2
#define STARTUP ITER BUZZLEVEL 1
// siren stuff

#define SIREN_START LEVEL 70
#define SIREN_STOP LEVEL 200
#define SIREN_STEP_AMOUNT 10
#define SIREN_STEP MILLIS 50

#define SIREN_SLEEP BETW 200 o

// A °

// binary representation it patterns n o display 0 .. 9 on the 7

segment display

// when it is attached i r ICA&

// ASSUMES d so on (pin 0 attached
to DP) CD

// sot r ar isplay):
GFEDCB

// T seg dis
/A

// F B
/G-

// E C

// -D- DP ",_s@'
// b%mjﬁ)&%?a A- GFEDCBA-

GFEDCBA- GFEDCBA- GFED - GFEDCBA- GFEDCBA-




byte BINARY NUMBER PATTERNS[10]= {B01111110, B0O0001100, B10110110,
B10011110, B11001100, B11011010, B11111010, BO0O001110, B11111110,
B11011110%

// T seement effects, round and round
byte SEVEN SEGMENT ROUND N ROUNDI[] = { BOO0O00010, BOO000100,
BO0O001000, BO0O010000, BOO100000, BO1000000 };

// T seement effects, side to side
byte SEVEN_SEGMENT LEFT TO RIGHT MASK[SWIPE PHASE COUNT] = {
B10011110, BOO001100, BOOO0O000Q, BOOOOOOO1 };

byte SEVEN_SEGMENT RIGHT  TO LEFT MASK[SWIPE PHASE COUNT] = {
BO0O000001, BOO001100, B10011110, B11111110 };

//
// Control Vars

int LOG_LEVEL = INFO;

// direction of elevator (-1=down,.0=dormant, +1=up)
int _currentDirection = 0;

// floor the elevator is‘on (1,-.8)

int _currentFloor = 1;

// when wesshould get to the next floor

unsigned longs nextFloorArrivallime = 0;

// if we're buzzing, this'is when we stop

unsigned long CurrentBuzzStopTime =0;

69

// the previous values-of buttons 1-8 [indexes 0-7, respectively]; Values are 0 or 1

int _prevFloorButtonValuesfNUM FLOOR BUTTONS]'=+{0,0,0,0,0,0,0,0};

int _floorButtonInputPins[NUM_ FLOOR=BUTTONS] = {BUTTON1, BUTTONZ2,
BUTTON3, BUTTON4, BUTTONS, BUTTONG6, BUTTON7, BUTTONS};

// current values of other LED's

int _currentUpArrowlLedVal = LOW;
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int _currentDownArrowLedVal = LOW;

int _currentRedFlashLedVal = LOW,;

int _currentBlueFlashLedVal = LOW;

// this is what we want the current value of the 7 segment display to be.
// see the comments near the constant BINARY NUMBER PATTERNS for the
value

// of each bit.

byte currentSevenSegByte = BO000000O;

// mode of 0 is elevator mode, nonzero is whackamole (tbd)

byte mode = ELEVATOR MODE;

boolean modeChangeFlag = false;

// flag that tells us that the last loop finished a floor buzz.

boolean doneFloorBuzzEventFlag = false;

//
// Startup
//

void setup(){

log(INFO, "setup()', "Starting up...");
log(INFO, "setup()", true);

log(INFO, "setup()", 99);

log(INFO, " highy “-HIGH);
log(INFO, " low: " ALOW):

// pinMode(MODETOGGLE, INPUT);
for(int i=0; ikNUM_FLOOR BUTTONS; i++) {
pinMode(_floorButtoninputPins(il, INPUT);



}
randomSeed(analogRead(0));

pinMode(BUZZER, OUTPUT);
pinMode(LATCHPIN, OUTPUT);
pinMode(CLOCKPIN, OUTPUT);
pinMode(DATAPIN, OUTPUT);
Serial.begin(9600);

e ———.
P B T A"

o'
_NDTSIRSTTIUN,
7 PUCCCACPINNr 4 (v
outine to excercise all con

initState();

setAllFloorButtonLEDs(0);
setCurrentSevenSegmentToDecimalNumber(_currentFloor);

}
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//

// Main Loop 'Z-&
// =

void loop() {

// runStartupRoutine();
// delay(3000);
loopAction();

// test the 7segment

) PUCLA 093925074 (s
//testSevenSegment(); JAR R ANAAY |
} 2
/* run the main loop de pending J he togsle button is in.
* There is only t this time
*/
A‘.

Fas 3
void loo tio :
// was ‘ "_
checkFo _
// now, eve g else Jﬁ_t:;_‘%}h\ Drea
| N 7
f(. mode= elevatorModel.oopActic
else // it's I
wackamolel.oop

log(TRACE, "*updateShiftRegs ",
updateShiftRegisters();
}
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/* Placeholder for TBD mode -

* This mode would emulate a wackamole type carnival game with the floor
buttons.

*/

void wackamoleLoopAction() {

// todo: implement wackamole loop

elevatorModel.oopAction();

}

/* Control loop for the elevator mode. Each iteration checks for conditions and
reacts to them.

* It is really a problem that could use an event driven model solution. Since we
don't have that

* we just loop over and look for conditions in a big if .. then .. else ..

*/

void elevatorModelLoopAction() {

log(TRACE, "elevatorModelloopAction =---- fl", _currentFloor);

// have werarrived at a floor yet (assuming we're moving, that,is)?
if(isFloorReached()) { // floor arrival
log(TRACE, "#floor reached ", ");

int newFloor = currentFloor + _currentDirection;
// update _currentFloer, re-init - nextFloorArrivalTime, starts buzz

processFloorArrivalEvent(newFloor);

} else if(isFloorBuzzing()) { /7“floor-buzz in ‘progress
log(TRACE, "*floor buzzing ", ™);
// clear _currentBuzzStopTime and stop buzzing

_doneFloorBuzzEventFlag = processinFloorBuzzEvent();
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} else if (_doneFloorBuzzEventFlag) { .// floor buzz over
log(TRACE, "*doneFloorBuzzEvent triggered ", "");
_doneFloorBuzzEventFlag = false;

// are we stopping on this floor???
if(isStoppingOnFloor(_currentFloor)) {

log(TRACE, "*stoppingOnFloor: ", _currentFloor);

// ok, turn off button light, open/close door
processStopAtFloorEvent(_currentFloor);

}

// should this be broken out of the parent conditional? should it happen this
cycle, or wait for the next?

// figure out directional logic:(figure out if we're still moving, in what direction,
etc.)

if(isAFloorRequestedinDirection(_currentDirection)) {

log(TRACE, "*floorRequestedinDirection; curFl: ", currentFloor);

// start countdown to next floor,

processElevatorMovementStartingEvent();

} else if(isAFloorRe questedInDirection(getOppositeDirection(_currentDirection))) {
log(TRACE, #*floorRequestedInORPPOSITEDIrection, curFL: ", _currentFloor);

// this resets.s currentDirection.and the up/down LEDs
processDirectionMovementChangeEvent(getOppositeDirection(.currentDirection));
// start countdown to next floor,

processElevatorMavementStartingEvent();

}else {

log(TRACE, "*NOT MOVING ANYMORE;‘€urfl: ", ~currentFloor);

// we're officially not moving

// this resets _currentDirection and the up/down LEDs

processDirectionMovementChangeEvent(0);



}

} else if(_currentDirection==0) { // elevator is IDLE

log(TRACE, "*ELEVATOR idle, curFl: ", _currentFloor);
ifisAFloorRequestedinDirection(1)) {

log(TRACE, "*Floor REQUESTED in DIRECTION: ", "up");
processDirectionMovementChangeEvent(1);
processElevatorMovementStartingEvent();

} else if(isAFloorRequestedinDirection(-1)) {

log(TRACE, "*Floor REQUESTED in DIRECTION: ", "down");
processDirectionMovementChangeEvent(-1);
processElevatorMovementStartingEvent();

}

}

log(TRACE, "*THE END elevatorModel oopAction() ---—--— "

//
// Startup Routine
//

// run a sequence of display actions, used to.verify hardware'ssworking and
// offer a bituof LED eye candy.
void runStartupRoutine() {

// display 0

setCurrentSevenSegmentTobDecimalNumber(0);

updateShiftRegisters();

delay(STARTUP _DELAY MILLIS);

// foreach floor, 1..8, display number, beep, light floor button -----—----—-
setUpArrowl EDCurrentState(HIGH);
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for(_currentFloor=1; currentFloor<=NUM FLOOR BUTTONS; _currentFloor++) {
setAllFloorButtonLEDs(0);

setFloorButtonLED(_currentFloor, 1); // turn on the current floor
setCurrentSevenSegmentToDecimalNumber(_currentFloor);
if(_currentFloor==NUM_FLOOR BUTTONS) setUpArrowLEDCurrentState(LOW);
updateShiftRegisters();

runBeep(FLOORBUZZLEVEL, STARTUP_BUZZ MILLIS, STARTUP_DELAY_ MILLIS);

}

// beep, beep

runStartupBeepBeep();

// run swipe

processDoorOpenCloseEvent();

// beep, beep
runStartupBeepBeep();

// now back go down
setDownArrowLEDCurrentState(HIGH);
for(_currentFloor=NUM FLOOR BUTTONS; _currentFloor>0; _currentFloor-) {
setAllFloorButtonLEDs(0);

setFloorButtenLED(_currentFloor, 1); /7 turn‘on the current floor
setCurrentSevenSegmentToDecimalNumber(.currentFloor);
if(_currentFleor==1) setDownArrowl EDCurrentState(LOW);
updateShiftRegisters();

runBeep(FLOORBUZZEEVEL,'STARTUP. BUZZ MILLIS, STARTUP. DELAY MILLIS);
}

// beep, beep

runStartupBeepBeep();

// flash alarm and beep
setRedFlashLEDCurrentState(HIGH);



setBlueFlashLEDCurrentState(HIGH);

updateShiftRegisters();
runSirenSound(5);

// lights out. sleep.
initState();
updateShiftRegisters();
delay(300);

}

ol m——]

void runStartupBeepBeep() { =
PR R e

-

runBeep(STARTUP ITER 33\\
- R

=)

""-E &t
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// run the buzzer at analog level pBuzzlLevel for pBuzzDurationMillis.

// then turn it off and delay an additional pPostBuzzMillis

void runBeep(int pBuzzlLevel, int pBuzzDurationMillis, int pPostBuzzMillis) {
analogWrite(BUZZER, pBuzzlLevel);

delay(pBuzzDurationMillis);

analogWrite(BUZZER, 0);

if(pPostBuzzMillis>0) delay(pPostBuzzMillis);

}

//

// Event Processing Functions

//

// called when it is determined that we are in a floor buzz.
// Figures out if we have to stop-buzzing. -If so, turn off up/down LED
// returns true if buzz is DONE.

boolean processinFloorBuzzEvent() {

unsigned long now = millis();

boolean buzzDone = false;

if(isFloorBuzzing()) {

if(_currentBuzzStopTime<now) {

_currentBuzzStopTime=0;

// we should stopjbuzzing

analogWrite(BUZZER0);

buzzDone=true;

}

}

return buzzDone;
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// called when it is determined that we have reached a floor

// kick off the beep, reset the floor arrival timer, update the floor number
void processFloorArrivalEvent(int pFloorNumber) {

unsigned long now = millis();

_nextFloorArrivalTime = 0;

_currentFloor = pFloorNumber;

_currentBuzzStopTime = now + FLOORBUZZMILLIS;
analogWrite(BUZZER, FLOORBUZZLEVEL);
setCurrentSevenSegmentToDecimalNumber(_currentFloor);

}

// Called when we are to stop at a requested floor.

// we must turn off button lisht-and ‘epen/close’ the door
void processStopAtFloorEvent(int pFloorNumber) {
checkForAnyButtonPresses();
delay(PRE_SWISH DELAY. MILLIS):
checkForAnyButtonPresses();
processDoorOpenCloseEvent();
checkForAnyButtonPresses();
setFloorButtonLED(pFloorNumber, LOW);
delay(POST SWISH) DELAY- MILLIS);

checkForAnyButtonPresses();

// called when we arrive at a floor that has been selected for stoppins.

// This is called AFTER the audio effect is over.



// Run a quickie visual effect - turn on the 7seg's decimal point, then run a
// right to left swipe ‘animation’, leaving everything on. This is followed
// by a left to right swipe leaving the current floor number.

// At the same time, simulate a swoosh sound effect on the piezo.
void processDoorOpenCloseEvent() {

// start off with the floor number and turn on the decimal point
setCurrentSevenSegmentToDecimalNumber(_currentFloor);

// setCurrentSevenSegmentDecimalPoint(true);

// update the 7 seg, buttons, etc.

updateShiftRegisters();

delay(DOOR_SWISH_MILLIS);

checkForAnyButtonPresses();

// let's still respond to button presses while we're running the animation
checkForAnyButtonPresses();

// now step through the LEFT to RIGHTmask

for(int i;i<SWIPE -PHASE _COUNT; i++) {

_currentSevenSegByte = currentSevenSegByte &

SEVEN_SEGMENT LEFT_TO/RIGHT MASKIil;

analogWrite(BUZZER, 40%i);

updateShiftRegisters();

delay(DOOR:SWISH MILLIS);

checkForAnyButtonPresses();

}

// now step through thesRIGHT to LEFT mask

for(int i;i<SWIPE_PHASE._COUNT; i++4) 1

// in right to left, we always start-with the-actual number
setCurrentSevenSegmentToDecimalNumber(_currentFloor);

setCurrentSevenSegmentDecimalPoint(true);
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_currentSevenSegByte = currentSevenSegByte &

SEVEN SEGMENT RIGHT TO_LEFT MASKIil;
analogWrite(BUZZER, ((40*SWIPE_PHASE COUNT)/1));
updateShiftRegisters();

delay(DOOR_SWISH_MILLIS);

checkForAnyButtonPresses();

}

analogWrite(BUZZER, 0);

// now return back to the number w/out the decimal point
setCurrentSevenSegmentToDecimalNumber(_currentFloor);
updateShiftRegisters();

}

// called when the elevator changes direction (up, then down) or stops moving
// because the top/bottom floor-has-been reached or no further floors have
// been requested. in the current direction.

// pDirection: >0 when new direction is up, <0-when down, =0 when stop
void processDirectionMovementChangeEvent(int pDirection) {

int priorDirection = _currentDirection;

_currentDirection = pDirection;

// reinitialize.directional LED state vars

setUpArrowl EDCurrentState(LOW);

setDownArrowlL EDCurrentState(LOW);

// now set accordingly.

if(_currentDirection>0) setUpArrowLEDCurrentState(HIGH);

else if(_currentDirection<0) setDownArrowl-EDCurrentState(HIGH);

}



unsigned long now = millis();

void processFloorButtonPushEven orNumber) {
// update state var
setFloorButtonLED(pFloorNumber, HIGH);

// todo: do we need to do anything else?
DI UCLATD5074
Push fired, floor: ", pFl

rNumber);

: return 8;
case 8 : return 6;
default : return 1;

}
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} else { // counter clockwise

switch(pFloorNum) {

case 1 :return 2;

case 2 : return 4;

case 3 :return 1;

case 4 : return 6;

case 5 :return 3;

case 6 : return 8;

case 7 :return 5;

case 8 : return 7,

default : return 1;

}

}

} (o) (o)
void adjustFr

int HI = 180;

int LO =

int vl =

analogWrit

!/

boolean isFloorButtonJustPus i ber) {
int index = pFloorNumber-1;

int inputPin = _floorButtonInputPins[index];

&3



int oldValue = prevFloorButtonValues[index];

log(TRACE, "isFloorButtonJustPushed? fl#: ", pFloorNumber);
return (isButtonJustPushed(inputPin, oldValue));

}

boolean isButtonJustPushed(int pinputPin, int pOldValue) {
log(TRACE, " pOldValue: ", pOldValue);

return (isButtonPushed(pinputPin) && (pOldValue==LOW) );
}

boolean isButtonPushed(int pinputPin) {

int val = digitalRead(plnputPin);

boolean retval = (val==HIGH);

log(TRACE, " isButtonPushed on'input pin: ", pinputPin);
log(TRACE, " s this pin high?..", retval);

return retval;

boolean isFtoerBuzzing() {

return (_currentBuzzStop Time>0);

}
// returns true if'we're moving and we _just_ reached a floor
// reaching a floormeans that the | nextFloorArrivalTime has been reached.
boolean isFloorReached() {

unsigned long now = millis0;

return ( (_nextFloorArrivalTime>0)-&& ( nextFloorArrivalTime<now) ) ;

}

// are we supposed to be stopping on pFloorNum?
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// pFloorNum starts at 1

boolean isStoppingOnFloor(int pFloorNum) {

boolean stopping = false;

if( (pFloorNum>0) && (pFloorNum<=NUM FLOOR BUTTONS) ) {
stopping = (_prevFloorButtonValues[pFloorNum-1] != 0);

}

return stopping;

}

// given the current direction and floor, is there another stop in this direction?
// pDirection is either -1'(down), +1(up) or O(stationary)

boolean isAFloorRequestedinDirection(int pDirection) {

boolean floorRequested = false;

int nextFloor = _currentFloor + pDirection;

if(pDirection!=0) {

while( IfloorRequested && (nextFloor>0) && (nextFloor<=NUM FLOOR BUTTONS)
){

log(TRACE, " is floor requested?: ", nextFloor);

floorRequested = isStoppingOnFloor(nextFloor);

nextFloor == pDirection;

}

log(DEBUG, "floorRequested: ") floorRequested);

if(floorRequested) log(iINFO, " nextFloor: *, nextFloor);

}

return floorRequested;

}

//
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// State Setting Functions
//

// set our internal representation of what the Up Arrow LED should be.
// pVal: either HIGH or LOW

void setUpArrowlLEDCurrentState(int pVal) {

_currentUpArrowLedVal = pVal;

}

// set our internal representation of what the Down Arrow LED should be.
// pVal: either HIGH or LOW

void setDownArrowL EDCurrentState(int pVal) {

_currentDownArrowl.edVal = pVal;

}

// set our internal representation of what the Red Flash LED should be.
// pVal: either HIGH or.LOW

void setRedFlashLEDCurrentState(int pVal) {

_currentRedFlashLedVal = pVal;

}

// set our interpal representation of what the Blue Flash LED-should be.
// pVal: either HIGH orLOW

void setBlueFlashLEDCurrentState(int pVal) {

_currentBlueFlashLedVal ="pVal;

}

// set our internal representation of what pFloorNum's LED should be



// pVal: either HIGH or LOW

// pFloorNum: the floor number from 1 to 8 (NUM_FLOOR BUTTONS)
void setFloorButtonLED(int pFloorNum, int pVal) {

if(pVal==LOW) log(DEBUG, "turning off button for floor: ", pFloorNum);
_prevFloorButtonValues[pFloorNum-1] = pVal;

}

void setAllFloorButtonLEDs(int pVal) {
for(int j=1; j<=NUM_FLOOR_BUTTONS; j++) setFloorButtonLED(j, pVal);
}

// set the internal state's working variable for the pattern of what

// should be displayed on the 7segment display to the given decimal integer.
void setCurrentSevenSegmentToDecimalNumber(int pNumForDisplay) {
_currentSevenSegByte = BINARY_NUMBER. PATTERNS[pNumForDisplay];
log(DEBUG, "set 7seg decimal: ", pNumForDisplay);

log(TRACE, " -->7seg pattern:*, (int). currentSevenSegByte, BIN);

}

// turns on oroff the decimal point

void setCurrentSevenSegmentDecimalPoint(boolean pShowbP).{
log(TRACE, "sét7seg DP?: *, pShowDP);

log(TRACE, " 7seg pattern BEFORE: ', (int)_currentSevenSegByte, BIN);
if(pShowDP) _ currentSeyvenSegByte = currentSevenSegByte | 1 ;

else _currentSevenSegByte-= ¢ ctrrentSevenSegByte & B11111110 ;
log(DEBUG, " -->7seg pattern AFTER:-",(int) currentSevenSegByte, BIN);
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//
// Input Processors

//

// checks for any button presses of any sort
void checkForAnyButtonPresses() {
checkForFloorButtonPresses();

// todo: check the other buttons and switches
// read toggle button - MODETOGGLE input
checkForModeButtonPress();

}

// TODO: since we have only one mode, this does nothing right now.
void checkForModeButtonPress() {

// int newMode = digitalRead(MODETOGGLE);

/* int newMode = analogRead(MODETOGGLE);

if( (_mode!=ELEVATOR MODE) && (newMode==ELEVATOR MODE) ) {
// we went from whackamole-to elevator mode
processModeChange(ELEVATOR -MODE);

} else if( (_mode==ELEVATOR-MODE) && (newModel=ELEVATOR. MODE) ) {
// we went from elevator mode to whackamole mode
processModeChange(WACKAMOLE -MODE);

}

*/

}

void processModeChange(int pNewMode) {

_mode = pNewMode;
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// does NOT update shift regs

AN
YT

WA
=

void checkForFloorButtonPresses()

S =y
for(int i=1; i<=NUM_FLOOR_BUTTONS; i++) {
- - a".'t'g"b"&'c

if((il=_currentFloor) && isFloorButtonJustPushed(i)) {

- ) PICLLEcHH)HNr e s

b RO LA E IR e
e i—

// directio
// pDirection
// returns a

>-1, 0->0

return pDirection*=-1,

}
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void log(int pLoglevel, char* pPrefix, char* pMsg) { if(logPrePayload(pLoglevel,
pPrefix))  Serial.printin(pMsg); }

void log(int pLoglLevel, char* pPrefix, int pMsg)  { log(pLoglLevel, pPrefix, pMsg,
DEQ); }

void log(int pLoglLevel, char* pPrefix, int pMsg, int FORMAT) ~ {
if(logPrePayload(pLoglevel, pPrefix))  Serial.printin(pMsg, FORMAT); }

void log(int pLoglevel, char* pPrefix, boolean pMsg) {
if(logPrePayload(pLoglevel, pPrefix)) - {Serial.printin(pMsg? " TRUE":"FALSE"); }}

// internal function - return true if loglevel says we should be logging this.
boolean logPrePayload(int pLoglevel, char* pPrefix) {
boolean shouldLog = (pLogLevel<=LOG LEVEL)
if(shouldLog) {

Serial.print(millis());

Serial.print(" ");

if(pPrefix) {

Serial.print(pPrefix);

Serial.print(" ");

}

}

return shouldlkog;

}

//
// Shift Register Related Functions
//

// some code dealing with the 595 adapted from
http://arduino.cc/en/Tutorial/ShftOut11
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// &
// ARDUINO PINS: =
// ‘
// DATAPIN(13)--———>| 595 Q0]—> *'UP Led

// CLOCKPIN(12)--—--+-->| #1 Q1}]---> *WN Led ie, sending

e i e
W DIERLER
=D

// LATCHPIN(11)-+--—>|  Q2|-—->
BLUE flashing LEDs only.

ashing Led powers the RED and

/ 1 Q3|————>*Bed
/ .

/ ]

/

/

/!

/

shiftOutByte a

loor #4 and
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// || | (data)

// .

// | | + + o+ +

// | | |595 QO0|--->|(DP) pin DP *7seg* | ie, sending shiftOutByte a
byte of 10110110

// | +-->| #3 Q1|---->|(A) pin A ] displays the number '2'
// +—>|  Q2-->|B)pinB | || see descr. for

BINARY _NUMBER PATTERNS above

// |  Q3]—>[(QpinC | || Seven Segment display layout:
// | Qd4|--->|(D) pin D - -A-

// |  Q5|=>[E)pinE | |] E/ B

// | Q6|-—->[F)pinF | || G-

// | Q7—3|@) pin G — | E ¢

// : D o) + -D-

//

// So, blasting out a full set of data to.the entire sequence of 595's would
involve sending the 7seg's byte first,

// then the button LED array's byte, and finally the up/down/flashing LEDs
byte

// Based on the internal state of a pile of variables, construct-the 3 bytes that we
send

// to the shift registers.

// Based on the assumption-that the 595 shift registérs.are

// hooked up as depicted abeve;-it'assumes that:

// * the first byte we shift is for the seven-segment display (hooked

// up last in the chain)

// * the second byte is for the button LEDs
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// * the third, and final byte is for the remaing LEDs

void updateShiftRegisters() {

byte bytes[3] = {0,0,0};

// 1) Seven Segment display

// easy, this is calculated for us elsewhere

bytes[0] = currentSevenSegByte;

// 2) Button LEDs

// Use prevFloorButtonValues array, which should now be set for what we
want to happen

// - QT maps to the most significant (left most) bit, down to Q0 mapped to the
LSB (right most)

for(int i=0; i<8; i++) {

// bytes is initialized to 0, so we can ignore anybutton that's off
if(_prevFloorButtonValues|ill=0) {

// ie, if i=2 and _prevFloorButtonVatuesfil=1, we will or together bytes[1] and
00000100

// that will turn on floor 3's button led.

byte currentMask = /1:<<i;

bytes[1] = bytes[1] | currentMask;

}

}

// 3) other LEDs

if(_currentUpArrowkedVal==HIGH) ' bytes[2] = bytes[2] | (1. << UPARROW _SHIFT);
if(_currentDownArrowlLedVat==HIGH) bytes[2] = bytes[2] | (1 <<
DOWNARROW_SHIFT);

if(_currentRedFlashLedVal==HIGH)- bytes[2] = bytes[2] | (1 <<
REDFLASHLED_SHIFT);
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if(_currentBlueFlashLedVal==HIGH) bytes[2] = bytes[2] | (1 <<
BLUEFLASHLED SHIFT);

log(DEBUG, "updateShiftRegisters ", " ")
log(DEBUG, " byte 0 (7seg) :", (int)bytes[0], BIN);
log(DEBUG, " byte 1 (fl btns): ", (int)bytes[1], BIN);
log(DEBUG, " byte 2 (LEDs) : ", (int)oytes[2], BIN)
log(DEBUG, "/updateShiftRegisters ", " ");
// Now DO IT.

shiftBytes(DATAPIN, CLOCKPIN, LATCHPIN, 3, bytes);

}

// shift out pNumBytes number of bytes to our 595s. We're going to start with
the FIRST

// byte and move forward.

// the pLatchPin.is set low before all shifting, and finally set-high when shifting is
done (causing the

// shift register to affect the changes.

void shiftBytes(int pDataPin, int pClockPin, int platchPin, int pNumBytes, byte
*pDataOut) {

// latchPin isslow while sending data to chip.

digitalWrite(pLatehPin, Q);

// pinMode(pCloekPin; OUTPUT);

// pinMode(pDataPiny OUTPYT);

//clear everything out just in case-to
//prepare shift register for bit shifting
digitalWrite(pDataPin, 0);
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digitalWrite(pClockPin, 0);

//internal function setup

int i=0;

byte *current byte;

for(i=0; i<pNumBytes; i++) {

current_byte = pDataOut + j;
shiftOutByte(pDataPin, pClockPin, *current byte);
}

//stop shifting

digitalWrite(pClockPin, 0);

// set the latch pin high to signal chip that it no longer needs to listen for
information

digitalWrite(pLatchPin, 1);

}

// shift out a single byte. Startwith the most significant bit (which maps to Q7),
// all the way down to the least significant bit (which maps to Q0)

void shiftOutByte(int pDataPin,.int pClockPin, byte pDataOut){

int i=0;

int pinState;

//for each bit in the byte pDataOut

//NOTICE THAT WE ARE-COUNTING DOWN: in our for teop
//This means that %00000001 or-1" will 'go ‘through such
//that it will be pin QO that lights.

for (i=7; i>=0; i--) {

digitalWrite(pClockPin, 0);



d a bitmask result

//if the value passed to pDataOut and.

if ( pDataOut & (1<<i) ) {
pinState= HIGH;
} else {
pinState= LOW,
}

//Sets the pin to HIGH
digitalWrite(pDataPin,
//register shifts bits o
digitalWrite(pClockPi

// run this in the loop and look at the Serial output

void testSevenSegment() {
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// LOG_LEVEL=DEBUG;
log(INFO, " high: ", HIGH);
log(INFO, " low: ", LOW);
// display 0 and dec pt.

setCurrentSevenSegmentToDecimalNumber(0);
setCurrentSevenSegmentDecimalPoint(true);

updateShiftRegisters();

runBeep(FLOORBUZZLEVEL, STARTUP_BUZZ MILLIS, STARTUP_DELAY MILLIS);
delay(STARTUP _DELAY MILLIS);

while(true) {

updateShiftRegisters();
checkForFloorButtonPresses();

for(int i=0; i<NUM_FLOOR BUTTONS; i++) {
if(_prevFloorButtonValueslil>0) {

// set Tseg to that floor's button value
setCurrentSevenSegmentToDecimalNumber(i+1);
updateShiftRegisters();
runBeep(FLOORBUZZLEVEL; STARTUP BUZZ MILLIS, STARTUP, DELAY MILLIS);
// test the swipe

_currentFloor-="i+1;
processDoorOpenCloseEvent();

// turn off that fleor
_prevFloorButtonValueslil=0;
updateShiftRegisters();

}

}

delay(100);
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int RFIDResetPin = 10;

char tag1[13] = "0100A04A51BA";
char tag2[13] = "0100A04A7299";
char tag3[13] = "0100A04AAGAD";
char tagd[13] = "0100C4D9EOFC";

Char tag5[13] — TRARRRKRKKKKK,

Char tag6[13] — TRAXAXKRKXKKXKN.

X
by &

char tag8[13] = "
char tag9[13] ="
char tagl10[13] ="
char tag11[13] ="

pinMode(d, OUTPUT);
pinMode(5, OUTPUT),
pinMode(6, OUTPUT);
pinMode(7, OUTPUT);

P B T A"

o'
c h ar ta g7 [ 1 3] — IRRRRRKK **** "'"'-——-—-—‘ (S( Sg’>_),”’

L)
¥
I
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pinMode(8, OUTPUT);
pinMode(9, OUTPUT);

void loop()f{
char tagString[13];
int index = 0;
boolean reading = false;

AN NN A
AT A AV ETE

) --—4-'_____-"-'—" Q——':__,"——t_- *
o‘a PLLLCCEOPIN)) g s-

POER R AR

L L L

resetReader(); //eset the RFID reader



}

void checkTag(char tag[]){
/111111111111111111111111111111111/
// REGISTER TAG NUMBER USER
[171177777117777117777117777771777/9

o e

if(strlen(tag) == 0) return; //empty, no nee

O T

lightLED(2); //floor 1
lishtLED(4); //floor 3
lightLED(6); //floor 5

Y “A’b;ﬁ“- -
oj:l.t_{l((ﬁ(!@‘_‘)?»)_;.l' 5
asebeiAAAAS

1%‘\\.

lightLED(5); //floor 4
lightLED(6); //floor 5
lightLED(7); //floor 6
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lightLED(8); //floor 7
lightLED(9); //floor 8

lelse{

Serial.println(tag); //read out any unknown tag

h‘l

O

}
}

///////////////////////////////// Wa oo eos &

UL (({if!':ﬂ_'_)i})))} L
''''' .‘ -l" N ‘,__.
Y L] LL TS

digitalWrite(pin, HIGH);
if(pin = HIGH); '
//delay(55);

}

void clearTag(char one[]X

iiia
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//clear the char array by filling with nL - ASCII 0

i
for(int i = 0; i < strlen(one); i++X
oneli] = 0;
}
} RIS

e
s AR Y
]

—_—

%) $ICLCCEOPIIINq (¥,
Y -.. 4;":&'*'_@!7"_&1 IS “"Tﬁ'&‘ :
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