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Abstract

This thesis discusses electrical devices controtted by Amazen Echo Dot. The
purpose of thesis are-study and create voice-activated to control electrical devices at
home to facilitate users, who-is.old person and-physically handicapped person have
difficulty moving to open - close the device. The Amazon Echo Dot is.compatible with
the ESP8266 board to control home electrical appliances and control air conditioning
via Wi-Fi, which controls the distance of 1 meter.in the closed room. lt-was found that
the efficiency-of voice ‘control in‘the case of noise was less than 10.6 percent in the
absence of naise. The.distance.in the near order was better than far. Testing of air
conditioning was found-that the number of system errors'was 13.67 percent.
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wrnzAuupnAoanlude TaensiaseiiunridisandeiiiyedliiulneUseunaiuie
aruspndesiumhefieninndiuaie (decbel A Wi dB(A) Wie dBA) Ty

winnnsiaanuiavendssiluniendwaiede Tunsinsedunnuduide e
\A3093nLBs (Sotind level meter) Smstusziunisiapudindsduuazhnu il
Taemsusuieasaniiaafonuy Aweighting Sadunasusunniidu@e iinlaluusas
rudliidnvaadeadiium wannsalunistudetuesuned (Fidssléilugag 1,000
- 4,000 Hz) fimbeluefidared s Jumbefifoutiu lfluptsvenaiudvesdely
Awindeuuaydesluan ulsznaunsainiian venanddeinsuuaududeieseuy
319 19U B-weighting uaw D-weighting Sumlnlasuseauidsadumhendiuaddecibel B
vi3a dB(B) wie dBB) wazindiuafl (decibel D wie dB(D) Wie dBD) mudsy wsilutlaqli 2
mheililiuds Snszuunilede C-weighting sxvlildsesuduadiumieindiuad (decibel
C wi¥a dB(C) 3e dBC) mireildlumstaseduidugean (Peak) voudosiifidnvamdudes
nsvunn 1wy dessedn @osdelu Wudiu aunsouandlddned 2.1

yuasuyuidfinuansalunsldBudsdlutisaufiuszann 20 - 20,000 1330 129
Audiyvesywdlddudniaud daenuiiusyaia 1,000 - 4000 (B30 Tnsianizlutas
AR 3000 - 4000 B WutiseudTyvenyusTudedfatan dwsudomavesyud
Fadudsiidaifirnuddnniigniiuyudfessuilduiinussi i Hudomanfitanud
aglutnsdszanal 500 - 3,000 B5a FelndiAssiutasniwivesdesiiuyvdanusalddy
Fonaufian
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M15199 2.1 syauAnunswendesnuvaiininideerineg Muywdnuldludiinusediu

FEAUAIIUAY v " - -
- sireg1dysnnuludinuseaniu
160 deslulng @eossuda
150 dourdosdeslusoeusfidadiud
120 dosanuau
110 @omnsaunssenlaunlsa
105 Aeaedeamnatia
95 e N TV AE e
90 Hersesimmedumdsfiauauieiog
80 Augiesdimiagnteenti 1.2 g
75 dessnussnniiduida 70 Alaiumsedalus Aegvineganty 15 was
70 GENGECRTE
Fusgansnouiadu 80 lawnsdadalug Fiegvinsoonly 15 wns
60 Lﬁm’luﬁaqﬁﬁLﬂ%‘aqﬂ%’uanﬂmﬁagjﬁwaaﬂlﬂ 1 Wins
Feevnmsyane fumsdnfidensnatu 1 s
40 desnseRudesluiediGey
20 fafdeuluyuuritlif dosatuas doay
10 sesudsInelunesnsianislatu

$29mAlunslaBudes (Hearing range) fauanmefuludniudazaddd 1wy
uywddmvannsalunislidulugaeniud 20 - 20000 1B5n udlugiauazuinlaeiaded
auanunsalumslidulugiauiiinireninuyed Hemeddeihlfaiouasunauisols
Budsswnadedduvasiigsd iy deuywiTonguniu dumuilunslisudsuavas
Tnsduiianas L{Iummﬁtﬁmﬁqdmn (Ultra-high-frequency, UHF) faudiuseuas 9000 -
20,000 (F$n SremaiviliijunionuTonatsey TnoadeannsaldBudeswaudnlding,

AUy [1]




2.3 szuumsavneliane (Wireless LAN)
weluladlunisinredeansseninuniosneufinimeddand 2 indaetulusiudenis
Ang aﬁamssvmwLﬂsaaﬂaummaiﬂuaﬂﬂiﬁumm T,maT‘dﬂauwamaﬂauauwﬂLsﬂum'i

3/

Sudsteyauny (2]

23.1 jUwuumsideusiavssszuulAietng Wireless LAN

1. n1sideulessruvuuuinietielians Client / Server (Infrastructure
mode) fidnwaizilunisudsdoyalavond Access Point (AP) it fifuazwiu
Weusiesewinszuuiniennsuuilimetuiniesmeuiuneignine (Client) Tnenszans
dyundingdeiunardstoyaiuirillagseu indesmendanosieglusaiives AP
naneduinsetenguiiigaiuiiuil leewndasaariamesaunsodadafiulowmiofase
fiu Server iauanilagtitazAumiaya wansdsguit2.4m)

2. mseuleITEUULYY Peer (o Peer (Ad hoc made) \un1sAnsedeans
foyaszmituniospoufiatnsifuadnsalang | Audaosiniesiuly Tnedlid
Audnatsmun vnipFevsNsdsansteyateiuli niesnauininasusitneldisms
niumaﬂauamm’lmaaﬂlﬂﬂuiaummq Fs Lﬂsaaﬂaummaiqﬂmamaqaq’l,wauwm
fufifindudguinmmsadunsii pndudafeyaitivesmuiendoly foms
ATIIAOUAT Address ﬂﬂwagamaqmumﬂmwagammuu‘lﬂﬂismawamalﬂ IGERNN
Ul 2.4()

(n) (v)

31]17'?' 2.4 Based network
(n) Client / Server (Infrastructure mode) based network
(1) Peer to Peer (Ad hoc mode) based network



2.3.2 Ypfvasseuu Wireless LAN
Wireless LAN lsiflanginidalunisifousiadeoilivzanaildanenigeinw
arunsaveneaievnelaliding aassalunisldau msfnsuasiadoudedaynin

2.3.3 Yo1d8U9952UU Wireless LAN
fionsmsanveudygruuardygyrusuniuge dewsiuldvesdyyiuniu
Al simumendnsruuiaseteuuudiany uaslinnuialigenn

v ey
2.4 'izuugﬁ’ll,am“qﬂ (System Speech Recognition)
& o = a1 v b 2/ 1 4 = [3
sruugiudesn Ae waluladowlandomeliduteyaudiddissuuneufiames
lduszananalaenisidendineufinnaavielinaiiminszidugedian Tnefeg 3 Ussiam
Ae 1. mygiidvaeindygadesanuudilen [Wussuvsindosiidumdue wiedds
Tufends annsaneuldnuiyedliagiesimgy 2. mssiudommanndyaandoamauuud
Aeilies (Wusyuuisudesiyalinadiuuseamwaznsouindy o adidiuiduddiin

a¥lstng 3. msgdudemanndunademauuuieniu iussuudsidosmegniu el
Yo N W & o Y
syuuanunsag e llovinilugnd dny (3]

2.4.1 29AUTENAUTBITULTILHO WA

paAYse nawmsowgwﬁmwm wslitdu 3 tumen 1. Arsseudeygo
Hudhy (Preprocessing) Lﬂwumauwﬂwamywmtﬁmmumeummawmmﬂ wam
Tnun13idndessuniu (Noise) wasdndiudlulodygyaaides (Unvoice) oan
wdeusde s imdudoyaidesiivionis 2 memdnsued dyreados (Feature
Extraction) +Judumsudmiuniimesdusenatdfneneg teqddusasdod
sudhaitelimsuhiusesAdulidnuusiduossls 3. masiudemn (Speech
Recognition) Lﬂu%umauﬁiﬁixuuﬁﬂﬂﬁL%muﬁImaﬂﬁﬂﬁﬁ'mfmmﬁmL‘El”lgjssuu
Tasev1eUTsdnL ign-(Neural Network System) Aftasz utsiinsdnduls wayle
nadwsudrya andesiiiandasiulsignsies o)

2.4.2 Hugrumalulagiinideamn
L'%'mﬁuam"ffaagal,ﬁw‘é’hlﬂé‘fqEhumi;,ﬁanﬁnﬁnﬁﬂg Ao nsdendiididnuld

Uszananalaednulsdygyradeseanidutisdes uduwdanduamisainuives

Fyarondes Ineldilusmunuveadeslugaeiug mnﬁ#uﬁngmwmumwmamﬁa

ansauvseaniu 3 duddny fe

dd 1 wuuaseniwn Wunisimuadidiiug Sanudresdufinnudieiin

azlsUng

duft 2 waunynsusenu Wumsmusfusagiiidsiudgls

v
U =

d1ufl 3 wuvdaeandes Wunstuus g dsstuiinisesndeaiternsls 5]



2.5 UszAnsnmeasssuuidudeayn

2.5.1 AN

szuuiifiddnsidesiinmiuianatnlddesnisyuuida dwsiviniidosan
MsUsEulanaeIlANLAaNaIRINERANILING
252 ﬂmumauauaaﬂalﬁmwwm

3»U”UWZI1.J’E]§JﬂUNWﬂ i.,wum”l,mumﬁmaacﬂmwwaﬂmuu dewfiufy
'3zuwlmuﬂummmmmiﬂﬂmLﬁm%‘lmwwammsuﬂﬂaam
2.5.3 FUluuNIIHe

nsyafleguatesuuuy 1wy dufier Ardeifies Areu daunun wui
sUnvumaunuinefidudauiianaingsgn uazAfelfiivesifudaiiy
Aana1atioegn [6]

2.6 IR Remote control

IR RemoteContiol {uAFTIIeAgaluntsasUaNgUnsainnszeying Tnelduas
dunsuse WudagtugunsaimniesidsasTusimbio unnvisliitmsilumsaiunu
gunsal

2,6.1 Wesdunswem (infra-Red Light)

waaduriseidunauusimanlnifidasiveianaueglutag 0.75-100
Lulastuns uieludnenaned 107 < 10% bz Geulilumsdsan sszoglnaviodu
Tunatuny uasdunusedAmmaduiusidunse syudlausaueiiuld ns
doa1sdausruvduriniseidedvansUsenisda Tdndsaug ldidesivuly
aunsusanlitih Wil waglisdagn usidadure Ay udurisagnsuniu fag
Wadlvh aunginasduazesdldi (7]

2.6.2 1Uslnmea (Protocol)
Tuslanea A nwnatstunisieatsseninemauiamesfeiu n1sitdasu
Feyye wamqpm‘lmuumaa’i*ﬁﬂﬂmaamamvLmvaaIWaTﬂﬂmﬂaamamLsalrm
Commercial Infrared Protocols (CIR) SuusndateyaiTudumidoudy uddrefy
psefiIBnsi Ak s uristesdoya Ssmsdhsiavenaiesuiueiniavia
99 anansouuslawenlud (8
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2.6.2.1 Denon Code

>
address (bil 4 ... bit 0) command (bit 9 ... bit 0) stop bit
(n)
-—| 275us
g ng
L™ ] |
- -
1.05ms 2.175ms
(v)
65ms 7
()

suit 25 TustnneauelumBunsntsniuy Denon Code
() Unveyavey Denon Code
(v) -gUlluu-logic #84.Denon Code
(A) Nsdetiaya Y84 Denon Code

s3a Denon uansdagul 2.5 Uszpatmiedayadiuiu 15 dndeya
5 Jnusniflufieg(address bit) way 10-0nduTaf1da(command bit) #agu
2.5(n) firnafivaamisiienianie-32-kHZ welisUuuuiagy 2.50) nefidnue
ypaunubaded

1:275 ps mark, 1,900 ps space Wa

0: 275 ps mark, 775 ps space

iieannansemuaInMsgnsuMuvestoya fnmsuitymineinsds
foyaaesns Tnunsdstoyaniefiaeafovdsnnnsdedoyaniausniataduly
udduna 65 ms fagu 2.5(n) lusenidsdeyaniefiaestagyagnnaudn
(inverted) fiuvenfuiduiledoyaiianiioutudoyausn dwdaileguas
dedoyalsifiosgnndudn(uninverted) Tt 16 1HuDavga(stop bit



2.6.2.2 NEC code

Bit 0 Bit 7
9ms 4.5ms manufacturer code manufacturer code data code data code
27ms 27ms
(n)
<—0-]0.56ms
g e
| ]
- -
1.125ms 2.25ms
(@)
67.5ms i
108ms 108ms
(R)

suit 2.6 WslnnearasslumBunsisauuy NEC code
(n) Ondeyauey NEC code
(W) $UuUU logic 19 NEC code
(A) nasdsloya ¥ed NEC code

11

Yid NEC wanadagul 2.6 viauiineud 38-kHz uagldnisuegian

fMuvsisiad (PPM). Nt sdd s EnasdsnFusu(start bit) 9 ms A
fe 4.5 ms space Toupiiiavan 32 UMUSENoUMEDnUeNAR(Mmanufacturer
bit) 16 On wazdnds(command bit) 16 9n Dndeyavuin 8 Tmgnddluaes
a1 Tnondefiansiinisnautnvesdaya gy 2.6(n) Toyafiauysaion 67.5 ms
uiardngnadlneldguuuusg 2.6(w) Tnefdnuwasvssununmiel

1: 0.56 ms mark, 1.69 ms space WLag
0: 0.56 ms mark, 0.565 ms space

nsdsteyayndaluilandianGudatoyayausnluud 108 ms uaz
dnvslddnvazuuuiiavie Walinisnaduaalivudiadgs ddvinisddeya

w1y duusznoulumedaisuiy 9 ms mumie 2.25 ms space kag 0.56 ms

mark 935U 2.6(n)
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2.6.2.3 Japanese Code

3.38ms 1.69ms Hersteller-Code Parity System- Produkt- ; Funktions- Daten Check-
Code Code Code Code
(n)
»10.42ms
nge e
. | o~ ] 1
-— -
0.84ms 1.69ms
(V)

4T 1. B46ms . \422ms
(m)

suil 2.7-TUsTnnaaveSTuvBunsiseiiy Japanese Code
(n) Unvayaves Japanese Code
(1) “3Uwuy logic Y8y Japanese Code
(R): N1sdetoy/a wes Japanese Code

5¥d Japanese Waneiaguil 2. 799 uiina1ud 38 KHz Usynausay
8911148 U Mgy 2.7(n) Teeuusmawrsvdnssialuil sWavesgndn (16
M), S9a Parity (4 Om),s@dUaIsEUL(4-D9), sWandnsium (8 Tn), s9anns

Ve (8 On) warsviansiadeudeya (8 On) uwiazdngndlagldgunuudegy

2.7(1) TneildnwusUaaknuIansat
1: 0.42 ms mark, 1.27 ms space g

0: 0.42 ms mark, 0.42 ms space
Weaanans¥nuINNITPNTUNILTRItaya In1sundymilaeyiings

delipyaaainss lnsnsdedeyanisigauinndaninnsdaloyanseusn luudn
Juna 42.2 ms fagy 2.7(n)

]
il
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2.6.2.4 Samsung Code

- —————

4.5ms_4.5ms
start bit manufacturer code (bit 0 ... bit 11) command (bit 0 ... bit7) stop bit

(n)

<——| 0.56ms

"o 1
i) ] il |
——————
1125ms 2.25ms
()
60ms

(A)

3U#1 2.8 TuslanaauesEluvdunsnisnuuy Samsting Code
() Undeyauny Samsung Code
(W) ULV logic/ 983 Samsung Code
(A) - nsdsteya 184 Samsung Code

$%d Samsung wanafeguil 2.8 UstnousmedaGudulstart bitudama
medngnin(manufacturerbit) 12 TntazDarids(command bit) 8 O s
deloyantratonaniniaaua fagu-28(n) udaydagnaslagldguuvudgy
2.8(v) Tnildnwairvasununa il

1: 0.56 ms mark, 1.69 ms space Wae

0: 0.56 ms mark, 0.56 ms space

msdsdnteyazass Tnonsdstoyansfiaesfandsannisidudeds
teyanfausnluwdudunm 60 ms fagu 2.8m)
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2.6.2,5 Daewoo Code

- —————
8ms 4dms 4ams

start bit address (bit 0 ... bit 7) command stop bit

(n)

<+—| 0.55ms

W

g‘dﬁ 2.9 luslarvarasslundunsaiuy Daewoo Code
(n) Unvayawed Daewoo Code
() FUWUU logic Wee Daewoo Code
(A n79esUpYa W8I Daewoo Code

%@ Daewoo uanafagudl 2.9 dseneusenuduudiniudae
Umiteg 7 Dnuazdadids 7 9a fegu 2.9(0) taesngndalesldsunuudsgy
2.9(n) Tnefidnuaruasumuaaife

1: 0.55 ms mark, 1.45 ms space Way

0: 0.55 ms mark, 0.45 ms space

PuATldAe 38 kHz waedl 4 ms space ilausndndayaiier
(address bit) 8anandamds(command bit) kazdinsdsdndioya 2 s Tne
msdsdayansftanafnvdiannisidudidsdoyanfiusnluudauiunm 60 ms

pagu 2.9(R)
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2.7 snwAdpiieadas
1ud A.A1. 2013 Parameshachari B D, Sawan Kumar Gopy, Gooneshwaree Hurry oy
Tulsirai T. Gopaul 11m1sAnwrszuudmlud@fifldarursalémdndeslunisaivgu
wodldlninay i Waau wiesiaiudeu Wudu Tinguszasiiietieyiliiinesiau
gmnauisiulngianizedisbaduiuggeeguazauiinis Tnofldeulidesedlng
wsasdldlni e dnndeln szuudld Digital Signal Processor lun1suszaanaddudes
wazpuauadesldlniniideins ndostudidygin XBee Wiloanmudndulunisidu
anglviszwinadessemanatunadodldlui ssuufifaunduannsalémunuaaddlni
AC uaz DC rudme Taalilusieaieas DSP TMS32005535 mdsmlunisiddes 19 XBee
wisnumlumsdeansuuuliane Tugasivdsdyain Inlulasroulnsaaesuaziiadlunis
muaumsiay Inessuuiinassamuasnisiditesdngunsalima Tilaerusdados
wagyiliTinvesgeenguientfinisieiunazazmnaut gty
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A5N15AEUNUIRY

Tassnufiasidnisdudunuidouseondu 4 daw Tnedand 1 Sumseenuuy
ssuumsdImsieidesti Amazon Echo Dot i 2 mssanuuugunsaiuazmsifeuse
qunsal dawit 3 umsmeasugunsalfiedsty wazdruil 4 Dumveaeunsdsdeyan
navdunssalUdumuaNM T nuveuAiasUsuaINA

3.1 N1599NLUUSTUUNSEINIAI1deesiiy Amazon Echo Dot

’Lua"auﬁrwﬁnﬁaLLmﬁm’LumaaaﬂLmumimwuqﬂﬂsm“lw%ﬁqmﬁwwummu Amazon
Echo Dot flesfusznay 3-daufe 1. 1dya 2. Amazon Echo-Dot uay 3. gunsaifiasady
Tnail NodeMcU 1Juginduddsdearn. Amazon Echo Dot (ilasinaseinis Amazon Echo
Dot futiuves Amézon wavinai NodeMCU Wifupoufaimevedist Ingldindatns Wi
{figdfuiy Amazon Echo Dot Aantiudtenulfamidariin NodeMcU iilelsi Amazon Echo
Dot §uiiisgunseilviindiesiosy Winthtleudidsidestiit Amazon Echo Dot ilemuns
gunsallvila Tegluafslunsesnuuuiansuanssgy 3.1 (9]

2. Amazon Echo Dot

S .
A Y o5 TN W RS G R S SN R M R M SN SIS M RN S S SN R S S R R S S M S Gy,

-
-——

s WiFi Cloud Wik (7
s _Hp Amazon Echo DOt |t o oin (57, (Wl LADTOD

[ ——

-y,

¥ RN
\ ' \--_—-----_“—_”----__- ----- — e — -—_-,
WiFi

R b o W AN e s o sl ~, JuUsB

|I Wire :

I a/Un wazArunuguasalliii NodeMCU |« -

I I

' !

3. gunsaliiadnevy

JU# 3.1 sruumsdanmismeideaniy Amazon Echo Dot
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3.1.1 (s

Tuswlasanuiiavivinsguiiegiadossnay 10 auduee 5 au uds
5 Au luusazsde Wumhdamwidinguuazniwilng Sesdeiidvinsmadeutuue
Vdugl 20 Adaged]

'
o

ANFINIHDINGY
Alexa turn on plug one Alexa turn off plug one
Alexa turn on plug two Alexa turn off plug two
Alexa turn on plug three Alexa turn off plug three
Alexa turn on plug four Alexa turn off plug four
Alexa turn on all device Alexa turn off all device
mdsnmwlne
Alexa turn on U%ﬂﬁ‘ﬁﬂ Alexa tum off U%ﬂwﬁa
Alexa'turn on ‘U%ﬂﬁad Alexa turn off ﬂg’naaa
Aléxa turn of Vanana Atexa turn off Janeny
Alexa turn-en Uand Alexarturn off Uana
Alexa turn on ﬁu'wm Alexa turn off 713vise

Tneidesvesmaaaitugnouindes wireufiiluveaauidsvedneaay # o
gnufuiialimisauiunsmnasy Tnedaidalusunss Adobe Audition witeviins
Noise Reduction a1niusi1nas Normalizesdos 1l pv a4 naaeufussuy
munAugunsailwisededmalag Amazon Echo Dot

3.1.2 Amazon Echo Dot

AmazonEcho Dot ugunselfiopnuuutinliiledoslansauuarldauls
aaALIa1 gunsal Amazon Echo Dot 91elausenouldifu Cloud Alexa Lileve
foya mas uazdug. 1w Amazon leglddssuazumionsumalulad Farfield
voice recognition wilaglnafdsanusoldaule LLﬁmf;ﬁgUﬁ 3.2

7-Microghone
Array

35mm
Audio Oulput

Micro-USB
Power

Volume  Microphone Volumo  Light  Action
up OffBution DCown  Ring  Button

Eche Dot (2nd Gen)

sUfl 3.2 Amazon Echo Dot
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3.1.21 a3udu15aY99 Amazon Echo Dot

1. Jugunsaliinaunuy Voice Controlled 1 Alexa Tiduinas
muRugUnsalanivlen mdaya 8171 wanan s

2. Teoriudlnavdoyilevun 3.5 1. wWuUdTY Stereo

3. muAugUnsalansvley 16 WeMo, Philips Hue LHudu

4. syuuladu Far-field microphone l4laudiidessuniu

5. WiFi WUU Dual-band 802.11 a/b/g/n (2.4 waz 5 GHz)

3.1.2.2 N5v197U989 Amazon Echo Dot

ns1#91u Amazon Echo Dot lneluudranunsaldauldvainwane
uinmaLTAus uesiiElifissnisUsnnal nennsalone a3ut7 wagAum
foyanin Wikipedia sauflspuantidug ogadlvudsves vieRnauvedain
Amazon msi3andads Tldirn "Alexa” L{luﬁ’lﬂisﬁu‘tﬁaﬂaﬁ(wake word) 19
v Fasianmsaiudouls (1 Amezon i Echo Thiden) fasulasfinud
Muihanlue sy Alexa fia Amazon-Echo Dot viawsiud

i sruudauiedes (Voice Recognition) MURIBALLN 19
aqnqwﬁLumlmaﬂmmmﬁmsaa Fuunadn mmusmnu Application uaw
’e]‘Uﬂiiu Srarthome A149 annsnsefun L donsie Audic out Tewuy AUX
e Bluetooth

Fordy sruudsensndes (Voice Recagnition) SOUSULHENNW

S9N BRIV US/UK hazlepstiuiiitu syut Far-Field Communication 8414
Pulufdesdee ladnesd [10]

3.1.2.3 5¥UU¥a9 Amazon Echo Dot
sruUAIUAN Amazon. Echo Dot ilumsieunanisdeasuazuinig
Tuszu Cloud wes Alexa Ingdnvindundndugliatugnaiaulaluszuu loT

3.1.2.4 UNUNINFY199U289 Amazon Echo Dot

uAIN5Y91u88 Amazon Echo Dot Wwansdaguil 3.3 neudusesd
gUnsalflduseuy Alexa ois3enld Alexa freides szuvvhnisuvas
Fyradeslududuynfinea wavdwiu Wik T8 Cloud 91054 Cloud
vnssuiisudestugiudoya Amazon uagvhnisdaddscommand) sy
WiFi ndiusnds Client Tivhausialy nssu-detioyaves Alexa 14y APIs
Faun Sdudedd intemet naeninan uenaniidansaldam Alexa iy
s @eusetugunsal 10T Waiiuiinuelunisldusnseneg 1d8nfe [11]
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N — Alexa < Other Clouds
h
I
’ Smart Smart
Lighting Kits | |Smoke Alarm
L Compatible loT Devices

U,BEJQ

Pizza
Debvery Ridesharing
cho Echo Dot Smart Devices  Laptop
Alexa-enabled devices Companion Clients Third-party Applications

Uﬁ 3.3 WNTAINIINT91UT89 Amazon-Echo Dot

3.1.3 qUnsafilléluniseanuuy
Tunassenuuudiumunsgunsallwimeluthudy yssnauiwgunsaindn
3 9819 Lo NodeMCU, Solid State Relay- wazifin3y
3.1.3.1 NodeMCU
NodeMCU Ag unapnasunisidaglunisadislusian Intemet of
Things (loT) fuseraUluie Development Kit (fuasa) Lay-Firmware
(Software-uuvein) @mninloulisnnsunleoniwaC wazfidnuzadiaiy
Arduino wisftarunsaidpulusinsaaIvaugUnsal nput/output Tilasmnss
villulddetu uanadiesuft 3.4 wmfeufuluga Wik (E5P8266) Faifiu
wladdlunslidouseruduinesiin

RARRARAR

n
-
e
.0
=0
e
e

FOHOPOH O

5U#l 3.4 Pin definition %83 NodeMCU
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Tvunnsvheuwes ESPB266 fianunsnviauld 3 Tnua e

1. Tvun AP — Hulnueiifesselitigunsaiinifousedsanansnudsdioya
2. Tnun STA - Dulvaedidmunly ESPs266 iWewseiugunsaidu

3. Tvum APRSTA — ihiluuafianansavinauléta 2 egnaneglunaniieaiu

TWslameaiildsuuazdstoyavas NodeMcu TeTuslnmoaiiugmiliud 2 i

1. UDP Wuluslaneadilidmiumsiuuardedeyauuy Realtime flaifasns
anugnissestoyaunniin uansdsgud 3.5(n)

2. TcP \Wuluslnneadldlunisienuiinivled Aededsdeyaluuds Fesse
nsBudunisldfudeyasiniaiesvaronis uddasudedeyanely
uanafegU 3.5(1)

Regnest

CLIENT SERVER
Response

(n)

Open Counnection

W

Handshake

Response

h

(v)

5U#t 3.5 Luiisamsaedoyauas UDP uay TCP
(n) msdstipyauuy UDP
() Nsdvayaluy TCP

%1 NodeMcU tuldnundatreluslnnea TP dsannsaldauld 2
Truanaaii laun Server way Client LLamﬁ'\?gUﬁ 3.6 fiw Server WWuns
Al ESP8266 vhwhilluaiesuivne Tnsmsidawesaiesedunis
Weuraaniatesgning Client iunsimsly ESPs266 vhmihilduiniesan
e Inedeuseluduniowmtdiodelofiuennsauasweindirmunlsiieveld
U‘%miﬁuq [12]
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\—\\ Access point f/_

Server/Client

Server/Client

U 3.6 TCP Server/Client

v shaks NodeMCU @39duudy dunauselufeduneuresnis
Jeulfnnsnivnugunsaiivindefoayn tansissuil 3.7 Tasnsideuldn
puauiyluddenawlveliausndoulfiagnss sududesuvandunimn
polawne lumsdeulAa tnednsedasdusied

Uan nils ey DlUE NHUENG
Jan dos sy~ DU SONE
Uan @ ey PLUG SAM
Uain 4 sl DG S
ﬁgwm — thangmod

File Edit Sketch Tosls Help
» a " v

AlexaProject_thal

void setup()
a5 {
g =31m (115200) ;

// lmitialise wifi ccannection
wifiConnected = connectWifi():
r1al. nt ("WiFi Connected”):

52 if (wifiConnected)
3 f
upnpBroadcastResponder.beginUdpMulticast ()

// Define rr switches here. Max 14

// Format: Alexa invocation name, leocal port no, on callback, off callback

PlugCne = new Switch("plug nhueng”, B0, PlugOneln, PlugCneOff); //change name o select device
PlugTwo = new Switch(*plug seng”™, 81, PlugTwoOn, PlugTwoOff);: //change name to aslect device

PlugThree = ncw Switch("plug sam”™, &2, PlugThreeCn, PlugIlhreeCff):; //change name to select device
&1 PlugFour = new Switch("plug 3i”, B3, PlugFourDn, PlugFourOff): //change name to select device
&2 AllDevice = new Switch("thangmed™, 84, AllDeviceOn, AllDeviceOff): //change name to aelect device

a4 Serial.println("Adding switches upnp broadcast responder™):
s upnpBroadcastResponder.addDevice (*PlugOne) ;

€6 upnpBroadcastResponder.addDevice (*PlugTwo)

&7 upnpBroadcastResponder.addDevice (*FPlugThree) ;
upnpBroadcastResponder.addDevice ( “PlugFour) ;
upnpBroadcastResponder.addDevice (*AllDevice) :

~a R R -

SUT 3.7 MnLanalanfdegie
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3.1.3.2 lo@ndavisiad (Solid State Relay )

chl BCeL)

5
&
i
i
o
(L}
|

E‘Uﬁ 3,8 Solid State Relay

Solid State Relay %38 SSR 1 Juaintdi@ansedndildansiaiiindu
aINg WU NIIUTAMOT MOSFETS SCRs #anlasion F9asives SSR Ae lufldiu
laygegunTniindouln (Moving part) wamsdisuii 3.8

Phototransistor
[ -
\
Trigger
control o b S
O_—.
&Acl

sUT 3.9 Internal circuit

v

myvnaTures sSR flelalonddetiataenuiasgnludansilinhnse
ud W LED snaannsenunulwlansudames(Opto isolator) vlvlinns
i Aenssuanimapitioulitulashon semaiiendmIauenaindunm
Tno LED uazlnlomsiudemes sdudeariUnsdifiudimdnlwiiuendunyain
AaUUNAEINGHIE EMR (Elctromechanical Relay) wanadisguil 3.9 nsld ssr
munslvannszuaaduTanwuriGonin Fl5aimda (zero switching) M3AIUAL
wuudlseindedidunisudladndiad Davdetnsladussiulwaduil dumsia
fud madlseindsliifieannseuaduiutnrush current) videnszudlwiinnssein
mauﬁmﬂmqﬂmzﬁ LLasﬂﬁumﬂaaﬂmm?ﬁwq (radio frequency interference)
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“
a I
Control Signal —I—-I- ------------ ! ______ 1
b .

L]
. '
' [}
0 ]

i
1
R . L}
1
Load voltage 9 . o - _f:\.—j IV\. L]
L}

gﬂﬁ 3.10 gﬂﬂﬁuﬁmmmeLaxLmﬁulﬂﬁwmem'sﬁmwm
W7 Solid State Relay WUy Zero switching

N13VervensasesuelAan ﬂiﬂﬂgﬂﬂﬁﬁﬁ'ﬂg@ﬂ%ﬁsLLﬁﬂﬁulwﬁTﬁ
e udneRaguT 3.10 FanszualiiazisedulniniianasenTuanazlsl
Unpiliifidnymaainaugantiu Hish udgavtadluaudgeiiuseiu AC power
Dugud Felvinseudlitilualuisasinen (Zerol Crossing On) waziilodayny o
auAuitaud Lty Low avslidanszualwilursestuaniuiusgnuiadly
ufsg T usasy AC power 1T uEuE Sednnstualwilrlnalulsasivan
(Zero/Crossing Off) {13]

3.2 mseanuuugUnsailaznsLausegUnsnl
nseanuuUgYnsl wisaenilu 2 dumsiufe Laneuaugunsalnia wae
2. dumupuues[14]
3.2.1 nsgenuuvdauAuANgUnTalluia
vhnssensssmuAxeUnsailih wanssiigun 311

2

Main
L/
L
"
Lo
'Y
3
NodeMC 20 10 £V modile =i
¥—roi 3v3 vin v i
v GND GND T O
Wi Tx RST f—¢ L
1 ¥—— Rx EN f—% GH!
THT ——tnLps avakT—X ~ S A
wzK] D7 GhD X > =
- 0¢ CLK [—%
DS SD0 ——p
O L ed
Y 33 SD1 f——¥
¥— pa $p2 —
¥— D3 s03 ol
Se——p7 RSV [—*
¥— D1 RSV |—x
*—{ DO A0 *
L
Pz
e =
T
Z|
b H

(\:rj Lampd

UM 3.11 29asuRugUnseilwi
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ndsnsesesmungUnsallwitadaudaty shnmsmmadeunsinuresasud
Tuiinua
3.2.2 M3EBNUUUAILATUALLATEIUTUBINTA
hsHennasmuAASasUUeINIA LansegU 3.12

u1

NodeMCU

18650 3600mA 3,7V (2)
SUTT 3,12 193ATUANIATUSUDINIA

323 matauds NodeMCU fiu Amazon Echo Dot
Tunisléanugunaaiiiadeiid s Husesilianda NodeMcU fu Amazon
Echo Dot Wighedu Buisnidigszuumasivlefives Amazon udadiagud 3.13(n)
LLazﬁuW@ﬂﬂiﬁﬂﬂﬂlﬂﬁﬂﬁ%%ﬁ Amazon i Smart Home > Devices > Discover
N0 20 Tundt nieariann IR Sousay Wansagud 3.13()

ST N ST NN @ RS £ e o

« C @ Sead a3 Salo . CofT

# s\ (- S amgrpeiel P Msiaiove $ 08 imearvi e Ao 56 - oo

F ohom | orhe A | W G Googe B WesTueal D Fachetth B Fatad [ Admartonars

s

Lists

Remnders & Alanms.

sons

(n)
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Devices

(v)

;a:‘tl“f"i 3,13 Ms@euma Amazon Echo Dot
(n) wEiIu Amazon
(4) Amazon Wedregunsalifuiiiyuset

3.3 msvadeugUnsaifiasay

viininasntuukagiinis deydequnsaliaasuiesud himmaaeunisviniau
vosgunsaifias1stu Tnglunisvnaeusndudedite wmaeuivmraulunisnadou 3ald
oonuuuamageUfluewmnaaule fuunaning 1 1uns 81915 WA ge 1 kums udanads
SU# 3.14(n), mifesnuluauindudssfagaduidouiiodeeunnnseny aznislutios
NAaeUUTENBUAY Amazon Echo Dot 1. Ma-dilndugns 1 M uagdlnatlowdeasuniy
2 meﬁ\‘i‘gﬂ'ﬁ 340(w) wavidessuniuldldingos Leistunesfrequénzgenerator 1udn
Uaesideasuniusenu Tngidenldnanufl 50500, 1000 uax 2000 Hz [Wudessuniu

(n)
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| 0.25/0.50/0.75/1m y
I

1.5m

()

JU# 3.14 | ipawnaey
(M) VNPYEIVBINAFDY
(v) Puwvideuaean Inuwag Amazon E¢ho Dot

o "R | ] P - ) O
lnemsveaeutiul 4 drusrenufe 1. n1sundeugUnssfiaivuiisidsin wdaingy
ansel ldfidessumiuiagnsaiidgesuniu 2. nsvaaeusUnsaivas s usqe duen e lne

7

Ce

=i

1 = e v\ wall a -l Y
ansallaifidessunaunazniaihidessuniu 3. n1snedeugunsnifias Wi uiisuiu
Unsaiiifivnglusiasnana (Sonoff-4CH) siaeidesnwisinge wasam ne vianselldflides
SUNIUUAENIRIAIsUNIY uay 4. MIvsdeumsdetegaINkaBunsusalddiuniuny
MM9UTRAT aUTURIMA

‘Ell v g 17 af I’j I=| =1
3.3.1 nIedeugUnIalnasNauadedewnIwdngs Nnsdilsifiigssuniuuas

e I

NINAEYI5UNIY
Tosludiuilvianisnaaeunisdanissae Jesarwdenny ifenaaouniny
iilalunwidsngmiesseuu Amazon Echo Dot Tunisdtusagassasldmdadiendu
hnsvadeuiua 10 AuluurarAds vamuns ntauay 30 A5 Tnensdndoives
HYinIsvnaay VmaiarugIndludeinadouistegiandnsiu (0.25,0.50,0.75
war 1 wn3) luannwindevgauliidunsaviesdnT luddynnsuniu uaznsdes
Unifinstleudessumuiiantu 50, 500, 1000 wag 2000 Hz fisvey 0.50 WAS
33.2 MIvasougUnsnifiad1studedsantulve vensdlaifidessuntuuasnsd
e esunau
Tneludilvinismegeumsdsnisiadesnwilne evadeuaudilaly
A9 lNe895EUY Amazon Echo Dot lunisdsudazaasldmdadeau vins
yaaouiuay 10 Auluusdads Hanunsiuuauae 30 a JCELRPCLIGEN LR
msvaaey Mntudasud indlurosmaaeufissozuansiaiy (0.25,0.50,0.75 wag
1 wms) lanmindeugnuvadunsdiviestnilaifidsssuniu wavnsdveslnifinng
Jeudsssuniudiana 50, 500, 1000 wag 2000 Hz fisvey 0.50 wns
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3.3.3 msveseugunsaifiai1stuisuifisuiugunsaliifivnelusiosnann (Sonoff
4CH) dredesntendenge uaznwilve Hansailaifidessuntunasnsdiiidessuniu
Tngludauilgunsaifivninidisufisufugunsaifiadrsiutiuiie sonoff acH
1ng Sonoff acH 1Uuaindlalwliate 4 chanel Tneldlugalal EsP828s 1fus
Feureduealaly ansadoudauazauauaunsailriianglutuld 4 infes
sheffu wanfagui 3.15 [15)

Ui 3,15 Sonoff 4CH

Feanursndaudavzelaaunsailuineniulalagldiunauiontuaurunen
EweLink Uy 10S %58 Android kazdaiusnly Amazon Echo Dot dullavielals
onmy lanesaguit 316

,.f
o e
Speaker Amazon Echo Dot T
Senoffs*Cloud B 5pa266
o =
Sonoff 4CH

E"Uﬁ 3.16 WHUHIN159197UBe Sonoff 4CH
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i

yn1snsvaasugunsaifiaietuiuieuifisuiu Sonoff 4cH Faenisileu
Ardadesiiu Amazon Echo Dot ¥nsvadeufuau 2 Ay Wuwe 1 Ay e 1 e
fdsnwilnewasdanguluniazidsiomasiuouauag 10 a dnduevegvinms
nodou ntudanuginddukoinaaoufiszuzunnanaiu (0.25,0.50,0.75 uay
1 wns) luanmsdengnuuadunslvesUniliifidygnsumu uasnsdifedad
finslouidessunaufinanu 50, 500, 1000 uaz 2000 Hz fiszey 0.50 wms Tudin
dygruainesadaladalad lneviin1sinan +Width way -Width 14 CH1 veq
poadalaalay dunadyy mfiun CH ves Solid State Relay warld CH2 vas
ooadalaalay dunadyg i Vo, v89995utensedy faguit 317 fmnaeuiges

LDR Liuinnmaenlndasiadivgunsalfiiuiauiiiey

5V

R1 g 1000 ohm

LER

Vout

.,”__,

JUN 347 3TUULS AL

3.3.4 mnadounisdsdaganInuasdunsIaludIuauaLn1T19IuYes
\FpeUTuBINA
lunrsneasuiiiiunyseaniuunaydsdoyasiuiasdunsusaldaiiuly
wsea§venarlaeleiidudesdeiud Infrared Transmitter Savtaniifuniloudu
SlumauANMsTI LY LAsesTSRINA Fagui 3.18 upeAnw Protocol wasilamd
Aed I UHINLASBUNFLSA ‘[ﬂaﬁwmimaa‘umuqumiﬁwwaamf‘éaaﬂ%'ummﬂ
Tns Amazon Echo Dot sinugnsaffiadistu d1uau-s au10nss Taofddassd

turn on air, turnon air temp twenty three,
turn off air, turn on air temp twenty four,
turn on air eco mode, turn on air temp twenty five

: &€ Jnnn
. ====F i

)& —

dedd

Uﬁ 3.18 LLN‘LJBNH’]‘?ﬁQ"UE]ﬂJﬁlUENLﬂ‘i’éN“LJi'U?]’lﬂ’]ﬂ



o
unn 4
o o o
NaN13IBUaTNITDAUTIBNE

nmsandunuide Inewvesmsdnfuaueenilu 4 dau Tasdiudt 1.10uns
8ONUUUTEUUNIAINTMIELdEIN1 Amazon Echo Dot @l 2 nMseeniuugunsaiasnis
= ' L P & fal v & ! a < 1
\WWaNmaguUNINl @un 3 L UUNMIVAAOUUNTITATINUY wardiud 4 lJunmsnadaunisds
doyannuadunsuialudiumuaunmsyhaursanisstiuanne leuagsi

4.1 ANAMIIDNLUUIEUUNISAINTSA28LEBSEINY Amazon Echo Dot

4.1.1 \@e9

nNsiufegudemadauldazmdsted 3.1.1 udsarndudoad
TUsunsu Adobe Audition 1fiav1n15 Noise Reduction 1nturiins Normalize (@oq
wdrthui R gamvesrandsdundas AE Husod

Mdsmndangy U4l - a5

(v)

gﬂﬁl 4.1 fds Plug one
(n) Turn on plug one
() Turn off plug one
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(V)

gﬂﬁ 4.2 fMd7 Plug two
(n) Turn on plug two
(9) Turn off plug two

(@)

E‘U‘ﬁ 4.3 f1ds Plug three
(n) Turn on plug three
(@) Turn off plug three
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()

gﬂﬁ 4.4 A& PlUg four
(n)-Turn on plug four
(@) Turn off plug four

Alexa

()

5U7 4.5 f1&a All devices

u

(n) Turn on All devices
(9) Turn off AWl devices



Adenwilng sUf 4.6 - 4.10

(2)

31]17% 4.6 Al Plug nhueng
(n) Turnion Plug nhueng
(@), Turn off Plug nhueng

Turn off Plug song

T

|l’ |
4 4

4
|

|

E‘U‘ﬁ 4.7 f1d Plug song
() Turn on Plug song
(¥) Turn off Plug song



33

(n)

(V)
31117'; 4.8 A Plug sam
(n)-Turn on Plug sam

() Turn off Plug sam

Turn‘en. Plugsi

(n)

Turn off Plue si

(v)

g‘l.l‘ﬁ 4.9 Fds Plug si
(n) Turn on Plug si
(v) Turn off Plug si



34

(n)

gﬂ‘ﬁ 4.10 F1& Thangmod
(n) Turn on Thangmod
(9) Turn off Thangmod

4.2 mamssanuuvaUNIRilasmMadavssgUnsal

121 PISVAABUMSYIIIUYER Solid State Relay lpunasanslndes 5 Taad 1y
Solid Stata Retay “u&aa18ln 5 Taadidn CH Agque9 Relay sw3otiadounisdinisves
NodeMCU\ U&igrans¥iaemy uamasayui 4.11

LAY DO B

CICROISENSEIOIOE R

JUil 4.11 mavaaeuNSYIMYes Solid State Relay
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422 msi¥ausia Amazon Echo Dot AU NodeMCU 1h#aniu faguit 4.12 wuinidle
151911075 EnlnanlAnd1u NodeMCU U2 Serial Monitor fegufl 4.12(n) Wd2%1A1S
Discover device &1 Amazon Echo Dot wafilsifulusiegud 4.12(v)

(n) (v)

gﬂﬁ 4.12 msiTeunasendie Amazon Echo Dot U NodeMCU
(n) Y1919 Serial Monitor 989 NodeMCU
() Mweanyads Amazon Echo Dot

423 MSARABUNTSYINIUTENIIN Amazon Echo Dot it gunsaifias 1atunuinde
innsdeumdanng Amazon Echo Dot @1insadanis Solid State Relay- 1iaunuids
Tol uamasiagun 4.13

JUT 4.13 mMsviausendng Amazon Echo Dot fiu gunseifiadnedu



4.3 wansnagaugUnsaiiiadedu
4.3.1 wansvaFBUNMTEINdaesldssnendengy

vhmsnageutfuay 10 Auluusiazdnd uasiuuauas 30 ads Tnens
dndsvesirhmsnadeunniudadnadnduomaaey wui

4.3.1.1 nsgilifideasunu

'
L

743 Tumn on plug one Tunsdilaifidessuniu

o/ 3 o 1 b74 ¢ = d s
nsLEnIANLEURUSsSrdnsasasiUo S S udRlaTuI eI
YB9IA1E9 Turn on plug one

100 —

5\@; — -
7= M 0.25 wums
= (5
o M 0.50 wag
& 50 B N 0.75 wns
'g .

33

c 1P N 1.00 wms
NE

O % = %

SHENMN

JUN 4.14 wamsneagunsainsniea1ds Tum on plug one-tunsdlltifidgssuniu

Ada Turn off plug one Tunsalluiiidessunay

nsluanIA L FIRUSSEWd 1S oAt S uATldRuT BE NN
Y83A189 Turn off plug one

- 100 T
fé 75 M 0.25 wms
=
L
E 50 M 0.50 WA
= W 0.75 NS
E o5
32 ™ 1.00 wAs
0

IVYINY

JUT 4.15 namsvaseunsdan1smemds Tum off plug one Tunsdlufidessuniu
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Ada Turn on plug two lunsailaifidessuniu

nHuERIRUFURUSsEudnsYorasU s udTldiusTeEIng
289A184 Turn on plug two

100
AE
“!Tg 75 M 0.25 s
gy
o2 050 g
& 50
= H 0.75 1S
D @5
au@e 1.00 LW
0

ITYENNN

JUM 4.16 wansvnaaumsdan1sagads Tum on plug two lunsdllufidsssuniu

A& Tum offplug two tunsdlldf @assunau

AMLENA29L SNNLEsEd S psas o S udTlatussaE M
Y84A18Y Turn off plug two

100 s el A 4+ &, V¥ Be
= W 0.25 uns
= (5

=
= B 0.50 wns
"8 50
% M 0.75 wms
@ 25
2 1.00 Wwes
are

0

IOHSNIY

~ o v o @ a1
JUN 4.17 mansyadaun1sdanmsmieads Tum off plug two Tunsdilufidessuniu

¥



#ds Tum on plug three Tunsallsifidossuniu

nIERIANSUN LSS YoasU eSS uATla iU I EENNe
999A184 Turn on plug three

100
e
'!é " M 0.25 Wng
3 M 050 WAy
S 50
= 0.75 RS
kL]
8 25 1.00 WS
aye
O R,

TEHENT

JUN 4.18 Han15veaaunITAINISMIBANES Turn on plug three Tunsilldiflideasuniu

Fds Turn offplug thrée Tunsalliiidussunay

nsliEneAIL duRudsEndn efaeasUof S uATla N usSEE NI
Y94A189 Turn off plug three

100 -

A&

‘g 4 P - W0.25 n5

v
£ £}

2 5 0.50 Mg
5 0.75 wms
& 25 s

i 1.00 Wns

0

TOHUSNN

A'-'i y L 4 o as el
JUH 4.19 HaN1SVAERUNTAINTAIEAIES Tum off plug three Tunsdiludidussuniu
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o

A& Turn on plug four Tunseallafidessuniu

100

4

sadigunnla
w -~
=y (6]

&

Ea
[e]
e

[

nsILEnIANLEINUS s sYesaza RS udTil AT usEaE e
989A1849 Turn on plug four

W 0.25 uns
M 0.50 wns
M 0.75 wes

1.00 wns

FOBENIN

U 4.20 wamsveasuNsiiNsme A Tum on plug four Tunsdilufidessuniu

s Tum offplug Four Tunsdilufiidessuniu

100

&

(3

¢ &
siJasiguanle
n 3 &

Sava

(@]

nTItEnIANLELINUS s Eesa s e udTldnuses T

wD9AIRS Turn off plug four

ou /M0.25 wns
M 0.50 WS
[T 0.75 wag

1.00 wumg

FSHYSNN

JUT 4.21 mamsvaaeunIAINIIMIEAEs Tumn off plug four Tunsdllufiessumu
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Ads Turn on all devices TunsalluTid@sesuniu

AN

nTEnIAUENNLE eI e¥asazUafidudilanuss e
Y9A1E9 Turn on all device

100

-;_gb

=

vg 75 M 0.25 wns
v

& 50 M 0.50 WA
=

2 3

g 25 0.75 wng
@

i 0 1.00 s

WHINN

= o vl /o & 1 oM i
JUT 4.22 pransvadeunsdIN1sAeIds Turn on all devices lunsdllufidsssumu

'
as

43 Turn off all devices Tunsailuiiduesunau

ANERIANLEIN LGS YAz s Ul ATUS S e N
YIAEY Turn off all device

100
Llcy
%: N / ou /M0.25 e
P
E 50 N\ M 0.50 wes
5 M 0.75 wng
& 25
s 1.00 wng
0

TOHUSNN

JUT 4.23 nan1snadounsEINTITAILANE Tum off all devices Tunsdilufidessunu
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ayusumdinwdingy lunsdllifidessuniu

100

75

sl dudiila

50

25

¥
088

nINLERIANLEUNUSSEn e SesasUadidusile
AUSZHSNI9ANN

W 0.25 ums
M 0.50 wng
M 0.75 wwg

1.00 @3

IEHIVING

JUN 4.24 ayysiumdanwdnge lunsdlbilidussuniu
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NFUA4.18 = 4.24 wuia Tuyprvdsnrwidangeiidsednsnamnisinulddvanfe
¥ 0.25 LWAT T89A9KIA9 0.50,0.75 Uaw. 1 \ns nmaeiy

4.3.1.2 nsMUEUsUNIY 5502 0.50 LIRS

'
Qs

Ads Turn on plug one Tunsmflidessuniuy

100
s
= (5
e
8 50

sadidudil

25

v
ERLG]

o | or ' ar o
nTLEAIAMUAIN LS st asavasFudilanuanu
HtYRULHBITUNIUYRIATES Turn on’plugone

M 50 Hz
M 500 Hz
1000 Hz
#2000 Hz

= W
AU IULEEITUNIU

= P o o @ Aa
JUN 4.25 namsvadaunisdain1smemds Turn on plug one lunsd@iflifessunay



A8 Tumn off plug one Tunsdifi@easuniu

nsMLERIANFUR LSS YovasUa S udaRlatuAL S
HryeyuidessuniuuasAnds Turn off plug one

100
P — l— o
fg’ 75 M 50 Hz
L4
2 &
2 5 500 Hz
= M 1000 Hz
& o5
e 2000 Hz
O P 3

o
ANDA IS UNIY

i Y o o s a
JU# 4.26 HaNSYAFRUNISEINTMIEAIAS Turh off plug one Tunsfifiidessuniu

i
Y]

A Tum on plugitwo lunsalildassuniu

o o ) a =1
nTIARIASUNLE I I DA s e S FURA T AR UAM A
AUILEBITUNIUYBIANES Turn on plug two

100 OO0 . e 10 = f8Y o LOVES oL
Lle
‘g A .oy MS0Hz
L 1]
- M
E EONN QP 500 Hz
= M 1000 Hz
€ 25 ’
s 2000 Hz

0

o
AN DY ULHEITUN

JUT 4.27 nan1svaaeun1sdIn1sAeIds Turn on plug two lunsaifidessuniu



Fda Turn off plug two lunsdifiduasuniu

o o L] s ‘J
nsMLENIANFUNLSsTInsYoanUsndudilatiuayd
Aeyeu e UNIUYBIATES Turn off plug two

100
Sl
B W 50 Hz
v
=
5 M 1000 Hz
= 80
e 2000 Hz
O >

A~ ar
AN RYIIHBITUNTIY

JUT 428 namsvpdeuUMSAINISRIUMEAY Turn off plugtwo lunsdlfi@essuniu

A& Tum o plug three Tunsdifidussunay

nTINLERNAINEUR LSS S auasia s udiildua9u
AUEUEISUNIUYBIATES Turn on plug three

100 ,,,,,, B K W ot 4 — L | ALAT S
Y
@g A\ $n W 50 Hz
i M 500 Hz
& 50 f
= M 1000 Hz
= 25 N\
N 2000 Hz
0

o w
ANUDFYYIUHEITUNN

JUT 4.29 wamsvadeun1s&INSAILAIE Turn on plug three lunsdifidessuniu
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Ad3 Turn off plug three Tunsaifidessuniu

nsMLEnIANFUNLS ST staraUasidudlanuaud
AU ULHEITUNIUYBIANES Turn off plug three

100
Y
% 75 M 50 Hz
L
= e
g 5 500 Hz
2 ™ 1000 Hz
€ 25
a2 2000 Hz
0

=
ANudRYIULEEITUN U

JUN 4:30 namsneeEUN15dInTSAIE ATE Turn off plug three Tunsdlfiidassuniy

'
o
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ABSTRACT

This paper proposes an automation system where users can
use voice commands to control their electrical appliances,
such as light, fan, television, heater etc. The main aim is to
help make the life of people more comfortable, especially for
the elderly and disabled as they will not have to be actually
present near an appliance to turn it on or off. The system
focuses on using a Digital Signal Processor to process. the
voice commands and accordingly control-the required
appliance. XBee transceivers are used to_eliminate the need
for large amount of wiring between the processor and the
appliances. Experimental results show that the system has a
good response and is cost effective. We conclude that this
system provides solutions for the problems faced by home
owners in daily life and make their life easier ‘and more
comfortable by proposing a cost effective and reliable
solution.

General Terms

Home Automation, Centralised Appliance Control

Keywords

Spoken command, XBee, Zero Crossing, Speech Recognition

1. INTRODUCTION

Speech recognition is a vast topic of interest and is looked
upon as a complex problem. In a practical sense, speech
recognition solves problems, improves productivity, and
changes the way we run our lives. Reliable speech recognition
is a hard problem, requiring a combination —of" many
techniques; however modern methods have been able to
achieve an impressive degree of accuracy [1]. Real-time
digital signal processing made considerable advances after the
introduction of specialized DSP processors. Suitable DSP
Starter Kits, with specific DSP processor and related software
tools such as assemblers, simulators and debuggers are
available to make system design and application development
easier. Digital Signal Processor TMS320C5535 enables to
design a system with very high computational power and
large memory space with minimal count of components which
saves printed circuit board space and simplifies the design [2,
3].

ZigBee is a low cost and low power wireless mesh network
standard. The low-cost allows it to be used for a wireless
monitoring and control applications and low power allows
longer battery life. Mesh networking provides high reliability
and more extensive range. The ZigBee standard operates on
the IEEE 802.15.4 physical radio specification and uses
unlicensed bands which include 2.4 GHz, 900 MHz and 868
MHz. ZigBee uses Carrier Sense Multiple Access Collision

Avoidance (CSMA/CA) to increase reliability. Before
transmitting, it listens to the channel and when the channel is
clear, begins to transmit, preventing corrupted data. ZigBee
uses a 16-bit CRC on each packet, called a Frame Checksum
(FCS). This ensures that the data bits are correct. Each packet
is retried up to three times. If the packet cannot get through
after the fourth transmission, ZigBee informs the sending
node about it [4]. XBee is the brand name from Digi
International for a family of radio modules. The first XBee
radios were _based on the 802.15.4 standard designed for
point-to-point and -point-to-multipoint communications at
baud rates of 250kbit/s.

The rest of the paper is organised as follows: section 2
discusses related work' to- proposed schemes, section 3
committed to proposed framework including the hardware
design and the software design along with algorithm. Section
4 discusses results and finally concluding remarks are given in
section 5.

2. RELATED WORK

Nguyen et al. [5] proposed a Home appliance control system.
Infrared ray and power line communication are used to
control the home appliances system. This system helps user to
checks the status of appliances and controls them remotely
from everywhere. And this is- done through their cellular
phone or Internet. The simple approach to control the home
appliances is given in this paper.

Haque et al. [6] proposed a system that controls the home
appliances using the personal computer. This system is
developed. by using the Visual Basic 6.0 as programming
language and Microsoft voice engine tools for speech
recognition purpose. Appliances can be either controlled by
timer or by voice command.

Khiyal et al. [7] proposed a system for controlling home
appliances remotely that is useful for the people who are not
at home mostly. The main objective of the system is to
provide security and control the home appliances such as AC,
lights and alarms. The system is implemented by SMS
technology that is used to transfer data from sender to receiver
over GSM network. One or more computers can be used to
control the home appliances. System send an alert SMS to
authorized user when any intrusion is detected and user can in
turn respond in order to overcome the situation. Moreover
user can send SMS to system to get the status of home
appliances and controlling them.

Jawarkar et al. [8] proposed the software system for
communication between mobile and computer. UART
16550A chip is programmed using appropriate control format
to support AT command. The mobile in this system is used for
receiving and executing commands from preconfigured users
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and informing status about change in input to the user through
SMS. The system can also send SMS to specified mobile user
if there is a change in the status of the input ports. This system
is not for time critical systems.

[Prabhakar V. Mhadse et al. [9] proposed A home automation
system based on voice recognition was built and
implemented. The prototype developed can control electrical
devices in a home or office. The system implements
Automatic Speech Recognition using speech processor and
MATLAB coding.

S. R. Suralkar et al. [10] A speech recognized automation
system using speaker identification through wireless
communication is built and implemented. The prototype
developed can control electrical devices in a home or office
wirelessly. The system implements Automatic Speech
Recognition using speech processor and  Speaker
Identification through MATLAB coding using MFCC
algorithm.

3. PROPOSED METHOD

The proposed method is aimed at designing a voice controlled
smart home control system for the following reasons. One of
the major problems in our present day society is wastage of
energy, whereby ecnergy consumption s/ continuously
increasing year by year. Nowadays, some people may be too
lazy or too busy to get up and turn off a particular appliance.
Hence, the smart home control system will be useful as one

Part 1 Pait 2

DSP
C53535eZdsp

Xbee Tx

Microphone

Light

Fan
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will only have to speak to turn off a device, thereby saving
energy as well as one's time. Moreover, old or disabled
persons may experience difficulties in going around the house
to turn on/off their appliances, especially if they live alone. It
will be much easier for them to use the voice control system.
It will also help blind people as they will be able to turn on a
fan or a radio without relying on others. The system is
designed in such a way that it is easy to install and use. The
proposed method is to use a Digital Signal Processor (DSP)
for speech processing and recognition. The output of the DSP
will be sent, through the XBee transceivers, to the control
part, where a microcontroller will select the required device
according to the input voice command.

The system can be divided into 3 main parts:
Audio processing part = microphone and DSP
Transmission part = XBee transceivers
Control part=> microcontroller and relays

The voice commands will first be captured and processed in
the DSP according to the voice recognition method used.
After ‘suecessful identification of the commands, control
characters will~be wirelessly sent through the XBee
transceivers to-the microcontroller, which will in turn activate
the .corresponding relay. As a result, home appliances could
be tumed on or off depending on the voice command given.

i Part 3
!
{
- ! Microcontroller
Ehes J1s i ATmega8
|
2 )
Relay Driver
ULN2803
4 ™
Relay
——e Y
r—\
Relay
—

Fig 1: Proposed block diagram of the Smart Home Control System

_ DSP XBee
Microphone TMS320C5535 eZdsp Transmitter

Fig 2: Block diagram of Audio Processing Part

3.1 Hardware Design

In this section, we will present the hardware description of the
3 main parts that form our Smart Home Control System.

3.1.1 Audio Processing

The first part of the system is as shown in figure 2. The
voice is captured by the microphone and given to the
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TMS320C5535 eZdsp for processing so as to differentiate
between the voice commands. The speech processing is
carried out using the zero crossing with peak amplitude
(ZCPA) method. If the required conditions are satisfied, that
is, a valid command is recognized, a specific signal will be
sent, using UART, to the XBee transmitter and consequently
to the control part. Figure 3 shows the DSP board on which
voice commands are processed and recognized accordingly.
The block diagram of the C5535 eZdsp is shown in Figure 4.
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Volume 69— No.19, May 2013

The TMS320C5535 are the lowest cost and lowest power 16-
bit processors, helping conserve energy and enabling longer
battery life. Having a 240 MIPS (million instructions per
second) performance, up to 320KB on-chip memory, higher
integration (including a hardware accelerator for FFT
computation), these processors provide a foundation for a
range of signal processing applications, including voice and
audio processing [11].

USB

96 x 16 pixel

OLED Display

SW1! sw2 |
2 ] 1 CD
| : @ o}
Analog (J i O i = %

mput1 | BoSp 8

! i 2 2

MicrosSD

(on back)

Fig 4: C5535 eZdsp block diagram

3.1.2 Transmission

The second part of the project concerns wireless
transmission of signals using XBee transceivers. Once voice

commands have been recognized, corresponding control
characters are sent through the XBee transmitter at a baud rate
of 9600 bps. The XBee transceiver and XBee programmer are
as shown in figure 5 and 6.
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Fig 6: XBee programmer

Fig 5: XBee Transceiver

The XBee RF Modules interface to a host device through a
logic-level asynchronous serial port. Through its serial port,
the module can communicate with any logic and voltage
compatible UART. Devices that have a UART interface can
connect directly to the pins of the RF module as shown in
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Figure 7. A range test and loopback test were carried out to
test the functioning of the XBee modules. The results are
shown in Figures 8 and 9 below.

Transmitted data is shown in blue colour and received data in
red colour in the loopback test. In the range test, the software
will repeatedly send packets of data and display the signal
strength as well as the percentage of correctly returned
packets. RSSI is the Received Signal Strength Indicator value.

-

DI (datain)
TS
NBee
DSP
DQ(data out) Module
RTS

DI (datain)
~XBee CTs
Module DO (data out) Microcontroller
RTS

Fig 7: UART-interfaced environment
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Fig 8: Loopback test
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Fig 9: Range Test

3.1.3 Control

The transmitted control characters are received by the
microcontroller and compared with some predefined
characters. If there is a match, the microcontroller will switch
the corresponding relay and turn on/off the appliance
connected to it. The components of the control part are as
shown in Figure 10. Figure 11 shows the microcontroller
development board on which the ATmega8 is mounted.

The microcontroller used is ATmega8 from ATMEL. It
consists of 3 ports namely an 8-bit port D, a'6 bit port B and
another 6 bit port C and also has 2 pins for an external crystal
oscillator as well as a reset pin. It has ADC pins multiplexed
with port C and a ‘receive’ and ‘transmit™ pin.at PD0 and PD1
respectively which are connected to the XBee,

The relay circuit being used consists of a-ULN2803 relay
driver and 12V relays which are used to operate the
appliances. The relay driver is used to increase the current
gain, so as to be able to switch the relays. Figure 12 shows
how the relay is connected to the microcontroller.

Fig 11. Microcontroller Development Board

Relay l ‘ Lightq

( )
Relay
XBee Microcontroller Driver
Receiver ATmega8
N

’ Relay I I‘ Fan

Fig 10: Block diagram of control part
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ACMAINS

Fig 12: Connection of relay to micrecontroller

Fig 13: Relay board

3.2 Software Design

The Software design consists of the voice recognition section
and programming of the control part.

3.2.1 Voice recognition

The Voice recognition is implemented using the DSP kit. The
main program is written using C language in Code Composer
Studio which is an integrated development environment for
Texas Instrument’s embedded processors, being in this case
the C5535 eZdsp kit. Voice recognition is performed using the
ZCPA method, which is the simplest reliable technique that
can be used for this application. This method basically counts
the number of times the signal crosses zero, and hence can
determine the approximate frequency of the signal. Here, the
intensity information is incorporated in the zero crossing
value wusing a logarithmic = function. The difference in
frequency helps the system in distinguishing between the
different voice commands. Figure 14 shows the flow diagram

of the DSP program used to perform voice recognition. The
DSP is first initialized in order to set the clock frequency,
initialize the codec ete. The audio samples are then read from
the “microphone through the codec. These samples are
processed ‘using a transform known as Daubechies wavelets
which reduces the noise in the signal, making it clearer. Next,
we have to determine whether a voice signal is actually
present. For this purpose, a ‘noise-gate’ is used, which filters
out low frequency noise signals. Thus, noise is replaced by
silence, which helps us in effectively determining when an
actual voice signal is present. The system then checks for the
reception of a password. If it is valid, all samples that are
beyond a certain threshold level are stored in a buffer until the
voice signal is no longer present. A zero crossing function is
then applied on the buffer to determine the approximate
frequency of the signal.

3.2.2 ~Control

On the control side; the microcontroller has to be programmed
to be able to receive control characters from the receiver
XBee module and activate/control the required relays
accordingly. The program is written in C using AVR Studio
and the hex file is loaded into the ATmega8 microcontroller
using the ProgISP programmer software. The flow diagram
for reception and control is given in Figure 15. A specific port
of the microcontroller is set as the output port. This port will
be used for controlling the turning on and off of the relays.
Global interrupts are then enabled and the UART is
initialized, which involves baud rate being set to 9600 bps and
data frame format being given, that is, 1 stop bit, 8-bit data, no
parity etc. The microcontroller then waits for an interrupt to
occur. Whenever a control character is received, the Interrupt
Service Routine (ISR) runs and those characters are compared
with predetermined ones. For example, if character ‘a’ is
received from DSP, the first pin of port C is set high or low;
similarly, if character ‘b’ is received, the second pin of port C
is activated or deactivated accordingly. If any other characters
are received, no action is taken. After having
activated/deactivated = the  corresponding  pins,  the
microcontroller again waits for the next character to be
received.
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Fig 14: Flow diagram for voice recognition program

4. RESULTS AND DISCUSSIONS

The first step in this project was to write a program code
so as to compute zero crossings with peak amplitude. This
code was debugged using an integrated development
environment known as Code Composer Studio. It was then
loaded onto the DSP kit through the embedded ITAG
emulator and run. Voice commands were then captured using
a microphone connected to the DSP kit and processed to
obtain zero crossing values. Corresponding control characters
were then sent wirelessly through XBee modules to the
microcontroller. The microcontroller used the received
characters in order to activate corresponding output pins and
consequently operate the home appliances through a relay

driver and relay switches. Here, saying ‘light’ gives the
control character *a’ to operate a light bulb and saying ‘fan’
gives ‘b’ which controls a DC fan. The complete system was
implemented and tested by giving the ‘light’ and ‘fan’
commands to the DSP kit and observing how the control
circuit responded. The Figure 16 shows the initial circuit
indicating both the fan and bulb in the initial “off state”. The
user first gives the ‘light’ command to activate the light bulb.
Figure 17 shows the result whereby the light bulb was
successfully turned on by saying ‘light’.
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Fig 15: Flow diagram for reception and contrel by Microcontroller

Fig 16: Initial state - Light off; Fan off Fig 17: Light on; Fan off
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The ‘fan’ command is given next to activate the fan.
Figure 18 shows the successful turning on of the fan while the
light bulb remains in the on state when ‘fan” is said.

Fig 17: Fan on; Light remains on

Once both devices have been successfully switched on
through the voice commands, the circuit is then tested for
switching off both devices. When the light command-is given
for the second time, the light bulb switches off while the fan
remains in the on state as shown in Figure 18.

Fig 18: Light off; Fan remains on

Finally when the user says ‘fan” for a second time, the
fan will switch off as indicated by Figure 19.

Fig 19: Light off; Fan off

We have thus been able to test and obtain favorable results
using our Smart Home Control System Through Speech. The
DSP recognized and successfully distinguished between the
given voice commands. Therefore, the system was able to
respond as expected and provided positive results. Figure
shows the final system realization.
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Fig 20: Final system realization

The proposed system developed can be used to control AC
appliances through speech. This is cost effective and is highly
accessible.

5. CONCLUSION

A home automation system based on voice recognition was
built and implemented. The system is targeted at elderly and
disabled people to help case their life. The system developed
can be used to control AC and DC appliances through speech.
Voice recognition 'was successfully implemented using the
low power TMS320C5535 DSP processor. The wireless
communication was achieved using low powered XBee
transceiver modules. Finally, power through appliances was
controlled by making use of a microcontroller chip and relays.
Hence we conclude that the aim of the proposed system has
been attained and that the system is functioning as predicted.
Through this system 'we have been able to control the
switching on and switching off of two different devices solely
through voice commands. The proposed system therefore
provides solutions for the problems faced by old or disabled
persons in daily life and makes their life easier and more
comfortable by proposing a cost effective and reliable
solution. Since low-powered components were used, this
system proved to be power efficient, thereby saving energy.
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Page 2

CHAPTER ONE

RESETTING YOUR AMAZON ECHO

Amazon Echo purchased and installed in UK and Germany will be able to
communicate with BeoLink Gateway via IFTTT to our cloud service called “Khimo”.

This guide will show you how to configure your Amazon-Echo or Amazon Dot to be set up
with access to all IFTTT features and thereby your Bang & Olufsen products via a
BeoLink Gateway with remote access (KHIMO) enabled:

If you have previously installed the Amazon echof dot device it is recommended to first
reset it to factory default.

To reset your Echo device (1%t generation):

Use a paper clip (orsimilar tool) to press and hold the Reset button at the base of your
device, for five seconds. After you press and hold the Reset button, the light ring on
your Echo device turns ocrange, and then blue.

Wait for the light ring to turn off and on again. The light ring then turns orange, and
your Echo device enters setup mode.

To reset your Echo Dot that has volume buttons (2"4 Generation):

Press and hold the Microphone off and Volume down buttons at the same time until
the light ring turns orange (about 20 seconds). The light ring turns blue.

Wait for the light ring to turn off and on again. The light ring then turns orange again, and
your Echo Dot enters setup mode.

BANG & OLUFSEN
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1. Go to the iTunes App store or Google Play store and download the Alexa app to your
phone or tables. This is for later use;

YOU CAN CONTINUE THE SETTING UP. FROM THE ALEXAAPP, BUT THIS GUIDE
WILL SHOW YQU HOW TO SET IT UP FROM A BROWSER WHICH IS MORE
CONVIENIENT.

2. On a laptop or PC open your browser and enter this address:
http://alexa.amazon.com' (use the incognito mode to avoid any “memory effect” from

your browser )

3. You will be asked for your. amazon credentials.orto sign up a new account. Choose
“New to Amazon? Create an Account”.

amazon alexa
Wi

Sign in wath your Amazon com account

Fargot password?
Keep me signed in Detajis

| BANG & OLUFSEN

Newto Amazon? Create!dn account |
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IF YOU ALREADY HAVE AN AMAZON ACCOUNT USE THIS SAME ACCOUNT,
OR IF USED FOR DEMONSTRATION IN THE SHOWROOM, CREATE A NEW
ACCOUNT TO AVOID VOICE PURCHASES FROM YOUR REGISTRED CREDIT

CARD

4. NEW REGISTRATION: Fill in your name and email address. Make sure to use an
email address that has not previously been registered with Amazon. If needed create

a new free Gmail.

amazoncom

W.Coim X

0 Le fesmatio

My name is:

Type it again: |

James Bond

My e-mail address is: EAmézonSegrgmggntoo:’@gmaif.co:p A

WILH /alpa sswoid
This will be-your anly Amazon.com password.
Enter a new password: [-_"“33"3- ‘ |

Type it again: f-"‘:{::"'l T & ___‘__IF

Q_reﬁate a__ccpunt

O

By quc,ir:q inyou acée& the terms & c‘bﬂﬁdl‘tic ns fof this preo duct. .

© 1996-2016, Amazon.com, Inc, or its affiliates

;m azc;nsré gf@{Ag@th?g&bghw ail.com 1, |

Getting Started with Alexa

\Welcome; James Bond!

Get started with these,easy steps.
«| Connect your device to WiFFI
« Learn how to usewour device

e Alexa

nt and shipping settings You ca

gree to all the terms found here  Your music wil

By clicking "Begin Setup”, you agree t

saved to the cloud to protect your purchases

Begin Setup

Sign out

urn purchasing off. and see product and order details in your

| be

BANG & OLUFSEN



5. Choose the product you are setting up

Choose a device to set up

By proceeding. you agree to the terms found here

Echo

Hands-free convenience with a light ring for status

Tap

Portable wireless speaker for Alexa op'the go

yOUE.Spedkers

Echo Dot
% Hands-free access 10 Alexa through

Echo Dot Setup

Choose Language

English tnited States) b

Capncel setup

7. Click “Connect to Wi-Fi”

Echo Dot Setup

Begin Echo Dot setup

Let's get your Echo Dot connected to Wi-Fi so you can start using it

Connect to Wi-Fi

Cancel setup

Page 5

6. Choose the language (you may be asked to sign into Amazon again before this step)

BANG & OLUFSEN
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8. Follow the guided setting up procedures

Echo Dot Setup

Wait for the orange light ring

Make sure your Echo Dot is plugged into a
power outlet. In about a minute, Echo Dot
will tell you that it is ready and the light ring
will turn orange. Then continue

Baon't'see the orange light ring?

WeBi'Sellrgs

y " ’ Chooss o etk

ojx‘}’l

Cibar

Currently connected to:

4=3 LabanNet 2.4GHZ Living Room
Internet access

Wireless Network Connection

LabanNet 2.4GHZ Living Room Connected
LabanNet 5GHz Office

LabanNet 5GHz Living Room

LabanNet Hz Office

Amazon-PF6

B

35—

~

Al

A Y

M

m

e
o |

Connect your computer to
Echo Dot

Goto your WisFi/setlings.on this computer
andselectthe netwarkorf the-fermat
Amazon-20X 1t may-take,up to a mindte to
display, Wait untiFecho bot-says you are
cannecied) thenmceontinue

Cancel setup

Don't segthe orangedight ring?

Alexa will confirm when connected to Wi-Fi. Then
click “Continue”

Generic_6ZA3

Other Network

Name: Amazcn—-l;FG
BTWiFi S|gna! Strength: Excellent
Security Type: Unsecured
Radio Type: 802.11n

SSID: Amazon-PF6

Open Network and Sharing Center

@ Connected to Echo Dot

Please continue with setup

BANG & OLUFSEN
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9. Select your network, type in wi-fi password and wait for Alexa to confirm it is

connected.

Select your Wi-Fi network

Previously Saved to Amazon Learn More
No Wi-Fi networks have been saved
Other Networks

LabanNet 2 4GHz Office

LabanNet 5GHz Office

Generic_E2A3FA

BTHub3-P2Z2

REMOTES3wydu

Add a Network

Cancel setup

L]
LabanNet 2 4GHZ Living Room % ]
o
Select your Wi-Fi network
Nefwérk CabapiNet©GHz Living Roam
f word SHO'
10 Prin o A EEA Sa'epassword 10 Amazon
HP-Print-6B-Photosmart T L4 Helps cennett other tes-leam More
NETGEARDS ] W
Show advaneed oplions
.
3
Rescan
Your Echo Dot's MAC address is AC 63 BE«2D 31 B4

Preparing your. Echo Dot

This may take a few minutes
T T R T e T T ]

Setup Complete

Echo Dot is now connected to Wi-Fi

BANG & OLUFSEN
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10. Follow the short introduction video and click “Next” or close the window and log in to
the Amazon Alexa browser again to get to the main menu.

O

amazon alexa

Sign in

)y T4

All done!

You are ready to start talk o Alexa J Canalay st Things Lo Ty in the mefiuto
boutings you €

q I
ua a0 Ale
eat this guide or L0 leam imors

tan sa

e Sug e In the main menu, under
Now Piaying “Smart Home" you can add
Music & Books for'.example your Philips
hue system which enables

Shopping & To-do Lists

0 o ¥ Amazon echo voice
Timers & Alarms N g
commands directly to

T control your Hue lights
Smart Home T Hammony - Optimizedfor Smart Homa

(e
Things to Try w
Setlings

Netatmo Energ

Help & Feedback netatmo
Nol James? Sign out

@

ZOMA Worry Free Home

Wireless Tag

BANG & OLUFSEN




HTR Handson Technology

User Manual V1.2
ESP8266 NodeMCU WiFi DevKkit

The ESP8266 is the name of a micro controller ‘designed by Espressif Systems. The
ESP8266 itself is a self-contained- WiFi networking solution offering as a bridge from
existing micro controller to WiFi and is also capable of running self-contained applications.

This module comes with a built in USB connector and a rich assortment of pin-outs. With a
micro USB cable, you can connect NodeMCU devkit to your laptop and flash it without any
trouble, just like Arduino. It is also immediately breadboard friendly.

www.handsontec.com




1. Specification:
e Voltage:3.3V.
e Wi-Fi Direct (P2P), soft-AP.
e Current consumption: 10uA~170mA.
e Flash memory attachable: 16MB max (512K normal).
Integrated TCP/IP protocol stack.
Processor: Tensilica 1106 32-bit.
Processor speed: 80~160MHz.
RAM: 32K + 80K.
GPIOs: 17 (multiplexed with other functions).
Analog to Digital: 1 input with 1024 step resolution.
+19.5dBm output power in 802.11b mode
802.11 support: b/g/n.
Maximum concurrent TCP-connections: 5.

2. Pin Definition:

DEVKXT

o 7 o
(oo |
oo ]

6PT00 5 I

o010 }— (o ||

W

GND

GPIO14

GPI012

DO(GPIO16) can only be used as gpio read/write, no interrupt supported, no pwm/i2c/ow supported.

3. Using Arduino IDE

www.handsontec.com




The most basic way to use the ESP8266 module is to use serial commands, as the chip is basically a WiFi/Serial
transceiver. However, this is not convenient. What we recommend is using the very cool Arduino ESP8266 project,
which is a modified version of the Arduino IDE that you need to install on your computer. This makes it very
convenient to use the ESP8266 chip as we will be using the well-known Arduino IDE. Following the below step to
install ESP8266 library to work in Arduino IDE environment.

3.1 Install the Arduino IDE 1.6.4 or greater
Download Arduino IDE from Arduino.cc (1.6.4 or greater) - don't use 1.6.2 or lower version! You can use your

existing IDE if you have already installed it.

You can also try downloading the ready-to-go package from the ESP8266-Arduino project, if the proxy is giving you

problems.
3.2 Install the ESP8266 Board Package

Enter http://arduino.esp8266.com/stable/package_esp8266com_index.json into Additional Board Manager URLs

field in the Arduino v1.6.4+ preferences.

[ o
Preferences G amm—

Settngs | Network
Sketchbook location:
C:\JJsers\.BY\Documents\.Ardlr‘r:cl
Editor language: Syste:}_i Defauit
Editor font size: |18 | ;I
Show verbose output during: [ }€ompilation ' [ ] upload
Compiler warnings: Ebne e
[] Display line numbers
[7] Enable Code Folding
[¥] Verify code after upload
[7] Use external editor
[¥] Check for updates on startup
[¥] Update sketch files to péw extension on save'(,pde -> .ino)
[¥] save when verifying or upioading

More preferences can be Sgited difectiy in the'file
C: s\BY AppData \Local \Arduino 15\preferences. txt

(edit only when Arduino is not rimgig)

v | (requires restart of Arduino)

Additional Boards Manager URLs: ﬁttg//ardmnoe~sp825§1:or;,‘_stal3l§7pa§cfge_ee£_826§som_w@ex Json-

] [csment )

Click ‘File’ -> ‘Preferences’ to access this panel.

Next, use the Board manager to install the ESP8266 package.

www.handsontec.com




Boards Manager

Type Al w | | Siter your search
More Info =

Arrow Boards by Axel Elettronica S.r.l.
Boards included in this package:
SmartEverything Fox, SmartTutte.
Online help

Maore info

EMORO 2560 by Inovatic-ICT

Boards included in this package:

EMcRo 2560, Board based on ATmega 2560 MCU.
Online help

More info

AMEL-Tech Boards by replaced by Arrow Boards
Boards included in this package:
SmartEverything Fox. I
Online help |
More info | 4

esp8266 by ESP8266 Community versicn 2.3.0 INSTALLED E
Boards included in this package: v
Generic ESPB266 Module, Olimex MOD-WIFI-ESPE266(-DEV), NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-12E Module), Adafruit

HUZZAH ESPB266 (ESP-12), ESPresso Lite 1.0, ESPressostite 2.0, SparkFun Thing, SweetPesiESP-210, WeMos D1, WeMos D1 mini, ESPino

(ESP-12 Module), ESPino (WROOM-02 Module), Wifinfo, ESPDUING.

QOnlineg help

More info

.Select version - Install 4 Remove

Click "Tools’ -> ‘Board:" -> '‘Board Manager..." to.access this panel.

Scroll down to ‘ esp8266 by ESP8266 Community.’ and click “Install” button to install the ESP8266 library package.
Once installation completed, close and re-open Arduino IDE for ESP8266 library to take effect.

3.3 Setup ESP8266 Suppoft
Whenyou'verestarted Arduino|DE, select ' GenericESP8266 Module’ fromthe ‘Tools'->‘Boeard:’ dropdownmenu.

((feon el |

Auto Format Cirl+T
Archive Sketch
Fix Encoding & Relcad !
Serial Maniter CtreShiftsM .|
Serial Plotter Ctri=Shift+L fn onee®
n - B N ' _____ TT=" =T i e
Board: "Generic ESP8266 Module” i A
sk Modet 6!0» 1 5 \§ Arduino Ethernet
Flash Frequency: “S0MHz" 3 At |
W=t

CPU Frequency: "80 MHz" ‘ uids

! | LilyPad Arduino USB

E Flash Size: "512K (64K SPIFFS)" ) LilyPad Ardui

: ilyPad Arduino

Deb rt: "Disabled" )
b L ; s : ‘ Arduino Pro or Pro Mini

SEEMASIEE S | Arduino NG or oldes "
Reset Method: "ck R Coutid Select this
Usthoad Spenc: " L0 l' Arduino Robot Moter

Port )

Srlimabemne
Programmer: "AVRISP miIl" Arduine ARMV(BZ-bItS) Boards
Burn Bootloader Arduino Due (Programming Port)
o R | Arduino Due (Native USB Port)
ESP8266 Modules
©  Generic ESP8266 Modul
Generic ESP8285 Module

Select 80 MHz as the CPU frequency (you can try 160 MHz overclock later)

www.handsontec.com




it | c— T e 3 TSR T e L T e e T P R T R TR R
Sketch Help
- Auto Format Ctrl+T
_ Archive Sketch
—sep22y Fix Encoding & Reload
seti Serial Monitor Ctrl+Shift+M
ut Serial Plotter Ctrd+Shift+L 'y once- 2
# Select this
Board: "Generic ESP8266 Module" 4
Flash Mode: "DIO" 4
Flash Frequency: "40MHz" d
100j CPU Frequency: "80 MHz" ' @ 80MH:z
Flash Size: "512K (64K SPIFFS)" ' 160 MH
put ¢ ) : _,-L_-..z._'dly:

Debug port: "Disabled”
Debug Level: "None"
Reset Method: "ck”
Upload Speed: "115200"
Port

Programmer: "AVRISP mkIl"

Burn Bootloader

Select'115200' baud uploadspeedisagood place to start-lateron youcantryhigherspeeds but115200isagood

safe place tostart.

R e at

AN e e & v

(Tools] Help D Cd o BPd P

Auto Format

Archive Sketch

Fix Encoding & Reload
Serial Monitor

Serial Plotter

Board: "Generic ESP8266 Module"
Flash Mode:"DIO"

Flash Frequency: "40MHz"

CPU Frequency: "80 MHz"

Flash Size: "512K (64K SPIFFS)"
Debug port: "Disabled"

Debug Level: "None"

Reset Method: "ck"

Upload Speed: 1152(10 "

Port

Programmer: "AVRISP mkII"

Burn Bootloader

Ctrl+ Shift+M
Ctrl+Shift+L

:! ;
|
)

FEHONcCe :

repeatedly:
Select'this

© 1115200
%00 |
576001
256000
512000 |
921600 |

Goto your Windows ‘Device Manager' to find out which Com Port‘USB-Serial CH340' is assigned to. Selectthe
matching COM/serial port for your CH340 USB-Serial interface.

www.handsontec.com




;24 Device Manager

File Action View Help
L Aol NN 7 oL
4 =4 BY-PC

i-J% Computer

I g Disk drives
. B Display adapters

o'y DVD/CD-ROM drives

0% Human Interface Devices

L IDE ATA/ATAPI controllers
o -&F Jungo

» = Keyboards

&% Mach3 Pulseing Engine

| Mice and other pointing devices

K Monitors
[+ &¥ Network adapters
¥ Ports (COM & LPT)

¥ Communications Port (COM1)
'-? Printer Port (LPT1)
| L5 USB-SERIAL CH340 (COM11)
> Processors

b-% Sound, video and game controllers
& ¢ System devices
b 6 Universal Serial Bus controllers
b €3 WD Drive Management devices

e

|Too|s Help

Auto Format

Archive Sketch

Fix Encoding & Reload
Serial Monitor

Senal Plotter

Board: "Generic ESP8266 Module”
Flash Mode: "DIO"

Flash Frequency: "40MHz"

CPU Frequency: "80 MHz"

Flash Size: "512K (64K SPIFFS)"
Debug port: "Disabled”

Debug Level: "None"

Reset Method: "ck”

Upload Speed: "115200"

Port: "COMI11"

Programmer: "AVRISP mkll”

Burn Bootloader

Ctrl+T

Ctrl+Shift+M

Ctrl+Shift+L

al ports

comi

1
v comil

Find out which Com Port is assign for CH340

SelectthecorrectCom Portasindicated on ‘Device Manager”

Note: if this is your first time using CH340 “ USB-to-Serial * interface, please install the driver first before proceed

the above Com Port setting. The CH340 driver can be download from the below site:

https://qgithub.com/nodemecu/nodemcu-devkit/tree/master/Drivers

3.4 Blink Test

We'll begin with the simple blink test.

Enter this into the sketch window (and save since you'll have to). Connect a LED as shown in Figure3-1.

void setupd(h {
pinMode (", QUTPUTY ;
}

void loop() {
digitalWrite(",
delay ( )
digitalWrite( ,
delay( )

HIGH) ;

LOW) ;

// GPIOO0S5,

DiditeNBingDX

Now you'll need to putthe board into bootload mode. You'll have to do this before each upload. Thereis notimeout

for bootload mode, so you don't have to rush!

e Hold down the ‘Flash’ button.

e While holding down ‘ Flash’, press the ‘RST’ button.

¢ Release ‘RST’, then release ‘Flash’

www.handsontec.com




Solid State Relay

G3MB

OMmRoON

Low cost Subminiature PCB mounting
2 amp Single in-line package (SIP) SSR

* Bottom is approximately 3 times smaller than G3M.
* Low cost “SIP” package switches up to 2A loads.

e Built in Snubber circuit and input resistor as option.
*» Two footprints available for design flexibility.

* The G3MB-202PEG-4-DC20MA crosses directly to the
Motorola MOC2A-60 series power triac.

Ordering Information

n @

To Order: Specify input voltage at end of part- number. Example: G8MB-202P-DC24

Isolation

Zero

tg:il-n:?:atl 4 4 Input Built-in Rated output Rated Model
4 resistor snubber load input
pitch circuit voltage
Phototriac | 7.62 mm Yes Yes Yes 2 A at 100 to 240 VAC 5VDC G3MB-202P

12 VDC
24 VDC

Ne 2 Aat 100 to 240 VAC 5VDC G3MB-202PL
12VDC
24VDC

5.08 mm Yes 2 A at 100 to 240 VAC 5VDC G3MB-202P-4

12VDC
24VDC

No 2 A at 100 to 240 VAC 5VDC G3MB-202PL-4
12 VDC
24 VDC

Yes No No 2 A'at 100 to 240 VAC N/A *(see Note) | G3MB-202PEG-4-DC20MA

No 2 A at 100 to 240 VAC N/A *(see Note) | G3MB-202PLEG-4-DC20MA

Note: 1. For versions without input voltage specified, a current limiting resistor must be placed in series with the input. See LED drive specifications

and recommendations below.

2. TUV versions available. Contact your local Omron representative.

1 Solid State Relay G3MB



Specifications

OomRron

H Input Rating

Models with Input Resistor

Rated voltage Operating range Input impedance
5VDC 4to 6 VDC 440 Q +20%
12VDC 9.60 to 14.40 VDC 1k Q +20%
24VDC 19.20 to 28.80 VDC 2.20k Q +20%
H Output Rating

Model Rated load voltage Load voltage range Load current Surge current

G3MB-202 100 to 240 VAC 75 to 264 VAC 0.10t0o 2 A 30 A (60 Hz, 1 cycle)
B LED Drive Data
Models without Input Resistor
LED forward current 50 mA max.
Repetitive peak LED forward current 1A max.
LED reverse voltage 5V max.

B Recommended LED Operating Conditions

Models without Input Resistor

Min. Standard Max.
LED forward current 5mA 10 mA 20 mA
Must drop voltage 0 - 1V
M Characteristics
Type G3MB-202P G3MB-202PL
G3MB-202PEG G3MB-202PLEG

Operate time

1/2 of load power source 1 ms max.
cycle + 1-ms max.

Release time

1/2 of load power source cycle + 1 ms max.

Output ON voltage drop

1.60 V.(RMS) max.

Leakage current 1 mA max. at 100 VAC, 1.50 mA at 200 VAC
Non-repetitive peak surge 30 A
Output PIV (Vorm) 600V
di/dt 40 Alps
dv/dt 100 V/us
12t 4 A%s
Junction temperature (Tj) 125°C (257°F) max.
Insulation resistance 1,000 MQ min. at 500 VDC
Dielectric strength 2500 VAC, 50/60 Hz for 1 minute; 3750 VAC max., 1 second
Vibration Malfunction 10 to 55 Hz, 0.75 mm (0.03 in) double amplitude, approx. 5 G
Shock Malfunction Approx. 100 G
Ambient temperature Operating -30° to 80°C (-22° to 176°F) with no icing
Storage -30° to 100°C (-22° to 212°F) with no icing
Humidity Operating 45% to 85% RH

Weight

Approx. 5 g (0.18 0z)

Note: Data shown are of initial value.

Solid State Relay G3MB 2



OMmRrRON
B Characteristic Data

Load current vs. ambient Inrush current resistivity
temperature characteristics Non-repetitive (Keep the inrush current to
half the rated value if it occurs repetitively.)
25 40
2.0 2
S \ = a0
E . LN
g : < \
_c§: 1.0 : :::3 \.i
0.5 : = 10
i \""i..
0 ‘
40 -20 0 2025 40 60 80 100 0

10 30 50 100 300 500 1000 5,000 10,000

Ambient temperature 'C 100 Switching current (A)

Dimensions

Unit: mm (inch)

B Relays

PCB Dimensions
(Bottom view)

G3MB
Four 1.0 (0.04) dia.

& 2.54 (0.1)

20
(0.81)
max.
ad T TH hl
| el e o
_L afa ]
3.9 (0.15) ﬂ ﬂ
2.54 (0.10)—P——1

[— 245(096) ~ —
MRy Four 1.0 (0.04) dia.

1.4/(0.08) —pm

0.7
(0.03) ' 0.41(0.02) I G3MB (-4)

;

5.5

(0.22) > 2.54 (0.1) /

S R ] AT
D

Terminal Arrangement/
Internal Connections
(Bottom view)

4()3(+) 2

:.t' INPUT Iq-_ 0AD

|__J
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B Approvals

UL (File No. E64562)

OMmRON

SSR Type Input voltage Load type Load ratings
G3MB-102P 51024 VDC General purpose 2 A, 120 VAC
Tungsten 1A, 120 VAC
Motor 1.60 FLA/9.60 LRA, 120 VAC
G3MB-202P General purpose 2 A, 240 VAC
G3MB-202PL Tungsten 1A, 240 VAC
G3MB-202PEG Motor 1.60 FLA/9.60 LRA, 240 VAC
G3MB-202PLEG
CSA (File No. LR35535)
SSR Type Input voltage Load type Load ratings
G3MB-102P 5to 24 VDC General purpose 2 A 120 VAC
Tungsten 1A, 120 VAC
Motor 1.60 FLA/8.60 LRA, 120 VAC
G3MB-202P General purpose 2 A, 240 VAC
G3MB-202PL Tungsten 1 A, 240 VAC
Motor 1.60 FLA/8.60 LRA, 240 VAC

Note: 1. The rated values approved by each of the safety standards (e.g., UL and CSA) may be different from the performance characteristics

individually defined in this catalog.

2. Inthe interest of product improvement, specifications are subject to change.

Precautions

See General Information Section near the back of this catalog for
Solid State Precautions.

Soldering must be completed within 10 seconds at 260°C or less.

Make sure that the space between the bottom of the relay and the
PCB is 0.1 mm or less. When making holes on the PCB for the
relay’s edge terminals, the hole diameters should be slightly smaller
than the actual diameters of the edge terminals. This will reduce
unnecessary space between the bottom of the relay and the PCB.

To use the SSR output for phase control, select a model that does
not incorporate a zero-cross function.

The SSR case serves to dissipate heat. When mounting more than
three SSRs as a group, pay attention to the ambient temperature rise
and install the Relays so that they are adeguately ventilated. If poor
ventilation is unavoidable, reduce the load current by half,

Protective Component

The input circuitry does not incorporate a circuit protecting the SSR
from being damaged due to a reversed connection. Make sure that
the polarity is correct when connecting the input lines.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS. To convert millimeters into inches, divide by 25.4 |

Solid State Relay G3MB 4
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Sonoff 4CH PRO manual JAN 2018
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ConoEE uck peo

4-channel Smart Wi-Fi Switch support
Interock | Self-locking | Inching

IopUt AG-Q0-250V/ DL 5-24V
Max. Load: AC 280V/DC 30V/10A/Gang
Wireless: WiFil& 433MHz
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Sonoff 4CH PRO manual JAN 2018

Overview

Sonoff 4CH Pro & 4CH Pro R2 are 4 gang WiFi switches. They support switching among 3 working modes:
interlock/self-locking/inching mode. 4CH Pro supports to set 0.25-4s delay in inching mode, while 4CH Pro
R2 supports to set 1-16s. This feature allows you to let your switch turn on for a few seconds then goes off,
which works like a pulse switch. They integrate with a 433MHz RF receiver module, making them possible
to be controlled by RF Remote. The Sonoff 4CH Pro smart switch is DIN Rail mounted.

Users can remotely turn on/off the connected lights/appliances by i0S/Android App eWelink or 433MHz
RFRemote. They can create 8 enabled single/repeat/countdown timers toautomatically turn on/off at the
specified time. The timers can runthemselves even when the network is unavailable. To let the devices be
controlled by their family, users can simply share the devices with their accounts.and allow specified

timers permissions. They can even create some scenes or smart scenes. to trigger ON/QFF the switch.
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QUICK START

\. * mrtraTTre e ¢
‘-/ L P veeee
Q| EWelink | _ I B o

& Appsiore e

2. Power up your device 3. Click the t
1. Search & install EWelink APP Press and hold one button for - Ll apon

Register & login 7s until the wifi led fast blinks APP to ada device

Features

Turn on/off 4 home appliances-remotely

Supports switching among inching/ intertock/selfteckingmodes
Device status's synchromously display

Scheduled/Countdown timers

Share contral

Supports setting power onstatus

433MHz RF Remete control

Works with Amazon Echoy EchoDot; Amazen Tap

Works with Gaogle‘Home, Google Nest

Works with IFTTT

Specifications

Voltage Range: 90-250V AC(50460Hz)./ 5-24V DC

Max Current: 10A/gang

Max Power: 2200W/gang

Wireless Frequency: WiFi2.4GHz

Wireless Standard: 802.11 b/g/n & 433MHz

Security Mechanism: WPA-PSK/WPA2-PSK

Enclosure Material: Fire-retardant ABS VO

Gang: 4

Dimension:145*90*40 (mm)

Operating Temperature(recommended); 0°C-40°C(32°F-104°F)

)

4, Name your device
and complete
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18 @1ds Turn on
29.00 1.00 | 27.60 | 2.40 | 26.80 | 3.20 | 26.20 | 3.80

plug one

e A1da Turn off
27.80 | 220 | 28.00 | 2.00 | 28.80 1.20 | 26.00 | 4.00

plug one

418 A& Turn on
2960 0.40 | 29.00 1.00 [=28.00 | 2.00 | 29.20 | 0.80

plug two

w8 Ards Turn off
30.00-- 0.00 128.80 1.20 --28.40 1.60. | 28.80 1.20

plug two

98 Ards Tufn on
30.00 |- 0.00- | 29.00 1.00 4 29.20.| 0.80 |.24.40 | 5.60

plug three

e Ad Turn off
29.40. | 0.60 | 29.40 [ 0.60 | 27.00 00 7128 &0 1.40

plug three

48 A Tutn.on
29140 1.0.60 .} 29.60 {.0.40 .| 26201 380 [.25.40 | 4.60

plug four

98 A189 Turn off
29.40 | 0.60.[ 2940 | . 0.60 | 28.00 | 200" | 27.20 | 2.80

plug four

a9ne @rds Tumon
30.00 | .0:00 [ 29.40 | 0.60 |-29.40 | 0.60 /| 28.60 1.40

all devices

98 Ade Turn off
30.00.| 0.00 | 29.80 | 0.20 | 28:60 140 | 28.40 1.60

all devices

wele Ads Turn on
N 294 0.60-{.29.40 | -0:60 | 28.40 1.60 | 27.20 | 2.80

plug one

wis A1 Turn off
29.80 | 0.20 | 29.40 | 0.60 | 27.60 | 2.40 | 28.00 | 2.00

plug one

weie A& Turn on
29.80 | 0.20 | 28.20 | 1.80 | 28.20 | 1.80 | 25.60 | 4.40

plug two

ey A9 Turn off
30.00 | 0.00 | 28.40 | 160 | 28.40 | 1.60 | 27.40 | 2.60

plug two

Wi A1 Turn on
29.00 | 1.00 | 29.40 | 0.60 | 26.80 | 3.20 | 26.00 | 4.00

plug three
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wda s Turn off
2960 | 0.40 | 28.00 | 200 | 27.40 | 260 | 25.20 | 4.80

plug three

nile A&s Tumn on
v 27.60 | 240 | 2420 | 580 | 23.80 | 6.20 | 23.40 | 6.60

plug four

wels Ads Tumn off
- 27.8071 2.20 | 25.20 | 4.80 [=25:20 | 4.80 | 23.40 | 6.60

plug four

wile Fda Tumn on
- 2960 .0.40 {-29.80 |1 020 {2840 | 160 | 25.40 | 4.60

all devices

nils Mds Tum off
” 29.00 | 1.00 42920 4080 | 27.20.| 2.80 [27.20 | 2.80
all devices

Lahe 2928 || 0.72. | 2864 | 1.36, | 27:50 | 12:50 - 26.63 | 3.37
SoupglagsIn 97.60 | 2.40/| 95.47 |\ 453 /| 91:67 |~8.33" {+88.77 | 11.23
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418 F1de Turn on
2580 | 420 | 26.40 | 360 | 2460 | 540 | 28.60 | 1.40

plug one

@8 A1&e Turn off
2620 | 380 | 26.00 | 4.00 | 26.20 | 3.80 | 27.00 | 3.00

plug one

98 A& Turn on
30.00-1 0.00 | 26.40 | 3.60 2740 | 260 | 29.40 | 0.60

plug two

w8 Frda Turn off
30,00~ 0.00 1:29.207} 080 -{-28:00 | 2.00. | 30.00 | 0.00

plug two

918 A& Turh on
2540 | 4.60- 26.80 | 320 | 24.20.| 580 |.28.60 | 1.40

plug three

918 Ads Turrn off
26.60. 1340~ | 24.60.| 540 (| 2580 ‘4.20 1 27.00 | 3.00

plug three

418 A1&4 Tarh on ,
2oTa0 1. 4.20 2658080, 480 1860 | 1140 [ 22.40 | 7.60

plug four

a8 fds Tum off
23.40 | 6.60 | 2560 | 440 | 21.00 | 9.00"| 27.40 | 2.60

plug four

918 A1de Tum on
29.20 |.0.80-1] 30.00 | 0.00.28.00 | 200 4 28.80 | 1.20

all devices

918 Frds Turn ‘of
28.20 | 1.80 240.6 5.4Q. | 26:20 | 380 | 27.60 | 2.40

all devices

wele Ade Turn on
= 27.80 Py - 27.00 [-3:00 |+27.40 | 2.60 | 26.20 | 3.80

plug one

Wele A& Tumn off
= 27.00 | 3.00 | 29.00 1.00 | 2540 | 4.60 | 24.80 | 5.20

plug one

e A1de Turn on
24.60 | 540 | 16.20 | 13.80 | 23.40 | 6.60 | 27.40 | 2.60

plug two

WY Fnds Turn off
2380 | 6.20 | 25.40 | 460 | 21.40 | 860 | 26.00 | 4.00

plug two

VL #ds Turn on
26.20 | 380 | 15.60 | 14.40 | 24.20 | 580 | 26.80 | 3.20

plug three
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W ANE Turn off

25.60 | 440 | 22.00 | 8.00 | 2550 | 500 | 24.20 | 5.80
plug three
wils Ads Turn on
N 2440 | 560 | 2220 | 780 | 2340 | 6.60 | 2220 | 7.80
plug four
i Ads Tumn off
2200 8.00 | 21.60 | 8.40 [*22.80 | 7.20 | 23.20 | 6.80

plug four
wils Mda Tumn on
” 30.00-1-0.00 28 2.00. 42760 | 240 | 2540 | 4.60
all devices
e Ads Turn off

, 2900 [-1.00 42640 [»360" | 28.40.] 1.60 [26.20 | 3.80
all devices 7

Laﬁa 26°55) (Favds o) /124)9% |\ &5.06» ) 28:959| 005 an24.46 | 3.540
Jovaylatsnu 88.50 | 11,50 /| 83.23 | 16.76 | 83.16 16,83 [v82.20 | 11.80
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@e Fde Turn on
2340 | 6.60 | 2080 | 8.20 | 1820 | 11.80 | 17.40 | 12.60

plug nhueng

e Ads Turn off
27.80 | 220 | 2420 | 580 | 2220 | 7.80 | 2040 | 9.60

plug nhueng

4e fde Turn on
29.00 1.00 | 28.40 | 1.60 [=2940 | 0.60 | 28.20 1.80

plug song

918 F&s Turn off
28.80--1.20 1-27.607 240 . +-26.80 | 3.20. | 27.00 | 3.00

plug song

98 Frds Turh on
2740 |- 2.60- 2520 480 | 21.60.| 840 | 20.20 | 9.80

plug sam

e A Tumn off |
30.00.].0.00- | 29.20.| 0.80 | 28.20 1.80.1.27.80 | 2.20

plug sam

418 ANEY Turmn on
plug si

29:601.0.40 .} 29.60 }/.0.40 [ 28:20 | 180 [.27.00 | 3.00

18 & Tarm off
plug si

28801 120 29.00 | 1.00 |'26.60.| 3.40 | 24.00 | 6.00

98 A1ds Turn on
29.80 | .0.20-11'29.40 | 0.60.28.40 1,60 | 27.40 | 2.60

Thangmod

98 A1 Turn ‘off
30,00 0.00 | 30.007| 0.00, | 30.00 | 0.00 | 29.40 | 0.60

Thangmod

e fd Turn on
27.60 1+.2.80-.21.80.|-8:20 {21.40 | 8.60 | 20.60 | 9.40

plug nhueng

e fds Turn off
27.80 | 2.20 | 26.60 | 3.40 | 24.20 | 5.80 | 2240 | 7.60

plug nhueng

wea fds Turn on
29.00 | 1.00 | 2780 | 2.20 | 27.20 | 280 | 27.80 | 2.20

plug song

wia A1ds Turn off
30.00 | 0.00 | 29.80 | 0.20 | 26.60 | 3.40 | 24.20 | 5.80

plug song

w1 A1de Turn on
2780 | 220 | 2620 | 380 | 2440 | 560 | 20.40 | 9.60

plug sam
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N4 ANE9 Turn off

l 29.00 | 1.00 |28.60 | 1.40 |26.20 | 3.80 |23.40 | 6.60
plug sam

wifa AE Turn on
plug si
wia A& Turn off
plug si
e F& Turn on

2880 | 1.20 | 26.80 | 3.20 | 26.80 | 3.20 | 2540 | 4.60

2940~ 0.60 | 28.80 | 1.20 =284 | 5.60 | 23.80| 6.20

290,060 ~128.80-) @2Q-127140 | 260 | 27.00 | 3.00
Thangmod

e Ads Turn off
30:00 | 0,00 4/29.80 $.0.20 -| 28:20.| 1.80 | 28.60 | 1.40
Thangmod

lde 2867 | 183 | 2142 |( 258 | 25:82 | 18| 2462 | 5.38
Souaglagsin 95.57 |\ .43/ | 91.40 |'8:6.00 | 86.07 |*12:93<1 82.07 | 17.30
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918 A& Turn on
2180 | 820 | 20.60 | 9.40 | 19.00 | 11.00 | 18.00 | 12.00
plug nhueng
918 Fds Turn off
29.00 | 1.00 | 26.00 | 4.00 | 25.00 | 5.00 | 23.20 | 6.80
plug nhueng
18 A& Turn on
28.407| 1.60 | 28.00 | 2.00 2660 | 3.40 | 24.20 | 5.80
plug song
W8 F1ds Turn off
28760, 3403 27.604 62401274 | 260, | 26.60 | 3.40
plug song
78 AIde Turn on
26.60-| 3.40~| 24.20~4.580-| 23.8.| 6.20 |.2220 | 7.80
plug sam
8 A1 Tum off
28.60|/1.40 |127.20 | -2.80 /|.2540-| 4.6Q | 2440 | 5.60
plug sam
918 ANE9 Turn on i
) 28.60{ 1401 2880 1.20. 12840 | 1.60 |.28.20 | 1.80
plug si
918 149 Turm off
) 29.00 | 1.00 | 28.60 |.-1.40 [ 27.40.1 2.60 | 26.40 | 3.60
plug si
e F1da Turn on
29.60 |.-0.40 ) 1.28:80 |=1.207 |, 27.60 | 240 /| 22.80 | 7.20
Thangmod
41 Ads Turn off
2920 | 0.80 [727.40 | 2.60 | 26,60 |»#340 | 24.80 | 5.20
Thangmod
e A1de Turn on
21.40+). 8.60-(.18.80-4-11.20-717.20 | 12.80 | 15.40 | 14.60
plug nhueng
WY A8 Turn off
28.60 | 1.40 | 27.40 | 2.60 | 25.80 | 4.20 | 25.40 | 4.60
plug nhueng
VR ANE9 Tumn on
2780 | 220 | 27.60 | 240 | 25.60 | 4.40 | 24.20 | 5.80
plug song
MY AT Tumn off
26.60 | 3.40 | 25.00 | 500 | 23.20 | 6.80 | 21.20 | 8.80
plug song
N4 ANAS Turn on
2620 | 3.80 | 24.40 | 5.60 | 23.80 | 6.20 | 2240 | 7.60
plug sam
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wie Ads Tum off
28.00 | 200 | 27.60 | 240 | 24.80 | 5.20 | 2280 | 7.20

plug sam

wile A& Turn on
plug si
VN Fds Turn off
plug si
W A Turn oh

28.40 | 1.60 | 28.00 | 2.00 | 25.40 | 4.60 | 21.60 | 8.40

28807 1.20 | 27.60 | 240 [*25.80Q | 4.20 | 24.00 | 6.00

28.601-,1.40,1-27.407" 2602560 | 440, | 24.20 | 5.80
Thangmod

WP #ds Tufn of
29.00 +11.00-128.20" |=1:80 | 26.00-|, 4.00 [\25.60 | 4.40
Thangmod

[afie 2724 | 2l6v| 26146 (358 1 25:021| 498 op23.38 | 6.62
SounZlaLIIN 91.80.1.8.20 /| 88.20 |'11.80/{.83.40°}.16.60 ¢ 77.93 | 22.07
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