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ABSTRACT

Presently, the air conditioner has to be controlled nearby user so it takes
a duration of time to decrease temperature. This project is developed the smart air
conditioner control system via internet by using the smartphone from everywhere.
The Raspberry Pl and Light Emitting Diode are used to transmit the IR bit pattern to
control the air conditioner. In addition, the DHT22 sensor is used to measure the
temperature and humidity to ensure that the air conditioner receives the user’s
command. This system starts-with the user selecting temperature in the android or
web application. Then, it will send the user’s cormmand to the database on the
Raspberry Pl.and the Raspberry Pi will fetch the user’s.command and send the
corresponding  IR-—bit-pattern to ~control- the —Air-conditioner. Moreover, the
temperature and humidity from DHT22 sensor will be sent to the database and
displayed on-the android and web application. Finally, Raspberry Pi will bring user’s
data from the database to-analyze and create a smart system which on-off the air
conditioner automatically, approximate power consumption-of the air conditioner
and appropriate temperature suggestion.
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i i - = ] <4 -:‘!’ ] o [y} [ ar ™) =l [] [ 7 =
Virtual Circuit Aaaglinainanaiiouduaideunasfudifeyaiu dufsusazinuanoadl
. . o DR 1w [ J
AN519UBY address Uag destination route Welwiiazsenulasieaslaasiaiountun
d] o . v at [ O 4 al v v 5 [ :)I

#Ban13 Wlevh connection setup t@3audanaziudedoyaiu Taaldidunilnasn dalusy

1 r-" o at £ a, - .n' v 2 1 ]
Liftdguiiesnnisadduresndayafianain vislina1sgrdourasdaya n1sdesiy

r

P ) o v el 2
fayauu TCP Uy byte stream-oriented dw3umiiriivas TCP Uszneusiuniinginasy
error, 1 flow control, i1n1ss1ddyaaa (multiplex) n3avitnnsuendoy oyl
. n 3 . dd o e v oo o
(demultiplex) applicationlayer cannection uannUAgIMIUINAIuALLaniUdgu

an1usuazyinnITUTzaULIaN (Synchronization) sl

2.3 mavieureduinafiinuuulias [4]

d ! = £ 124 ﬂ. J o/ L a &Il as §
nvivteusaBuwmeflauuulfamadudandinlaulavng Tulutagdu Saunau

<l o e e o = 1
fdunnsWeusaiil Wi-F wiuneufidonnisidendewuuiiiundadl Wireless

2.3.1 Wi-Fi (Wireless Fidelity)

I3 P v oo g ¢ a ) .

BIAN TNV ANARD UNER A9 38U LLAT YU LTang (Wireless Lan)

v i ¢ o o N a 1
muldwalulainnsdeansnnagm IEEE 802,11 Taunsaiunazideiuatnsoindededns

Y ta v s = o NS o v v o

fullaglilifndefinran Jadegunialimaniuiunmansisaeuiidutiesuds gunsalfies

al a a S ™ . at 1 -‘c:‘.J qlﬁ = 1 dl al
gnuzviunTdnyanual Wi-Ficertified Suiesitgunsaliuluaninsaiasedearsiugunsal

U niasddnval Wi-Fi certified 160



2.3.2 1nsgIUYeY Wi-Fi IEEE 802.1

IEEE 802.11 ABNIATFIUNTTVIITUTBITEUULAIRT L TauivuaTulay
Institute of Electrical and Electronics Engineers (IEEE) lUusnasgiunats Aladanufius

1/ J 4 o -J & < 1l v v o at a'
14 LWG‘VE’{]S'In']ﬂ’]‘iL‘If@lITFJ\'IE!‘IJﬂ‘iﬂJLﬂ‘iE]‘?J’]E.Iiﬁiﬂ’!tit‘ll']ﬂ'lﬂﬂuUUﬁﬂUU AR 2.1

M3 2.1 31RT9IU Wi-Fi Useinnehnag (4]

UNTFIU p WUUATA . ansdaya
b09 11 Ae (GHz) Mk NIRRT i)
802.11 2.4 GHz 20 MHz DSSS/FHSS 2 Mb/s
802.11a 5GHz 20 MHz QFDM 54 Mb/s
802.11b 2.4 GHz 20 MHz DSSS 11 Mb/s
802.11¢ 2.4 GHz 20 MHz DSSS/0FDM 54 Mb/s
802.11n 2.4/ 5GHz 20 /40 MHz OFDM 600 Mb/s
802.11ad 2.:4/5/6 GHz 20'MHz SC-OFDM 6.76 Gb/s
802.11ac 5 GHz 20 MHz OFDM 6.93 Gb/s

2 1

WWeFIU EEE usiaswuuilvef dodasnalyd

2.3.2.1" w175 EEE 802.11a

H 4 o 1 d‘ s L
wwiedngliaauauiitnugiuaud 5 GHz faannialunisiudedaya 54
a | o al [ o v < w a o
Mbps @nsavinisunsnwialeuazteyaiiseinisanuazidengals lagdnsiaaunsaly
[V 7] o v g vy v oo o e I g w & |
m3Tudstisyaanniauiussauivinadd efiussesmansdeuseliinniu wu 54, 48,
L 4 d l:‘ v 1 1
36, 24 uag 11 Mbps \Jusiu vauzirduawd 5 GHz ladlaldiuetdraunswany wszuns
1 - 2w o da W 4 det o w i 4
Usswirlilaygalildpauainudd dafuldymnissunaupduaiuidedhles deanedu

d CJ 173 1 1 L] vV as d H
A 2.4 GHz nilmsldnusdrsunsvatevillidyyiuvesrduninud 2.4 GHz gnsunay



d LA EJ GI ot 1 d 1
MngunIaissimduillipdumiuiideniuld ssesmenisdeuseuszna 300 ¥aainge
ns¥adyaa Access Point vniguAvinsgIu 802.11b uda ssezviaaslatesnin

< d o ] & ' o LWy
802.11b MAAUANAAINTIT LAzl 2 mmsgwmﬂummmmﬂuiwnﬂﬂ uAANAL5? 54

Mbps anunsaldendlafiunasgi 802.11b

2.3.2.2 31nm337U |EEE 802.11b

o @ < 1 [l 5
Um53U IEEE 802.11b Lﬂuuwmigﬂwlﬁwmmwuaermuwwmmwm
Y 1w e < d < < <4 v
UszwAlvemaiduiu vanulinduninad 2.4 GHz (Rduanudldannsaldnuuuvaisisuy
Tudszmalngld) dannuanansglunisivdsdeyaiiaannsa 11 Mbps naadusigunsal
wiedrgluaatauyessrudladuaiudeuduaunnunn lnannaaniusidesdannsa
[ 1 o 1/ - 4 v b 1 al . . . d
inusauiule aunIINAENEABINIUMIATITEBUINERIUL Wi-Fi Alliance Liansi9a8U

e

3 v oar LY 1 G‘
wnsguvesgdnallazamadnulivewsazinas gunsallaaanauininigiu 802.11b

3 = s - o as v [} o o
TWl4luesdnigaia dardunisfinen anuiaist sy tazArdwmsidrganiuiiineideunn

=¥ ;d L 2 o -:J oy
U UazanN@TFTUUNISUULUTVATBL AL UY WEP % 128 U

2.3.2.3 1nw3g1u IEEE 802.11¢g

v < ) <l
U951 802.11¢ 1Una1uR-2.4-GHz ansaiudliayafininuia 36 - 54
ot = 1 @ W
Mbps Fuduananiaigandnunigiu 802.11b Taouasgnl 802,11 ¢ aunsauiusesu
4 v u i lo &/ ¥
AsEIluNTAeaTaINaR 2 Mops I# (mydamuindenvaaniatoildinm) snasgil

I

oo v a o 1 o H '
L{luﬂu"dll'tlmaﬂ’mﬂu‘-ﬂ'}u’mu’lﬂuﬁﬁw“l;.I’ILW]‘IJﬁ 802.11b Viﬂ’]’]lli.%’.lﬂ‘lﬂ'ﬂ
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2.3.2.4 Wm3gU IEEE 802.11n

802.11n iusnasgrufiannsavauuuariuaaiud 2.4 uag 5 GHz 16 Tee3u
ALLEIRAUS 300-450 Mbps Tﬂuﬁmﬁmmmﬁgmﬁ' 2 - 4.\ vusmeUnsalnsznedyyiu
Laaauau wazmnglddeanisldauiinimiagegn iniesneuiumeswnniudogunsal
\AABUTIFBITBIUNIATEIU 802.11n Feufu amsgIu 802.11n AnTashanuTan iy
802.11b, ¢ lai Tﬁalaiv'iﬂﬁﬂisﬁw‘a‘mwfﬁwuummmﬁaummgm 802.11¢ \ileilgunsel

802.11b iy lgausiuny

2.3.2.5 a7 {EEE 802.11ad

¥ m3g1u JEEE 802.11ad Wie “WiGig” \inannTarandumndedngiiaus Ty
Y | w | v o o : .
Juw 24 ninganu 2012 Marvell wag Wilocity TeivsgnianasifugAalmitiatn Wi-Fi

solution wut tri-band Tvalaengnan Tnentaldruii 60 GHz gwnmmavguiigeania 7
Gbps

2.3.2:6 31w3374 |[EEE 802.11ac

W 0TI EEE 802.11ac WWimsgiui 5 GHz Timgwiiuuaul fansuuuvany
1 H L o @ o L3 GJ { 1 v 174
anilgandnfieda et 1 Gbps uazdmivasiinuafiey1atiae: 500 Mbps Tan13ld RF
a ¢d w | ' < - <
wuuAIavinni1enda (80 mis 160-MHz) an3innndl (guia 8 @n3x) uazuegianiinI1Lae

N7 (983 256 QAM)
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2.4 gudaya

] & v & w e e 9 win u Y a4 d W
Fudeyailiumsdaiiudeyasdratiuszuy vibiglaaunsaldteyaniietes
1 1 as v CJ I a g kel v o CJ
Tusguvanising saiula nefsghiinaudrdeusesdeya wazdiaunsavdniaeaniiu
@ v 2 o a4 o ow < v o4 Ay & < )
daugivestoyaniy anvivtayalussuuiszgnesateield uwasilunaspudeany Tngey

fimstmuaszuuanulaenadvvesteyafugudeyaniealilutlagiulaud

2.4.1 MySQL

MySQL Ae TUsinTusyuudanisgauteya Anmuilayuien MySQL AB
v o & v 1 o oW o @ d A4 Ao w & w o v v w
wihiniuteyasdtuiuszuy saeiumds SQL ilunTasiledmiuiiuteoya Avedldsuiy
d‘ <4 = | o :.'1 v ql o 1 1/ ] o ) s
wwaesilevaaluiunsudug inetildssuununsesiuaniudeansuewld Wiy
{ a 4 @ v oa ' a o o y o <
LA3aeUInsliy (Web Server) titelvusnasudnwansudaivitnuilaniasusnng (Server-
Side Script) 194 AT php A1 aps.nét #3enwatataan Wudu vieiausuiu
Wiunsuisyna (Application Program) 1@ nawriglaludnaeniin n1w13191 w3e
< & o 14 v o 1% a wa -
iy Wuau Wsunsugnesnuuulvanimsainulduussuuijidnisivainvay

v [3 d o i
waziluszvugrudeyalamumaein (Open Source) figniluiFruanniian

2.4.2 Oracle

=

Oracle Az Wiunsuinnnsgiudeys ndalayuitnoainfa dalulusunsy
Jan1igudeyaideduius n3e DBMS (Relational Database Management System) 672
o o v o g a “ ! 1 L L o 1 1
Wiunsuilagimhndudinanresfiose Uszaiu sswinagliuazgiudona vilidldau
v v v 3 i v v 1 Y <
aunTaltiugudeyaldazaindu wWumsmumdeyasg mealugudeyaiiduasazaan
Tnedliliddnduiemauidanaineluresgudeyaiaunsadiligudeyatuld
v < v < ) ¢ ar
gm'ua;‘gaw.ﬁaﬂ'l'ﬁ’lmmi MySQL LuaqmnL'TJui:‘,'uugwwa;gaimwuwnaiw il

AU lazamsaaasenigly Raspberry Pl
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at

2.5 nsdeuasiudeyaunal INFRARED
2.5.1 $988unssa (infrared rays)

uasdursnnfsuwalagUndnaly aveyudisbiannsoueaudunsiee

v a <t < < 3 ) o o ¢ 2 W
Iensrzdunssaiiaauenandu 950 nm Fesndranaduiiauywdueaiu Judy
waravilnunsuininazgnidenlddmiunsmuauszeslng wasdnumraniadumsie

a v L & L) o 1 ]
lalandursisnaninsoainaldiewasmaelalusimgn wiuywdisliaunsaueaiu
- C‘ 1 s 1 1 o L3
uadursnsanUaseeaninanmianualszazlnalalavataaaauinsldamwisavinli

@ L4 L = < < v ' @y n [ n - L4 1/ 1 v
weauld ndedidleniandesdiaguadneaaninsa iyt uasdursaale udud ndea
dregululnidwiiiadelunniui wigenatals q luilumeeulviadundindeadieglen
Tnadwdt 1annsausditunsosnvresdurssals. Saddursisaiiuvasiiiainning
Wi uaedunINIATIAnWETag waealvl Wsy szunhaifou WinsziEe1n guaas

1 al = o @ 4 1Y = = v L
annTaudnisefddunsasald duiylumsdeaisrauaussBuntatindenedldaam
al o J

v ab il a o a < dt w 1 1 a
sedlnssiunebiliulelandeyadurinsangnadseantd wumslddmiuedeliiie

JoRANA

2.5.2 n5dauan153udIdan Infrared Remote Control

— - g a &d o
2521 nrsdedyanal Infrared annwesesdiedidnnsetiindnldda

nsasuadunsse (Infrared Remote Control)

nsszgndldnaududsnsnssfiunisussgndlflunisdearsuuulfane
(Wireless communication) Tun13naunugunsainiainiadliluii Tnanisdsdeyaasiiu
M19anaaALED (Light emitting diode) W1usiads (Transmitter) n3e laser diode wavazdl
#13u (receiven) vimiviuasdyqaudeya nduluduteyaduusnviedeyadumaiuies
Tﬂu’lum‘idqﬁmmﬂmﬁULﬁaﬁaxwﬁnL§SQﬂﬂigﬂﬁumumnuawhqf] viauitelaliAnn15en

Aulun1sdadygyial Infrared Fadlnnsivua nie afeguuuvresdgyeaiazdieantly
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[38n71 A5 Coding «'ifqﬁ'zgcmmﬁlﬁ%qﬂéaaanhﬂugﬂ'uaqﬁ'zytmmﬁ%maa (Digital Pulse) &4

] ad 1 1 : i o o v a | el
fianmduiususdawileegiugie 30 - 60 kHz ¥ IR vesdvie LG asdanudegi 38 kHz

2.5.2.2  AsTudyena Infrared 210 Infrared Remote Control

Tumsiudgaraaldiougesdunsusalaglulasaauiisegld Tsopasss
\eswndyguiieansan R ﬁmmﬁaq'ﬁ 38kHz T1 TSOP4838 1y receiver 3y
dryeynad Infrared Lf.uumm'igm'?l"mwiu U58NaUAI79996999 19U 293U (Amplifier)
(WonUanany), 2195nTILAUARNIY (Band pass), 21393A2UAN (Control Circuit) Uas

= o o
']W'immiﬂmm (Demodulator) ﬂQLLﬁﬂQ‘LuUEBﬂ‘LCﬂ‘E}SLLﬂiN E‘U‘V] 2.4

_N Inp]_u Control

Circuit : ]

DN

T

| Ay !

A PN |

i L . Band Demodu- | rlf

! 1 .APS . RN pe WA D —Il\

L {
+_: ) GND
Lo=-=]

JUN 2.8 unurisuanyisningli infrared Sensor [5]

2.6 vann1suaglandy e uBunTLIn

mateaamiBunTLInanTanTswIvdda uBurTsawllUfuAwa
< o I o = o Ad vowyve o a =
Mawzauanisnaunasndaludatene deduulasudngraidunaziiniinses

i tas b w =l
rrudiudaneenluwdeusdygiatoya wanwaguil 2.5
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fi!'
}
4
\i

. P, Aty

dads

i
[

gﬂ‘in" 2.5 ﬂﬁua@,s,amﬁﬁa?hacgsmm?xuwﬂLsm (6]

mngﬂ‘lﬁ" 2.5 Ay raBunINIAIBEIUN TV NUATBINS T ame s Tin PNP %
1AalanAeiaEReiy 1R LED Tnuvidilvesdans s Wedyn aasgndieanaini IR
LED ﬁ'a%‘uwﬁwmu;uﬁ’z:uzy'lmﬁgnaﬁqmwN"iu'awmﬁaumumm?idm Band Pass Filter
(BPF) ﬂziﬁﬁmmwmgﬂéLuﬁauaaﬂuﬂ w%’aa%mUlﬁiﬂﬁ’mmﬂmﬁgnua@aamaxéwaﬂmn
dumsusnlalonlugiletu Lﬁaﬁe%‘ulﬁ%’uﬁ’:y:ymﬁummmsLwﬁal.awwﬁ’zucgm“ﬁa;ga
Fraan sy

Tunsdeansuuuaynsuiatinaswals “marks” uaz “spaces” 34 spaces 1
Fyaanduiidauanuzieenanadosdidug sz hifluagnudeyesnuiludas
spaces 429 “rharks” agnizvasdagraBunsisasniuiadilauaslanimnudianizgas

=Y

ANUATENIN 30 kHz uaz 60 kHz Talnumaldazivultlusunsalddnnseiing
o v Y ow L o P ) v w & d v ¢
iU “spaces” niuldrsuanaluszau high fdnuesnmve
Y @ ) ) , Ao e & w AR & IV 3
thiu uasdnyayes 'mark' #uldaguanaussay low Asueenevedtlaiy “marks” uaz
“spaces” Lilavanedse 1 Was 0 sadiaIn1sfiazdem @ ius iuviaiesening “marks”
“ » -J J s [V -:1; 1 q‘ [ 1/ o/
way “spaces” Wialasleannuduiusues 1 uaz 0 Fusdiuluslaneangnianly dnwae
s [ a3 1 o W =t a
resdgy g ndayaniintulunizununisdiasiuteyasynsavetlunasulnsadunsie

uamdluzuil 2.6
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fedadayauna

s UL UL L]
roocwndl AR B 0D

FauaNuw 38kHZ

Aygyrouordneaitiven
FoumsBiuenen 3exHz

< @ w v oo o | o w
JUN 2.6 anwazvesdyruteyamaadulunszuiunisduaziuteya (6]

1NgUN 2.6 asuitulady Bunsssaniluneeulvsaddygaiignuegian

Y u
]

FauARuWIY 38 kHz Liledesiumisunaute daygial meshudifudunssaiitadessu
mmmzﬁwmiﬁua@,l,amﬁiymmﬁ%’u‘lﬁ TagaziinisaaduTsauYes “marks” wag“spaces”
910 low Tl high wagann high Wilu low sudrsu uazvianisulasinunniiisy
Fryunauiisuls \Winavlagiu 2 leedsnsudanduamatng 2 ﬁummmglﬁmugﬂﬁ 2.6

: o a‘u 1 o W s
uanmnu*z’fay)aumgm 2 N3V LaTAIRn TINUTINNY

2.7 1995988 IUBUN TR

ay a = e o < Lo )
A TIEIgdyanadunslse dudnnisvindiufeiila Raspberry Pi foanisazds
dryeyrauelny IRLED &y euazlansinunneey Base 9 sdanitudanaseiln PNP tuas

2N2222 91 Collector 6oy IR LED F7ualvia dutiualuadanuivasinglwauis 3V uas

=

. () o o 1 o | ot a
91 Emitter Aafu GND 9aalBunn1sdsdnanalasliliiuiasveedygrasunisess

13

I A a 1 s By 1 Q. =*
ANTEUABYUTENNU 0.5 mA WHavi1N159899 598 8dy 1B un5L5e AINTEUAIZLRLTY

v 1 at = -EI c’l’ <l o d
Ju 0.7 mA deralfszuzaasnisdadyaraslssezaiuiy Tnedeaseagun 2.7
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R 470 OHM

HTED

DICDE

IJ al =
JUN 2.7 29a5nedggnaldunsnge

2.8 TaseveUssamiiney (7]

Iasegradseamvion wie Brguyssaimdien (§anqy: artificial neural
network) fig lulwanNAdinAIanMIe lnanne N IAe AN UL Tanarad TauLARIY
mMIfuIRLUReuLATUTlEs (connectionist) wuIARIRUYsmAT alllg19AnN s ARE
Trsstnelniadann (bicelectric network) Tuasies #Usznausas WadUszam (neurons)
uazgaUszaulszam (synapses) T uysramiinann1sdsuresswitugaduszam

& A o o | W
FUIUULATEVIYNINIRIUTIUAY

2.8.1 Tageg$19

Tullagduingrenulszamiisuiilassadnunndrsantisnuluaues uands

1= 1 1 | b=

wileuanesluwifiidrsanulszamiiion fanissunguuuuruiuresniislssulana
dovq uarmaieuseiifudiuddyiviliAnadTygrve st eRarsanauinuds
avasilvuralugngrsaulssamiiouagaun suntaaduizamiainududoaunia
whegesvasiivny sthalsfinumihiidfdyresauss WunaFeuf fnsamnsodaesiu

MYUBUUTTam
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2.8.2 Tuwaa

tenulszamuuuleulun (feedforward) fsgud 2.8 Usenausisienues

Inua (node) F1a1aazgnimualifdulnuadune (input nodes) Tiustendn (output
1 U iﬂ!‘ 1 = . ] IJ 1

nodes) nialuunegsznitanarsdauiundt Inuaduiau (hidden nodes) nvsiiause

o/

1 - o 1 ,u" s 5 ] IJ L7 J v
seinlvue (Wieiliveu) Taedwuadnimin (weight) Aivegndulenynidu

Hidden

d 1 IJ d 1 ar 1 1
U%2.8 denudssamiteaiinswesseiutitungalua (7]

d l 'Al e =l a 1 v ¥ a 1 1 ldy v
Wethaamusmiuaziinsimuambiualvuauns lagawmatensszlaun

o L3 el @ 1 1 < )
MM IAualaguy s UL Rdad 1699 viasaganlusunsudug 9ndulvue

£
= [ o at v

sunmazdeiitldfulumuduionmeen laenariidieaniuazg neaifudniminveud

\Fau Tnusluudaluasius Fadumasawaninuadieg udrdsfuanma Tasialueld
fartudnuess (sigmoid function) wdrdsarludafusaly asdunuilsiAnduly
0w fazdu aufdlruaiendve Tnelugauin (513 a.d. 1970) Swutuasgnimualiii
AAeTl Lm"lu{]%a;ﬁuﬁmsﬂﬁgumau'i%ﬁqﬁ'uqmmm*&waamwu‘iﬁiaa%‘wwaq‘z}wmu

1 @

o4 " .
Ussamdstiodn qilalsglagdu (Neuroevolution)

a
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2.8.3 UssLnnaastiesnuussamiiiey

2.8.3.1 meilwunsouvianedu {multi-layer perceptron)

Tassredszamiiisunuy MLP Wuguuuuniaveslasedrodssamiitouii
Tassadraduuuumansgdu figui 2.9 Wdwmsuruitiaududedlsuaiuode Taud
nszvaumsindutuuuuiifasy (Supenised) uazlddumounisdedrdioundy
(Backpropagation) duiunastindunszuiunisdemadoundu Usznaudae 2 dudesfe
nnsdarulydnamin (Forward Pass) nnsasinudieundu (Backward Pass) dwiiunsdaritu

1/ L5 L 1 v | = 45 £ £ 1 1l a}l i:l’
Wit deyassnudrlasdipdssamiisamdudeyada uazazdwuaindndunila

] '
ar

Wgdndunilsannszadsfudensoan drunisdsiudeundudninminninideudeasgn
Usuwasulifaenndasiungaisuivainnaie (Error-Corection). Aanasiauenanauil
uvia39 (Actual Response) AunameuLilvang (Target Response) Linudyaaianana
(Error Signal) ﬁfaé’mmﬂmﬁmwmmﬁasaﬂEhil'auné'uL'ﬁ'ﬁéTﬂW&'}ﬂﬂﬁsﬁmLﬁuuluﬁﬁww

u

o o o ! ! : at d] ! ) & - v a 1/
RINNUTINUATILT LR Ll.ﬁﬂﬂﬂ'm’muﬂ‘dax‘lﬂ'ﬁt‘dﬂllﬂSQBQﬂlJi'U"'ﬂ'L!ﬂi:ﬂﬂdﬂﬁﬂaﬂw.m’ﬁ\‘ll.‘lﬂ

Tnaranauitmne
{nput Hidden Output
layer layers layer

31117% 2.9 wesdunsouvatstu (multi-layer perceptron) [7]
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NENNTYINIUY0 MLP Aoluusazdureaty Hidden Layer ailfandudniu
o o var  a n’j' L -4 ! . . .
Aulallialasuderas (Output) 9nTvusaluduasumini Sundn Activation Function

1 ] I o v ¢ o s v o o @ v oo w
TotlunsazduliiswludeaduilsituderAusly tudeusniuimhidfgfe aswerany

2
ar

1/ J v z v 1 v o v =
wlastauaindunluty (Layen) Uuq ianuisausnuszanuuandwladlfidunsaduion

¥
1 <

(Linearly Separable) uaznsuntayaszgndsluistuteyasen (Output Layer) Tuutansa

U u u
v

ondntudedditudeudnnnnis 1 duluniswladeualiedlugy Linearly Separable

2.9 wsunsasawaUnwalatu (Android Application)

woUwAtATUse Fanansefasaldenldiuaa mlialiszuuujoanis
Android %a'luﬂwﬁ'u‘lﬁﬁmiﬁ'mm Android Application fusinniiesaan Android fu OS
iy Open Source aansaldanulans uazindalanruauriulnuiogUnaiiivainmany
wazdnWalulfaiuisaRaul Android Application Tagiag Notebook 3 PC Desktop
s7aual Fenlddrmnaanaisaves Android fidauisavitesauiy Hardware agraii
daszldliounnedns Initlilasunaudeninasinagsiesuaumeauasiinini Android
Application alfusalfuginavaiyq Uizstam W Application fianusamanuldanuls
'y wie Application Aidaswaviadendudiusnisinng &1 Application HuilUsylumida
B L

2.9.1 Android Studio

Android Studio 1Uu IDE Tools @1gman Google LiwmuiTusunsu Android
Talawz TagWaur9rnuuaRaiugIuaen Intell) IDEA Adneq fun1svinenives Eclipse
waz Android ADT Plugin Tngdnguszasfines Android Studio Aesiesnisiauiiaiesile
IDE fignansaaiun App uu Android Tiiuszavsmmnniu sashumsesnuuy GUI fitay

awnsa Preview @3 App yuuefiuansinafuuy duisnlwu (Smart Phone) usiazgu
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annsauannauvetalaiuilaulidesitnis¥u App vu Emulator sauvadaudly

Uiuussluisesveannu§aves Emulator Adaweilymiueglutiagiu

2.9.2 AW Java

Java 38 Java programming language fisntwilusunsudaing Waulay
¢ a a < d aw W o _ d ¢ & ¢ d qu
Wwud neadis wazgddansaudug Muitu dululasdadud awiliyedssadinelduny
awEndanda C++ lnggdluuliiufuduraisiunwadeulanaiing (Objective-C) us
a 5 1 @ P | v e va a ¢ a v
Wun1wilienan mMwilan (Oak) Fenstemuaulsnlnanitnuees Laud nedds ud?

at 'J ”'A E!I J 1 IEI v o=
nendadadagululdde "9137" Fadudenuduni Yawnuyenad Java agiigidou
Tusunsuansaldndnnasued Object-Oriented Programming WU sunsuveany
A2y Java L@

ar

a ) (] =] “ K =l =
M Java Wuarwdwmiuideullsunsunaduayuniaifiouldsunsuidaing
(OOP : Object-Oriented Programming) T sunsuiidisudiugnasisnialupaia dailuaana
= | a . <
AefiAuluves (Method) w3awq@nssa (Behavior) Fsildniuy (State) uazjunsTa

(Identity) Uszamigianssal (Behavior)

2.10 Vuuaunatatiu (Web Application)

nMaNasEuUUULAU Falszuruiimilwaisuluwu Online (saulatl) i
wuu Local (Tamea) naaluae LAN (Waw) waz Global(Thatea) sanlufuniadie
a ¢ o L ° a’ o v 17 . =] &
guweills vinlivinzdwivauimesnisteayaiuy Real Time (Gualnd)

MM9vineTuues Web Application tulusunsudunilanzanadisguuiiuneis

= . . d. s . . o o d s a o ﬂ.ll
leuiu (Rendering Engine) @367 Rendering Engine azvimitihiivdne fetdaigaAidinie
v v H o J d. 1 ¢

sUwuulassaindayaililunsuanma duanwavuiundunidusanm Wsuns
| o Y 1 2 i o Vv oa W - - o o
d7uN119M18Y U Rendering Engine azvinntiiivdne Asniaidsuuwdawdludaiiuanana
o’ v .U b A} L 1 L} o o/
JannTIvaeuteyaniudiilasruuasnMTUTEaIauI IR NN TIIIUNEN ) A3

al 1 a & o . - -f 1 y <« & «
Meeguuweiiied Tudnwuz Web Application wuutlawiu Hudiwiaiazusznauly
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15 = lil o v H d 1 ¥} L
mududiviesdaimiideusedulratousaulusianea HTTP/ HTTPS Taauanain
o & & a v 4 1 c‘q’ ql' 4 s - c-')
U@ ivieiasimimdadafiivadewunisuanwanuanasgiu HTTP aana@naly

v d as ¢ o = & w ) . :
wa3 LuwIriesasilduyssulanaditerassiiudanianiw 1y Script Engine 98907191
=i = n‘j o & 5*' a0 a‘
PHP w3@eiazilnsdnnananiia tWsudsn (NET Framework) @aildruianiw CLR 1
L5 =Y e oY 2 % o d = v
ldulanrwidumesiiagn (intermediate) anlAnidaunia VB.NET®Ia C#.NET %38

g1azitlu J2EE flduulaludldnesranaiilaainlusunsunsanan Wy

2.10.1 HTML

HTML dau121nA191 Hypertext Markup Language Walu113100191 seml
(standard generalized markup language) 1oy u1el tim berners - tee L'T'Jummmﬂigmﬁ
Tiiuenaslugluuyres i umavussyiAIedaduwmedils nadunldtenansinanil
Wlalaanisldldsinsuiiuusnagesi (web browser) 191 mosaic, opera, nescape
navigator, internet explorer 4@ L‘%Bnquﬁnﬁa%}’mﬁ? gA1wr html Tofdea html As

1 at C'[ o @ Qe 1/ =
annnltlanuaissnsumames uasssuuufuRmIlavainuate e

2.10.2 CSS

1 /) @ 1 O | -] <
CSS tim1191n Cascading Style Sheet sinGaninadedn "aladda’ Aentwn
L 1 % < a
T Judreamsiaguuuumananinaianats HTML Tngii €SS dmianginausilunissey
=4 n " & as o 3 i & s o
LUy (M3e "Style”) vaailionlutanans suleun dvosvany ANunds Ussiandasnes
a L .1! o % ¥ as J
warn159AeteAA Bnsmvueglluy vie Style dlavannsvesmsugnianienans
HTML sanandrdsiildlunisdaguuuumauansan fwualigUuuutssnisudassalonats
1 ¥ 1 as &) 4 v 1 s al &
Lifuegiuilamranenars eliirgdenisdaguuuunisudninadnsvesenals HTML
ada < & ' & A v v
Tngiwslunsalniimavasuwlasienienaistesads niedesnisaruanliguuuunis
<l os s o a U ] = a
wasaNalenas HTML Hdnumgvasniuaiatenaiunnutitenarinighuivladidesiv

Tngngunamilunisimuaguuuy (Style) tenans HTML QﬂLﬁNL‘if’lJﬂﬂ%ﬂLL‘iﬂIu HTML 4.0
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et a. 2539 TugUiuuras CSS level 1 Recommendations fifvualag asdns World
Wide Web Consortium 13a W3C

€SS fiu HTML / XHTML dusiwiiilauazethaiu Tag HTML / XHTML 924
wifilunsalassiaenarsedaiiuguuuugndeadledliideadesiunisuanea
dau CsS agvihmiitlunisanusatenarsliassarn Funlddn HTML XHTML Aedau

coding @u CSS fvdau design

2.10.3 PHP

PHP #au131n PHP Hypertext Preprocessor Weliiseo11an Personal Home

g
ar 1

Page Tools PHP Aemwirsunalaaisiwan scripting language mmﬁqmnﬁﬁwaqmqq
wifveglulvdindandt saipt uasimlivusese e dadsandrda daaghnuasnim
ansuALL JavaScript, Perl (lugu Snvaisaes PHP flugnshsninanwansusuuiug fe
PHP #funtswauazesniuua Wislaulunsadsendisuuy HTML Tasananse
deaunsnsurlndenildlaesaluli suufangiad PHP Wunwiiliienda server-side
wia HTML-embedded scripting language Hufalunng niareuiiaissnenfisnaids
Tiugnadlu Web server azdantiniumaiideusag PHP Wis sfuasyiinisuszananany
Adaiidegliiatndudou usidsAeudmadns Al uadwsitladuffadiumaeiiai
oy Beledn PHP Huladeadtertd g tiaisiitadlfisannsaatatiuaiinldney
fuldl (Dynamic Web pages) I¢aensiiuszavs nmuaziigtauunau

PHP uraswidulasimernnguaesinifaniluidalanesiasuatiu wie
OpenSource Mty PHP Sailnaiailuetesan®s wasuninarelasanizethabuileld
321U Apache Web server szuudfjietaidu Linux nia FreeBSD WWusiu Tutlagiu
PHP ausaldsauiyu Web Server nae9 fiavuszuuyUinisegiaau Windows
95/98/NT 1usiu
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3.1 ¥ANNISNIIUTD9LASIY

User

l

Android Application

l

Internet

l

Raspberry Pl

Air conditioner

Database

A

<
JUT 3.1 urunmuasnyedaseay

Insanuilaziduanngldideninunnisinny visdengaugianueunsoun

weundiatu deyaszgniivlilugudeyanielu Raspberry Pl 970ty Raspberry Pl azvih
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d I 1 QIJ o d vV a . 1 )
mil¥eusegutoya wazdimadeninianisvirumungldimue ieidhdlwadnasn
ol = 4 s a & o w v
dyarauduvsnse saluisannuanniai Raspberry Pl azda wazirdayaiiinloiiulilu

L & - a Q J 1 d) -:a'v L
uveya wasieunsesaueUwalnduazinmatensesuteya Weuaneumaiiniale

F o o fy & o oo v a ¢ a 7
uenniduifantusvaivrdalsznaulunie Giasizinginssunisldey
< a o oy = -‘-'l ol ar s v s -:l [
wwIsediuaInd, inmata-Uanseslivemawuudaluiinusssnisesldauiuie
o1y, Uszanauinsldwdsnulihluudesfiou waziinsuunhqunpiifiaosesduldun

gldau

3.1.1. daudenisanuiniutaynwadaty

ﬁrmLtnuﬁqmiﬁﬂmuu.ammﬁﬁnmu'uaﬂﬂ'iqmuﬂ'mQmLﬂ?aw%’ummmhu
sumedlinlaefuAidnnueunsessueundtady (Android Application) dlianunsaiden
il unn1svihanu Anvasfiadaininiasyuaion sedunansaesinny uaz
TnuansfineendyanusinieuasosalaUnaindy (Android Application) fieenuuuuan

Tuguil 3.2
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Start
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Select vour
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On/Off
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another function
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Tetnperature

and another
function

Coritral On/Off ot
ternperature
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Control again 7

Off

Copy
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Type
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r

Ternperature and
apother function

from user

25

-4 1/ - ) al o cl d al -J s
wegliudanaundipdussninindendveseuniesliueniaisenis

=) d] ) =y = & ot é’
muAl ansanuinilelavesnieediueime madengamall saudaileiduiugiu

< @ a o @ a o @ a
YaaATaliueInA @ Ivuanasinanu ANWULYIANIaNIALATEIUTUBINIA F8AU

(Y 1% & = o al =|
ALEveiaal sndulianisdaiailageanissddueinid wazinig Copy ved
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3.1.2. d2u Raspberry Pl

winn13vinua Raspberry Pl uandlugui 3.3

Raspberty Pi fetch Mode,
Brand and Value (Tk)
frommySQL

yas

Check if Th == Tk

IR sends the bit pattern
frern Brand and Value to |
control A/C

Start Copying Mode

Measure ternperature and hurmnicity
hyusing NHT22

Store termperature and
hurnidity to database

Display temperature

and hurmidity

'

I Wait 1 second |

END

UM 3.3 uudansviunanues Raspberry Pi
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ot o o o W 1r :r{ 14
IINUHUAINITHIULEAINT T IUdUA Tty avInguYeyall 1 Aoy

a ns q' L al =J lln'J 1 & - o)
Raspberry Pl fiagun 3.5 %LiumuwamﬂwQ‘L’uﬂmumuuaumaammﬂwatmu Raspberry

= Vv ' ar

Pl 9zfedoyadgaainsauls Mode, Brand, Value Fasauls Mode tWudrudvunalnun

1 1 ar

o s Q‘ tl) J al 135 st
MM9Y197U 279auls Mode Taviadu 0 9zi5uszuU&In1siATesuduenntd usasauys
1 s Ql t s s -y d s 1 1
Mode Ay 1 aziEuilndudnasndyyrudunsniareanisliueinia diudeunfe
ol vV o s n: v d 7 ANI n:! < at at 1
#2uUs Brand Tddmiuvenivieveaniasusuainianiosdanng MIDANABNAY YU dIU
v @ 1 ' ° @ o ) e v
fjmmuﬁamum Value Ysvaninagyinisdalnualuuiaisalsuainid dausznavlusag
= =t E=" - J r o ] o/ ey
gaunll 16 01 30 srnwadea1Ua-Uansesdiuinaa nsidenuiuiianisaudnlull@

UATAILTIAN IMIANTSIITL vasRIntuIswiguiiisuA i iaagn (Present data) fu

1
& o

Iqi'yl L y -:;!Jdl b s n') Yy oo <
mmlmnauwm (Previous data) ‘Nﬂ"lliﬂ"lll-lWl’!ﬂu"ﬂzHN"IU.LWBUVJTIWQHQUG]LLWVIL'VI‘iU‘VIﬂﬂ

Y

UDALANAILATUNI 38 kHz IiaveanissuniuzesdyaauneueniiduniasTueinis

u

oA

= cl' o e o < < ad oo L d” (]
'J‘S'U'E]‘uw'ﬁﬁﬂ‘lﬂLﬂiDQ‘U‘i‘UEﬂﬂ"]P1i!:ﬂﬂ"lﬂﬂ?ﬂuﬂ@’LﬁmUﬁiLLW'ﬂlWﬁUﬂTl_llﬂ UBAITAUITUN

gamniiiialdlauly DHT22 1Aulugudeyat 2 dagun 3.6

3.1.2. @7u smart Werizu

winmIviua smart avudaty 2 dauleun Jnsasiaaiuzntsiauves
A s 1 o ] s
winsluanmalagldlassdhouszamiiioy ( neurat network ) uazuugthaavgll uanena

UM 3.4 way 3.5 MUFIU

u



Raspberry Pi fetches temp,
humid and time ( Hour )

from mySQL as input into

neural network.

False

Store ‘On’ into
the database

.| Estimate electrical

consumption

Store ‘Off” into
the database

A 4

Wait 45 seconds

P I oa ¢ ‘o < a 1 o
JUY 3.4 udlezanunsalviuretntelivenalegldlassieUszamiiey

J ar 1 o a v o
WwIgsUTuanAnidwineu nielilam

END
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START

Raspberry Pi measures Indoor
temperature (t)and gets outdoor
temperature (t_out) api from
cpenweathermap.org

it - tout>=15
And t < 27

Calcalate average temp

{tua) =(t + t_out)/2

v

False

Insert{t_a) + 4 to the
database

v

Wait 4 minutes

v

Insert (t_a) + 3 to the
database

v

l

Wait 4 minutes .

v

Insert (t_a)+ 2 to the

29

database
[ Wait 25 seeconds |
END
4 1 o e
U 3.5 d@uluzingauml
mavihuduiszinguvgineluiiegendy Wisuivgumaiiniguen lagly
wulgedinguugil DHT22 uaz APl wesgmuu)in1uuaniin openweathermap.org

[

sua1iu Feazuustgavgiiualunsdiidunn (eamgiinngusniiniinislu)



3.1 n19aanuy

3.2.1 WITAIUAILATEIUTUDINIA

DHT22
oL
TSOP4838 FEEHE A e
X 600066665884454544448 o
P20 PePRPTL99PRPLY
" bt R
FIMODELE

B

mn

<l 4 )
FUV 3.6 19TMUANLATEIYTUBN A

'Ium‘iv‘imu'uawwﬁﬂ'auqmﬂf;jaaﬂ%’umﬂ'whuixwﬁumaﬂﬁmmmm
oBuIuANgUR 3.6 16l

suvlsitsn LED (R LED) Tiflugunsallumsdednia ar dmanninianuiese
frd1a1n Raspberry Pi3 Model B lagldfmsnigamesviln PNP luad 2N2222 Wiusaudiu
nszualiiudumnsiism LED (IR LED) fimavinlvssezynslunisdsdyanavesdunsuse LED
(R LED) wiudu Tnedevnuavemsudamesdnfuan GPIO 22 assuain Raspberry Pi3
Model B Tagrinusinduniy 470 Taviu nealanmeivemiudanesaenudunsnia LED
(IR LED) Baw18ndunazdunsian LED (R LED) szaedrAulwdsdumminnuin 3

Tham
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o @ al o < v as .
siiudnieruduvisnse TSOPA838 saltnfiutn GPIO 23 w84 Raspberry Pi3
o g at ar -« 4 1 at at s <
Model B wmwmﬂumwamm’rmauv‘mstmm Tngdrfudygrudunsise
TSOP4383 agldlviagslunmisviauaune 5 Taad
& ar =Y o v oo o
UL TIRgUNNN DHT22 viselunnuan GPIO 4 a4 Raspberry Pi3 Model B
° [ & ot a 1 i ad o LY 4
wihnuiluureitngamgiluazssdeaigaunginialariuen GPIO 4 veavein

Raspberry Pi3 Model B lnawwureiingamafisrldlwiasslunmsviauaue 3 1ad

3.2.2 sunsussuugudasa

v <y v ) v | | adumw
uteyanldesawuuiiudsznaulysag 3 dau Ao dauiuguugiifigltiden

Y
a @t 1 E QGJU ¥ 1
Frvaduieundiadu dauiudeyreamaiiiialelasld DHT22 uaz diutivaniuzves
P as e L3 1 ot <
wnIsslivaimanitAsgnaanlasitigUsyamiiion sauandusun 3.7 3.8 uaz 3.9

AUAGU

5 B8 Table-employees

[ Sefver-focathos

Browse [ Structure . SQL . & Search _Ft Inse

# Name Type Collation Attributes Null Default
1 Id int(11) No  None

2 Mode int(5) No None

3 ‘Brand varchar(15) utf8 general_ci No None

4 Value varchar(10) utf_general_ci No, None

5 time timestamp No . CURREM

o v = g v 1 a  w
UM 3.7 gudeyamiugnmaiindlaidonsirumaivueundindy

u
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Server: locathost » i Database: sitepoint » i Table: DHT22

Browse {# Structure m} SQL 4 Search _i-E h

# Name Type Collation Attributes Null Defat
1id int(11) No None
2 Temperature int(10) No None
3 Humidity int(10) No None
4 Time timestamp No CURF

U7 3.8 srudeyaiuteyasamgiiidaldlasld DHT22

L e e

| /Browse ¥ Structure - /{ SQL 4 Search #¢ Insert |«

| . /# Name Type  Collation . Atributes \. Null [
| £ 2-d int(10) No
| [ 2 status varchar(7) latin1_swedish_ci No

| 3 Time tjmestamp on update CURRENT T IMES TAMP No ¢

T vl Check Al With sefected: | Browse . ,|V'Chahge (%) Drop
< v < W o ' o
U7 3.9 grudeyativantuzueasnsSusimeniies wisnlasaaUssamiey

sdeyaiivgrmaingldifandwniaiuteuwdiriudiguil 3.7 asiiu
gunpiifigltidenludiul 186 -Mode, Brand uas Value gridfosaiiugampiininlalagld
DHT22 fiaguit 3.8 suAulalusiaulsde Temperature uasgiudiayadl 3.9 wifudauzues
ieaUiuemATitTsinIn ATt eYssaamiten Tududs status Tudaudauds Time
uae id Mingruteyalugui 3.7, 3.8 uaz 3.9 Wuduwdsitvennarideyagniivlugudeya

o o v o w
wasuan il"l‘li‘]‘l.i'ﬁi]l&ﬁﬂgﬂ Lﬁ 'U'LUE"U'U Ela“l‘ﬂﬂ’luﬁ'm‘u
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3.3 a5aeilanldlunisvnass
3.3.1 Raspberry Pi3 Model B

UBin Raspberry Pi3 Model B 58e5uszuuUfjifin1sdynd (Linux Operating
System) lava185zuy 19U Raspbian (Debian) Pidora (Fedora) wag Arch Linux 1ugiu
Tnufindauu SD Card vain Raspberry Pi ﬁgnaammuuﬂﬁﬁ CPU, GPU uaz RAM ay
meluBuideai flgadense GPIO Lifldaunsnilulidmiuguninididnnseiindaun

| v @ d
Iegnsae Ineiin1suamanmgunsaleesudl 3.10

s Raspberry Pi 3 Model B

BPO He s

BEMIBI7 Chipeat

Migrn SO Card Dlat
fUndaraida)

WEB 20 Pon

Starws LED,

NS 2.0 Por

10100 Exharnet Port

RCA ViehpewrAvict o Jork

31J°71' 3.10 Raspberry. Pi3 Model B [8]

3.3.2 TSOP4838

TSOP4838 \Husiiudtyaadunsafigndednliidnas uazaansoduong-

as = o w v v & o ' )
landgygraudunsisaniulddglulasiuswawes U 3.11 Agegausaussdiuvisenie
100 mV m3drauseiuildaruagsewin 2.7-5.5 v Argagavesgamgilunislisde 85

<f L2 GJ X o al ) - A
84 -25 a9 lneldaaud 38 kHz Tulasssuiddhunldlunissudugadunsise teass

Fulvue Copy dayeyned
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STt 3.11 leuiwaiBunsiisn TSOP4838 [5]

3.3.3 DHT22

Y

DHT22 Idldinaiianrsinudoyadaarauvuiinea wazldinaluladnisia
ity el irgamgifiaasiudt uasnhidede Wingumaiaanien DHT22 U
Bluisdasnsdelidosmua 3 Vil 1 sansmditn 4 uazsdernad ifilulszanana
Tu Raspberry Pi3 Model B #iv1 2 gaingfiftanaisainls’ - 40 & 80 ssriaeiduailna
gndieaszana 0.5 sarn lulasssudvanlyinaamgdntsluuinanangg Unsalite
Wibuiitsufeumgiinguend whrwnein GRS udlsziiudnadesiuaniaegiu

d - 17 1 1w ‘4
anmznlalieegnselil asgun 3.12

DHT22 Pinout
‘ L . Pin 1:¥CCA3V 10 5,5V)
CXs # - Pin LData
g W N Pin 3: ot Connected
‘,i‘_,—'" Plit 4: Ground

Ul 3.12 wuwesiagamail DHT22 [9]
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3.3.4 Transistor PNP 2N2222

niudamed 2N2222 1Wunsrudawesussian Bipolar Junction Transistor
v o w 8 a P | Y] o4 e
®JT) TrumluTulasuengusadusi nindaweidatigneanuuuldnsvuansiien 0.8 A

wazitdatiey fajui 3.13

&

$Ui 3.13 mardapasaiin PP 2N2222.(10]

3.3.5 Infrared LED (IR LED)

IR LED #A210873AFUTENTIN 940-950 nm assaululdaudusads

ot - ot o/ v 4 v c.Z

deyeyrauaunssa Tﬂﬂawmimumwulﬂmﬂqam 3 VDC LLﬁ%VIUﬂ‘i%Llﬂlmﬂﬂ‘lﬁejﬂ 50mA

faguin 3.14 Tmensldeny IR LED annsalinulaumssdu Raspberry Piz Model B ldlag
= i 4 o | w e .

naeusenie v welun deidiiunl GPIO Y83 Raspberry Pi3 Model B uazvuiualva

Aefiuns1g urszzmislunsdwzlatesuan (Wammivaasdluide 3.4) mazvarail

<% ) -] o/ d !:: ) .
Rlgdnviteasuee iy iewiusssemalunsdsdysoen

SUi 3.14 lalandunsnisa [11]
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3.3.6 usuasasaLaUnAlAdY (Android Application)

TudruveounsenLaUwdlaty (Application Android) agseeiuneituneuy
o < . % ) ¢ o =i i v
aTeuAAIAAT Android 4.1 (Jelly Bean) d1aeidulauasesnninittazliannsaldau

LauATaLALeUNALAT U LY
d o | a Y < W v P W Al & o v
WevnmsWauauwaetu Anuduntiusnuasuaunatatu nidlunisidentne

J al at E;
YeuATBIliueInd dauandluzun 3.15

Panasonic
Sharp
Dalkin

Your Brand Alr Conditiones

< o 3 il = o v < )
E‘LI'V] 2.1% "Iﬂu’]LL'iﬂ?iﬂQLlﬂu@iaﬂﬂuaﬂWﬁlﬂ'ﬁum'ﬂUﬂqilﬂﬂﬂﬂVfﬂLﬁ?ﬂﬂﬂiUﬂ’lﬂ?ﬂ

o d at d e o lﬂ.
MIlarsanIuzn T INTITaAsaSUMARBNIN SaaNNITVINIUN

- |0 o ol 4
gaunilanag AU dauandluguin 3.16
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o 4 @ 4 e a
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d ) o/ :il
YeATBIUTUDINIA AauanlugUil 3.17
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d s é A o
Tunsdlifenivun Auto veaniasiuaina uassluguy 3.17 uazdlevinnis
= [] = L a o a =
@onlnumni3vi1au Dry wie Cool wiiueyndiatuiszuansaniuznisidenlminves
d ) v at
\wwIpslFuemanateiunisideninie Auto
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mMiLdmanuzNIHiuYeIAIBlTus NAdisinsdenszaunsLnIain

< @ w <
anveeesliue A danandluzun 3.18

Swiing - Auio

o a o ar rooa
JUM 348 aaugmiriniinde nszdumsumsinamdu Auto

o 1 sl 4 st s

Tunsdlifenszeunisunisimaurennies fuanidduszau Auto uamddugy
dl ﬁ. o ar I arl J ot
7 3.18 UazLavinn1siaonszAun1sknaneasvadaIesufueiamluseay 1, 2 nie 3

v a ‘o [ ) Nl o ) v o
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o d at J o o o
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d ar s ﬂ‘
auveuAsoIUTUeIMA AskanluguTl 3.19
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import MySQLdb
import Adafruit DHT as dht
import time

import datetime

conn = MySQLdb.connect(host="localhost",
user="root",
passwd="1231043h",
db="sitepoint")
x = conn.cursor()
while True:
ht = dht.read retry(dht.DHT22, 4) #measure indoor temperature by DHT22 sensors.
t_bias = t-1
ts = time.time()

timestamp = datetime.datetime.fromtimestamp(ts).strftime('%Y-%m-%d %H:%M:%S") #

get current timestamp
print Temp={0:fF*C Humidity={1:f}%'format(t_bias, h)

x.execute(""INSERT INTO dht22 VALUES (%s,%s,%s,%s)""(0,t_bias,h,timestamp)) #insert

the temperature.
conn.commit()

time.sleep(40)
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Neural n ork co

P et et ok e md

A module to implement the stochastic gradient descent learning
algorithm for a feedforward neural network. Gradients are calculated
using backpropagation. Note that | have focused on-making the code
simple, easily readable, and easily modifiable. It is not optimized,

and omits many desirable features.

nun

H#### Libraries

# Standard library
import json
import random

import sys

# Third-party libraries

import numpy as np



74

class CrossEntropyCost(object):

@staticmethod

def fn(a, y):
"™Return the cost associated with an output “"a™ and desired output
"y, Note that np.nan_to_num is usedto ensure numerical
stability. In particular, if both a™ and "y have a'1.0
in the same slot, then'the expression (1+y¥*np.log(1-a)
retumns nan. The np.nan_te Inum ensures that that is corverted

to the correct value (0.0).

nin

return np.sum(np.nan_ﬁto_num(—y*np.log(a)—(l—y)*np.log(i—a)))

@staticrnethod

def delta(z, a, y):
""Return the error delta from the output layer. Note that the
parameter "z is not used by the method. It is included in
the method's parameters in order to make the interface

consistent with the delta method for other cost classes.

i
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return (a-y)
H#HiH# Main Network class

class Network(object):

def __init_ (self, sizes, cost=CrossEntropyCost):
""The list “sizes™ contains the number of neurons in the
respective layers of the network. Forexample, if the-list
was [2, 3, 1] then it would be a three-layer network; with the
first layer containing 2 neurons, the second layer 3 neurons,
and the third layer 1 neuren. The biases and weights for the
network are initialized randomly, using a Gaussian
distribution with mean 0, and variance 1. Note that the first
layer is assumed to be an.input layer, and by convention we
won't set any biases for those neurans; since biases are only
ever used in computing the outputs, from-ater layers.""
self.num_layers = len(sizes)
print self.num_layers
self.sizes = sizes
self.cost=cost
self.biases = [np.random.randn(y, 1) for y in self.sizes[1:]]
self.weights = [np.random.randn(y, x)/np.sqrt(x)

for %, y in zip(self.sizes[:-1], self.sizes[1:])]



def feedforward(self, a):
""Return the output of the network if “a" is input.""

for b, w in zip(self biases, self.weights): #map weight and bias on each layer
a = sigmoid(np.dot(w, a) + b)
#print "\n'
#print a

retun a

def feedforward_x(self, a);
net = load('filename")
print net.weights
for b, w in zip(net.biases, net.weights): #map weight and bias on each layer
a = sigmoid(np.dotiw, a) + b)
if (@ <= 0.4).any(): ‘#compare the value inthe numpy matrix
u = np.zeros((1))
elif (@ >= 0.6).any():
u = np.array([[1]])
else:
u = 'distortion’
print u

return u
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def SGD(self, training_data, evaluation_data, epochs, mini_batch _size, eta,

Imbda = 0.0,
monitor_training_cost=False,
monitor_training_accuracy=False,
monitor_evaluation_accuracy=False,
monitor_evaluation_cost=False):
""Train the neural network Using mini-batch stochastic
gradient descent. The “training_data™is a list of tuples
(%, y)" representing the training inputs and the desired
outputs. The ather non-optionat parameters are
self-explanatory. If “test data’ is provided then the
network will be evaluated against the test data after each
epoch, and partial progress printed out.  This s useful for
tracking progress, but slows things down substantially.""
#if evaluation_data: n_data = len(evaluation_data)
n_data = len(evaluation_data)
n = len(training_data)
training_cost, training_accuracy = [], []
evaluation_accuracy, evaluation_cost =[], (]
for j in xrange(epochs): # xrange = increase each time by 1
random.shuffle(training_data)

mini_batches = [

7



training_datalk:k+mini_batch_size] #word[0:2] characters from position 0
(included) to 2 (excluded)

for k in xrange(0, n, mini_batch_size)]
for mini_batch in mini_batches:
#print mini_batch

self.update_mini_batch(

mini_batch, eta, Imbda, len(training.data)) #get the update weights and bias
of every layer

print "Epoch %s training comptete" % |

if monitor_training_cost:
cost = self.total cost(training data, (mbda)
training_cost.append(cost)
print "Cost on-training data: {}".format(cost)
if monitor_training_accuracy:
accuracy = self.aceuracy(training data)
training_accuracy.append(aceuracy)

print "Accuracy on training data: {} / {}" format(

accuracy, n)
if monitor_evaluation_cost:
cost = self-total_cost(evaluation_data, Imbda)
evaluation_cost.append(cost)

print "Cost on evaluation data: {}" format(cost)
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if monitor_evaluation_accuracy:
accuracy = self.accuracy(evaluation data)
evaluation_accuracy.append(accuracy)
print "Accuracy on evaluation data: {} / {}" format(

self.accuracy(evaluation_data), n_data)

retumn training_cost,evaluation_accuraq,training_accuracy

def update_mini_batch(self,-mini-batch, eta, mbda, n):
""Update the network's weights and biases by applying
gradient descent using backpropagation toa single mini batch.
The “mini_batch™ is-a dist of tuples *(x, y), and eta™
is the learning rate.""

#print self.biases

nabla_b = [np.zeros(b.shape) for b in self.biases]
nabla_w = [np.zeros(w.shape) for w in self.weights]
for x, y in mini_batch:

delta_nabla b, delta_nabla_w = self.backprop(x, y) #receive partial derivative from

backprop
nabla_b = [nb+dnb for nb, dnb in zip(nabla_b, delta_nabla_b)]
nabla_w = [nw+dnw for nw, dnw in zip(nabla_w, delta_nabla_w)]
self.weights = [(1-eta*(Imbda/n))*w-(eta/len(mini_batch))*nw

for w, nw in zip(self.weights, nabla_w]]
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self.biases = [b-(eta/len(mini_batch))*nb

for b, nb in zip(self.biases, nabla_b)]

def backprop(self, x, y):

Return a tuple “(nabla_b, nabla_w)" representing the
gradient for the cost function C_x. "nabla_b" and
“nabla_w" are layer-by-layer lists of numpy arrays, similar
to “self.biases™ and “self.weights™.™
nabla_b = [np.zeros(b.shape) for b in self.biases]
nabla_w = [np.zeros(w.shape) for w.in self.weights]
# feedforward
activation = x
activations = [x] # list to store all the activations, layer by layer
zs = [] # list to store all'the z vectors, layer by layer
activation = np.reshape(activation, (3 1))
for b, w in zip(self.biases, selfweights):
z = np.dot(w, activation)+b
zs.append(z)
activation = sismoid(z)
activations.append(activation)
# backward pass
delta = (self.cost).delta(zs[-1], activations[-1], y) #cross entropy

nabla_b[-1] = delta # thrid equation of backprob
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nabla w[-1] = np.dot(delta, activations[-2].transpose()) # forth equation of backprob
# Note that the variable Lin the loop below is used a little
# differently to the notation in Chapter 2 of the book. Here,
# | = 1 means the last layer of neurons, | = 2 is the
# second-last layer, and so on. It's a renumbering of the
# scheme in the book, used here to take advantage of the fact
# that Python can use negative indices inlists.
for Lin xrange(2, self.num- layers): #start second equaticn of backprop
z = zs[-\]
sp = sigmoid_prime(z)
delta = np.dot(selfiveights[-\-+1].transpose(), delta) * sp
nabla_b[-l] =delta
nabla_w[-{] =np.dot(delta, activations[-\-1] transpose()

return (nabla_b, nabla_w)

def cost_derivative(self, output_activations, y):
""Return the vector of partial derivatives. \partial C_x /

\partial a for the output activations.

return (output_activations-y)

def total_cost(self, data, Imbda, convert=False):
""Return the total cost for the data set “data”. The flag

“convert” should be set to False if the data set is the



training data (the usual case), and to True if the data set is
the validation or test data. See comments on the similar (but
reversed) convention for the “accuracy’™ method, above.
cost = 0.0
for x, y in data:

a = self.feedforward(x)

#print a

if convert: y =vectorized resutt(y)

cost += self.cost.fn(a, y)len(data)
cost += 0.5%(lmbda/len(data))*sum(

np.linalg.norm(w)**2 for w.in-self weights)

return cost

def accuracy(self, data):

""Return the number ofiinputs‘in. “*data’* for which the neural
network outputs the correct result. The neural network's
output is assumed to be the index of whichever neuron in the

final layer has the highest activation.

The flag “"convert™ should be set to False if the data set is
validation or test data (the usual case), and to True if the

data set is the training data. The need for this flag arises
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due to differences in the way the results Uy are
represented in the different data sets. In particular, it

flags whether we need to convert between the different
representations. It may seem strange to use different
representations for the different data sets. Why not use the
same representation for all three data sets? It's done for
efficiency reasons -- the program usually evaluates the cost
on the training data and the accuracy-on other data sets,
These are different types of computations, and using different
representations speeds things up.  More details on the
representations can be found in

mnist_loader.load" data_wrapper.

firesults = [(np.aremax(self.feedforward(x)), y)
results = [(self.estimate(x), y) for(x;y)in data]

return sum(int(x == y) for (x, y) in results)

def estimate(self, x):
"estimate the output of network into binary bits""
a = self feedforward(x) #let the input 'x through the NN.

if (a <= 0.2).any(): #compare the value in the numpy matrix

X = np.zeros((1)) # create array with zero value.
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elif (@ >= 0.8).any():

x = np.array([[1]]) #create array with one value.
else:

X = 'miscarry'

return x

def save(self, filename):

""Save the neural network to the file “fitename "

data = {"sizes": selfsizes,
"weights": [w.tolist() for w in self.weights],
"biases™ [b.tolist() for b in self biases],
"cost": str(self.cost. —name )}

f = open(filename', "w")

json.dump(data, f)

f.close()
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#### Loading a Network
def load(filename):

Load a neural network from the file “filename™. Returns an

instance of Network.

i

f = open(filename’, ")

data = json.load(f)

f.close()

st = getattr(sys.modukes[___name__], data["cost"])
net = Network(data["sizes"], cost=cost)

net.weights = [np.array(w) for wiin data["weights"]]
net.biases = [np.array(b) for b in datal'biases"]

return net

#### Miscellaneous functions
def sigmoid(z):
""The sigmoid function."™

return 1.0/(1.0+np.exp(-z))

def sigmoid_prime(z):

Derivative of the sigmoid function. "

return sigmoid(z)*(1-sigmoid(z))



Suggest Temp

import MySQLdb
import Adafruit DHT as dht

import pyowm

conn = MySQLdb.connect(host="localhost",
user="root",
passwd="1231043h",
db="sitepoint")

x = conn.cursor()

def temp_api(): # receive outdoor temperature api
owm = pyowm.OWM('5126ba6c540ffc58a9c314¢8000a031f)
observation = owm.weather. at. place(Bangkok, TH!)
W = observation.get_weather()
temp_out = w.get_temperature('celsius)['temp']
print temp_out

return temp_out

while True:
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try:

h,t = dht.read_retry(dht.DHT22, 4)
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print Temp={0:f*C Humidity={1:f}%"format(t, h) #measure indoor temperature

by DHT22 sensors.

temp_out = temp_api()

if (t-temp_out) >= 1.5 and t < 27:

else:

temp_s = round((t+temp_out)/2)-#find the mean of two temps.

print temp_s

x.execute(" INSERT INTO suggest VALUES (%s,%s)"",(0,temp,_s+4))
print 'store %d celcius'%(temp  s+4)

conn.commit()

time.sleep(240)

x.execute(""INSERT INTO suggest VALUES (%s,%s)"" (0,temp (s+3))

print 'store %d celcius'%(temp_s+3)

conn.commit()

time.sleep(240)

x.execute(""INSERT INTQ suggest VALUES (%s;%s)"",(0,temp_s+2))

print 'store %d celcius'%(temp_s+2)

conn.commit()

time.sleep(30)

x.execute("INSERT INTO suggest VALUES (%s,%s)""(0,'0"))

conn.commit()
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x.execute(""INSERT INTO suggest VALUES (%s,%s)"" (0,'0))
conn,commit()
print 'no suggestion'

except:

print(nope’);

time.sleep(25)

conn.close()

Taauszuua lWnafiay

import MySQLdb

import datetime

import time

import electricity_consump

from decimal import *

#iff_total = '0'

fprint diff_total

diff_total = float('0.0")

conn = MySQLdb.connect(host= "localhost",



user="root",
passwd="1231043h",
db="sitepoint")

X = conn.cursor()

def load_datal():
# Open database connection
db = MySQLdb.connect(host="localhost",
user="root",
passwd="1231043h",
db="sitepoint")
# prepare a cursor object using cursor() method
cursor = db.cursor()
cursor2 = db.cursor()
cursor3 = db.cursor()
# Prepare SQL query to INSERT a.record into the database.
cursor.execute("SELECT @smart_id2 := MAX(ID) FROM smart")

cursor.execute("SELECT * FROM smart WHERE id = @smart_id2 ")

cursor2.execute("SELECT @smart_id := MAX(ID)-1 FROM smart”)

cursor2.execute("SELECT * FROM smart WHERE ID = @smart_id ")

cursor3.execute("SELECT @smart_id := MAX(ID) FROM btu")
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Cursor3.execute("SELECT * FROM btu WHERE ID = @smart_id ")

data = cursor.fetchall() #MaxiD
data2 = cursor2.fetchall() #MaxiD -1
data3 = cursor3.fetchall() #8TyU
print data,data2,data3

db.close()

return data,data2,data3

while True:
data,data2,data3 = e{ectricity_consump.load_data() #get data from the database
now = datetime.datetime.now() # current time
month n = Decimal(now,month)
day n = Decimal(now.day)

Year_n = now.year

for row in data:
status_Maxid = row[1] #the lastest status
end = row[2] #the lastest time
insert_time = end.strftime('%H:96M.%s)
print status_Maxid end

print day n



for row in data2:
status_Maxid_1 = row[1] #the almost lastest status
start = row[2] #the almost lastest time
month_d = Decimal(end.strftime('%m")

print status_Maxid_1,start

for row in data3:
BTU = row[1] #BTU
EER =116

print BTU,EER

if status_Maxid == 'On' and status_Maxid == status_Maxid_ 1
diff = end - start
th = float(diff.total_seconds()/60/60) #duration that user turnon A/C
diff_total += th #total time in hour

print diff_total

HEHHHI BTU to watt #####HH
power = BTU / EER
unit_per_hour = power*0.85/1000 #total power

print power,unit_per_hour

HHHTHHHE
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diff_total_s = '%s'%(diff_total#change type from float into string
a = "statistic_%s_%s.txt" %(month_n,year n)
if month_n == month_d:
file = open(a,"w") #write diff_total in the notepad file.
file.write(diff_total_s)
fite.close()
total_unit = unit_per_hour*diff_total
x.execute(""INSERT INTO etectrical VALUES (%s,%s)"™ (0 total_unit))
print total_unit
conn.commit()
elif month_n l=-month"d: #when start new month
diff_total = float('0.0') #reset the unit.
else:

print 'unexpect happened'

else:

print 'not calculate'

time.sleep(50) #run every 50 sec



v ey ¢
Iﬂﬁﬁ\‘iﬂ'}ﬂ_&ﬂi nngJS

#l/usr/bin/env node

require('shelljs/global?);
var cronJob = require('cron’).CronJob;
//run every 5 sec
var prepend = require(‘prepend"):
var b;
var test = require(' /sleep);
var myJob = new cronJob(%/3* * **% fnction()X
var test = require(./sleep’);
var exec = require('childprocess).exec;
var mysqal = require("mysql");
var fs = require('fs");
// First you need to create a connection to the-db
var con = mysgl.createConnection({
host: 'localhost!,
user: 'root,
password: '1231043h',

database: 'sitepoint’,
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multipleStatements: true
;
con.connect(function(err){
iferr){
console.log(Error connecting to Db");//show error

return;

console.log('Connection established?);

D;

con.query('CALL sp_get employee2;' function (err,rows){
if (err) throw err;
for (var i = 0; i< rows[1}.length; i+4) {
var mode = rows[1][il.Mode;
var brand = rows[1][il.Brand;

var value = rows[1][i].Value;

console.log(mode);
console.log(brand);
console.log(value);
console.log(b);

var check = “${brand} ${value};

iflcheck I= b X
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//check that Is data the same.

iflmode == 'O}

echo("sudo /etc/init.d/lirc start");

exec("sudo /etc/init.d/ljrc start"),//make module ready before send any infrared

var cmd = ‘irsend SEND_ONCE ${brand} ${value};

console.loglcmd);

exec(cmd, function(error, stdout; stderr) {

console.log('stdout: ' + stdout)y# command output is in stdout

console.log('stderr: ' + stdern)//command error

Di//exec and get respond

}
else iflmode == b

echo("sudo /etc/init diirc stop");

exec("sudo /etc/init.d/lire stop”);

cd{'/home/pi/testty‘);

exec('mkdir -p +brand);//create Brand directory

echo('mkdir -p "+brand);

cd(*S{brand}/);

console.log("cd ${brand}/”);

cp('-f, ‘/home/pi/testty/CentralAir/trailer‘, ‘/home/pi/testty/S{brand}');
cp('-f, ‘/home/pi/testty/CentralAir/header‘, /home/pi/testty/${brandy);

exec('timeout 3 sudo mode? -d /dev/lircO -m > Stvalue}):



//exec(cre); //start copying
test.delay(2500); //delay
console.log('Success Copying!l);
var del = "ex -sc '1d|x' ${value};
exec(del); //delete the first line

console.log('deleted");

//start change files
cat(header').to("header. S{brand})//back up file
sed(-i", 'Daikin', “${brand}’, “header_S{brand});//change brand
echo('cpl);
echo('cp2;
var data = fs.readFileSync( S{value}).toString().split("\n");
data.splice(lineNumber, 0, “name" ${value});

var text = data.join("\n");

fs.writeFileSync( ${value}’, text);
cat(‘header_S{brand}‘,'S{value}‘,'trailer‘).toEnd(‘{ircd_${brand}.conf‘);
cp(-f, “lircd_S${brand}.conf’, Yetc/lirc/);

cd('~Y;

cd(/etc/lire/?;

prepend(lircd.conf’, “include "lircd_${brand}.conf", function(error) {
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if (error)
console.error(error.message);

Di//add new remote

exec('sudo /etc/init.d/lirc restart’);
}
else{console.log(no support')}
}
else{conso[e.log('SleepZzz')]
b ="${brand} $fvalue};

console.log(h):

con.end(function(err) {
// The connection is terminated gracefally

// Ensures all previously enqueued queries are still

// before sending a COM_QUIT packet to the MySQL server.

n;
»;

myJob.start():
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