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# # 5570278521 : MAJOR ELECTRICAL ENGINEERING

KEYWORDS: DATA VISUALIZATION/ GESTURE SENSOR/ PROCESSING/ IEEE 1888/

BUILDING ENERGY MANAGEMENT.
PREECHA KHAWSA-ARD : DEVELOPMENT OF INTERACTIVE VISUALIZA-
TION PROGRAM WITH GESTURE SENSOR FOR IEEE1888-BASED BUILD-
ING ENERGY MANAGEMENT SYSTEM . ADVISOR: ASST. PROF. CHAODIT
ASWAKUL, Ph.D., 98 pp.

This thesis presents the development of interactive visualization program with
gesture sensor for IEEE1888-based building energy management system of the electrical
engineering departmental (CU-BEMS) project. The processing language has been used
to develop the main program, the SimpleOpenNI library in the processing environment
obtaining the coordinate of user skeletons. This data sent to interpret as events and processed
in the processing for control application. The communication protocol in this thesis, FETCH
protocol is used to request the data for display on the main program for the protocol to
send user behavior data the WRITE protocol has been acquire. The developed program
is installed with 42-inch display and kinect at the corridor in front of the elevator on 12
and 13 floor of engineering building 4 as well as in front of the high voltage building, the
Department of Electrical Engineering, Faculty of Engineering Chulalongkorn University.
After tge test, it is resulted there are the possibility to know the user’s behavior of each
installation area. The one-week test from three areas shows that the high voltage building is
the most woken up spot by number of users passed through total 4950 times. Following, it
reveals the area of engineering building 4 (13 fl) by 1561 times and the area of engineering
building 4 (12 fl) by 1301 times. In contrast, in terms of user’s interests comparing in
each area, it shows when measured the attention from passing users and waving their hand
greater than or equal to 1 time, the 12 floor area is the most interested spot by the waivers
total 54.2 %, the 13 floor area 44.6 % and the high voltage building 37.8 % relatively.
The user’s behavior on each canvas is another test topic of the study. The developed
program includes four main canvas; (1) EE health pad (2) energy game (3) EE information
(4) alarm & alert. Among all canvas, the most interested is “energy game”. All data of the
user’s behavior can be used for further development. Finally, the developed system will be

installed to the 1st floor of the electrical engineering department building.

Department : Electrical Engineering Student’s Signature ........................
Field of Study : Electrical Engineering Advisor’s Signature........................
Academic Year :........ 2014 ..
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nses, washmilesiioya AelwinonfiwusiiaznennFoniuaouiinmslssinaioyamion
GlﬁasiﬁlmﬂLmuﬁmmsﬂ%mﬂﬁdm LLaUTﬁwﬂammmwamﬂuanﬁm%ummamﬁaua 151
mﬂJgauwuﬂummniumwwmuu&lﬁm‘smmmqLwasuauwmmnwﬁlmwaglmmi”uu gamy
miﬂimmﬂﬁL‘Wawmuﬂﬂmnsuasquumwiwuﬂﬂa*vﬁmmwmnﬂwu

2.2.1 Wsunsy processing

munldsunsu processing gnaﬂﬁuﬁyuﬁlu a.a. 2001 lay Benjamin Fry uag Casey Reas
ynaaiumaluladunamgznd MIT) FAugunnamann SqaaniGigasiumaedn
nrfinuasdotszan ansaianlisunsy uasdondaidioysanmainfuginyaian 1 1d
$1o fidmdetszaundnveslisunsudauaadlugidi 2.15
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U 2.15: dudedszaundnueslisunsy processing

222 mylssyndllisunsa processing

myasanlumnlifuioyainiudesorduiadosfionfivseans mnidiatiofamstudioya
wazysonmninfuglnsoidu 9 dluitatiudieiedeiliasimlumulifuieyadldsy
ANNRONDYNUNINAY 1w D3 [15], R [16], processing [17], gephi [18] tfludn
Tavinmiinusitidenlilisunsu processing Tumsaanuuunagiamnlisunsnasaaluam
dosmadlulisunsudifienuansaludumsfamsfuiieyaifiosanuuuuagiam luids
viaudail [13], [14] uarmﬂf%uﬁﬂLﬂﬂﬂﬂmmﬁdwEwiamsyimwmﬂﬁwﬁ’uqﬂniﬁﬁw%aisuu
3 9 L?j'uﬁﬂmummsniumaﬁiamial,ﬁa&lﬁqm‘imﬁﬂﬂmﬂauTmma%m%@?ﬂu [19] wag
ynmsanmnuieluadafimailisunsy processing anlfiioysanmsinfudhsudinma
TuanuuansdatslwdadiGesdeiiion magic monkey lgiiannulimsuaasimadie
muauinazas wasliguuumninauelasmadizosmluaomumsoidn g dielvigiihs
Ifidmnnfunudatzinndu 20 dwsunuitldfeagiiginsnnuansosuiizesni
auaaenudalsdesmninaue wazennfidmhntumsneuldfunudasiuaasnniu
nnnwisoiuaaaliiuilisunsy processing ansaigsillilumsisgaanuaulines
guinsamanld fitvieauladendnmmslilisunsn processing lumminauoiioya e
fugaanuanlanoalfnulisunsuasualunmmdmsussuuiamandsnu CU-BEMS
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v v

2.3 MTUININN (gesture sensor)

awiFoild kinect nnvslalasseriiiuwinsuiimadiesudunannglilunsldaen
fultsunsuasrnlumudddaoy Wesmnfiqgadnsaelumssuimaadonln hmenes
b 1 wagansndendatiie launmililsunsy processing |61 lags1méag 3,500 1w
dauﬂssnawé’nﬁmamﬂugﬂﬁ 2.16

79 2.16: d1m1l5nouneadIFUTIIN kinect

. Nd90153ll (RGB camera) : Lundoudiefumud Henwazidvalumsiaagi
640x480 301N NI 30 lsuAaIwn

o @MNYuadunINIa (IR emitter) waziTIduNTITA (IR sensor) : NUIINTU
Wevhmshiflud¥uianudn ssoglinuegn 1.2 - 3.5 was uasanuazidoalums
Togn 640x480 30NN NIATNTI 30 WInAIUIN

« lulasTuu (microphone) : dqﬁaamﬁﬂﬂﬁﬁmmmam?)sm 16 kHz

« noMasaUUMIBea (tilt motor) : 1USuANNBualdluuwIde 27 aem



UNN 3
dmiasnssnsZuULaNITNAdaULLDIAL

3.1 amilasnssnnesssuy

519 3.1: aoilasnsynaesssuuiewmw llsunsnasanlnmweldaoy

amilasnssuzasszuiia lElumswamlisunsuwiseaniflu 2 dundn 9 @o front-end
llag back-end

« front-end ywhilfludmdoissauild Usznoulilde

v

1. f¥ufvime kinect : 1#5udunannglian

2. ade (sunsu) SimpleOpenNI : l#¥a13%u LLazaﬂmmTﬂﬁﬂﬁ@ﬂmﬁmu WD
lEmyuaasimmaldaauiulisunsn

3. Tisunsu processing : Avthiizonliads (isunsn) SimpleOpenNI, 504109
toyamnuihsinuieya, Ussananadoya wazyinmsianaioya

o o v < au &' o 6 aa g
4. BiADUANING : Elﬂuﬂmmmwaﬂaga Faluandonldlnyianaouoadadl
AUUNIADLE AN

ay

« back-end vhwhiiudmAuieyatalunuiteifemioifuioyanoddasams CU-
BEMS

'
[V

o ldnuianlunsnaiidh¥uimma kinect a131500713301d kinect agdadunann

L1
[y

glilas SimpleOpenNT Fafluage Qlsunsw) ultsunsn processing Lﬁamaﬁu@slﬁﬂ
ansaayaiuldndoniugege 6 au laoudasauasisfaiflE (userld) movanion uazgnau
soniilaglinuliagluiinfingaty udmnnsafuglidusa SimpleOpenNI agrhmsfoaiy
lanansegnuesglinuudasaulavardosifaglidesinlilusunsn  processing  ansnsai3en
litioyafodanadlassnssgniioliiglinmansaliiimelumsavaulisunsuasranlunm
16 awatuilmuualdglideisvaglfiiusfausnvituiiannsaldaeusulisunsuls dmsy
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M3AAA0321I9dI front-end uay back-end l#lwslnasa FETCH nnlUsunsu processing
1 front-end Wia3osafoyamnfamboiiuioyataagu back-end uaglilnslnaea WRITE
NnlsunTH processing 1 front-end Lﬁﬂ@ﬂumQ'LﬁﬂﬁﬁuIﬂiLmiN wagTEuga lums
winfamboifuiioyaludin back-end

3.2 msnadsullievdin

321 minageumsiuzadlyunsy processing

dmsugmdneagnelisunsnlummysanmsatinfugnsainiossuuau 1 I¢min
du madoullsunsudmSumsuaasuaunaaninmedtill,  vudy  uazuugunsoiinli
ssunljifnsuenasond iudu ildlasmsideulisunsuudissafudormniwdensions
wdiiusuadeiodmunsesdindetssamndniidesnsauiiumslisunsn luiiilze
waasmsliauuitan 9 adwholaemadoulisunsumugfl 3.2 Feivuaiiuiivham
10 640x480 0w Frunduiluddr nntunegUdimdsn uagrnanasmiiuil nadou
myduiinnulaslfuuismsan g Faeluit

it 3.2: Tilsunsudionaaaumysiiiunam

wuuisN (Java mode) nwinAsfdludnFmonadlilsunsy MEdmsuimuilisunsn
asiumanueissneniaen i lussljiimsde 9 it 33 udewams
duiiumsiiiedoulsunsuiienagdmasn  uaznanuuwineudaama  lasiden iuwn

A5
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it 3.3: mysiumaieiden Huunisam

uudsamaasld  (JavaScript mode) Wuuuddmsumyiawllsunsaiiageia b4
ANRWMTUWLIY iﬂ“l/l 3.4 uamwamimmumimamﬂuTﬂsLmimwmmsﬂamasm WagI
nanuwinIeuaaINa lagidanlfunuisanansya

71t 3.4: msduiinmadledenliuurismansia

wWATUeuATEsd  (Android mode) luunudFdmFumaiamnlisunsniaginli

lisninmsungunsaialiszonljianmsuenasesd  AewdonlfuuAsi  duusniuiu
dosdadegaWannsondunsueuasesd  (android  SDK)  @eansnsaamiiluaaldan
< 4 . [ a O (9 I P v v o a o
dulad http:/developer.android.com/sdk  YaRANAATNEANHUILITYLIDYLAINDININTANGN
lsunsndnda  (package)  @aglushfamagasondursusuasesdmuiuiidesmaiiam
lsunsn wenmmiiuluiuaouiiuiiudesfionsoilossiy 10 andronnaTadagiii 3.5
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g 3.5: dh¥amsgaiamsondniueuasava

ludmesginsciveuasesd  gmmlsunsniniudesdsmaunsatliduwuizmsud
30UNNIDY  (debugging mode) Taelwh lfinsead (setting) mnffmﬁanﬁumﬁ%@'
W1 (developer mode)  LAZIABNUINATMIUAIALNNTO Lﬁaﬁmsunnﬁ"’umuuﬁam
a9 USB ﬂaﬂq‘ﬂﬂizﬁtﬁsmLﬁwﬁ’mam'?nma%uazé"wi’wLﬁumiuﬂﬂmmu processing Tawa
%nnmwhLﬁunmﬁal,%ﬂuiﬂmml,ﬁammgﬂﬁm?ism uamﬂauuumﬁwauamwaéﬁgﬂﬁ 3.6

it 3.6: msduiiumadiaidonliumnAuouasend
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(YN

ﬁhmmmmﬁwuﬁ(ﬁi%ﬁlﬁaﬂ&lﬁl,mﬁﬁanﬂumwh LT MTUWLATIADNTILADS LI DIAN

v

nﬂummmamaﬁhumu processing Lmﬂumimmwmmawmﬂﬂmmmwmmsu
Siiandaluaeniinmafiniondont  wonmniufdesiimstszinanaioya  Tndens
Youne wasidondoyalifomirofudoyadebivansfumslfuunison

322 MINAdUMIMNUPINARTENNGNTUSIMN  kineet  waz  lsunsu
processing

iavulénaaoudiomanioullsunsy processing &aguit 3.7 molulisunsudumnmsli
Tsunss processing Wninada (sunss) SimpleOpenNI §18fda import SimpleOpen-
NL* mniuliads SimpleOpenNI kinect;  lssmeadouandines SimpleOpenNI sl
fot kinect daglilumaindefioyaneswnsug kinect 1w ansnFenilaniumwany
an (depth image), MWd (color image) iauﬁqﬁauaimqni“ﬂﬂﬁaqmﬁﬂm Tudrmms
fas  (setup) nmuﬂmwummmumiwaﬂﬂmmwmmmw 1280 QMW LagANN
g9 480 Aamw Fromas size(640%2,480); LLa”mm‘saswaaumnm kinect 1 ldi1lssme
Blninadulaoldeds kinecr = new SimpleOpenNI(this); wiMMwihMISenmion en-
ableRGB, enableDepth Wa$ enableUser doudeads  (sunsy)  arewiindesms
dhisdeyammitiinduaniuaeumsiidlisunsainggunmainusadilsunsulasEuan
mMsB3unilandu update NndovANG  kinect domda kinect.update(); e lilisunsuia
@hélm:l’vlmﬁﬁjui kinect Mﬂﬁ?uiud]uﬂmmﬁbx‘l image(kinect.userlmage(),0,0) Wag im-
age(kinect.rgbImage(),640,0) Lﬂumﬁﬁﬂnmméwqmmmmﬁﬁ wazMWAMNAWY NI
demmaniailsiunmsuaainamunaslisunsn processing MuaaamugflEludumia (0.0)
wazmw ludunna (640,0)

it 3.7: llsunsumaaeumsasaaTugl
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nannmnadaumallsunsniinanluinedufiudegii 3.8 Wunaaoediunms
lsunsumolurtod fiinmsifossuulnsanman §u 13 oxmansaisnssy demedmude
solilsunsnuaaamngdli uazdummnuaaamwdnndsuiiume kinect

it 3.8: wammadouMINTIATURLE

LNmflﬂﬂEHJmi@li)?ﬁﬂmﬁﬁ’]LiﬂN’MEJVL@]L?lEJ‘HI‘]JiLLﬂiNLWE]%@I@WI’I‘NI@]‘Nﬂ%@ﬂﬂQSﬂVI 3.9
LLa"iﬂm310 °1NLﬂumiuﬂﬂmmumumvlwmaauﬁl,umwummﬂmwumu noEHaTINY
mnmumﬂqﬂﬂaﬂﬂmmu fo  dmihsomgmaok  (event  listener) Tudi
onNewUser(SimpleOpenNI test, int userld) IﬂfJLﬁﬂIﬂiLmiN SimpleOpenNI @1115075I37U
gliaeinmyasaswaligl (userld) udlofimsasesagli duthsomamaoiagrhauludiu
dalinaalisunsude  test.startTrackingSkeleton(userld) Lﬂumiﬁuﬁwmsﬁﬂmﬂmqms@ﬂ
noear i lésy

gandumludimgmavhauudnoedllsunsy  namsvaassindulumsuaasnmild
AMaEMMANNFITUHIIG kinect fHiTodoulsunsudimdnlasairauarddy (array) B9
#01 userList Lﬁalﬁmﬁamﬁﬁwmﬂmsﬁﬂf\@lﬁmﬁaﬂ getUsers() 1899UANA Kinect
mnuuLﬂuﬂwa‘tﬁﬂawuw%ﬁsalumastzN if (userList.length>0) Fatiglilidesaglilu
mmeu,imlENu,mamuml,ﬂummmmw% MNAAS int userld = userList[0] Tunowil
Warzg%mngnmelwLﬂummasﬂummemnq@ﬂmumamu nnstwflumadaistagl
muﬁﬁmﬁmmuTﬂNﬂizgﬂﬁiu%MLé’W%aM dhamda if (kinect.isTrackingSkeleton(userld)) A
Sludwsnithsamamacifimsaomulassnszgnduss  luaewihlsunsigwiondonls
fiayalassnszgnuadlildudy  nntuiuiuneummalasenszgnasuunwglflasdumnn
MIMuuad LtagﬁuﬂﬂLﬁ%?lﬁ]ﬂﬂﬂﬂi%@ﬂﬁ?EJﬁWé{'JQ stroke Wag strokeWeight My funau
aavhelivimmalassnssqnuossiagliusnlaoldiadiin - drawSkeleron(usertd) alfmi
20 drawLimb onadwdondesswiniioded 1 nedlasanszgn



it 3.9: llsunsunadeumsiemalasanszgn

qilit 3.10: llsunsunageumsinmulasanszgn (do)

22
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wamnnsnagouiidoullsunsudamulasamsgmifludeqdi 3.11 vnmsnaaosduiu
mslisunsuludesjiamsdifossuulnsanman fu 13 21MIATYIAINTIN Bamadhu
onealisunsuuaasmmglinsontanalasenszgnasuunmgli uazdhmamuaasmmdann
TV kinect

7 3.11: wammadeumsasiugli uasmsdamulasanssgn

wimnlilsunsuansansafugld  wasdamulasenszgnanaudinisannsasunls
foyaiiadenaslasinszgninads (Tﬂmmu) SimpleOpenNT  l6itd1 mmam”mmﬁlﬂ
11Jﬁl<ﬁLﬂuauwmaw%LwamauTmnuTﬂmnsuaswﬂumwmwwmﬂu LASIINMINATDUIT
aawumaﬂummumwgmw kinect mmmmmulmmua@%muagﬂwmnmiugmw
kinect Usgq1ow 1.5 1NAT

323 wedeumsidendeszuinlisunsu processing ﬁ’wmmﬁuﬁagauuﬁujm
IEEE1888 lavlilusunsn PHP

uaeuitlidmsumnageumsondenesdin  front-end uas back-end lnuidion
lUsunsn PHP Lﬁ'asaq%’umﬁamaﬁagamrﬂﬂmniu processing lUffamhoifuioyadslns
lanaa FETCH TﬂﬂTﬂiLLﬂiNﬁiﬂ%ﬂﬁ%ﬂWaﬁauamnmiumu processing meéﬁiﬂﬁ 3.12 -
3.14 Sunnlilsunsa processing 'mwavl,ﬂm{[ﬂmﬂsu PHP tfiavhms FETCH Tﬂﬂawamm
ﬁmlaLﬂuawaﬂmmsyumuw BRANBINITIS, wagtrnmiianla lnglumsnaaoudasms
fa'emmlaqamwnummmmaamﬂuwamﬂiyuuaamimﬂum 13 povoms 4 TudraTuil
14 fwian 2014 Faudm 7:00 f9 10:05 LLaummwvlmumLmﬂumummﬂmuﬂawaﬂmu
NN



i 3.12: Wsunsumaaeumasesuaieyalifimiioifuioya

719 3.13: Tﬂﬂmiumaaums%awaﬁaga%]i‘fﬁmiwl,ﬁuﬁaga(@ia)

24
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319 3.14: Tﬂmmwaaaums%awaﬁagaiﬂé’iwmhmﬁuﬁaga(da)

nntuadrudmderssamiuglionshsiamnsadonioya, winm wazinariauls
dlenadeumaitonde uasnadeumsaiianlummiiasdiudomuansuatoyaiunsvidu
Vgl 3.15 waasdruderlssanglifiasralaslisunsy processing wazsosnatioyagmugi
vsnate fifimifessuuInsanman TuSuit 14 fiwran 2014 Feudar 7:00 d 10:00

it 3.15: wamaneasumMaLBendossnallsunsy processing funhoAuioyauuiiugIu
IEEE1888 lagllilsunsn PHP
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324 minadeumydendessninlUsunsu  processing  Auniasiiudeyaun
#u31u TEEE1888 lasnsq

Tusthifodouwnvhitl flusunsy PHP  lumswadevievnaioyamnmbuiiuioya
WADUIN LA AN AR E194Y udegn lsAmumydeasnlifeliifiumydoaslasasea

was;w  IEEEISSS  umsmedeuigivuiadeulisunsmiielddmsudoaslaass
souialsunsn  processing  uagmhoifudioyanodlasams  CU-BEMS  liflulian
maT3IU [EEE1888 deluihioilifiumnaaousesmetoyanuquuunosluslnaea FETCH
wazdedogamugiuuunedluslnaes  WRITE  lasfinsarnaeugduunmsieasdis
Tisunsn wireshark

324.1 minageumsfevnaioyalaslilnilnaea FETCH

nagousosofioyallfs URI defidrdayansliwdsnunuesiamaimisnssulin
id = "bems.ee.eng.chula.ac.th/energy_consumption/department" ﬁgﬂtmmmi’iagamﬁdmﬁa
ynmsfesnoiiolilisunsn wireshark asafudulumuglii 3.16 uasmibududioyaszaey
ndumduglundaaasluglii 3.17

qilit 3.16: m3¥evmaiioyann processing lfunhuoiiuioyalaslusinaea FETCH
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it 3.17: msmeunduwiosieyannmiuiiuioyailielilusnaea FETCH

3242 mimaaeumsdeioyalasliluslnaea WRITE

nad aua’ﬁagalﬂﬁ PointSet ID = "http://preecha.test.chula.ac.th/processing/kinect1"
lawiayanidalisiuilssnoudionuanglinu wagssognaigléamdnlfnussunded point

=

ID ¢a#t
* "http://preecha.test.chula.ac.th/processing/kinect1/userNumber"
 "http://preecha.test.chula.ac.th/processing/kinect1/userspentTime"

winniul#llsunsy  wireshark  @323¥ugtuunnesiioyailisunsy  processing  deliliy
wihoiufoyawuinilulimugli 3.18  waswhofufoyasaoundusiiugiuunduans
Tug1lit 3.19
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B <soapenv:Envelope
xmlns:soapenv="http://schemas. xmlsoap.org/soap/envelope,/ ">
E <soapenv:Body>
= <ns2:datarq
xmlns:ns2="http://soap.fiap.org/">
= <transport
xmlns="http://qutp. jp/fiap,/2009,/11 /">
= <body>
= <pointset
id="http://preecha.test.chula.ac.th/processing/kinectl">
B <point
id="http://preecha. test.chula. ac.th/processing/kinectl /userNumber ">
= <value
Time="2557-10-21T15:19:09. 000+07:00">
28
</value>
</point>
E <point
id="http://preecha.test.chula. ac.th/processing/kinectl /userspentTime">
B <value
time="2557-10-217T15:19:09. 000+07:00">
68
</values>
</point>
</pointset>
</body>
</transport=
</ns2:datarg>
</s50apenv:Body=
</soapenv:Envelope>

Ut 3.18: mydafioyann processing hlFamboiivioyaiiiolilnsinaea WRITE

= <soapenv:Envelope
xmlns:soapenv="http://schemas. xmlsoap. org/soap/envelope,/ ">
[ <soapenv:Body>
F «ns2:datars
xmlns:ns2="http://soap.fiap.org/ ">
= =transport
xmlns="http://qutp.jp/fiap/2009/11/">
= <header=>
0K,/ =
</header=>
</transport>
</Ns2:datarRs>
</soapenv:Body>
</soapenv:eEnvelopes>

it 3.19: msmeundunnmiheiiuioyaiielilusinasa WRITE
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33 mMsNem wasdsmsusedinllsunsnduuuy

Aewinmawamlisunsuahanlumwiiomslinuaselulaseims CU-BEMS 3o ldvi
mawanllsunsudunoulasliinndaeninmes lumninauesieyatiiefagaanuanlanoay
@ wagvhmadsziiinlisunsulaslfuunasumaiioaanuiawe lalumsliam

331 llsunsuduunuigniemiiv

sluumeanndmianliillsunsuduuoniulfumfaneannd 2048 Gufluiiionosn
an lsunsuduuunldfimsdaudasgiuunneunyd 2048 snaspmdeiinmnae 4x4 Wilowa
Wl 3X3 ieanunaminznasszeznani i lumsianinndudazase foyamsliwdanu o
Suilatugninlfifudisuduseunuddnsduaadduluudazasimosmsianwnnd  ian
adealifiorn lumsideniornenaniiiauh e ¥ ldazunwdinanniin - inndagavas
woglanliannsadhodla q dindnlddn Wesmnidudunndeud g 3.20 uaas

v v =< o =4 < Y o a o ¢ 1o

muwihiezelsunsuduunuiegnifasntn  Saiidmslindanu 2,202 Alataddedalug

MoNoAGHIEAWNNAT 9 AaEAMSANINNE

)

gﬂ‘l’?"l 3.20: 1/5unINGuUDY energy game
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1 v
[ o <

3.3.2 Amiilse LﬁuTﬂiLmsuﬁmmwnnwmumu

Tumsssdullsunsudunudiwasiwin - §Hfelddagisumaasdinuium 30
au Neasdvaresiinimaasslinullsunsuduuuuuaaddumand 3.1 gidunaaes
a'auflmagLﬂuam%ﬂmﬂuﬁmﬂﬁﬁﬁmﬁﬁ’ﬂLﬁmmnfrgmamﬁ”’ﬂﬁm%ﬂ%muﬁqagiu'%anmﬁWﬁ
wiionl§iianeite ludwmboyannyaaaillmeueniielildieyadmsumsuslylu
Gosnasanuholumslinu

d‘ L) v v ! U v
MmN 3.1: i’]fJa%LE)EJ@TZIEN@L°l|’li’)3»l°l/]ﬂﬂﬁ]ﬂﬁ\ﬂ%IﬂiLLﬂiNﬂ%LLUU

01y (1) a9 wlosLEug
22 - 26 | Adameludewljiainmsite | 66.67 %

26-60 | yaaahhlmamouen | 3333 %

v v

fuihshmimeasudasaugnue idwnndanas 1 sou lasllsunsndununiiiemn

LY
v
a o '

tudadoguunaninmeiteligadne o dauanslumaei 3.2 LasuAMIHALUUUIILAAINA
MouanmwIa 20 W deiegusnmldsmeluieal jifimsis

M3 3.2: quineastosnanimosiiaiailflummaaeulsunsnduuun

model description

Sony Vaio intel core2 duo processor T9600
VGN-FW46SJ | 2.80 GHz processor
4GB DDR2 SDRAM
windows 8 professional 64 bit operating system

winnnaaodlfnulilsunsuduuy fiihsavhmsnaassgnae liasununasumy
diolflummlssifiunamuanseii 33 lasdmailiianmaunasumumslssdiivweg
Tsunsndollssanudaiiniiios mﬁnhzLﬁummﬁqwa%ﬂmmmﬁm Likert scale [22] a1l
TavluudasdmuazuuuagEnmn 1 Windvesnde laude s lidiudsesnds mmdy
namstsedinanufiswalanandlumsieii 3.4 ludnesdnads uazdnudsauwinasyumes
nqudietaesnzuuuluudagdom  dwannmsssiinanuiiselatuduadosesniy
fawalanngliawiiuiivensuld



Myt 3.3: wnugeumudmsulssfinanudiswe lillsunsuduudfignian
0N | ANHLAR
1| dudlsglond
2 fufudeshoiiaglillsunsndelssamii
3 suansalfnuldlaslidosdwaunsiia
4 | suansalioulddrsagnads
5 | sududeshofiagFoudmslinullsunsudenssamit
6 | foyanililuszuuhedomshanuinla
7 | swsoulillsunsndolssauaesssunii
g8 | fuauniiglilusunsndetszaud
9 | Wuazsunsrilisunsndelssa it ln s o
10 | lnonnudrsuwslanuanuhelumsliausossouil

MmyNn 3.4: waﬂgLmummﬁmﬂmmﬁmaqﬁwmﬂmmazﬁa

£
pikzs

@ | dundvesnguinedn | dadlsnunmnasusesngudes
1 2.30 0.53
2 2.00 0.52
3 243 0.81
4 2.26 0.45
5 2.51 0.68
6 1.81 0.55
7 1.66 0.84
8 1.59 0.50
9 1.85 0.75
10 1.92 0.69

3.4 idedyil

nannmnadeumstiiiosduldioapmsausniussnindiwlsenoudi 9 molw

ssutdlulamumsihn Tudruneswamswamlilsunsnduunuiionadeumyysmmsy

ssuuagilssiuanudisne lanos lfnunuhduadosesanuitaws lang lfoudiug
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n lsunsuudn (The Beginning 29092014.pde)

import ddf.minim.*;
import SimpleOpenNI.*;
import java.net.*;
import java.io.*;

import java.util.*;

Minim minim_canvasl, minim_canvas2;

AudioPlayer gameBackground, swipeSound, welcome;

L1117 77 7770777707 777777777177777777777

// initialization of kinect and clock

SimpleOpenNI kinect;

int sec, min, hour, day, weekNumber, month, year;

PFont clock_font, calendar_font, fetch_font, fetch_value_font;
PVector rightHand = new PVector();

PVector convertedrightHand = new PVector();

float preecha_previousMouseX, preecha_previousMouseY, trigger_time;
float hand_x_position, hand_y_position, xMapped, yMapped;

int [] userList;
float [] userLastTimeSeen = {0, 0O, 0O, 0, 0, 0} ;
int controlUserId = 1;

// array for collecting the path of picture folder
String[] outList_of_foundImageFiles ;

// set the heightmagin 150 pixel

// for the menu selection

int menuHeight_margin = 150;
int userCount = 0; // start counting at 0 user
int canvas_number = 0; // STart at CanvasNumber 0

int canvas_number_prev;
PImage canvas_Selectionl, canvas_Selectionlover, canvas_Selection2, canvas_Selection2over,
PImage canvas_Selection3, canvas_Selection3over, canvas_Selection4, canvas_Selectiondover;

PImage preecha_bgCanvasl, background_Screensaver, canvas2_background, hand_black, hand white;

L1177 7777000 777077777777777777

// initialization of canvasmenu

int alreadyRunInitialisationCodeInCurrentCanvas;

// set time at 2 second to select each menu

int preecha_timeovercanvas_selected = 2000;

boolean overPicturel, overPicture2, overPicture3, overPictured4, overClock = false;

int preecha_resetSelect_icon;

L1777 77 7070777007777 777077 77777777777

// initialization of canvas(O (screensaver)

int preecha_resetIntervakcheck_canvasO;
ArrayList<PImage>preecha_allImages_canvasO;

// path folder to show the picture in this canvas

String preecha_pictureFolder_canvas0 = "/Users/CU-EE/DropBox/CU_EE_£f112/Image/";

[P0 7777777 777777777777777777777
// initialization of canvasl (EE health pad)

ArrayList<PImage> preecha_allImages;
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int preecha_showPic = 0; // Basis Picture
int preecha_showPicLeft, preecha_showPicRight;
int currentImage = 0;

float preecha_imageShift_xpos 0;
float preecha_imageShift_ypos = 0;
float preecha_imageShift_Target = 0;

// speed to change to next Picture

float preecha_easingRatio = 0.35;

// path folder to show the picture in this canvas

String preecha_pictureFolder_canvasl = "/Users/CU-EE/Desktop/"+

"The_Beginning_29092014/healthpad_eeinformation/";

L1717 7777777777777777777777777777777771777777

// initialization of canvas2 (energy game)

String fetchGame_res = "";

String [] fetchGame_value;
float [] ValueGame;
String [] PointGame;

int [1 located;

// point id to retrieving data from fetch

String [] pointID_Game = {

"<key id=\"bems.ee.eng.chula.ac.th/energy_consumption/"+
"department\" attrName=\"time\" select=\"maximum\" />",
"<key id=\"bems.ee.eng.chula.ac.th/energy_consumption/"+
"ee/f2\" attrName=\"time\" select=\"maximum\" />",

"<key id=\"bems.ee.eng.chula.ac.th/energy_consumption/"+
"ee/f3\" attrName=\"time\" select=\"maximum\" />",

"<key id=\"bems.ee.eng.chula.ac.th/energy_consumption/"+
"ee/f4\" attrName=\"time\" select=\"maximum\" />",

"<key id=\"bems.ee.eng.chula.ac.th/energy_consumption/"+
"ee/f5\" attrName=\"time\" select=\"maximum\" />",

"<key id=\"bems.ee.eng.chula.ac.th/energy_consumption/"+
"eng4/£12\" attrName=\"time\" select=\"maximum\" />",
"<key id=\"bems.ee.eng.chula.ac.th/energy_consumption/"+
"engd/£f13\" attrName=\"time\" select=\"maximum\" />",
"<key id=\"bems.ee.eng.chula.ac.th/energy_consumption/"+
"highvoltage\" attrName=\"time\" select=\"maximum\" />"

bi

String [] Building_name = {
"EE department",

"EE Building f12",

"EE Building £f13",

"EE Building f14",

"EE Building f15",
"Building4 f112",
"Building4 £113",

"High Voltage"

i

// load icon to use in the game

PImage [] icon_Image = {

loadImage ("/Users/CU-EE/Desktop/The_Beginning_29092014/gameFolder/eedepartment. jpg"),
loadImage ("/Users/CU-EE/Desktop/The_Beginning_29092014/gameFolder/eebulidingfl2. jpg"),
loadImage ("/Users/CU-EE/Desktop/The_Beginning_29092014/gameFolder/eebulidingfl3. jpg"),
loadImage ("/Users/CU-EE/Desktop/The_Beginning_29092014/gameFolder/eebulidingfl4. jpg")

’
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loadImage ("/Users/CU-EE/Desktop/The_Beginning_29092014/gameFolder/eebulidingfl5. jpg"),
loadImage ("/Users/CU-EE/Desktop/The_Beginning_29092014/gameFolder/eng4_12.jpg"),
loadImage ("/Users/CU-EE/Desktop/The_Beginning_29092014/gameFolder/eng4_13.jpg"),
loadImage ("/Users/CU-EE/Desktop/The_Beginning_29092014/gameFolder/HVbuilding. jpg")

i

int cak_numrows = 3;

int cak_basis = 1;

int[][] b = new int[cak_numrows] [cak_numrows];

int pad = int (70), bs = int (230), len = pad* (b.length+l)+bs*b.length, score = 0, dead = 1;
String heighest_score [] ;

int savedScore;

int max_t = 1; // keeps the max value of score t achieved so far in already-displayed boards
int cak_rightMarginWidth = abs (len-width);

int icon_size = 100;

int cak_x_icon = 1100;

int cak_y_iconl = len ;

int cak_y_icon2 = cak_y_iconl - (icon_size+10);
int cak_y_icon4 = cak_y_icon2 - (icon_size+10);
int cak_y_icon8 = cak_y_icon4 - (icon_size+10);
int cak_y_iconl6 = cak_y_icon8 - (icon_size+10);
int cak_y_icon32 = cak_y_iconl6 - (icon_size+10);
int cak_y_icon64 = cak_y_icon32 - (icon_size+10);
int cak_y_iconl28 = cak_y_icon64 - (icon_size+10);

PImage iconl_image, icon2_image, icon4_image, icon8_image;

PImage iconl6_image, icon32_image, icon64_image, iconl28_image;

L1717 77707777777177777777777777777777771777777

// initialization of canvas3 (EE information)

ArrayList<PImage> preecha_allImages_canvas3 ;

int preecha_showPic_canvas3 = 0;

int preecha_showPicLeft_canvas3, preecha_showPicRight_canvas3;
int currentImage_canvas3 = 0;

float preecha_imageShift_xpos_canvas3 = 0;

float preecha_imageShift_ypos_canvas3 = 0;

float preecha_imageShift_Target_canvas3 = 0;

// speed to change to next Picture

float ©preecha_easingRatio_canvas3 = 0.35;

// path folder to show the picture in this canvas
String preecha_pictureFolder_canvas3 ="/Users/CU-EE/Dropbox/CU_EE_f112/EE_information/";

L1710 777777 777777177 777777777777777777771777777

// initialization of canvas3 (EE information)

PFont alarm, textwarn, textBuilding;
String [] Building_name_alarm = {
"\"Electical Engineering Department\"",
"\"EE Building floor 2\"",

"\"EE Building floor 3\"",

"\"EE Building floor 4\"",

"\"EE Building floor 5\"",

"\"Building 4 floor 12\"",

"\"Building 4 floor 13\"",

"\"High Voltage Building\""

Vi

// index to show in each installation area

// from the Building_name_alarm array



// 5 is mean this is for ENG4 f112

int zone_index = 5;

int percent;

int [] target;

int saturday, sunday;

float radiusOfEnergyConsumed;

float radius, fontBD, percentFontRatio;

//path of the quota target file

String [] tarketQuata =loadStrings ("/Users/CU-EE/Dropbox/tarketQouta.csv");

[17177170 7777077 77777777771777

// initialization of backend

String [] fetch_value;
ArrayList<String> PointID;
ArrayList<Float> Value;

String [] timeStamp_cv = {};
String [] canvas_num = {};
String [] cummSwipe = {};

0;

String write_sec, write_min, write_hour, write_day, write_month, write_year;

int noSwipe, noUser

String [] pointID = {

"<key id=\"bems.ee.eng.chula.ac.th/ee_health_pad/"+
"co2_reduction\" attrName=\"time\" select=\"maximum\" />",
"<key id=\"bems.ee.eng.chula.ac.th/ee_health_pad/"+
"coal_reduction\" attrName=\"time\" select=\"maximum\" />",
"<key id=\"bems.ee.eng.chula.ac.th/ee_health_pad/"+
"consumption\" attrName=\"time\" select=\"maximum\" />",

"<key id=\"bems.ee.eng.chula.ac.th/ee_health_pad/"+
"electricity_saved\" attrName=\"time\" select=\"maximum\" />",
"<key id=\"bems.ee.eng.chula.ac.th/ee_health_pad/"+
"energy_saved\" attrName=\"time\" select=\"maximum\" />",
"<key id=\"bems.ee.eng.chula.ac.th/ee_health_pad/"+
"load_factor\" attrName=\"time\" select=\"maximum\" />",

"<key id=\"bems.ee.eng.chula.ac.th/ee_health_pad/"+
"peak_saved\" attrName=\"time\" select=\"maximum\" />",

"<key id=\"bems.ee.eng.chula.ac.th/ee_health_pad/"+
"renewable_energy\" attrName=\"time\" select=\"maximum\" />",
"<key id=\"bems.ee.eng.chula.ac.th/ee_health_pad/"+
"tree_saved\" attrName=\"time\" select=\"maximum\" />"

bi

String[] target_healthpad = {

"10", "594.4", "0.8", "10,000", "1000", "99", "50", "n/a", "50"
bi

String[] target_healthpad_unit = {

"Tons CO2", "kg", "kWh/m~2", "baht", "kwh", "$", "kW", "", "trees"
bi

[1171177777777707777777777177777
// start settingup program

void setup() {
size(displayWidth, displayHeight) ;

// user Trackig SET UP //
kinect = new SimpleOpenNI (this);
kinect.enableDepth () ;



kinect.enableRGB() ;
kinect.enableUser () ;

// for loading music background in canvas 2

minim_canvas?2 = new Minim(this);

gameBackground = minim_canvas2.loadFile ("bgm.mp3", 2048);
[117171717777777777

// loading font

clock_font = loadFont ("CordiaUPC-Bold-200.v1w");

fetch_font = loadFont
fetch_value_font = loadFont

(

("Calibri-Light-200.v1w");

("Calibri-Bold-200.v1w");
calendar_font = loadFont ("Microsoft-Yi-Baiti-48.v1lw");

(

(

(

alarm = loadFont ("ArialRoundedMTBold-200.v1w");
textwarn = loadFont ("CordiaUPC-100.v1w");
textBuilding = loadFont ("CordiaUPC-Bold-150.v1w");

L1107 17700777777777777771777

// loading image of menu icon

canvas_Selectionl = loadImage ("/center/HealthPad.png");
canvas_Selectionlover = loadImage ("/center/HealthPad_click.png");
canvas_Selection2 = loadImage ("/center/EnergyGamel.png");
canvas_Selection2over = loadImage ("/center/EnergyGame.png");
canvas_Selection3 = loadImage ("/center/EEinf.png");
canvas_Selection3over = loadImage ("/center/EEinf_click.png");
canvas_Selection4d = loadImage ("/center/Alarm.png");
canvas_Selectiondover = loadImage ("/center/Alarm_click.png");

/1117777777 7777777777777777777

// loading image of hand icon

hand_black = loadImage ("/center/hand_black.png");
hand_black.resize (100, 100);

hand_white = loadImage ("/center/hand_white.png");
hand_white.resize (100, 100);

canvas2_background = loadImage ("/Users/CU-EE/Desktop/"+
"The_Beginning_29092014/canvas2/canvas2_background. jpg") ;
canvas2_background.resize (width, height-menuHeight_margin);
ieeel888_fetch();

ieeel888_fetch_Game();

background_Screensaver =loadImage ("background_canvasO0.jpg");
image (background_Screensaver, 0, 0);

noCursor () ;

[1117777777777777777
// start draw loop
//

void draw() {

L1777 707077 7777777777777 77777777777777777777777777777

// keep tracking and check user status from kinect

//

trackingUser () ;

hand_x_position = detect_hand_x_position();
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hand_y_position = detect_hand_y_position();

L1177 07777777077777777777777777777777777777777
// check if canvas number has been changed

/7

if (canvas_number_prev != canvas_number) {

// write canvas_number_prev, canvas_number, noSwipe, userList.length,

ieeel888_write();

// reset all per—canvas counters //
noSwipe = 0;

alreadyRunInitialisationCodeInCurrentCanvas = 0;
// stop playing background sound of previous canvas //

gameBackground.close();
gameBackground = minim_canvas2.loadFile ("bgm.mp3", 2048);

canvasfnumberfprev = canvas_number;

time
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// no users detected so reset our screen to canvas number 0 and reset swipe counter //

if (userCount == 0) {
canvas_number = 0;

zone_index = 5;

// fresh user has just entered so switch from canvas numbers 0 to 1 //
if ( (userCount > 0) && (canvas_number_prev == 0) ) {

canvas_number = 4;

noUser +=1;

// fetch data from data storage to use in each canvas
ieeel888_fetch();
ieeel888_fetch_Game();

if (canvas_number == 0) {
canVasO0 () ;

}

if (canvas_number == 1) {

canVas_Menu () ;

canVasl () ;

checkMouseCanVasl (int (hand_x_position), int (hand_y_position));
}
if (canvas_number == 2) {

canVas_Menu () ;

canVas2 () ;

checkMouseCanVas2 (int (hand_x_position), int (hand_y_position));
}
if (canvas_number == 3) {

canVas_Menu () ;

canvVas3 () ;

checkMouseCanVas3 (int (hand_x_position), int (hand_y_position));
}
if (canvas_number == 4) {

canVas_Menu () ;
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canVas4 () ;
checkMouseCanVas4 (int (hand_x_position), int (hand_y_position));

1 lsunsmitelflumsfadesenie  front-end #u  back-end
(backend.pde)

[117777077777777777777777777777777777

// IEEE1888 FETCH for EE health pad

//

void ieeel888_fetch () {

try |

String xmldata = "<?xml version=\"1.0\" encoding=\"UTF-8\"?>" +
"<soapenv:Envelope " +

"xmlns:soapenv="+

"\"http://schemas.xmlsoap.org/soap/envelope/\">"+

"<soapenv:Body>"+

"<ns2:queryRQ xmlns:ns2=\"http://socap.fiap.org/\">"+

"<transport xmlns=\"http://gutp.jp/fiap/2009/11/\">"+

"<header>"+

"<query id=\"9eed9ded-1c48-4b08-ad4ld-dac067fclc0d\" type=\"storage\">"+

pointID[0]+pointID[1]+pointID[2]+pointID[3]+pointID[4]+

pointID[5]+pointID[6]+pointID[7]+pointID([8]+

"</query></header></transport></ns2:queryRQ>"+

"</soapenv:Body></soapenv:Envelope>";

//Create socket

String hostname = "161.200.90.122";

int port = 80;

InetAddress addr = InetAddress.getByName (hostname);

Socket sock = new Socket (addr, port);

//Send header

String path = "/axis2/services/FIAPStorage";

BufferedWriter wr =

new BufferedWriter (new OutputStreamWriter (sock.getOutputStream(), "UTF-8"));
wr.write ("POST " + path + " HTTP/1.0\r\n");

"Host: 161.200.90.122\r\n");

"Content-Length: " + xmldata.length() + "\r\n");

wr.write (
(

wr.write ("Content-Type: text/xml; charset=\"utf-8\"\r\n");
(
(

wr.write

wr.write ("SOAPAction: http://soap.fiap.org/query\r\n");
wr.write ("\r\n");

//Send data

wr.write (xmldata);

wr.flush();

// Response

BufferedReader rd = new BufferedReader (new InputStreamReader (sock.getInputStream()));
String line;

while ( (line = rd.readLine ()) != null) {

fetch_res = fetch_res+line;

}
catch (Exception e) {

e.printStackTrace () ;
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// start parsing the reponse data
String [] fetch_body = split (fetch_res, "<body>");
String [] fetch_pointID = split(fetch_body[1l], "</value></point>");
Value = new ArrayList<Float>();
PointID = new ArrayList<String>();
for (int i = 0; i1 < fetch_pointID.length-1; i++) {
String [] fetch_value = split (fetch_pointID[i], "+07:00\">");
PointID.add (fetch_value[0]);
Value.add (float (fetch_value[l]));

[117707777777777777777777777777777777777777777777
// IEEE1888 FETCH for energygame and alarm alert

//
void ieeel888_fetch_Game () {

try f{
String xmldata = "<?xml version=\"1.0\" encoding=\"UTF-8\"?>" +
"<soapenv:Envelope " +

"xmlns:soapenv="+
"\"http://schemas.xmlsoap.org/soap/envelope/\">"+
"<soapenv:Body>"+

"<ns2:queryRQ xmlns:ns2=\"http://soap.fiap.org/\">"+
"<transport xmlns=\"http://gutp.jp/fiap/2009/11/\">"+
"<header>"+

"<query id=\"9eed9ded4-1c48-4b08-ad4ld-dac067fclc0d\" type=\"storage\">"+
pointID_Game[0]+pointID_Game[l]+pointID_Game[2]+
pointID_Game[3]+pointID_Game[4]+pointID_Game[5]+
pointID_Game[6]+pointID_Game[7]+
"</query></header></transport></ns2:queryRQ>"+
"</soapenv:Body></soapenv:Envelope>";

//Create socket

String hostname = "161.200.90.122";

int port = 80;

InetAddress addr = InetAddress.getByName (hostname) ;
Socket sock = new Socket (addr, port);

//Send header
String path = "/axis2/services/FIAPStorage";
BufferedWriter wr
= new BufferedWriter (new OutputStreamWriter (sock.getOutputStream(), "UTF-8"));
wr.write ("POST " + path + " HTTP/1.0\r\n");
wr.write ("Host: 161.200.90.122\r\n");
wr.write ("Content-Length: " + xmldata.length() + "\r\n");
wr.write ("Content-Type: text/xml; charset=\"utf-8\"\r\n");
wr.write ("SOAPAction: http://soap.fiap.org/query\r\n");

(

wr.write ("\r\n");

//Send data
wr.write (xmldata);
wr.flush () ;

// Response
BufferedReader rd
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= new BufferedReader (new InputStreamReader (sock.getInputStream()));
String line;
while ( (line = rd.readLine ()) != null) {

fetchGame_res = fetchGame_res+line;

catch (Exception e) {
e.printStackTrace () ;

[I1110177007777777777777777777777

// start parsing the reponse data

String [] fetch_body = split (fetchGame_res, "<body>");

String [] fetch_pointID = split(fetch_body[l], "</value></point>");
ValueGame = new float[pointID_Game.length];

PointGame = new String[pointID_Game.length];

for (int 1 = 0; 1 < fetch_pointID.length-1; i++) {

String [] fetchGame_value = split (fetch_pointID[i], "+07:00\">");
ValueGame[i] = float (fetchGame_value[l]);
PointGame[i] = fetchGame_valuel[0];

}
float[] copyValueGame = new float[ValueGame.length];
arrayCopy (ValueGame, copyValueGame) ;
located = new int[copyValueGame.length];
for (int i = 0; 1 < copyValueGame.length; i++) {
float check_Max = max (copyValueGame) ;
int minIndex = 0;
for (int j = 0; j < copyValueGame.length; Jj++) {
if (check_Max > copyValueGame[j]) {
minIndex = j;
check_Max = copyValueGamel[j];

}
copyValueGame [minIndex] = max (copyValueGame) ;
located[i] = minIndex;

/1117777 77777777777
// IEEE1888 WRITE
//
void ieeel888_write () {
write_year = ""+year(); // 2003, 2004, 2005, etc.
if (month() < 10) {
write_month = "0"4+month () ;
} else {
write_month = ""+month () ;
}
if (day() < 10) {

write_day = "0"+day();
} else {
write_day = ""+day();

}
if (hour() < 10) {
write_hour = "0"+hour();

} else {
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}
if

}

}
if

}

tr

write_hour = ""+hour();
(minute () < 10) {

write_min = "0"+minute();

else {

write_min = ""4+minute();
(second() < 10) {

write_sec = "O0"+second();

else {

write_sec = ""+second();

y |

String xmldata = "<?xml version=\"1.0\" encoding=\"UTF-8\"?>" +

"<soapenv:Envelope " +

"xmlns:soapenv="+
"\"http://schemas.xmlsoap.org/soap/envelope/\">"+
"<soapenv:Body>"+

"<ns2:dataRQ xmlns:ns2=\"http://soap.fiap.org/\">"+
"<transport xmlns=\"http://gutp.jp/fiap/2009/11/\">"+
"<body>"+

"<pointSet id=\"http://bems.ee.eng.chula.ac.th/engd4/"+
"fl12/corridor/elevatorfront/kinect\">"+

"<point id=\"http://bems.ee.eng.chula.ac.th/eng4/"+
"fll2/corridor/elevatorfront/kinect/num_user\">"+

"<value time=\""+write_year+"-"+write_month+"-"+write_day+"T"+
write_hour+":"+write_min+":"+write_sec+".000+07:00\">"+
noUser+"</value>"+"</point>"+

"<point id=\"http://bems.ee.eng.chula.ac.th/engd/"+
"fl12/corridor/elevatorfront/kinect/canvas_num\">"+

"<value time=\""+write_year+"-"+write_month+"-"+write_day+"T"+
write_hour+":"+write_min+":"+write_sec+".000+07:00\">"+
"canvas"+canvas_number+"</value>"+"</point>"+

"<point id=\"http://bems.ee.eng.chula.ac.th/eng4/"+
"fl12/corridor/elevatorfront/kinect/num_swipe\">"+

"<value time=\""+write_year+"-"+write_month+"-"+write_day+"T"+
write_hour+":"+write_min+":"+write_sec+".000+07:00\">"+
"swipe"+noSwipe+"</value>"+
"</point>"+"</pointSet>"+"</body>"+
"</transport></ns2:dataRQ>"+

"</soapenv:Body></soapenv:Envelope>";

//Create socket

String hostname = "161.200.90.122";

int port = 80;

InetAddress addr = InetAddress.getByName (hostname);

Socket sock = new Socket (addr, port);

//Send header

String path = "/axis2/services/FIAPStorage";

BufferedWriter wr

= new BufferedWriter (new OutputStreamWriter (sock.getOutputStream(),
wr.write ("POST " + path + " HTTP/1.0\r\n");

"Host: 161.200.90.122\r\n");

"Content-Length: " + xmldata.length() + "\r\n");
"Content-Type: text/xml; charset=\"utf-8\"\r\n");
"SOAPAction: http://socap.fiap.org/data\r\n");

wr.write (
wr.write (
wr.write (
(

wr.write

"UTF-8")) ;
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wr.write ("\r\n");

//Send data
wr.write (xmldata);
wr.flush();

// Response
BufferedReader rd
= new BufferedReader (new InputStreamReader (sock.getInputStream()));
String line;
while ( (line = rd.readLine ()) !'= null) {
}
}
catch (Exception e) {
e.printStackTrace();

f Iﬂmnsﬂudmuﬁmmamawﬁh screen saver

(canvas(.pde, canvas(_init.pde)

void canVasO () {
if (alreadyRunInitialisationCodeInCurrentCanvas == 0) {

// run the following canvas-initialisation code only //
// once per each time of entering this canvas //

canvasO_init ();

alreadyRunInitialisationCodeInCurrentCanvas = 1;
}
try {
int preecha_passTimecanvas0 = millis()-preecha_resetIntervakcheck_canvasO0;

if (preecha_passTimecanvas0 > 3000 ) {
float imageRotation = random(-50, 50);
float imageX = random (250, width-250);
float imageY = random (200, height-200);
1177777777171 707070707707777777777777
// Draw, Rotate + Scale Image
imageMode (CENTER) ;
pushMatrix();
translate (imageX, imageY);
rotate (radians (imageRotation));
filter (BLUR, .8);
filter (GRAY) ;
filter (INVERT) ;
currentImage +=1;
image (preecha_allImages_canvas0.get
(currentImage%$preecha_allImages_canvasO.size()),0,0);
popMatrix();
preecha_resetIntervakcheck_canvas0 = millis();
}
}
catch (Exception e) {
preecha_allImages_canvas0 = new ArrayList<PImage>();
preecha_checkImgfiles (preecha_pictureFolder_canvas0);
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// canvas0O init

void canvasO_init () {
translate (0, 0);
imageMode (CORNER) ;

image (background_Screensaver, 0, 0);

q Tﬂmnsu‘ludmuamwawa\ummm EE healthpad (canvasl.pde)

void canVasl () {
try{

pushMatrix();

translate (preecha_imageShift_xpos, preecha_imageShift_ypos+150);
if (preecha_showPic == 0) {

preecha_showPicLeft = (preecha_allImages.size()) - 1;

} else {

preecha_showPicLeft = preecha_showPic - 1;

}

if (preecha_showPic == (preecha_alllmages.size()) - 1 ) {

preecha_showPicRight = 0;
} else {
preecha_showPicRight = preecha_showPic + 1;

}

PImage picLeft = preecha_allImages.get (preecha_showPicLeft);
PImage pic = preecha_alllImages.get (preecha_showPic);

PImage picRight = preecha_allImages.get (preecha_showPicRight) ;

image (picLeft, -width, 0);
image (pic, 0, 0);
image (picRight, width, 0);
£f111(255);
textFont (fetch_font, 90);
textAlign (LEFT) ;
text ("TARGET", (width/2)+100, 150);
text ("CURRENT", (width/2)+100, 500);
textFont (fetch_value_font, 120);
textAlign (LEFT) ;
text (target_healthpad[preecha_showPic]+" "+
target_healthpad_unit [preecha_showPic], (width/2)+100, 300);
text (String.format ("$.1f", Value.get (preecha_showPic))+" "+
target_healthpad_unit [preecha_showPic], (width/2)+100, 650);
}
catch (Exception e) {

preecha_alllImages = new ArrayList<PImage>();
preecha_checkImgfiles (preecha_pictureFolder_canvasl);

}

preecha_imageShift_xpos +=(preecha_imageShift_Target-
preecha_imageShift_xpos) *preecha_easingRatio;

popMatrix();
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// hand event

//

void checkMouseCanVasl (int hand_x_position, int hand_y_position) {
mouseX = hand_x_position ;
mouseY = hand_y_position ;

preecha_previousMouseX = lerp (preecha_previousMouseX, mouseX, 0.09);

float current_time = millis();
int dx;
if (current_time - trigger_time > 2500 ) {
image (hand_black, mouseX, mouseY);
// check condition for trigger hand event
dx= (preecha_previousMouseX-mouseX)>=1507-1:
( (preecha_previousMouseX-mouseX)<=-150 2 1 : 0);
if (dx == -1) {
noSwipe +=1;
preecha_showPic = (preecha_showPic+1) % (preecha_alllImages.size());
preecha_imageShift_xpos = width;
}
if (dx == 1) {
noSwipe +=1;
if (preecha_showPic == 0) {
preecha_showPic = (preecha_allImages.size())-1;
}
else {
preecha_showPic = (preecha_showPic-1);
}
preecha_imageShift_xpos = -width;
}
if (dx !'= 0) {

trigger_time = millis();

}

else {
image (hand_white, mouseX, mouseY);
dx = 0;

3 Tﬂmmuiudmuamwaﬂmu,ﬂmm energy game
(canvas2_init.pde,canvas2.pde)

[1177707777777777777777777777
// setting up an energy game
//
void canvas2_init () {
max_t = 1;
restart ();
gameBackground.play () ;

[I11100077777777777777
// start an energy game
//

void canvVas2 () {

if (alreadyRunInitialisationCodeInCurrentCanvas == 0) {
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// run the following canvas-initialisation code only //
// once per each time of entering this canvas //
alreadyRunInitialisationCodeInCurrentCanvas = 1;

}

noStroke () ;

String heighest_score [] = loadStrings ("score.txt");

int savedScore = int (heighest_score[0]);

cak_icondisp_background (max_t) ;

for (int j = 0; J < b.length; j++)
for (int i = 0; 1 < b[j].length; i++) {
£111(200);
rect ( (pad+ (pad+bs) *i) +pad, (pad+ (pad+bs) *7j) +menuHeight_margin-20, bs, bs,
}
for (int J = 0; j < b.length; j++)
for (int i = 0; 1 < b[Jj].length; i++) {
float x = (pad+t(padtbs)*i)+pad, y=(pad+t (pad+bs)*j)+menuHeight_margin-20;
if (b[J1[1i] > 0) {
float p = log(b[j][i])/log(2);
cak_icondisp(b[Jj][i], %, y, bs);
max_t = max(max_t, b[J][i]);

}
noStroke () ;
£111(51, 102, 204);
rect (0, menuHeight_margin, width, pad-30);
textt ("SCORE : "+score, pad, menuHeight_margin+30,
color (255), calendar_font, pad/1.9, LEFT);
textt ("kWh (from first day to yesterday of this month)",
width/2, menuHeight_margin+30, color (255), calendar_font, pad/1.9, CENTER);

textt ("BEST : "+savedScore, width - pad, menuHeight_margin+30,
color (255), calendar_font, pad/1.9, RIGHT);
noFill ();
if (dead>0) {
£i11(200);
cak_icondisp_gameover (); //cak3: displaying all boards in grey//

cak_icondisp_background (max_t) ;

£i11(51, 102, 204);

rect (pad+60, menuHeight_margin+ (2*pad)+bs-30, (3*bs)+(2*pad)+40, bs, 15);
textt ("GAME OVER", ((pad+60)+((3*bs)+(2*pad)+110))/2,
menuHeight_margin+ (3*pad) +bs, color(255), fetch_value_font, 60, CENTER);
textt ("Hold on an \"Energy Game\" icon 3 seconds to restart",
((pad+60)+ ((3*bs) +(2*pad) +110)) /2, menuHeight_margin+ (3*pad)+bs+70,

color (255), calendar_font, pad/1.9, CENTER);

if (overPicture (((0+360)/2)-100, 0, 100, menuHeight_margin)) {
overPicturel = true;
image (canvas_Selectionlover, 0, 10);
image (canvas_Selection2, 360, 6);
image (canvas_Selection3, 720, 8);
image (canvas_Selection4, 1080, 8);
} else if (overPicture(((360+720)/2)-100, 0, 100, menuHeight_margin)) {
overPicture2 = true;
image (canvas_Selectionl, 0, 10);

image (canvas_Selection2over, 360, 6);
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image (canvas_Selection3, 720, 8);
image (canvas_Selection4, 1080, 8);
} else if (overPicture(((720+1080)/2)-100, 0, 100, menuHeight_margin)) {
overPicture3 = true;
image (canvas_Selectionl, 0, 10);
image (canvas_Selection2, 360, 6);
image (canvas_Selection3over, 720, 8);
image (canvas_Selection4, 1080, 8);
} else if (overPicture(((1080+1440)/2)-100, 0, 100, menuHeight_margin)) {
overPicture3 = true;
image (canvas_Selectionl, 0, 10);
image (canvas_Selection2, 360, 6);
image (canvas_Selection3, 720, 8);
image (canvas_Selectiondover, 1080, 8);
} else {
overPicturel = overPicture2 = overPicture3 = overPictured4d = false;
image (canvas_Selectionl, 0, 10);
image (canvas_Selection2, 360, 6);
image (canvas_Selection3, 720, 8);
(

image (canvas_Selection4, 1080, 8);

£111(255, 0, 0);
ellipse (int (hand_x_position), int (hand_y_position), 20, 20);

noStroke () ;

noFill();

int newScore = score;

if (newScore > savedScore ) {

savedScore = newScore;
String scoreVal = ""+savedScore;
String [] scoreFile = {
scoreVal
bi
saveStrings ("score.txt", scoreFile);

}
ellipse (int (hand_x_position), int (hand_y_position), 20, 20);

// for show text in the game
void textt (String t, float x, float y, color ¢, PFont ff, float s, int align) {
fill(c);
textAlign(align);
textFont (ff, s);
text (t, x, Vv);
}
// restart game
void restart () {
b = new int[cak_numrows] [cak_numrows];
spawn () ;
score = dead = 0;

void spawn () {
ArrayList<Integer> xs = new ArrayList<Integer>(), ys = new ArrayList<Integer>();
for (int j = 0; J < b.length; j++) for (int i = 0; 1 < b[j]l.length; i++) if (b[Jj][1]==0) {
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xs.add (1) ;
ys.add(3j);
}
int rnd = (int)random(0, xs.size()), y = ys.get(rnd), x = xs.get (rnd);
bly][x] = random(0, 1) < .9 ? cak_basis 2*cak_basis;
}
void cak_icondisp(int t, float x, float y, int s) {
if (¢t == 1) {image (icon_Image[located[0]], x, y, s, s);}
if (¢t == 2) {image (icon_Image[located[1l]], x, vy, s, s);}
if (t == 4) {image (icon_Image[located[2]], %X, Vy, S, s);}
if (¢t == 8) {image (icon_Image[located[3]], x, Yy, s, s);}
if (t == 16) {image(icon_Imagel[located[4]], %X, vy, s, s);}
if (t == 32) {image(icon_Image[located[5]], %X, vy, s, s);}
if (t == 64) {image(icon_Image[located[6]], %X, Vv, s, s);}
if (t == 128) {image (icon_Image[located[7]], %, v, s, s);}
}
void cak_icondisp_background(int max_t) {
// display icon pyramid on the right margin of game board up to board numbered max_t
if (max_t >= 1) {
image (icon_Image[located[0]], cak_x_icon,
cak_y_iconl, icon_size, icon_size);
textt (Building_name[located[0]], cak_x_icon+100,
cak_y_iconl+65, color(160), fetch_font, 40, LEFT);
textt ("kWh", cak_x_icon+550, cak_y_iconl+65,
color(160), fetch_font, 40, LEFT);
textt (str (int (ValueGame[located([0]])), cak_x_icon+530,
cak_y_iconl+65, color(102), fetch_value_font, 60, RIGHT);
}
if (max_t >= 2) {
image (icon_Image[located[1l]], cak_x_icon, cak_y_icon2, icon_size, icon_size);
textt (Building_name[located[1]], cak_x_icon+100,
cak_y_icon2+65, color(160), fetch_font, 40, LEFT);
textt ("kWh", cak_x_icon+550, cak_y_icon2+65, color(160), fetch_font, 40, LEFT);
textt (str(int (ValueGame[located[1]])), cak_x_icon+530,
cak_y_icon2+65, color(102), fetch_value_font, 60, RIGHT);
}
if (max_t >= 4) {
image (icon_Image[located[2]], cak_x_icon, cak_y_icon4, icon_size, icon_size);
textt (Building_name[located[2]], cak_x_icon+100,
cak_y_icon4+65, color(160), fetch_font, 40, LEFT);
textt ("kWh", cak_x_icon+550, cak_y_icon4+65, color(160), fetch_font, 40, LEFT);
textt (str(int (ValueGame[located([2]])), cak_x_icon+530,
cak_y_icon4+65, color(102), fetch_value_font, 60, RIGHT);
}
if (max_t >= 8) {
image (icon_Image[located[3]], cak_x_icon, cak_y_icon8, icon_size, icon_size);
textt (Building_name[located[3]], cak_x_icon+100,
cak_y_icon8+65, color(160), fetch_font, 40, LEFT);
textt ("kWh", cak_x_icon+550, cak_y_icon8+65,color(160), fetch_font, 40, LEFT);
textt (str (int (ValueGame[located[3]])), cak_x_icon+530,
cak_y_icon8+65, color(102), fetch_value_font, 60, RIGHT);
}
if (max_t >= 16) {

image (icon_Image[located[4]], cak_x_icon,

textt (Building_name[located[4]],

cak_y_iconle,

icon_size, icon_size);

cak_x_icon+100,
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cak_y_iconl6+65, color(160), fetch_font, 40, LEFT);
textt ("kWh", cak_x_icon+550, cak_y_iconl6+65, color(160), fetch_font, 40, LEFT);
textt (str (int (ValueGame[located[4]])), cak_x_icon+530,
cak_y_iconl6+65, color(102), fetch_value_font, 60, RIGHT);
}
if (max_t >= 32) {
image (icon_Image[located[5]], cak_x_icon, cak_y_icon32, icon_size, icon_size);
textt (Building_name[located[5]], cak_x_icon+100,
cak_y_icon32+65, color(160), fetch_font, 40, LEFT);
textt ("kWh", cak_x_icon+550, cak_y_icon32+65,
color (160), fetch_font, 40, LEFT);
textt (str (int (ValueGame[located[5]])), cak_x_icon+530,
cak_y_icon32+65, color(102), fetch_value_font, 60, RIGHT);

if (max_t >= 64) {
image (icon_Image[located[6]], cak_x_icon, cak_y_icon64, icon_size, icon_size);
textt (Building_name[located[6]], cak_x_icon+100,
cak_y_icon64+65, color(160), fetch_font, 40, LEFT);
textt ("kWh", cak_x_icon+550, cak_y_icon64+65, color(160), fetch_font, 40, LEFT);
textt (str(int (ValueGame [located([6]])), cak_x_icon+530,
cak_y_icon64+65, color(102), fetch_value_font, 60, RIGHT);
}
if (max_t >= 128) {
image (icon_Image[located[7]], cak_x_icon, cak_y_iconl28,
icon_size, icon_size);
textt (Building_name[located[7]], cak_x_icon+100,
cak_y_iconl28+65, color(160), fetch_font, 40, LEFT);
textt ("kWh", cak_x_icon+550, cak_y_iconl28+65, color(160), fetch_font, 40, LEFT);
textt (str(int (ValueGame[located([7]])), cak_x_icon+530,
cak_y_iconl28+65, color(102), fetch_value_font, 60, RIGHT);

void cak_icondisp_gameover () {
// display icon pyramid on the right margin of game board up to board numbered max_t
image (icon_Image[located[0]], cak_x_icon, cak_y_iconl, icon_size, icon_size);
image (icon_Image[located[1l]], cak_x_icon, cak_y_icon2, icon_size, icon_size);
image (icon_Image[located[2]], cak_x_icon, cak_y_icond4, icon_size, icon_size);

image (icon_Image[located[3]], cak_x_icon, cak_y_icon8, icon_size, icon_size);

[
[
[
image (icon_Image[located[4]], cak_x_icon, cak_y_iconl6, icon_size, icon_size);
image (icon_Image[located[5]], cak_x_icon, cak_y_icon32, icon_size, icon_size);
image (icon_Image[located[6]], cak_x_icon, cak_y_icon64, icon_size, icon_size);
image (icon_Image[located[7]], cak_x_icon, cak_y_iconl28, icon_size, icon_size);
textAlign (LEFT) ;

textFont (fetch_font, 40);
text (Building_name[located[0]], cak_x_icon+100, cak_y_iconl+65);
text (Building_name[located[1]], cak_x_icon+100, cak_y_icon2+65);
text (Building_name[located[2]], cak_x_icon+100, cak_y_icon4+65);
text (Building_name[located[3]], cak_x_icon+100, cak_y_icon8+65);
, cak_x_icon+100, cak_y_iconl6+65);
text (Building_name[located[5]], cak_x_icon+100, cak_y_icon32+65);

, cak_x_icon+100, cak_y_icon64+65);

1
[ ]
[ ]
[ 11
text (Building_name[located[4]]
[ 11
text (Building_name[located[6]
text (Building_name[located[7]], cak_x_icon+100, cak_y_iconl28+65);
text ("kWh", cak_x_icon+550, cak_y_iconl+65
text ("kWh", cak_x_icon+550, cak_y_icon2+65
text ("kWh", cak_x_icon+550, cak_y_icon4+65
text ("kWh", cak_x_icon+550, cak_y_icon8+65

’

’

’

)
)
)
) .

’



text ("kWh", cak_x_icon+550, cak_y_iconl6+65);
text ("kWh", cak_x_icon+550, cak_y_icon32+65);
text ("kWh", cak_x_icon+550, cak_y_icon64+65);
text ("kWh", cak_x_icon+550, cak_y_iconl28+65);
textAlign (RIGHT) ;

textFont (fetch_value_font,

text (int (ValueGame [located[0 , cak_x_icon+530, cak_y_iconl+65);

text (int (ValueGame [located[1 , cak_x_icon+530, cak_y_icon2+65);

text (int (ValueGame , cak_x_icon+530, cak_y_icon4+65);
located[3

(
(
(

text (int (ValueGame
( , cak_x_icon+530, cak_y_iconl6+65);
(
(

60
]
[ ]
[located[2]
[ 1
text (int (ValueGame [located[4]
[ ]
[ 1
[ ]

)i
1)
1)
1)
1), cak_x_icon+530, cak_y_icon8+65);
1)
1)
1)
1)

text (int (ValueGame [located[5 , cak_x_icon+530, cak_y_icon32+65);
text (int (ValueGame [located[6 , cak_x_icon+530, cak_y_icon64+65);
text (int (ValueGame [located[7 , cak_x_icon+530, cak_y_iconl28+65);

filter (GRAY) ;
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// check condition game over
boolean gameover () {
int[] dx = {
1, -1, 0, O

bi
boolean out = true;
for (int i = 0; i < 4; i++) if (go(dy[i], dx[i], false) != null) out = false;

return out;

int[]1[] go(int dy, int dx, boolean updatescore) {
int[][] bak = new int[cak_numrows] [cak_numrows];
for (int j = 0; Jj < cak_numrows; Jj++)
for (int i = 0; i<cak_numrows; i++) bak[j]l[i] = b[J]1I[i];

boolean moved = false;
if (dx '= 0 || dy !'= 0) {
int d = dx != 0 ? dx : dy;
for (int perp = 0; perp < b.length; perp++)
for (int tang = (d > 0 ? b.length - 2 : 1);
tang != (d > 0 ? -1 : b.length);
tang-=d) {
int y = dx != 0 ? perp : tang, x = dx != 0 ? tang : perp, ty =y, tx = x;
if (bak[y][x]==0) continue;
for (int i= (dx !'= 0 ? x : y)+d;
il= (d > 0 ? b.length : -1);
i+=d) {
int r =dx !'= 07?2y : i, c=dx !=0 7?2 1 : x;
if (bak[r][c] != 0 && bak[r][c] != bakly][x]) break;
if (dx != 0) tx = i;
else ty = 1i;
}
if ( (dx !'= 0 && tx == x) || (dy !'= 0 && ty == y)) continue;
else if (bak[ty][tx]==bak[y][x]) {
bak[ty] [tx] *= 2;
if (updatescore) score += bak[ty][tx];
moved = true;
} else if ( (dx !'= 0 && tx != x) || (dy !'= 0 && ty !'=y)) {
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bak[ty] [tx] = bakl[y][x];
moved = true;

}

if (moved) bakly]l[x] = 0;

}

return moved ? bak : null;

11177777777 7777777777777777777

// hand event of energy game

//

void checkMouseCanVas?2 (int hand_x_position, int hand_y_position) {
mouseX = hand_x_position ;

mouseY = hand_y_position ;

if (dead == 0) {
preecha_previousMouseX = lerp (preecha_previousMouseX, mouseX, 0.09);
preecha_previousMouseY = lerp (preecha_previousMouseY, mouseY, 0.09);

float current_time = millis();
int dx, dy;

if (current_time - trigger_time > 1500 ) {
£i11(0, 255, 0);
ellipse (mouseX, mouseY, 20, 20);

image (hand_black, mouseX, mouseY);

dy = (preecha_previousMouseY-mouseY) >= 150 ? -1
(preecha_previousMouseY-mouseY)<=-150 ? 1 : 0;
dx =(preecha_previousMouseX-mouseX)>=150 ? -1
(preecha_previousMouseX-mouseX)<=-150 2 1 : 0);
if ((dx !=0) || (dy != 0)) {

noSwipe+=1;

trigger_time = millis();
}

} else {

£i11 (255, 0, 0);
ellipse (mouseX, mouseY, 20, 20);

image (hand_white, mouseX, mouseY);

dy = 0;
dx = 0;
}
int[][] newb = go(dy, dx, true);
if (newb != null) {
b = newb;
spawn () ;
}
if (gameover()) {
dead = 1;

D I‘lJi Ltﬂiﬂ%ﬁ')%ttﬁﬂﬂ&lmlmu,ﬂu’nﬁ EE information (canvas3.pde)

void canVas3 () {
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try {

pushMatrix () ;

translate (preecha_imageShift_xpos_canvas3, preecha_imageShift_ypos_canvas3+150);
if (preecha_showPicLeft_canvas3 = (preecha_alllImages_canvas3.size()) - 1;

} else {

preecha_showPicLeft_canvas3 = preecha_showPic_canvas3 - 1;

}

if (preecha_showPic_canvas3 == (preecha_allImages_canvas3.size()) - 1 ) {
preecha_showPicRight_canvas3 = 0;

} else {

preecha_showPicRight_canvas3 = preecha_showPic_canvas3 + 1;

}

PImage picLeft = preecha_allImages_canvas3.get (preecha_showPicLeft_canvas3);
PImage pic = preecha_alllImages_canvas3.get (preecha_showPic_canvas3);

PImage picRight = preecha_allImages_canvas3.get (preecha_showPicRight_canvas3);
image (picLeft, -width, 0);

image (pic, 0, 0);

image (picRight, width, 0);

}

catch (Exception e) {

preecha_allImages_canvas3 = new ArrayList<PImage> () ;
preecha_checkImgfiles (preecha_pictureFolder_canvas3);

}

preecha_imageShift_xpos_canvas3 += (preecha_imageShift_Target_canvas3
—-preecha_imageShift_xpos_canvas3) *preecha_easingRatio_canvas3;
popMatrix();
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/// hand event

void checkMouseCanVas3 (int hand_x_position, int hand_y_position) {
mouseX = hand_x_position ;

mouseY = hand_y_position ;

preecha_previousMouseX = lerp (preecha_previousMouseX, mouseX, 0.09);
float current_time = millis();

int dx;

if (current_time - trigger_time > 2500 ) {
image (hand_black, mouseX, mouseY);

dx=(preecha_previousMouseX-mouseX)>=150 ? -1

( (preecha_previousMouseX-mouseX)<=-150 2 1 : 0);

if (dx == -1) {
noSwipe +=1;
preecha_showPic_canvas3 = (preecha_showPic_canvas3+1)
% (preecha_allImages_canvas3.size());
preecha_imageShift_xpos_canvas3 = width;

}

if (dx == 1) {
noSwipe +=1;
if (preecha_showPic_canvas3 == 0) {

preecha_showPic_canvas3 = (preecha_alllmages_canvas3.size())-1;
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} else {
preecha_showPic_canvas3 = (preecha_showPic_canvas3-1);
}
preecha_imageShift_xpos_canvas3 = -width;
}
if (dx '= 0) {

trigger_time = millis();
}
} else {
image (hand_white, mouseX, mouseY);
dx = 0;

i Tﬂmmﬂudmuamwmlmu,ﬂuma alarm & alert (canvas4.pde)

void canVas4 () {
int startday = (checkFromcalendar (1, month (), year()))+1;
int weekend = floor ((8-startday)/7)+floor ((startday+day()-1)/7)
+floor ((startday+day()-2)/7);

if ((weekend%2)==0) {
saturday = weekend/2;
sunday = weekend/2;

}

else {

saturday = floor (weekend/2)+1;

sunday = floor (weekend/2);
}
int weekday = day()- weekend;
String [] targetdepartment = split (tarketQuatafll], ",");
String [] targetEEfl2 = split (tarketQuatal2], ",");
String [] targetEEfl3 = split (tarketQuatal3], ",");
String [] targetEEfl4 = split (tarketQuatal4], ",");
String [] targetEEfl5 = split (tarketQuatal5], ",");
String [] targetENG4fll2 = split (tarketQuatal6], ",");
String [] targetENG4f1l13 = split (tarketQuatal7], ",");
String [] targetHV = split (tarketQuatal8], ",");
target = new int [8];
target [0] = int ((weekday*int (targetdepartment[1l]))
+(saturday*int (targetdepartment [2]) )+ (sunday*int (targetdepartment [3])));
target[1l] = int ((weekday*int (targetEEf12[1]))
+ (saturday*int (targetEEf12[2]) )+ (sunday*int (targetEEf12[3])));
target[2] = int ((weekday*int (targetEEf13[1]))
+ (saturday*int (targetEEf13[2])) + (sunday*int (targetEEf13[3])));
target [3] = int ((weekday*int (targetEEf14([1]))
+ (saturday*int (targetEEf14[2]) )+ (sunday*int (targetEEf14[3])));
target[4] = int ((weekday*int (targetEEf15[1]))
+ (saturday*int (targetEEf15[2]) )+ (sunday*int (targetEEf15[3])));
target [5] = int ((weekday*int (targetENG4£f112[1]))
+ (saturday*int (targetENG4£112[2]) )+ (sunday*int (targetENG4£112[3])));
target [6] = int ((weekday*int (targetENG4£113[1]))
+(saturday*int (targetENG4£113[2]) )+ (sunday*int (targetENG4f113[3])));
target[7] = int ((weekday*int (targetHV[1]))
+(saturday*int (targetHV[2]) )+ (sunday*int (targetHV[3])));

// check percentage
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percent = int (ValueGame[zone_index])*100/target [zone_index];

radiusOfEnergyConsumed = (percent * 800)/100;

if (radiusOfEnergyConsumed >= 800) {
radiusOfEnergyConsumed = 800;

}

radius = lerp(radius, radiusOfEnergyConsumed, 0.05);

fontBD = lerp (fontBD, 100, 0.1);

percentFontRatio = lerp (percentFontRatio, 200, 0.05);

£i11(51, 51, 255, 220);
rect (10, height-200, 450, 150, 30);

£i11(100);

textFont (textBuilding, fontBD);

textAlign (LEFT, TOP);

text (Building_name_alarm[zone_index], 20, 180);

textFont (textwarn, 70);

textAlign (LEFT, BOTTOM) ;

text ("Energy Limit Target", 0+20, height-210);
textAlign (RIGHT, BOTTOM) ;

text ("Energy Consumed", width-20, height-210);

textFont (textwarn, 50);

textAlign (LEFT, BOTTOM) ;

text ("accumulate daily target (lst - today) of this month",
0+10, height-10);

textAlign (RIGHT, BOTTOM) ;

text ("accumulate daily consumption (lst - today) of this month",
width-10, height-10);

£i11(255);

textFont (textwarn, 150);

textAlign (LEFT, BOTTOM) ;

text (target [zone_index], 0+30, height-70);

textFont (textwarn, 100);
textAlign (RIGHT, BOTTOM) ;

text ("kWwh", 460, height-80);

text ("kWh", width-10, height-80);

£i11(51, 51, 255, 200);
pushMatrix();
translate (width/2, (height+200)/2);
for (int i= 0; 1i<60; i++) {

rotate (TWO_PI/60);

ellipse (400, 0, 10, 10);
}

popMatrix();

// ellipse(width/2, (height+200)/2, 800, 800);
noFill () ;

if ((percent >= 70)&& (percent<90)) {

ellipseMode (CENTER) ;

£i11 (252, 204, 13);

noStroke () ;

ellipse (width/2, (height+200)/2, radius, radius);



}

if

}

rect (width-460, height-200, 450, 150, 30);
£i11(252, 223, 81);

textFont (alarm, 100);

textAlign (LEFT, TOP);

text ("WARNING !!", 10, 300);

(percent >= 90) {
ellipseMode (CENTER) ;
£il11 (255, 0, 0, 200);
noStroke () ;
ellipse (width/2, (height+200)/2, radius, radius);
rect (width-460, height-200, 450, 150, 30);
£i11 (255, 0, 0);
textFont (alarm, 100);
textAlign (LEFT, TOP);
text ("!! ALERT !!", 10, 300);

if (percent < 70) {

}

ellipseMode (CENTER) ;

£i11(0, 255, 0, 200);

noStroke () ;

ellipse(width/2, (height+200)/2, radius, radius);
rect (width-460, height-200, 450, 150, 30);
£i11(0, 255, 0);

textFont (alarm, 100);

textAlign (LEFT, TOP);

text ("Normal :)", 10, 300);

if (percent >= 60) {

}

£i11(255);

textFont (alarm, percentFontRatio);

textAlign (CENTER, CENTER) ;

text (percent+" %", width/2, (height+200)/2);

if (percent < 60) {

£i11(100);

textFont (alarm, percentFontRatio);

textAlign (CENTER, CENTER) ;

text (percent+" %", width/2, (height+200)/2);

£i11(255);

textFont (textwarn, 150);

textAlign (LEFT, BOTTOM) ;

text (int (ValueGame [zone_index]), width-460+20, height-70);

textFont (textwarn, 100);
textAlign (RIGHT, BOTTOM) ;
text ("kWh", width-10, height-80);
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// hand control eveent

/7

void checkMouseCanVas4 (int hand_x_position, int hand_y_position)

mouseX = hand_x_position ;

mouseY = hand_y_position ;

{
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preecha_previousMouseX = lerp (preecha_previousMouseX, mouseX, 0.09);
float current_time = millis();

int dx;

if (current_time - trigger_time > 2500 ) {

image (hand_black, mouseX, mouseY);

dx= (preecha_previousMouseX-mouseX)>=150 ? -1
((preecha_previousMouseX-mouseX)<=-150 2 1 : 0);

if (dx == -1) {

noSwipe +=1;

zone_index = (zone_index+1)%8;
}
if (dx == 1) {

noSwipe +=1;

if (zone_index == 0) {

zone_index = 7;
}
else {

zone_index = (zone_index-1);

}

if (dx '= 0) {
trigger_time = millis();
fontBD = 0;

percentFontRatio = 0;

}
else {

image (hand_white, mouseX, mouseY);
dx = 0;

7 llsunsuludiuuanina menu iolfidonuauna (canvasMenu.pde)

void canVas_Menu () {
background (255) ;
imageMode (CORNER) ;
clock (1680, 85, 1680, 140);

if (overPicture (((0+360)/2)-100, 0, 100, menuHeight_margin)) {
overPicturel = true;
image (canvas_Selectionlover, 0, 10);
image (canvas_Selection2, 360, 6);
image (canvas_Selection3, 720, 8);
image (canvas_Selection4, 1080, 8);
} else if (overPicture (((360+720)/2)-100, 0, 100, menuHeight_margin)) {
overPicture2 = true;
image (canvas_Selectionl, 0, 10);
image (canvas_Selection2over, 360, 6);
image (canvas_Selection3, 720, 8);
image (canvas_Selection4, 1080, 8);
} else if (overPicture(((720+1080)/2)-100, 0, 100, menuHeight_margin)) {
overPicture3 = true;

image (canvas_Selectionl, 0, 10);



image (canvas_Selection2, 360, 6);
image (canvas_Selection3over, 720, 8);
image (canvas_Selection4, 1080, 8);
} else if (overPicture(((1080+1440)/2)-100, 0, 100, menuHeight_margin)) {
overPictured = true;
image (canvas_Selectionl, 0, 10);
image (canvas_Selection2, 360, 6);
image (canvas_Selection3, 720, 8);
image (canvas_Selectiond4over, 1080, 8);
} else {
overPicturel = overPicture2 = overPicture3 = overPictured = false;
image (canvas_Selectionl, 0, 10);
image (canvas_Selection2, 360, 6);
image (canvas_Selection3, 720, 8);
image (canvas_Selection4, 1080, 8);
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// now hand is NOT over any pictures of menu icon
//

if (! (overPicturel)&& ! (overPicture2)&& ! (overPicture3)&& ! (overPictured)) {

// assign the most recent time that hand is not over any menu icon //

// pictures to variable <preecha_resetSelect_icon> //

preecha_resetSelect_icon = millis();

// assign temporary variable //

/1111111700 70077777777777777777777
// now hand is over Picture 1
//

if (overPicturel) {

// compute how long the hand has touched this picture //
int preecha_passTimecanvasMenu = millis() - preecha_resetSelect_icon;

// check if the hand has touched this picture for long enough time //
if (preecha_passTimecanvasMenu >= preecha_timeovercanvas_selected) {

// now hand has touched this picture long enough //
// let us now activate the canvas //

// assign canvas number according to the touched picture //

canvas_number = 1;

if (alreadyRunInitialisationCodeInCurrentCanvas == 0) {

// run the following canvas-initialisation code only //

// once per each time of entering this canvas //

alreadyRunInitialisationCodeInCurrentCanvas = 1;
// canvasl_init ();
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// now hand is over Picture 2

//
if (overPicture2) {

// compute how long the hand has touched this picture //
int preecha_passTimecanvasMenu = millis() - preecha_resetSelect_icon;

// check if the hand has touched this picture for long enough time //
if (preecha_passTimecanvasMenu >= preecha_timeovercanvas_selected) {

// now hand has touched this picture long enough //

// let us now activate the canvas //

// assign canvas number according to the touched picture //

canvas_number = 2;
if (alreadyRunInitialisationCodeInCurrentCanvas == 0) {

// run the following canvas-initialisation code only //

// once per each time of entering this canvas //

alreadyRunInitialisationCodeInCurrentCanvas = 1;

canvas2_init ();
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// now hand is over Picture 3

//
if (overPicture3) {

// compute how long the hand has touched this picture //
int preecha_passTimecanvasMenu = millis () - preecha_resetSelect_icon;

// check if the hand has touched this picture for long enough time //

if (preecha_passTimecanvasMenu >= preecha_timeovercanvas_selected) {

// now hand has touched this picture long enough //
// let us now activate the canvas //

// assign canvas number according to the touched picture //

canvas_number = 3;
if (alreadyRunInitialisationCodeInCurrentCanvas == 0) {

// run the following canvas-initialisation code only //
// once per each time of entering this canvas //
// canvas3_init ();
alreadyRunInitialisationCodeInCurrentCanvas = 1;
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// now hand is over Picture 4

//
if (overPictured) {

// compute how long the hand has touched this picture //
int preecha_passTimecanvasMenu = millis() - preecha_resetSelect_icon;

// check if the hand has touched this picture for long enough time //
if (preecha_passTimecanvasMenu >= preecha_timeovercanvas_selected) {

// now hand has touched this picture long enough //

// let us now activate the canvas //

// assign canvas number according to the touched picture //

canvas_number = 4;
if (alreadyRunInitialisationCodeInCurrentCanvas == 0) {

// run the following canvas-initialisation code only //
// once per each time of entering this canvas //
// canvas4_init ();

alreadyRunInitialisationCodeInCurrentCanvas = 1;

boolean overPicture (int x, int y, int sizeX, int sizeY) {
if (mouseX >= x && mouseX <= x+sizeX && mouseY >= y && mouseY <= y+sizeY) {
return true;
} else {
return false;

ol Tﬂmnsﬂudmwmmﬂﬁaﬂg*ﬂm‘wmnTwama%tﬁalﬂmmmm
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(checkImagefile.pde)

void preecha_checkImgfiles (String preecha_pictureFolder) {
String[] outList_of_foundImageFiles = {};
String[] list_of_imageFileSuffixes = {"jpg", "png"};

File file = new File(preecha_pictureFolder);

String[] names = file.list();

for (int numberImage =0; numberImage < names.length; numberImage++ ) {
String[] curr_filenameSplit = splitTokens ( names[numberImage], "." );

for (int fileSuffix_i = 0; fileSuffix_1 < list_of_imageFileSuffixes.length; fileSuffix_i++) {



String examinedFile_filesuffix = curr_filenameSplit[1l] ;
String listOfValid_fileSuffixed = list_of_imageFileSuffixes[fileSuffix_1i] ;

if ( examinedFile_filesuffix.equals( listOfValid_fileSuffixed ) ) {
outList_of_foundImageFiles =
append( outList_of_foundImageFiles, preecha_pictureFolder+names [numberImage]

}
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/// loading picture of each canvas

//

for (int i =0; i < outList_of_foundImageFiles.length; i++) {

if (preecha_pictureFolder == preecha_pictureFolder_canvasl) {
preecha_allImages.add (loadImage (outList_of_foundImageFiles[i]));
(preecha_allImages.get (1)) .resize(width, height - menuHeight_margin);

}

if (preecha_pictureFolder == preecha_pictureFolder_canvas3) {
preecha_allImages_canvas3.add(loadImage (outList_of_ foundImageFiles[i]));
(preecha_allImages_canvas3.get (1)) .resize(width, height - menuHeight_margin);
}

if (preecha_pictureFolder == preecha_pictureFolder_canvas0) {

preecha_allImages_canvas0.add(loadImage (outList_of_foundImageFiles[i]));
(preecha_allImages_canvas0.get (1)) .resize (640, 400);

}

a llsunynludinudaananiin wazUf)iu (clock.pde)

void clock (int clock_x, int clock_y, int calendar_x, int calendar_y ) {

String[] dayName = {
"Sunday", "Monday", "Tuesday", "Wednesday",
"Thursday", "Friday", "Saturday"

bi

String[] monthName = ({

"January", "February", "March", "April",
"May", "June", "July", "August",
"September", "October", "November", "December"

bi

// Draw current time (Draw Hour/Minute/AM or PM)
day = day(); // Values from 1 - 31

month = month(); // Values from 1 - 12

year = year(); // 2003, 2004, 2005, etc.

sec = second();

min = minute();

hour = hour();
int christYEAR = year - 543;
textFont (clock_font, 150);

textAlign (CENTER) ;

// Define Minute (fixes 10 minute bug)
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if (min<10) {
f£ill1(102, 102, 102, 70);
noStroke () ;
rect (1440, 0, width, 150);
noFill () ;
£i11(102, 102, 102);
text (hour+":0"+min, clock_x, clock_y);
textFont (calendar_font, 40);
textAlign (CENTER) ;

text (dayName [weekNumber]+" "+day+" "t

monthName [month-1]+" "+year, calendar_x, calendar_y);
}
else {

£i11(102, 102, 102, 70);

noStroke () ;

rect (1440, 0, width, 150);

noFill();

£i11(102, 102, 102);

text (hour+":"+min, clock_x, clock_y);

textFont (calendar_font, 40) ;
textAlign (CENTER) ;

text (dayName [weekNumber]+" "+day+" "+

monthName [month-1]+" "t+year, calendar_x, calendar_y);
}
weekNumber = checkFromcalendar (day, month, year);

// to check what day is it
int checkFromcalendar (int d, int m, int y) {
if (m < 3) {
m += 12;
Y—~i
}
return (d+int ((m+1) *2.6) +y+int (y/4)+6*int (y/100) +int (y/400)+6)%7;

a llsunsuludmpesmyaadu uasfiamularanszqnaosglinu
(Kinect.pde)

void trackingUser () {
kinect.update () ;
kinect.getUsers();

preecha_getVisibleUsers();

if (userList.length == 0) {
//println ("Nouser") ;

} else {

//printArray (userList);

}

if (userList.length > 0) {
if (userList.length == 1) {
controlUserId = userList[0];
}
if (kinect.isTrackingSkeleton (controlUserId)) {
kinect.getJointPositionSkeleton (controlUserId, SimpleOpenNI.SKEL_RIGHT_HAND, rightHand);



kinect.convertRealWorldToProjective (rightHand, convertedrightHand) ;
xMapped = map (convertedrightHand.x, 0, 640, 0, width);

yMapped = map (convertedrightHand.y, 0, 480, 0, height);

}
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// SimpleOpenNI event
//

void onNewUser (SimpleOpenNI curContext, int userId) {
curContext.startTrackingSkeleton (userId) ;

userCount += 1;

void preecha_getVisibleUsers () {
userList = new int[0];
for (int 1 = 1; 1 <= 6; i++) {

if (60*60*hour () +60*minute () +second () -userLastTimeSeen[i-1]1<0.2) {
userList = append(userList, 1i);

}

void onVisibleUser (SimpleOpenNI curContext, int userId) {
userLastTimeSeen[userId-1] = 60*60*hour () +60*minute () +second() ;

void onLostUser (SimpleOpenNI curContext, int userId) {
userCount -= 1;
if (userId == controlUserId) {

controlUserId = userList[0];

float detect_hand_x_position() {return xMapped;}
float detect_hand_y_position() {return yMapped;}
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