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ABSTRACT

The purpose of this project is to create an automatic machine that uses a detect
system that sends Realtime data to a robot automation system by Raspberry Pi to pack
box. At present, the manufacturing industry has properly used technology to improve
manufacturing processes in most companies. The researcher has recognized the
importance of technology as it can be use as a guideline to improve the production

processes.

Research methodology involves learning knowledge of loT and Robotic system,
designing function of machine and loT, programing Robot and loT, drawing machines in
program computer, and assembling machinery and testing to meet objectives. From
testing with the packaging box and detect product in conveyor, it was found that the
sensor can detect and reject 20times of position box in a robot automation system in

Realtime.
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1.2.1 WisUszenalduuwaslun1snsnvae Ui untiaveaguy
1.2.2 Wioa$1eszuuliaulng1usEuy Intemet of Things (IoT) Tikanstayaniny

a a
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1.3 YBULYANISANEN

1.3.1 ANWINTEUIUNISUBUNADITNUUAIYNIUY
1.3.2 An®IAURAUNRRILALINNTINNEDS
1.3.3 M3Us3nAlYsEUL Internet of Things (IoT) WU ELUBSS We (Raspberry Pi)

1.3.4 NsuannatoyarunIIneNimes
1.4 Uszlavinaininazlasu

1.4.1 puazaan wazanuuiuglunisiudeya
1.4.2 ansainfstoyaladdielagnuszuu Intemet of Things (IoT)

1.4.3 anunsainluussgnaldiusyuudu
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2.1 REANNITUAZNG Y VRITIFUDITINY

2.1.1 T7awes3 W (Raspberry Pi)

¥ '
= A o v

F1aU43 Nne (Raspberry Pi) a9n 1w 2.1 Jueouimesvuaanimudu twetne
Fudnoadgildauialan dududldnuansaiaudlawasaddlanadviaiug uld
Tned1e anansaudtemeneg Sss1aeds wie (Raspberry Pi) Wursyfinmesfidusyansam
a1 991UsEvdn uaziuszansamgeiigauldiieSouslunisudtym Fsanunsauszvdn
AlgIelunseulusunsy

5780053 W1e (Raspberry Pi) antnsaidausessuuiniotnenuuldane vielsanelsd v
Tnaneifugunsal Internet of Things (IoT) Inanysal awnsatlUuszyndld ieidouse
AudinsIduirues (Sensor) lunisiiudeyaniudenis Tnesvuuufoanisildidu fo
safou (Raspbian) Faduszuvufuansaundidugiugnuiuusenldiv sawesinig
(Raspberry Pi) IngagszuuUiifinis fnsesn Micro SD Card annsadaanduiaiomusl
Peuayldanuuin1seng o wu Web Server FTP Server [usu

- CPU: Quad-core 1.2 GHz ARM Cortex-A53 Iluu 64 bits
- GPU: Broadcom Video Core IV @ 400 MHz

- Memory 1uU1% 1 GB (LPDDR2-900 SDRAM)

- MUIIANUIUUY MicroSD

- 4 USB ports

- 1 Ethernet port

- 802.11n Wireless LAN

- Bluetooth 4.0

- 5993U HDMI/Composite 611119 RCA Jack

- GPIO 40 pins



M 2.1 Ua$AI1EIUB%S We (Raspberry Pi)

i . https://www.blognone.com/node/114934

TWsunsu Qt ldlunsdeuldn (code) Tusrauass wie (Raspberry P iua3osiioly
N15af1auoUNAIAT Y way GUI 4 9a11150v191uUY Desktop PC Smart Phone Wat
Embedded System anunsavitanulavangszuuujuinig (OS) vise 138031 Cross - platform
wapalddn Welsdlusunsuiivheuuuseuudfianns (05) nils islddududeadou
Tsunsuilvid anunsathlusunsuludilng (Compile) Wlelvaansaviauuuszuu g
(09) 3 uldlaglidosudTusunsuas elusunsuvineu niimvessuasiudsuluaiy

dawinaeuvesszuuUUan1g (0S) tuq lngdnlulld fann 2.2

A 2.2 WWsunsu Qt
iz :https://www.thaieasyelec.com/article-wiki/embedded-electronics-

application/what-is-gt.html



N9t GUI tuwenndaty vieseuusng 9 ludagdu Inadenvatenislunis
W findesflenanedlmdonld wu VC# uay VB NET uu WIN CE Wudu uidwiu Qt
& donduBnmnadenuilsiivhauls wmenz anunsadentd APl Library #ineq Fediunnunglé
wWufu (Wisuiilsuldiu MSDN a1n Microsoft usilu Opensource liisnfudaadusadulm

Fadsnalngaiuselov

Qt 9z APl uag Library 6119 9 MU8UA1801971 C++ YA TaNAIUILDWNE AT

WUy GUI wagdeatuayunnssisiunna C++ Java Python Perl Pascal uay PHP

AUETIY & Qt uag QtCreator IDE ULFIALUDSS Mg (Raspberry Pi)
- \Un Terminal %38 Command-Line Tu 31410853 we (Raspberry Pi)
- udndesieluiliitesem Core Library 484 Pi Aigu “sudo apt-get update”
_ Sugndsiliitedinde Qt SDK flaw “sudo apt-get install gt5-default”
_ Sufndeiiiionana QtCreator “sudo apt-get install gtcreator”
- Fufn ﬂﬁl,ﬁlaﬁﬂm g++ “sudo apt-get install build-essential g++”
- Sufndefiiionana Library d1w§udeansiu Serial Port “sudo apt-get install
libgt5serialport5-dev”
- \loanadaudn isusmds “ gtcreator -noload Welcome” wiiada Qt Creator

YU NN Ul UTWNTY

2.1.2 #ann1svinauvegunsnl
* gedeusio GPIO
- Fewsterfuvesn 11awess we (Raspberry Pi) dnunpsudnmes
GPIO 40 91 FINN 2.3

- figasanasn GPIO 40 91 ATUYNUNTULUY IDC MKssa2iaseninen
2.54 fiaaluns

- 19aeial U JST 2 fadwns 3 ¥1 31uu 10 U1 Usenaueie
GPIO2/SDA, 3/5CL, 4/1-Wire, 5, 14/TxD, 15/RxD, 24, 25, 26 wag 27

D

a s a 1 [y F%

- fandnafnUassaundenldanudeiua GPIO13

123 '
a

- Teinduuuangann 4 Nevne wazdunananans defuan GPIO6, 17, 18,
22 hay 23

- fIRpuanaNa OLED 0.96 13 Anuazden 128x64 9 Tdn1swensauuy
Ua 12C



- 41 LED 3 & RGB wuuaunsyl wazlusunsuls wes WS2812B derfiuwn
wesn GPIO12

- YA 65 x 56 Hadkuns lngaanuuuiUseveawsuIasiu tdvun
2oz 9v0930nTedinewne Wulumudeirunvesniseenwuuuesa HAT yosiiugiua

s e (Raspberry Pi Foundation)

|® o » @8 w » @ » w & w 2 w.r »'»

AW 2.3 Iniiauda GPIO

i :http://www.mindphp.com/forums/viewtopic.php?f=3&t=40698

* geudeusio Port USB

[y

Tlunswenssuasdeanssyninineuiimesiuaunsalnewenaus AN 2.4

AW 2.4 yeLTeusia Port USB

i :http://www.mindphp.com/forums/viewtopic.php?f=3&t=40698
* 993 Audio/Video

Audio Output T0¢ 2 183 faeiuferUNIes HOMI wazwda 3.5 dadiuns Mdums

Stereo Audio Wag Composite Video lnguasn Raspberry Pi agiaonlilagdnludifinagld

ol |

AN 2.5 Y89 Audio / Video

UYL AINW 2.5

i :http://www.mindphp.com/forums/viewtopic.php?f=3&t=40698



* 9aidousia LAN / Internet

Tun1sueuse Internet AN 2.6

AW 2.6 IL¥auda LAN / Internet

fian :http://www.mindphp.com/forums/viewtopic.php?f=3&t=40698

¢ araNaBaLuU Camera Serial interface (CSI)

Wa¥n Camera Serial Interface (CSI) lddwmiuizausiolugandes danm 2.7

AW 2.7 Yasandaduwuu Camera Serial interface (CSI)

i :http://www.mindphp.com/forums/viewtopic.php?f=3&t=40698

¢ Jaausie HDMI
Tddvsutaunanulanansua wnndanldasuaines (Monitor) filufinasa HDMI
sae5udasldfuas HDMI to VGA e viselliausaaeimle RCA Alawudesu (Bonaens

Tnagranils) Aann 2.8

AW 2.8 ALTiausa HDMI

i :http://www.mindphp.com/forums/viewtopic.php?f=3&t=40698



* 2p3918lvee Micro USB Power
Mutiiieanglwideddiiuliees anunsadanlgwnasangliainwesa USB vadasad

ADLNADSLA PN 2.9

2N 2.9 Ya93181nA28 Micro USB Power

i :http://www.mindphp.com/forums/viewtopic.php?f=3&t=40698

* 9pad8u SD card

5%

Ylagegiuvasvavesalddmiuandeseuul]uRnig Linux dosdauguinnin 2

Anzlug YUl wenuztlaly vuim ¢ Anglud ¥auinnIn denw 2.10

AN 2.10 Yaudeu SD card

i :http://www.mindphp.com/forums/viewtopic.php?f=3&t=40698

® wasn Display Serial Interface (DS)

TddnSusiovauanina WU 98lanINaLuy TFT Touch Screen fan1n 2.11

2 2.11 wasa Display Serial Interface (DSI)

7 :http://www.mindphp.com/forums/viewtopic.php?f=3&t=40698



N9 sulusunsuniwl twseu (Python) arunsavrludszendldarunuuesa

lulasaoulnsiaesmly lngaunsofafsgunsalau wu ssuuile/nlndnluds gunsalin

v o

ANUBE SEUURTIRARURMM RSl sosuddsdudmiununueig 9 deiuay
LATOITIYY SEUUAIUANLNATIAT SEUUTATEEENNG SEUULILADUAN 9 SEUUTAAIULTLLAN
& 0 v v 2 v o [ v < v 1o & v
iestiuudl sEuudaiudeyaandinsiadusng 9 asgruteya MySQL 1Wusy usdiludes
= & o Y s A a = Y o 1% aF I3
1n1s¥efInTIadulguLed (Sensor) Wisdsmloudunisldausie 8198l unannesy

(Arduino Platform)
2.2 wanNN1sHaTNgufjvaaduyes

2.2.1 WlAduwasusznausme 2 @ dann 2.12 Toun

* anpgaas (Emitter %58 Transmitter)
- Pulse Modulator A839958LanN5eRNENAS19NadTIANUDVDINTALY
Juprudveuasiinzgnasesnly
- Amplifier innthnvenedaiadinilianinogedu
- Opto-diode vhuihmuasudyaralwiilaliduuas Faflesdusenau
| & a a 3 & = & a AN A A
2 @ ARLABUNTLIA wazkauywitawiiy dedulnadunaduns sosnelinadiden
4 ° Y PV
- 1aud (Lense) vmiAsisuasuddseanld
* a1asuues (Reciever)
- Pre-Amplifier vinninfivengliadinafsuunain Photo Transister liigediy
- Synchronizer YUY LU UL 8UAITUD VBILAST S U110 Pulse
Modulator 9195311u 3ol mnassiuazduomneanly F319sinanil vt desiuuas
SUNTURNLEIN1BUDAVINLEAR Lazviaonlnluieainau s1zALd v eI SuUNIY
Azliinsaiu AnudRdwnIInAAdaLasin lFEunsaLenAULAnNA1gLa

[

- Photo Transistor ¥imtinfiudatuasiisudunlmdudyaralviiesnsn
Juliadlad

~1aud (Lense) vhnthilsiuuasdivinan

_ Sensitivity Adjustment Wug¥anuduniuiivualiiemvuau3ua
naaitlesunnin Viinawinledsslfemmiauleasdunisuiudlianiag eazlvieas
fdnlUA® Trigger ¥1n1s ON w30 OFF

- Trigger A®29997 22 d 4191115 ON 30 OFF 9zdA1 Sainossad



(Hysterresis) teUasiulailvitenmviuveeiuly
- Amplifier vinmihvenedyaradvdladinagedu wedslmevinansiug

WA UAN Y

-3
POWER o ® © 9 dnnariouian
TEAA maosuiad | oandnq nso

SEETEEE

0 (0} 6 0

¥

AN 2.12 wangasndsenauvasnldadngneanindanazninsu

i . http://www.research-system.siam.edu/images /Automatic_Laser

Cutting_Machine_Control Based on Safety Sensor System/07 ch2.pdf

2.2.2 199505399V ING

Tursasflagdimnuiirvanniduwesuuuasyiou (Reflectance) 179 lUnseaniduigas
wuuReflectance 9gldlulalonlunssunasdunisn Wodingduntawuuas Aagvililnle

TalealilasunasUassaniusnisasiniasuly fanin 2.13

AN 2.13 1 URTNTIAIU

i . http://www.research-system.siam.edu/images/Automatic

_Laser_Cutting Machine_Control Based on_Safety Sensor System/07 ch2.pdf
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http://www.research-system.siam.edu/images/Automatic

2.2.3. U995V INOANULUUIFWINIAES UAESU AN 2.14 Uaw2.15

Vee
R1 R2
100k 36k LED Infrared
—— —_— D2
R3
220
P D P e
IC1a IC1¢ D1 IC1b 1C1d
401068 4o10e8  1N4148 01068 401068
C1 ke c2
14F 10nF

1
AN 2.14 293501A6S

N1

. http://www.research-system.siam.edu/images/Automatic

_Laser Cutting Machine Control Based on Safety Sensor System/07 ch2.pdf

IR Receiver

a d
Q
CN1 [l

IC1e
401068

AN 2.15 293501A5U

o
NN

D|—0—0—~I>o—q ouTPUT
03

e
l

RE
100k

C4

1uF 401068

. http://www.research-system.siam.edu/images/Automatic

_Laser Cutting Machine_Control Based on Safety Sensor System/07 ch2.pdf
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http://www.research-system.siam.edu/images/Automatic%20_Laser_Cutting_Machine_Control_Based_on_Safety_Sensor_System/07_ch2.pdf
http://www.research-system.siam.edu/images/Automatic%20_Laser_Cutting_Machine_Control_Based_on_Safety_Sensor_System/07_ch2.pdf

2.3 WENNITIINULALIZUUVRUEUA DOBOT MAGICIAN

Vugudnuonudndeu (Dobot Magician) Atuildlufowvunansovusudndnsagy
Y 1o & a v [ 1 . | ~ N o o/ =

wegudd ldndunaedesdiuinm coordinate 199 vialgulusinsudmiunisiadoulna
Tuusiaz 90 (joint) nviadalinisuananalunivedusiumivesatauauna (End Effector)
) I a v A o .. 1 P o o val a 12
JuAiiie x y z Wainsvyun (oint) #199 gnesnwuuindmiugiauls uageeniseus
n13AIUANLTLYUEUA Tusimfldune Falsuieusalsenu amnsathludssendlddmsy
aoudelvy vominaulvidn nsmIvANLIUYUEUA YN UAIUNABINITAI U UEY
(Dobot) Huausalusunsy Wvaulavainuaty swudsausasegunsaldus el

1 o Al

a1unsaviusiuiuaunsal wasvudiaue 1a dmsusvuueudguen (Dobot) s

9

wiourulusunsuiienlidmiuauan Mo Jesesfunulumadeulusunsuld
wanuaEnIw Wy 01w C vievzdulnseu (Python) Alg sauludedsilusunsuiidunuy
Block Code dwiulsiilolmi Adeanisinideulusunsudivusudgueniudnideu (Dobot
Magician) §93033UsguuUitnns ROS daduszuusiugusiuuulomumede (Open source)

Tasuanudeudusgnann fan1n 2.16

AN 2.16 Dobot Magician

i : https://www.dobot.cc

2.3.1 lpseasne wagdruusenouveswyuna Dobot Structure lasdasnavasiueudviin

Pazuuadu 2 Useiny Adiuradlasaasanisvinaunazlaseasessuy

12



2/ [ & ] ¢ a & 1 [ 1 [J
¢ Iﬂiqai'mmimmuuunuaumumu%LL‘U&Lﬂuwwm 3 AU AU e 4
30 FNITVYULALLAUNITINNUULITTLAY X Y Z AMUTEUIVLINTTIULALUAR AN UTIY

W fanw 2.17

& —
BEAAXBEEON o

Original coordinate \°“’“\1 >

ff
Endeffector Center SIFREU (0,0,0)

AN 2.17 Dobot Magician Axis Aoordinate System

i . https://www.dobot.cc

Tnefiavnanisiadeudives X Y Z dudsnm 2.17 sudleusu x- ususasidon
urudanLazidlena X+usudaznisususenlusunii Y+ agusudagiulunmsdiefiouay
Y- agduliiauniie daunu Z du Z+ agviilfusunasntudin z- ssvtilivusudnauuuas
soluldueiuivasduunumiu Uoint) Tnsusazunumyuduasinisieufimiloutuo an

vanagyiliwnumyuyumduuRnidiuaauasyiniyuuduuning

* lpssasavesszuunsviauludivresssuunisiauduazsdunisdeu
TWsunsudlelusunsudnioguvesiaueudioiiyadn Dobot Studio Fasieazidenas
waddluitesely

2.3.2 N151Uswnsu Teaching & Playback 1Uaedulusiusus Dobot Magician fan1mw

2.18 Aantisinsvadlusunsuilsdunisiaunugiuvedusunsy waziisn1slusunsurueud

- Walusunsu Dobot Studio udveusiegunsaliumauiames

- nadulay (Home) waalinlvun Teaching & Playback
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https://www.dobot.cc/

Y o1 s = = = a a = ow | v = o 1 L3

- Mygliugudindauniainiiniisludninisdeanaduduiindunusgunsal
ATIMVUVULUA LU BNAKAIILTUMLMLIYDI9UNTlMUMLaRINIINABINSENYATIEBY
Tinednasauddnesuntsuiueudlumuniiaeinisuadnaaslysunsuasfmungai

409 WALANABUALNITYINIU (Start) YusUAIzSHINMLMULL SNkl URwsaeadanii

AN 2.18 Dobot Magician Programmming

i : https://www.dobot.cc

233 nMaieunegUnsalusudnuaunsaliasum 99 (EIO multiplex function)
dledesnissegunsalisudunadissuutiudugesane fasserdniutes 4 Pin uuuay waz
] ¢ A 1 v v S v o -
FruvasueudLiloneaa iUkt uRedlusunsufsusinag Tuluswnsy wieaiuay

Wueud degraugu nsldidugesduuas (Photoelectric Sensor) Tun1sasiaduingiieguu

= o 1 Y}

anenu nedeludossingg seilveuszdnves uasuwsaiuliihissiudeiuidedldgunsali
winganiuwssuli nlgldmunzauasinlvgunsalidemels luusudasivesdyayio
WiAwagdn 2 Uszian Ae Yesilaunsase Pulse Width Modulation (PMW) wag Analog to

Digital Converter

14



2.4 VANNITUAENINBVINTHIABUNAADS

2.4.1. ¥UAYDINIYIADUNUADS

v a ¢ . a A ady v
¢ Sldnwireniiames (Programming Languages) Tunisedunadsiidesnisl

LASDIABUNILMBDIVINIIU

Maule

¢ SEnsaRUUITnTeIN AL Ines oannine iy
¢ Mw15EAUgs (High Level)
* Jumwiniuywdiinanudilalalienn

¢ fasunisiiainiel (Compile) Tiilunmwifiinisspauiiamesidnla Jeag

* 15uA C, C++, Java, Python

* AwszAuaN (Low Level)

* Lignududessinunisulasniwfansnsasitoula

* 15uA Assembly wazn1wLeSes (Machine Code) Ssmouiinnasitlaleviud
¢ Fumwiivhoulduuszuunoufinmesiireud1uamsiaizas

¢ pnfiutiiaves CPU uaz Hardware due MUsgnauiulumsesmeniiumes

2.4.2. 1p39959 lUNSHAILIUTNSUABUNILMADS

® Text Editor TUsunsuiildlurisadrelndsnuse (Text File) wioldideulanly

awesniunesaie wauiindulidunanadmsulaalunieiisenis (c, .cpp, java,

Py, ...)

* Notepad (Windows), TextEdit (mac), Gedit(linux)

* Compileritag Interpreter IUsunsudmsunlaslanniwinouiiames (High

Level) Aisiparing Tinanerdulusunsuluguuuuresniwieses (Machine Code) fimsaurindiu

® cl(VC++), gcc(GNU ), g++ (GNU C++), java (Oracle, OpenJDK), Python

* Debugger TUskATUA T IUAINAGOUNT DATIEBUNI1TT19IUYBLUTUATUT

HIUANTWUBIN 19D awmaaﬁwum%ﬁ%Lmimﬁ’muﬂazﬁ'}é’ﬂLﬁamaf\]@ﬂ’smgﬂé’fawama

Tuksazdunauls

15



2.4.3. Integrated Development Environment (IDE)
d' = 1 ::4' o [ v a [
¢ suneseioniee) NndulunsiaunlusunsuAsuNILmDS
¢ Text Editor, Compiler/Interpreter, Debugger, ...
¢ Jmsimunaenge Auanzauluniswaunlusunsulnenlus
¢ Jdwdasierlduuunsiiin (GUI) aganlunisldanu
* DEVNFENNNsa TR U LNSUARNA A BS I a1 AW
P+ a . 1A 1 [
¢ {nsuuudy (Commercial) waglidoalydne (Freeware, Open Source)
® C++ Commands:
« cout-lTUaARITRATIL LazAIFNNe) BONNNULIND
- JornuRtegneliATRImINgAA ¢ " Eue
« TUsENoUAUATOIMNIY << TeaanTaldlineulAl NIoToAILDUS N1
Wousanu (Concatenation)
P P , ¥ 1% ° val & o 1 .
< awnsn \n’ W luludeany agyinlrninstuussviatig (Newline)
< Waunsn \t' Wrldludeariny asviliinsuiiv (Tab)
A Yo o ' Y o § val X ) ! .
« WaldAds Endl 52ume azvinlrin1svuussvintud (Newline)
- Cin- Tlunsihdeyandldleuiudduesa wWinniulinduds
< JHUsenaudumsemung >> Wedludsudsnsoanisigiiuen
¢ fuus (Variable) gnianldlunisyivandndeyaiiieldanuluniends deq
21FENNSIDINUNLUNUIBAINNIN wazdin1o1999lne ]t
* yiipvosnnUsfevinvastoyan azgnimaulilududs laundnuse
(Character)
¢ Lavdunfn (Numerical Integer)
* aaneiey (Floating-point)
* 1991550 (Boolean)
| ~ a Yy oA ) A a '
* @1Agi (Constant) @1u1saRansaunbariiauskUsillausaUasunladnn

o o w 1

Tuneuasls e1duAd1AyA1AN (Constant) Tun1susznae

[V '

o v al

o A U U d‘ 4 1 ,6’ U o Yl o ¥
¢ MsnwemLUsikazaa fasligriuddAgnladinsimunald
* Faduusuagansily C++ twiuluy Case Sensitive
¢ auilun1T (Operators) Avwnsaaunegnlditedsllusunsudszulana 4

PABYUA bHLLA

16



* MnuaA (Assignment)

* AuunIuavafln (Arithmetic)

* AunukarnInuaa (Compound Assignment)

¢ [uAazanAl (Increment and Decrement)

¢ auduuS uaztUSeuliisu (Relational and Comparison)

¢ N1IAIUNUNIINTING (Logical)

¢ Jeanmelumdsusznaulimemniidun1suinninlmanaun1sussuianani
Aiiunis (Precedence) neundsazidulumunlatinisivualy

o a ca o 4 :’f{ o U o O

¢ nsAwIuNNAdaAansNFudousnTuaiunsanseinlalagaAeynAd
WeoHsAdun C++ tawmsoulilasenld

® 699 #include <cmath> FsaziFenldumdsmsadnamansivaiule

A Y o o v s [ £ 1d

¢ arndaulyiuynA1de (Input) WagnadnsaNN1IAILIN (Output) Ay

launeiteu-float, double, ...
Al o U & 1 a t% o &

¢ C++ wwlasdnlougamduluamatonlivindndu

doubleoutput = sqrt(99);

//convert 99 to double (99.0)

o w a < | v 6 o o | o eal

* $NUIRIUTTUAINTURAUAINAANTNITAIUIU C++ 8NINTHURIANARNTY]
Ipannyaadsdadunation inanadudwiandulaenisiiaandasamatiaudis (Rounding)

intoutput = sqrt(99);

// output = sqrt(82) = 9

¢ C++ 87fgANds Cin wag Cout Tumsihdeyaidiuazuanstayanmuaisu lny
Adananilgnifivegluheader file ¥ iostream

® Cin T99usiuiustream extractor operator (>>)

¢ Cout Tusiuiustream insertion operator(<<)

¢ Cin.get() aldlunishstayadnuseiiag 1imdnys

* Getline() 1¥lunsfstannuldiiuieniu Cin wisgliveanisiaudesny
1 1 . = v Y & 3 1 1 1 1%
94119 (Whitespace) fAstaauladulszlon 9099093196199 99e)

¢ ASUEAINALUUNTYT C++ 01ABAIES Printf() Ingagende

¢ nsidenld Control Character Aaaidenldnulviaenadasiuteyaifonis

1INl

17



* Flowchart ABRININLEAIULALNNTYINUVBILUTHNTY
[ o w =~ . a o v .
* 91 duuuaInU (Sequence), Makaan (Selection), #3191 (Iteration)
¢ JUszlevilun1syinanustilanisvinaueedluswnsundnnugutau
* Tdn519apUn1s9inaunauyinn1sasiiasuluswnsuas
a ~ & ° A A v ~
¢ ns@gulusunsusuuiinisden ildleenisseyleulafidesdinismaaeu
AouAuMIanlaLaen
o U A v o A A & a A ]
¢ szyAdsiseanisivignasevinieReuluduaswisea
¢ Joulv (Condition) Aeguiuu (Expression) aggnnageutiion1sanauls
wuatdu Relational Expression Wag Logical Expression
* Adalunisasrmnaden lawn
e if
« if-else
« if-else if

« Switch

' '
v a

* 1199191 (Iteration) 3 en15ugUazdagliisnhaudd miengueid
Fasmslananenss Inglisidudesdeusdsilum

* ffasiinsnsivaeuiiouly (Condition) Aeunsyieniluusazseunisugy

* Wsunsuazdnluvhaniugy Wenansvnaeudeuluduais (True) i

* Tsunsuazaumsihannlugy Wenansmaseuleuluduiia (False)

¢ ddsznevlunsie oun

* msimunAENsY (nitialization) Wifufuusiagldmaaen

* mMsnegeurieula (Condition Testing) fusuwys

* msifiuAndeandl (Increment/Decrement) fuUsildnaaou

¢ gw1sald while wag do-while nawvuiule

* sinldlunsdiliannsaszyduusevlunsiaudimihls

* 15 Continue (y/n)?, $1uiudeyaiins x Iéasd, ..

¢ do-while Loop agiimsinunieluguegieies 1 seunisvineu

* Tunsalinsuaimtihinfsuseunsyhauiiuiueu Shasdesld for Faay

nandslumdadall

18



¢ donudgmlunsien IAnsauazasagousinnsinuaansudy nns
nagoulauly wagnsUuUTAfLYs

. mi’mﬁﬂsgﬂmahiaaﬂma@ﬂ

¢ mslidlusilugy

¢ anunsaldauuni while uag do-while 1gi

* fealld for Wonrususeuvenisvearmii

* s fvuaAEudy Heulunisvhe wasnisuiuuseedudsaue
L

* snansaldmddunisysiuuudeusfuld (Nested-loop)

¢ qUlu (nner Loop) agaumsvihaunieu

¢ aUuen (Outer Loop )AxauUMIyamuiivgs

* lgldda Break funsvhen agshlslusunsuauntsieuresquituiiud
TUsunsuazduluyin Next-Statement

* \iieldfids Continue funisvhenazsililusunsuaunsvieugUluseuiiug
Vil wilusunsuazaunaulunsiaaey Condition dmsunisinauluseudaly

¢ SalgeAnds Break #3e Continue AUAISYING I UUTDUS AU (Nest-Loop) AT

' (%
[ [

=1 a ) aAa o
wianfaziinaneiuguniiadavinguy
* M5 ReulUswnsuNn AsisuIINMseankuulUIwATUNDU
® Design Before Coding
* 1513 UNTRBNLUVUIUNBUSUAILDESN
* p3aiiavigluniseanwuuluswnsy town Pseudocode wag Flow Chart
* Jupaunislsuldsunsuagraduszuu Ae
« Apszndayin (Requirements Analysis)
- 99NLUUMTYIdU (Design)
= v
» 918d5149 (Construct)
« NEdEU (Test)
¢ GuUsyn AoNquYoInUIEAUTINE198 98T (Identifier) W8I wag
[y} < a % a [y}
ILNUBUAYDYA (Data Type) AUINUY

¢ AnBnusiaziIveslUsYRaNns819BdlamesUluuAe Identifierlindex]

19



. N1 a v oa N a a A A o a
® index HANLTUAUN O LAND LLagiJﬂf]quﬂqu@ﬂ@ N-1 LU NABYIUIUAUIYA

Qe

=

e
¢ fealdusiutunisig (teration) lngardagualingnee
¢ Jaanulugduuuniw C++ alddudsyiinstringdas #include <string>
euldanu
* N13AnaeaALaElY operator '='(string copy)
* nssevenNazly operator'+(string concatenation)
* awenvesternuiidaiuldmasiusuuun string identifier size()
* fusgnannnilivansiia nedmivindasiunfiandosis
* fuusyn2fid Wisuieuldiunsis (Table) doyafiudazadaddumsazgn
91983lugUluy Identifier(x]ly]

* lng x 19U Index A1953ywaa (Row) waz vy 1du Index 7 ldszyunodud

(Column)

|
o

* slaridu (Function) Aenguuesyamdsdifosinuseiy eliiAnnadnsd
ADINTT

* arduiimwdouu C+

* flaiduiginnulusunsndoutiues

* nsdenuilaridu (Function Definition) Aon1sadnenguuasyasndauazsisio
Tfungudndsdsnan

* aunsarivun Return Type Idnusindoyadiflsdduazderndudeds
returnlneiilevinudsiftaifuazaumsvhamsiui

* uiagilarduaatinnsldnumdsdoundu (Return) ldnnninisursdudiu
Souly

* ynilsidulifinnsdadnduliszyriadu Void uaglidesdmdadoundy
(Return)

* msdsanlifuilsiduasdoudulunuiidmunlag Parameter List S9azsey
I Yilavesoya Lardruresslines

* Guuuuveeilendu (Function Prototype)

* yimihfladiountsusenaileddu (Declaration) Wiuvantwniitesiinsly

usardenuilandu (Function Definition) waltgaulunignas

20



* HiledesmsiBeuienuileidu Iiussindeegniendaanileidu main()
* aundeaderuussiausnuesnisteuilaidu Tnefilidududestinisseyde
fauls
* yaualunissenlyils (Scope of Variables) f28nuwoy
« fudsnnely (Local Variables) Bonltldlamzaneluveuiumivsznig
- fwdsnieuen (Global Variables) enlalannumalulusunsy

* o AUNTUNYAURRINANRIKUS A8 TUNTBLReINU
1N u 1 na1uU 1A ugldlun1s@eun1wn C++lulusunsy QtCreator uag

1Usunsu Dobot azly Blockly Tun1sidsulusunsugsazgld assng (Logic) lleuiun1sidey

TUSWASUNIY Cr+
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UNN3

35N15ALIUNIS

nuideiyaduievinisusegndldanuiniesaussuudaludflagiiuy ueud

geaunssudunaniunisadruasesinsdnlulfiaunsanaunuau wasiiuidawdnle

3.1 5715z VUNBUTIUNITYINIUIAY

35115 wardunaulun1syinauiTe Tun19a3194A3 899N50 AU A FIN19IN9T UIIUUL

ANBNIUY A9NIN 3.1

Anwinszuiunisudunaslagldiueus

ANWINTLUIUNTYINNUTDILIULYDS

ONLUUNIZUIUNITNNINUY

ﬁﬂmizwmuammiﬁwm DOBOT magician, uasn Raspberry Pi, s¥uu IOT

A519UUUNTTUIUNITVINGIY

nagaUkarUTUUTINg

asunatazinyinsulau

A 3.1 Snazdunaulun1sninive



3.2 199NN LT IU9IUIY

3.2.1 lseainavan
¢ uyivegiliflenluslvia (Aluminum Profile)
dwsunistulassasimaniliinsgunsalang duagldeaiiilenlusivalunisen

I 1 Y o J (% %
L‘UWU‘U’]@@]’N"] LAIUININDAU ANAINW 3.2

20

10

20
620
L 1

®
A 3.2 agililleulusing

7 : http://deprocorpco.weloveshopping.com/shop/shop.php?
shopid=316205

* fignan (Bracket)
wasnidneafiflenlusinduaniuyseneuliidulassaiesiadldd Bracket

Tunsdanuyuveddslug fwnm 3.3

%)

AN 3.3 A28AR1N (Bracket)

i : https://www.nanasupplier.com/nextplusconveyor/p-207361
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http://deprocorpco.weloveshopping.com/shop/shop.php

* it (T-Nut)
wingAuuinessuluannin insigdlnaiiuniiduiadmsududalusinaunn
nostdanUatesedluslndmngu ilvsesnauunouysynaulia  wisnuiidenente

UDye) AN 3.4

AN 3.4 911N (T-Nut)

N . http://www.dojogarden.com

* 9(39% (Free Nut)
Tduazan ws1zldseninageals wungduaundesnsiiinninlasIas oy

ign Miunudeduldd wievuiiinisaenusznauluusedn danm 3.5

AN 3.5 W3Un (Free Nut)

N . http://www.dojogarden.com

24


http://www.dojogarden.com/index.php?id_product=420&controller=product
http://www.dojogarden.com/index.php?id_product=420&controller=product

* Sami (Lock Nut)

fusaaUsarisdansdiwnus vilwdneslunisusenaualusinduwuidgas insgld

MuuasLslad nienunuiidesdinisusudumnilslons) Hann 3.6

2N 3.6 AaAiin (Lock Nut)

w1 http://www.dojogarden.com/index.php?id_product=

420&controller=product

. aﬂgﬁ’sﬁ]m (Hexagon Socket Head Cap Screws)

\Juddnszning Bracket AU Nut slan1w 3.7

‘daThTdasaidadseciainee

(e

AN 3.7 aﬂg'ﬁ’mu (Hexagon Socket Head Cap Screws)

i . http://stainlessfortune.com/product/detail-162646.html
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http://www.dojogarden.com/index.php?id_product=

3.2.2 gunsalluszuulih
¢ uwesnaduingdsinuinsuuudunisn (infrared IR Obstacle Avoidance
Sensor)
T dumnsaduinglumeniu wardsdyanalissuurueud uazsaweds we

(Raspberry Pi) Tun1sdanis fanmn 3.8

A 3.8 Wulweinsraduingasinunawuudurien (Infrared IR Obstacle Avoidance
Sensor)
i . https://robotsiam.blogspot.com/2016/10/ir-infrared-obstacle-avoidance-

sensor.ntml

» Inlpdianyvsnuseas (Photoelectric Sensor)

T dudugesnsiaduing welaeniungn s 3.9

A 3.9 TWlndianusniuiwes (Photoelectric Sensor)
s . http//www.mechashop.com/store/product/view/Photoelectric

_switch_sensor_E3F DS30P2 diameter 18mm_distance 30cm-26129132-en.html

26


http://www.mechashop.com/store/product/view/

* Fapasamawas Wuwas (Color Detector Sensor)

[

I duduresnnaduingiiud (hnaes) wWeuansirdinisUadinass danmn

3.10

A 3.10 AaLaR3AALABS 1uLas (Color Detector Sensor)
fis : https://www.arduinoshop99.com/product/384/gy-31-

tcs230-tcs3200-color-sensor

=) L%

* U Vseaedules Jumper)

[ 14 ! (3

T dusdsdyaulissuuriusud ssuuduwes wags1auess wie (Raspberry

q

Pi) fl90 W 3.11

2 3.11 d@18unusedredulas Jumper)

i : https://commandronestore.com/products/bb502.php
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* Sa5wes (Multimeter)
Tunssersasinindudadld Multimeter Liadanseualvi waznsian1saewiias

vosanelnluieas fenn 3.12

AN 3.12 dadditmas (Multimeter)
i . https://www.lazada.co.th/products/diy-tools-dt9205a-digital-
multimeter-i277226558-s443477179.html

¢ NoIRLUNUITEIATIALUDSY WIg (GPIO Raspberry Pi)
31 GPIO Msna 40 Pin uagiilddemuaulunisviinuiaan 17 Pin Tunisldau

Pin #1199 lagausannisidanu Pin sneq 1 dsnw 3.13

3V3 power o
GPIO 2 (SDA) o
GPIO 3 (SCL) o

GPIO 4 (GPCLKO) o
Ground o

GPIO17

GPIO27 o

GPIO 22

3V3 power o

GPIO 10 (MOSI)
GPIO 9 (MISQ) ©
GPIO 11 (SCLK) ©
Ground o
GPIO 0 (ID_SD) ©
GPIO 5

GPIOG o
GPIO 13 (PWM1) o
GPIO 19 (PCM_FS) ©
GPID 26 ©

Ground o

o 5V power
o 5V power

o Ground

GPIO 14 (TXD)

= GPIO 15 (RXD)

GPIO 18 (PCM_CLK)

= Ground

GPIO 23

o GPIO 24

Ground

o GPIO 25

o GPIO 8 (CED)

s GPIOT (CET)

o GPIO1(ID_SC)
Ground

o GPIO 12 (PWMO0)

o Ground

o GPID16

> GPIO 20 (PCM_DIN)

= GPIO 21 (PCM_DOUT)

A9 3.13 nasaeunUszasRsauads wie (GPIO Raspberry Pi)
fisin : https://medium.com/@puwanattorcheewee 79670/python-

gpio-control-raspberry-pi3-model-b-faOb8c31cf14
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* 1 U5AUBSA (Breadboard)

= ¢ Ay v a A § w & | a a A

Wuuasanlannaniigasdannsotng anuwausiUULHUNa1E@RNMUIAUI UL
siseetuuunn melugddnhliihdageusedulugduuundnsimualy aveaesd
a fa & a ¢ Yo o a Y] P =
deuvvesgunsaldiannsetindaslulvdhaelugenisasieiu uavensldaglnidovass

WWOLU95 AN Fanw 3.14

AN 3.14 1Usauasda (Breadboard)
i . https://sites.google.com/site/somyongregina/academic/

electronic/protoboard

3.2.3 Qﬂﬂiﬂj‘ﬁiﬁﬁu Robotic System

¢ Dobot Magician
Tlunszuaunisuduinandesvuaisniu wdudnasswndn waziduiiniug

< [
AINULIIFNYNIY LAAIAININ 3.15
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https://sites.google.com/site/somyongregina/academic/

NN 3.15 Dobot Magician

i : https://www.dobot.cc

¢ F1anu (Conveyer)
T duinad sunassludemunmienngg auinaes Conveyer dutinning 10

LYURLUNT LLazmmmwaqmawmﬁuagjﬁ 670 HABLUNT AININ 3.16

AN 3.16 @181 (Conveyer)

i . https://www.dobot.cc/
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3.3 nsAnwUeyin

Jaqulsanugeamnssulaidaiuinud Aoz uudnludfdissuudmnluifty

anunsafiumdinswanliiuuien Faaunadudiuniswesssuudnludfnasnsariuny

(%
[ o

LAEYIEANAINUEEMIHAINNITNINUIALRTNIUNY BT BNYTIN1TTUN dEAIN Lavdny

'
a Y

A10N50NENAUATLANINTFIN A1150YINUIAANUNAITIAIUA @1U1TDAIUANNTEUIUNS

ﬁwmlé’nﬂﬁf?umawuaqmimﬁm 4111309539A0UAIUHANAINYDINTLUIUAITULAYN
Fumou agndlsfimuuaunasandy wiensdudimvomansurAnsusus daild
Anvesdoduileananiaderieg Wy nsfadunadililfimsgiuves]iads svoziom
TunsldaunnifunitfiuvunaszfuldilnAnanudeuganiglusasersviliiAnany
Annanavesszuuld nszastuiddiissuumureslunisnsaasy itevsveniniaanu
AnunAvesiumisdunuanuds mnduszuvasihnisudle wesifudeyarussu internet
of Things (IoT) iileazuanssateyalulminauiifededuuisnlasus Wefasldufunis

uilalutudely
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3.4 N1592NWUULATDIINT

3.4.1 NOONLUUNTZUIUNITABUNURINITVINU

( START '

Dobot 1 M3ty
AdDINSUHMEINY

Q‘.‘I 12 11
Sensor 13 2612 1="hiehw

AT DU

0=¢i

NN

Dobot 1 himsila naeaiimanudashliine
nABdAdYRAY 1 18 %30 12 VDIMEIY

Sensor ﬁ'lﬂl‘iﬁ‘l'ﬂﬁ
MR
Dobot 2 M 5HEY
thadas

Sensor 1370891
msUarhndes

Dobot 2 imifa N .
v thnaedllalaimed ——(Q
ndvsaIveLfiv 2

0=
METHNNY STOP

AN 3.17 LHUAINISYINIUVBILATDIANS

NN 3.17 ABNTEUIUNNTINU L1aet3U31n Dobot Al 1 Y1ANSUBUNEBIINeUY

AENIULAL LT ULLDTIIUIU 2 F wnsaeumunivingasladndludunuangnees

3ol 811y Dobot 771 1 azviinistianastastodiv 1 e uatswIufazyauaell au

nasdAdRUTINIMUTLYeS Feaziiliaeniungnniiy Dobot il 2 inn1sudurnaeasun

Un wdrvzfiiugesnivaevd dulndeusivendld wisagldnsuimindesgnUaatin 6

< ¢ a ' v a o ! | 2 o Yy & ¢
L%ULﬁaimiﬁﬂa@‘UaﬁifJ'ﬂlﬂJWU Dobot #1% 2 Q%Wqﬂqiﬁ@ﬂa@QaQ%@QLﬂUw 2 LY ULDT

A51980UANTIINY aunuiagrinnuse waldinaeviinistaliludwesiv Inenn

ﬂizmumi%ﬁv‘fmwa%ﬁwmiLﬁ’usﬁ’a:ﬂaLLé’uﬁwmmemuﬂauﬁum% MIANITRANANAAS

AuluYeITEUY WAINANNIATIZARAWIINITIELTREIIINTWA LY ST UY
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3.4.2 MysenuuuAIsdnsmelusunsulednisa (Solidwork)

Guvhnsaaedesinaiuidudestinsesnuuuiaiesinsouiiefivvanusadmun
Snunrlinduaudosidaing uasieldlhindefinnarnlunistseneu msdsdegunsal
ndnmslumssenuuuiaiesinsiudesdinisinvuavesgunsaifidedliiomn 1@ sudunm
3D waznduthasznaufnduniesing Vsrlovivesnisesnuuudaelusunsutu 11ay
annsoirludsdegunsallnefniu BOO If uasdsanunsausuuddimnyan nswedasdnsi

DOALUUNUILHLAAIAININ 3.18

2N 3.18 NM1seRNUUULATRsINIR8TUsSUNSUABNNINDS
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3.5 N340

Iadandaluusyn uassifisu 919a 1Usenyt 9110 LuuSEvLenad1ulsznauues
\A3099N5 F992i51AINQN AefiFouAB Aluminium Profile Bracket T-Nut Free Nut Lock

Nut agHexagon Socket Head Cap Screws fanIw 3.19 Wagn1n 3.20

AN 3.19 Aluminium Profile Bracket

AN 3.20 T-Nut Free Nut Lock Nut iteagHexagon Socket Head Cap Screws
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3.6 TUABUNITVILAZUIZNBUIUAIUVDINTZUIUNS

3.6.1 Anegiitllunlusing A 3.21 uasnmn 3.22

* eafflenlusiadalnilannuenl 120 WwURAT 31U 2 LdU

Y

o =

* 19afflenlus adnlnilannuenl 80 WURIAT 31U 2 LU

Y

=

¢ 1heaiiflelusluadalviiniuend 10 wuRuns 31w 10 wdu

a

* eaflflenlusladaluilannuenl 3 WwuURuns 31U 16 TU

M 3.22 nsanegilileulusing
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3.6.2 ¥NNSUTELNDUIAIENUE AINTN 3.23 LhaznINn3.24

A 3.24 nsusznaveglifieulusiviaidewsa
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3.6.3 YNANSFHALNUDZASAANUN 3 UAGLIAT AN 3.25 3.26 Wag3.27

M 3.27 nsusznausivesasaaitiuegliisalusivg
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3.7 YUABUNITANE

3.7.1 NN991889N156 0995 ULIDS DUNLTA (Infrared Sensor) AUSIALUBSTS N1Y

(Raspberry Pi) Inglglusunsu Fritzing faniw 3.28

Pin1 = 5V (red)
Pin 34 => GND (white)
Pin 7 => Interrupt Pin (green)

AN 3.28 N15971899N15AD9A5LYULYDS DUNSA (Infrared Sensor) NUSIEALUBSS W1e

(Raspberry Pi) Taglalusunsa Fritzing

3.7.2 N399I ULLDTOUNTA (Infrared Sensor) AUTIALUBS W1e (Raspberry

Pi) A9NIN 3.29

AN 3.29 N1579ATLBULYRSDUNILSA (Infrared Sensor) AUSIELUDSS W18 (Raspberry

Pi)
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3.8 NN99INUUUITTUUNNSHBLIULYDS (Sensor) AUTIELUBSS W1e (Raspberry Pi)

3.8.1 gunsafluszuuaes Sensor MavuAIzdsznaulUMedueesduisn (nfrared
Sensor) 2 1 anglndutives 9 Wy wsnuese 1§ wazsauesd we (Raspberry Pi) 1 67
mMvhauazEien denadudu (Run) lulusunsu Qt Tusiawess we (Raspberry Pi) azd
T nguwesdurige (Infrared Reflectance Sensor TCRT5000) vinnsasdeyqynad Wuuas
Sunsnsneenlunsenuiundesinsranuluszey agvinisasvieundvanssivaenluls
alenitvmini Sunasdunsisn arntduasinisasanluillusunsy Qt vusiauess ne

(Raspberry Pi) fan1m 3.30

AW 3.30 N1531889N15ADVTLTULIBSDUNIA (Infrared Reflectance Sensor

TCRT5000) fius1atuass wie (Raspberry Pi) Tagl#lusunsa Fritzing

3.8.2 YNNSLBUADINAT LULLe5UN WA (Infrared Reflectance Sensor

TCRT5000) U $7@LUas3 wie(Raspberry Pi)

Wanedued Beu GPIO $1@wes3 Wie WU 9171 2 91 71 3¢ wazfl 7 asuuiuse
vasa ntuthatesuosaei vivesisuaossunise (Infrared Reflectance Sensor
TCRT5000) ¥4 3 91 e‘z’ia%ﬁlmamamuzag 2 s Nt NReaIUULUSAUDSA Tneandt 2
aziduriidrousesiulain 5 Taavi Adslussdaauwesdun1isn (Infrared Reflectance

Sensor TCRT5000) Tngaginssiond 34 fonnad uazen 7 asdu GPIO4 fisudn input 210
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WUasUNWSA (Infrared Reflectance Sensor TCRT5000) vinlslnansan usfindu 1 a9
WaMnSIaNULIBNA BRI LIRS BUNILSA (Infrared Reflectance Sensor TCRT5000) Lol
anuzaziniudn 1 a9 T 2 A illesandyaagndsludivdi input GPIO4 Lite

wandRalugaluskATL A9NIN 3.31

AN 3.31 LENIAINNISLYOUADINRTLTULYDIDUNLSA (Infrared Reflectance Sensor

TCRT5000) AUs18LUa%3 W1e (Raspberry Pi)

3.8.3 N5LUTUATY Sensor LOATITUNARINNUTLES (Reject) waddatayanuy

AOUAUDIVIUN (Real Time) Aen1w C++

o
] v v o

FEUUMUBUAT UL A NYUENTYINNULUUNEUNaY kazUar1naemIninnigINg

naesRafwe nien1stalinaeilianysaldliolilndidnn3adues (Photoelectric

a

Sensor) wazlgulwasd (Color Sensor) n3193uliazgnyinnisufias (Reject) ludandesiiog
1198197 19zl uige38unLIn (Infrared Reflectance Sensor TCRT5000) Tun13053a3u@4
sggndatayaludmin danin 3.33 GUI Aenisinnedulldlaeldnmdydnwal 1unis

sanuuuduvedusunsuneuimesiviinisianeuiugldan lneld sunmuasdydnualidn

'
v v 1Y

11 wnuigldasiaiandene Tunisvinau danm 3.34 wagdadadayaludigiudeya (Data
Base) i ouandna Aen1w 3.35 lilsiua nifia (Firebase Google) wuunauauaiufl (Real

Time) Ingn153gun1e C++ Wluswnsy Qt Creator A9NINW 3.32
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$ @ B @ minvinconcrp @ 2 Tl 0 e

mainwindow.cop @ Qtinfrared - Ot Creator

File Edit Build Debug Analyze Tools Window Help

Binclude "

& Qtinfrared

L= Qtinfrared.pro Fimciue ¢
= [l Headers. e :: -
= Sources de

&= maincpp

# Forms

suntf2;
abebug(} << countl;

! delay();

sALLEwents, 5888);

AN 3.32 N1SIUSHNSULBULYRS (Sensor) A28lUswnsy Qt Creator

& (ﬁ) ! G [mainwindow.ui @ M... [Test] DMalendow 3 N 1811

R —

AN 3.33 Graphical User Interface (GUI)
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@ My rebaseDb - Ot Creator v oA X
File Edit Build Debug Analyze Tools Window Help

Layouts
ayout

= vertica

M Herizont: t L)
bt ayout Detect
#8 Form Layout
Spacers
Bl Horizontal Spacer
i . .

Vertical

Buttons

n objectName MainWindow
Dialog Button Box . - L] =
Itern Views (Model-Based) W

& List v

owhodality | NenModal

enabled =]
-3 :re-a v + geometry [(0, 0), 242
il Toe (8w e o 8 — O
@ Column view Name Used Text Shortcut ( ip

¥ minimumSize | 0x0

ets (Item-Based)

.| Action Editor Signals Slots Edi... D nun -

AN 3.34 LLEnInN19antluy Graphical User Interface

¥ Firebase 10T Project ~ wianan & (@)

A Project Ovel Database B3 Realtime Database ~

FiGHES ng dayadrmas matdeu

G hitps:/iot
Storage

Hosting iot-project-7d231

Functions Detected: "18

ML Kit

Extensions

ahnsa

M 3.35 lWsiua i (Firebase Google)
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3.9 N15Y1197Uv89 DOBOT

3.8.1 DOBOT fafl 1 ¥1n15mBunassaIndiunysdl 1 a1 3.36 Tnensudunaes
nlunavuagnuiilnlndidnnsaduiwes (Photoelectric Sensor) 31U 2 §3 ¥1A15
A5793UINEBNgNANIALY w3Bli danw 3.37 d1lWlndidnvisaduiyes (Photoelectric
Sensor) A519WU DOBOT 67l 1 fan 1w 3.38 ¥ seunasteanainasniy senm 3.39 16

N15991uve DOBOT #a# 1 flanw 3.40

AW 3.37 wgunassinlunsuuangniu

a3



2N 3.39 YINN1AUNEDI9INAINEIYNIU

a4



SetPhotoelectricSensor [E]TE) Version 2} GP4 ~ |
SetPhotoelectricSensor [EJE) Version 2} GP5 - |

do

A 3.40 18A DOBOT i 1

3.8.2 DOBOT it 2 Tnlndidnnsaduiwes (Photoelectric Sensor) ¥1n15AT2aNU

10E 99NN 3.41 ANUNIULAA DUNE DI IFIUNUST 2 §ann 3.42 DOBOT @afl 2 ¥nns
nurnaeanlUn Aan1n 3.43 ddaaesnmawmesiduwas (Color Detector Sensor) ¥nng
nsIemeuUiInassgnach fanm 3.44 Tnesinaesiushaeiidfiunndneiu d1damesima
WosLduLLes (Color Detector Sensor) A519NU AuAsuansidinasignla areniuay
wdeufithndeslufiu fanm 3.45 wadasaslanu DOBOT fafi 2 Mnssundesasnain

AONIU FINMN 3.46 TAAN15YIuTes DOBOT faift 2 wenn 3.47

a5



AN 3.43 YIN1suaunInaasunue
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A 3.44 Aalaashmawmasiduwas (Color Detector Sensor) ¥INMIATIVABUTINADIGN

Umedn

AN 3.46 A523kIWU DOBOT A%l 2 MN15AUNAD9I89NINEIYNIY
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[ SuctionCup - |
SetPhotoelectricSensor [EJE) Version B Port [EZZE

1 wihile - M true - |
do Delayt'rnems
o if GetPhotoelectricSensor (E253 E5 @
90 SetConveyor Motor [EIZZ=:0KM Speed W] mmis
onrme W
SetConveyor Motor (=K Speed WfJ] mmis
lSet.h.aneimt Heimtm
wowo x TN ¥ o 2 WK
ampro x ofl] v oEED  EEN
 SucionCup (I
Delayti'nens
-
SetRﬂ
oo x WG ¥ HEE) 2 VEED
SetRﬂ
Daayﬁ-nens
 suctionCup (10
Delayﬁ'nens
sore x g+ o = VD
| SefColorSensor [EITE Version K73 Port (0
Dela'_lﬂi'nens
set G to | ldentifyColor (X3
set BB to | ldenfifyColor FED
set EEJ to | IdenfifyColor [
.setmm [CEED of st o) create list with _Eﬂ
[G -]
[B -]

[ax - JL= IR -
do | seiConveyor Motor EIEZZ=50ES Speed QEI) mmis
Dela]ﬁi'nens
:‘.etcnmeymmtm Speedﬂm'nfs
< mpro x g3 ¥ ol 2 oKC
et x o] ¥ o 2 W
smoro x T ¥ o 2 K

oo x VD] ¥ o 2 VEED

else  SetConveyor Motor (ESIEZZ=YKN Speed W] mmis
—

L

AW 3.47 T8 DOBOT @2t 2
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3.10  AISTINIUYBLIIELUDSS W1e (Raspberry Pi)

\flosansaueds e (Raspberry Pi) ansnsaideusosyuuiniovieuwuuldanensols
aeldl vilvinaneifugunsal Intemet of Things (IoT) Tagauysal awnsavluuszgndldiile
Fousefuiingadu (Senson) Tunsifivdeyanusionis lneinguszasdiitosoniuumin
auansua (GUI) am 3.32 Wigwaldiouarmsnubdudedigiusins Tnensinulu
msdeteyaludaivladluidiva quia (Firebase Google) é@ mnustaaivhnnsiinnsideuse
Sumefidauaznssumuvesdygradumedidaisn nsudluuazmuguaiuess e
(Raspberry Pi) 71 41818l ssa1nidupenfiamesauindn awisaldauadouduindy
aonfiumesluldiae nsanilnasadesiienieg uilduusiauess wie (Raspberry Pi) iite
ANuazaInautslun1sldau asadenilisun1vIneunIAes AR INAINABINITVS
dlfau wagvhauldegrsmindilunisuszanana

¥nstusuaueeadeain DOBOTIG 2 &2 Tnesumieinedt 1 A wwimesdurusa
(Infrared Reflectance Sensor) 1 7 pegfusuiuvends Tnsanamaziduntvesrds
wanlunisdeulusunsulisnauess we (Raspberry Pi) veusnfuisuens niou
PONUUUNTINABUARNIAN(GUI) N 3.32 udidsdoyaludeuuiules Asniw 3.48 lngazusznia
FkUs ,AUUAALUSIUNITEUAIYDIF T ULLDS ,ﬁgﬂ%@Lﬂ%@ﬂﬁﬂuﬁ’m%@ﬂﬂﬁ@@ﬂLLUUL‘WIE)
FousagaudunsiBeulusunsa e MainWindow gai3enlagazdinisimundn count = 0
MniayhnsiSen wirngPisetup

o miunw1 GPIO uwuuRTRdunIsideln
wiringPiISR (interruptedPin,INT EDGE_FALLING, &interrupt) Iae interruptedPin Aan1s
smuninarlidnfudyanadivlug INT EDGE FALLING s ugunuureInsindudnya o
demandean High 1fu low Inendyanadivdesasiian 5 Tiad Lﬁaﬁi’mqiwamuﬁ%gﬂ
Wazuan shadt 1y ohad uazinterrupt iWuddsiiazgnidonideiianstudyaaldan
L BULYOT ﬁmﬁ?uﬁwmiﬁmmmidﬁayjaLL‘U‘U(ﬂaamam (Realtime) Taen1511 URL (Uniform
Resource Locator) e iag] (Address) vestoyauudumesidnlnsazldvesiuladlusiva g
\Aa (Firebase Google) Td@nas QString url wag Token f® %ﬂmﬁmu%a@%ﬂm (Username)
wagsanu (Password) uledlusiua niia (Firebase Google) valdanu wnasly
myFirebase->setToken lngagdsoyaiduuuu Snapshot fodwiazen Wevhnsasiaaeu
mMavhnwresrugesivuuvendsfvglitoyansvhauindulumuingUszasduves

[y

ARV VERIRt
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ginclude "maimwindow.h”
ginclude "ud_maimwindow. h™
rinclude "firebase. h"
finclude <{QDebug>
ginclude <QJsonDocuments
#Finclude <QIsonValuesr
ginclude <QIsonArrays
finclude <(Qlsondbject>
ginclude <wiringfi.h>
#include <qtimer.h>
ginclude <qtimeline.h>
finclude <QTime>

#include <stdio.h>

ginclude <stdlib.h=>

finclude <stdint.h>

Finclude <string>

ginclude <sstreams

gdefine interruptedPin 7

static int county

static volatile long lastStatusOccured;
static int countmix;

statie Ui::MainWindows sharedui;

WainWindow: :MainWindow(QWidget sparent) :
QMainWindow(parent) ,
= wi(new Ui::MainWindow }{

{

count = 0;

sharedui = ui;

wi=>setupli(this);

wiringPiSetup();

wiringPiIsR(interruptedPin, INT_EDGE_FALLING, &interrupt);
}

wi-»setupli(thic);

connect{ui->pushButton, SIGNAL(clicked()}), this, SLOT(on_pushButton_clicked(}));

Q5string url = "https:/fiet-project-7d231.firebaseio.com/";
Firebase #*myFirebase = new Firebase{url})j
myFirebase->setToken ("SAFAtbEOeSY FEH3KY LnFsuXDLXxi fs80BIYafBQu") 5
connect{myFirebase, SIGNAL(eventResponseReady(Q5tring)), this, SLOT{onResponseReady(QString)));
connect(myFirebase, SIGMAL(eventDataChanged(DataSnapshot*)), this, SLOT{onDataChanged(DataSnapshot+)));

myFirebase->LlistenEvents();
myFirebase->getValus();

wiringPiSetup();
QTimer stimer = new QTimer(this);
connect{timer, SIGNAL(timecut(}), this, SLOT(interrupt(}));
this->updateFirebase{"Detected”, sharedUi->lineEdit->text());
1
f/senser//
~ void MainWindow: :interrupt(){

long currentMillis = long (millis{));

— if (currentMillis - lastStatusOccured > 108){
count++;
qDebug()} << "Detected=>>" + QString::number (count/2);
sharedUi->mLedNumber->display(countf2);

— Af( countfZ >8){

A 3.48 Thasnawuads wie (Raspberry Pi)
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NANIIALUUNIS

4.1 NSNAFBUNISNINIUVDILATIIAING

119991N115711914%81ATIIUN I THAUITEUUATIDFBUAIWNLINITINT WU
anenu ldanunsansuliaednhauldnugauszasanideanisiaundesiiieddn i
NSINUATWINYBIINGDS ,ANHDY FUILINITINVBWULUA A8 Lagiunawuyes
Tuusiazgailamvualy andudvihnmegeunisetuavessuwesifiodsdayaludaivled
ldvinsitouse N1903293UNMTINEMAUIVDIING HaTNITTBUABNITVINNUTINAUTENINS
Dobot AU w3 1naunsavinusuduwdniadgmuindesiedle eoihuilglunis

= 4 ¥ U dld a b4 1 :.JI = o
nAdeU laasiendayiivunn 5 X 7 X 5 lwufiwns wieunnass antiudavihnisualudym

l o I a & | = v Ao i a

wiagnszuiumsiive il uining wasd@nwidadenidnasanisiintymnily

NS2UIUNIS ALoSUNlnuasdenlute 4.2

4.2 A1SAHIUNISNAFIULAIDIING

4.2.1 DOBOT #fl 1 vhnsuBunassilaansundsfirinualy tsninsuuaeniy
Aazdlnlndidnvsaduges (Photoelectric Sensor) 2 67 #5993UEIN91190EATINAIEY
WU

4.2.2 DOBOT il 2 ¥nsmdudnnasslusundsfismualy thandedinges n5193u
1MiN1sUnenaeInen

4.2.3 wuwosaunLsa (nfrared Reflectance Sensor) 1 2 6 FusTuILAMLRANER

999 DOBOT udaauAananazgnastoya wiothluuansuuluiy



4.3 N15AUUNISNAFaU

4.3.1 NNIATIVADUATILIN

NANISNAFEU DOBOT #1911 A15%19ulaUnid we DOBOT Gin# 2 N15¥inauAaudnedl

ANURANAIALYDLTNOANAIT AIANTN 4.1
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4.3.3 MINTINARUNAINTUTUUT
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4.4 N1SNITUVDILATIIAING

4.4.1 n5UUNST 1 DOBOT fail 1 wAeufilufidunisasnse udwhnsmiunaes
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Y
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asrduduingilrat wsuges Swuduaitzusngintveueiivesuasuuivld
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QtFirebase
QT += core gui sql network
greaterThan(QT_MAJOR_VERSION, 4): QT += widgets
TARGET = MyQtFirebaseDb
TEMPLATE = app
SOURCES += main.cpp\
mainwindow.cpp \

json.cpp \

firebase.cpp \

datasnapshot.cpp
HEADERS += mainwindow.h \

json.h \

firebase.h \

datasnapshot.h
FORMS  += mainwindow.ui
LIBS += -L/usr/local/lib -lwiringPi -lwiringPiDev
INCLUDEPATH +=/usr/local/include
RESOURCES +=\

resouresrpi.qrc
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Headers
Fire datasnapshot.h
#ifndef DATASNAPSHOT H
#define DATASNAPSHOT H
#include <QObject>
#include <QVariantMap>
class DataSnapshot : public QObject
{
Q OBJECT
public:
explicit DataSnapshot(QObject *parent = 0);
DataSnapshot(QString);
QVariantMap getDataMap();
QString getPath();
QString getValue();

signals:

public slots:
private:
QString rawData;
void parse();
QVariantMap dataMap;
QString data_path;
QString data_value;
QString trimValue(const QString &line) const;
17
#endif // DATASNAPSHOT H
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firebase.h
#ifndef FIREBASE H
#define FIREBASE H
#include <QObject>
#include <QtNetwork/QNetworkAccessManager>
#include <QtNetwork/QNetworkReply>
#include <QtNetwork/QNetworkRequest>
#include <QUrl>
#include <QUrlQuery>
#include <QDebug>
#include <QtGlobal>
#include <datasnapshot.h>
class Firebase : public QObject
{
Q OBJECT
public:
explicit Firebase(QObject *parent = 0);
Firebase(QString hostName,QString child);
Firebase(QString hostName);
void init();
void setValue(QString str);
void getValue(),
void deleteValue();
void setToken(QString);
void listenEvents();
Firebase* child(QString childName);
signals:
void eventResponseReady(QString);
void eventDataChanged(DataSnapshot*);
public slots:

void replyFinished(QNetworkReply*);
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void onReadyRead(QNetworkReply*);
void eventFinished();
void eventReadyRead();
private:
QString host;
QString firebaseToken="",
QNetworkAccessManager *manager;
QString currentNode;
QString latestNode;
QString buildPath(int);
QString createJson(QString);
void open(const QUrl &url);
QByteArray trimValue(const QByteArray &line) const;
Iz
#endif // FIREBASE H
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json.h

e

* QtJson - A simple class for parsing JSON data into a QVariant hierarchies and vice-
versa.

* Copyright (C) 2011 Eeli Reilin

* This program is free software: you can redistribute it and/or modify

* it under the terms of the GNU General Public License as published by
* the Free Software Foundation, either version 3 of the License, or

* (at your option) any later version.

* This program is distributed in the hope that it will be useful,

* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
* GNU General Public License for more details.

*

* You should have received a copy of the GNU General Public License
* along with this program. If not, see <http://www.gnu.org/licenses/>.
*/

Jxx

*\file json.h

*/

#ifndef JSON_H
#define JSON_H
#include <QVariant>
#include <QString>
Jxx

*\namespace QtJson

*\brief A JSON data parser

*

69



* Json parses a JSON data into a QVariant hierarchy.
*/
namespace QtJson {

typedef QVariantMap JsonObject;

typedef QVariantList JsonArray;

e

* Clone a JSON object (makes a deep copy)

*

*\param data The JSON object

¥/

QVariant clone(const QVariant &data);

e
* Insert value to JSON object (QVariantMap)

*\param v The JSON object

*\param key The key

*\param value The value

*/

void insert(QVariant &v, const QString &key, const QVariant &value);
e

* Append value to JSON array (QVariantList)

*

*\param v The JSON array

*\param value The value

*/

void append(QVariant &v, const QVariant &value);

e

* Parse a JSON string

*

*\param json The JSON data
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*/

QVariant parse(const QString &json);

e

* Parse a JSON string

*\param json The JSON data

*\param success The success of the parsing

*/

QVariant parse(const QString &json, bool &success);

e

* This method generates a textual JSON representation

*

*\param data The JSON data generated by the parser.
*\return QByteArray Textual JSON representation in UTF-8
*/

QByteArray serialize(const QVariant &data);

/**

* This method generates a textual JSON representation

*

*\param data The JSON data generated by the parser.
*\param success The success of the serialization

*

*\return QByteArray Textual JSON representation in UTF-8
*/

QByteArray serialize(const QVariant &data, bool &success);
/**

* This method generates a textual JSON representation

*

*\param data The JSON data generated by the parser.

*
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*\return QString Textual JSON representation
*/
QString serializeStr(const QVariant &data);
e
* This method generates a textual JSON representation
*\param data The JSON data generated by the parser.
*\param success The success of the serialization
*\return QString Textual JSON representation
*/
QString serializeStr(const QVariant &data, bool &success);
e
* This method sets date(time) format to be used for QDateTime::toString
* If QString is empty, Qt:TextDate is used.
*\param format The JSON data generated by the parser.
*/
void setDateTimeFormat(const QString& format);
void setDateFormat(const QString& format);
e
* This method gets date(time) format to be used for QDateTime::toString
* If QString is empty, Qt:TextDate is used.
*/
QString getDateTimeFormat();
QString getDateFormat();

}

#endif //JSON_H
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mainwindow.h
#ifndef MAINWINDOW H
#define MAINWINDOW _H
#include <QMainWindow>
#include <datasnapshot.h>
#include <QTimer>
namespace Ui {
class MainWindow;
}
class MainWindow : public OMainWindow
{
Q OBJECT
public:
explicit MainWindow(QWidget *parent = nullptr);
~MainWindow();
void updateFirebase(QString key, QString value);
private slots:
void onResponseReady(QString data);
void onDataChanged(DataSnapshot *data);
void putSuccessful(QString result);
void on_pushButton_clicked();
static void interrupt();
private:
Ui:z:MainWindow *ui;
QPalette* paletteOfLCD;
QTimer *timer;
7
#endif // MAINWINDOW H
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Sources
datasnapshot.cpp
#include "datasnapshot.h"
#include <qdebug.h>
#include <gjsondocument.h>
#include <gjsonobject.h>
#include <QVariantMap>
DataSnapshot::DataSnapshot(QObject *parent) : QObject(parent)
{
}
DataSnapshot::DataSnapshot(QString data)
{
rawData=data;
parse();
}
void DataSnapshot::parse()
{
rawData=trimValue(rawData);
QJsonDocument doc = QJsonDocument::fromJson(rawData.toUtf8());
QVariantMap eventMap = doc.toVariant().toMap();
QString path = eventMap["path"].toString();
QString value = eventMap['data"].toString();
QVariantMap gDataMap = eventMap["data"].toMap();
data_path=path;
data_value=value;
dataMap=qgDataMap;
}
QString DataSnapshot::trimValue(const QString &line) const
{
QString value;

int index = line.indexOf(":");
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if (index > 0)
value = line.right(line.size() - index - 1);
return value.trimmed();
}
QString DataSnapshot::getPath()
{
return data_path;
}
QString DataSnapshot::getValue()
{

return data_value;

}
QVariantMap DataSnapshot::getDataMap()

{
return dataMap;
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firebase.cpp

#include "firebase.h"

#include <string.h>

#include <QIODevice>

#include <QBuffer>

#include <QJsonDocument>

#include <datasnapshot.h>

Firebase::Firebase(QObject *parent) :
QObject(parent)

{

}

void Firebase::init()

{

manager=new QNetworkAccessManager(this);

connect(manager,SIGNAL(finished(QNetworkReply*)),this,SLOT(replyFinished(QNetwork
Reply®));
}
Firebase::Firebase(QString hostName)
{
host=hostName;
currentNode="";
init();
}
void Firebase::setToken(QString token)
{
firebaseToken=token;
}
Firebase::Firebase(QString hostName,QString child)
{

host=hostName
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.append(child).append("/");
latestNode=child;
init();
}
Firebase* Firebase::child(QString childName)
{
Firebase *childNode=new Firebase(host,childName);
childNode->setTokenl(firebaseToken);
return childNode;
}
void Firebase::open(const QUrl &url)
{
QNetworkRequest request(url);
request.setRawHeader("Accept’,
"text/event-stream");
QNetworkReply * reply = manager->get(request);
connect(_reply, &NetworkReply:readyRead, this, &Firebase::eventReadyRead);
connect(_reply, &NetworkReply::finished, this, &Firebase::eventFinished);
}
void Firebase::eventFinished()
{
QNetworkReply *reply = gobject cast<QNetworkReply*>(sender());
if (reply)
{
QUrl redirectUrl = reply-
>attribute(QNetworkRequest::RedirectionTargetAttribute).toUrl();
if (IredirectUrL.isEmpty())
{
reply->deleteLater();
open(redirectUrl);

return;
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}
reply->deleteLater();

}
void Firebase::eventReadyRead()
{
QNetworkReply *reply = gobject _cast<QNetworkReply*>(sender());
ifreply)
{
QByteArray line=reply->readLine(),
if(line.isEmpty())
{
QByteArray eventName=trimValue(line);
line=reply->readAll();
ifleventName=="put")
{
DataSnapshot *dataSnapshot=new DataSnapshot(line);

emit eventDataChanged(dataSnapshot);

}
reply->readAll();

}
void Firebase::onReadyRead(QNetworkReply *reply)

{
/*gDebug()<<"incoming data";
gDebug()<<reply->readAll();*/

}

void Firebase::replyFinished(QNetworkReply *reply)

{
//qDebug()<<reply->readAll();
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QString data=QString(reply->readAll());
emit eventResponseReady(data);

}

void Firebase::setValue(QString strVal)

{
//Json data creation
QNetworkRequest request(buildPath(1));
request.setHeader(QNetworkRequest::ContentTypeHeader,

"application/x-www-form-urlencoded")

QBuffer *buffer=new QBuffer();
buffer->open((QBuffer::ReadWrite));
buffer->write(createlJson(strVal).toUtf8());
buffer->seek(0);
/%
* To be able to send "PATCH" request sendCustomRequest method is used.
* sendCustomRequest requires a QlOdevice so QBuffer is used.
* | had to seek 0 because it starts reading where it paused.
*/
manager->sendCustomRequest(request,"PATCH" buffer);
buffer->close();

}

void Firebase::getValue()

{
QNetworkRequest request(buildPath(0));
manager->get(request);

}

void Firebase::listenEvents()

{
open(buildPath(0));

}

void Firebase::deleteValue()
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QNetworkRequest request(buildPath(0));

manager->deleteResource(request);
}
QString Firebase::createJson(QString str)
{

QString
data=QString(QString("{").append("\"").append(latestNode).append("\"").append(":").appe
nd("\"").append(str).append("\"").append(QString("}"));

return data;

}
QString Firebase::buildPath(int mode)
{

QString destination="";

iflmode)

{
host.replace(QString("/").append(latestNode).append("/"),"");
destination

.append(host)
append("/.json");

}

else

{

destination

.append(host)
.append(currentNode)
append("json");

}

if('firebaseToken.isEmpty())
destination.append("?auth=").append(firebaseToken);

return destination;
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}
QByteArray Firebase::trimValue(const QByteArray &line) const
{
QByteArray value;
int index = line.indexOf(:");
if (index > 0)
value = line.right(line.size() - index - 1);

return value.trimmed();
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json.cpp
e
* QtJson - A simple class for parsing JSON data into a QVariant hierarchies and vice-
versa.
* Copyright (C) 2011 Eeli Reilin
* This program is free software: you can redistribute it and/or modify
* it under the terms of the GNU General Public License as published by
* the Free Software Foundation, either version 3 of the License, or
* (at your option) any later version.
* This program is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
* GNU General Public License for more details.
*
* You should have received a copy of the GNU General Public License
* along with this program. If not, see <http://www.gnu.org/licenses/>.
*/
Jxx
*\file json.cpp
*/
#include <QDateTime>
#include <QStringList>
#include "json.h"
namespace QtJson {
static QString dateFormat, dateTimeFormat;
static QString sanitizeString(QString str);
static QByteArray join(const QList<QByteArray> &list, const QByteArray &sep);
static QVariant parseValue(const QString &json, int &index, bool &success);

static QVariant parseObject(const QString &json, int &index, bool &success);
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static QVariant parseArray(const QString &json, int &index, bool &success);
static QVariant parseString(const QString &json, int &index, bool &success);
static QVariant parseNumber(const QString &json, int &index);
static int lastindexOfNumber(const QString &json, int index);
static void eatWhitespace(const QString &json, int &index);
static int lookAhead(const QString &json, int index);
static int nextToken(const QString &json, int &index);
template<typename T>
QByteArray serializeMap(const T &map, bool &success) {
QByteArray str ="{'";
QList<QByteArray> pairs;
for (typename T:const iterator it = map.begin(), itend = map.end(); it != itend;
++it) {
QByteArray serializedValue = serialize(it.value());
if (serializedValue.isNull()) {
success = false;
break;
}
pairs << sanitizeString(it.key()).toUtf8() + " : " + serializedValue;
}
str += join(pairs, ", ");
str+="1"
return str;
}
void insert(QVariant &v, const QString &key, const QVariant &value);
void append(QVariant &v, const QVariant &value);
template<typename T>
void cloneMap(QVariant &json, const T &map) {
for (typename T::const_iterator it = map.begin(), itend = map.end(); it != itend;
++it) {

insert(json, it.key(), (*it));
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template<typename T>
void cloneList(QVariant &json, const T &list) {
for (typename T::const_iterator it = list.begin(), itend = list.end(); it != itend;
++it) {

append(json, (*it));

}
e
* parse
*/
QVariant parse(const QString &json) {
bool success = true;
return parse(json, success);
}
e
* parse
*/
QVariant parse(const QString &json, bool &success) {
success = true;
// Return an empty QVariant if the JSON data is either null or empty
if (son.isNull() || ljson.isEmpty() {
QString data = json;
// We'll start from index 0
int index = 0;
// Parse the first value
QVariant value = parseValue(data, index, success);
// Return the parsed value

return value;
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}else {
// Return the empty QVariant

return QVariant();

e
* clone
*/
QVariant clone(const QVariant &data) {
QVariant v;
if (data.type() == QVariant::Map) {
cloneMap(v, data.toMap());
} else if (data.type() == QVariant::Hash) {
cloneMaplv, data.toHash());
} else if (data.type() == QVariant:List) {
clonelList(v, data.toList();
} else if (data.type() == QVariant::StringList) {
clonelList(v, data.toStringList());
}else {
v = QVariant(data);
}
return v;
}
/5%
* insert value (map case)
*/
void insert(QVariant &v, const QString &key, const QVariant &value) {
if (lv.canConvert<QVariantMap>()) v = QVariantMap();
QVariantMap *p = (QVariantMap *)v.data();

p->insert(key, clone(value));
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e
* append value (list case)
*/
void append(QVariant &v, const QVariant &value) {
if (lv.canConvert<QVariantList>()) v = QVariantList();
QVariantList *p = (QVariantList *)v.data();
p->append(value);
}
QByteArray serialize(const QVariant &data) {
bool success = true;
return serialize(data, success);
}
QByteArray serialize(const QVariant &data, bool &success) {
QByteArray str;
success = true;
if ({data.isValid()) { // invalid or null?
str = "null”;
} else if ((data.type() == QVariant::List) ||
(data.type() == QVariant::StringList)) { // variant is a list?
QList<QByteArray> values;
const QVariantList list = data.toList();
Q FOREACH(const QVariant& v, list) {
QByteArray serializedValue = serialize(v);
if (serializedValue.isNull()) {
success = false;
break;
}
values << serializedValue;
}
str="[" + join( values, ", ") + "1

} else if (data.type() == QVariant::Hash) { // variant is a hash?
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str = serializeMap<>(data.toHash(), success);
} else if (data.type() == QVariant::Map) { // variant is a map?
str = serializeMap<>(data.toMap(), success);
} else if ((data.type() == QVariant:String) ||
(data.type() == QVariant::ByteArray)) {// a string or a byte array?
str = sanitizeString(data.toString()).toUtf8();
} else if (data.type() == QVariant::Double) { // double?
double value = data.toDouble(&success);
if (success) {
str = QByteArray:number(value, '¢);
if (Istr.contains(".") && ! str.contains("e")) {

noAn,

str += ".0"

}
} else if (data.type() == QVariant::Bool) { // boolean value?
str = data.toBool() ? "true" : "false";
} else if (data.type() == QVariant::ULonglong) { // large unsigned number?
str = QByteArray::number(data.value<qulonglong>());
} else if (data.canConvert<glonglong>()) { // any signed number?
str = QByteArray::number(data.value<glonglong>());
} else if (data.canConvert<long>()) { //TODO: this code is never executed
because all smaller types can be converted to glonglong
str = QString::number(data.value<long>()).toUtf8();
} else if (data.type() == QVariant::DateTime) { // datetime value?
str = sanitizeString(dateTimeFormat.isEmpty()
? data.toDateTime().toString()
- data.toDateTime().toString(dateTimeFormat)).toUtf8();
} else if (data.type() == QVariant::Date) { // date value?
str = sanitizeString(dateTimeFormat.isEmpty()
? data.toDate().toString()
: data.toDate().toString(dateFormat)).toUtf8();
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} else if (data.canConvert<QString>()) { // can value be converted to string?
// this will catch QUrL, ... (all other types which can be converted to string)
str = sanitizeString(data.toString()).toUtf8();
}else {
success = false;
}
if (success) {
return str;
}
return QByteArray();
}
QString serializeStr(const QVariant &data) {
return QString::fromUtf8(serialize(data));
}
QString serializeStr(const QVariant &data, bool &success) {
return QString::fromUtf8(serialize(data, success));
}
e
*\enum JsonToken
*/
enum JsonToken {
JsonTokenNone = 0,
JsonTokenCurlyOpen = 1,
JsonTokenCurlyClose = 2,
JsonTokenSquaredOpen = 3,
JsonTokenSquaredClose = 4,
JsonTokenColon = 5,
JsonTokenComma = 6,
JsonTokenString = 7,
JsonTokenNumber = 8,

JsonTokenTrue = 9,
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JsonTokenFalse = 10,
JsonTokenNull = 11
17
static QString sanitizeString(QString str) {
str.replace(QLatin1String("\\"), QLatin1String("\\\\");
str.replace(QLatin1String("\""), QLatin1String("\\\"");
str.replace(QLatin1String("\b"), QLatin1String("\\b"));
str.replace(QLatin1String("\f"), QLatin1String("\\f"));
str.replace(QLatin1String("\n"), QLatin1String("\\n");
str.replace(QLatin1String("\r"), QLatin1String("\\r"));
str.replace(QLatin1String("\t"), QLatin1String("\\t"));
return QString(QLatin1String("\"%1\"")).arg(str);
}
static QByteArray join(const QList<QByteArray> &list, const QByteArray &sep) {
QByteArray res;
Q FOREACH(const QByteArray &i, list) {
if (Ires.isEmpty()) {
res += sep;
}
res += i
}
return res;
}
e
* parseValue
*/
static QVariant parseValue(const QString &json, int &index, bool &success) {
// Determine what kind of data we should parse by
// checking out the upcoming token
switch(lookAhead(json, index)) {

case JsonTokenString:

89



return parseString(json, index, success);
case JsonTokenNumber:
return parseNumber(json, index);
case JsonTokenCurlyOpen:
return parseObject(json, index, success);
case JsonTokenSquaredOpen:
return parseArray(json, index, success);
case JsonTokenTrue:
nextToken(json, index);
return QVariant(true);
case JsonTokenFalse:
nextToken(json, index);
return QVariant(false);
case JsonTokenNull:
nextToken(json, index);
return QVariant(),
case JsonTokenNone:
break;
}
// If there were no tokens, flag the failure and return an empty QVariant
success = false;
return QVariant();
}
Jxx
* parseObject
*/
static QVariant parseObject(const QString &json, int &index, bool &success) {
QVariantMap map;
int token;
// Get rid of the whitespace and increment index

nextToken(json, index);
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// Loop through all of the key/value pairs of the object
bool done = false;
while (Idone) {
// Get the upcoming token
token = lookAhead(json, index);
if (token == JsonTokenNone) {
success = false;
return QVariantMap();
} else if (token == JsonTokenComma) {
nextToken(json, index);
} else if (token == JsonTokenCurlyClose) {
nextToken(json, index);
return map;
}else {
// Parse the key/value pair's name
QString name = parseString(json, index, success).toString();
if (Isuccess) {
return QVariantMap();
}
// Get the next token
token = nextToken(json, index);
// If the next token is not a colon, flag the failure
// return an empty QVariant
if (token 1= JsonTokenColon) {
success = false;
return QVariant(QVariantMap());
}
// Parse the key/value pair's value
QVariant value = parseValue(json, index, success);
if (Isuccess) {

return QVariantMap();
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}
// Assign the value to the key in the map

map[name] = value;

}
// Return the map successfully
return QVariant(map);
}
5%
* parseArray
*/
static QVariant parseArray(const QString &json, int &index, bool &success) {
QVariantList list;
nextToken(json, index);
bool done = false;
while(ldone) {
int token = lookAhead(json, index);
if (token == JsonTokenNone) {
success = false;
return QVariantList();
} else if (token == JsonTokenComma) {
nextToken(json, index);
} else if (token == JsonTokenSquaredClose) {
nextToken(json, index);
break;
}else {
QVariant value = parseValue(json, index, success);
if (Isuccess) {
return QVariantList();
}
list.push_back(value);
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}
return QVariant(list);
}
e
* parseString
*/
static QVariant parseString(const QString &json, int &index, bool &success) {
QString s;
QChar ¢;
eatWhitespace(json, index);
C = json[index++];
bool complete = false;
while(lcomplete) {
if (index == json.size()) {
break;
}
c = json[index++];
if (c=="\"){
complete = true;
break;
}else if (c == "\\) {
if (index == json.size()) {
break;
}

C = json[index++];

s.append(\");
Yelse if (c == "\\) {

s.append(\\);
Yelse if (c =="/){
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s.append(/);
}else if (c =='b) {
s.append(\b");
}else if (c == ') {
s.append(\f’);
Yelseif (c =='n') {
s.append(\n);
Yelseif (c == ") {
s.append(\r');
Yelseif (c =="t){
s.append(\t);
}else if (c =="u) {
int remainingLength = json.size() - index;
if (remainingLength >= 4) {
QString unicodeStr = json.mid(index, 4);
int symbol = unicodeStr.toInt(0, 16);
s.append(QChar(symbol));
index += 4;
}else {

break;

}
}else {

s.append(c);

}

if (lcomplete) {
success = false;
return QVariant();

}

return QVariant(s);
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}
Jxx
* parseNumber
*/
static QVariant parseNumber(const QString &json, int &ndex) {
eatWhitespace(json, index);
int lastindex = lastindexOfNumber(json, index);
int charLength = (lastindex - index) + 1;
QString numberStr;
numberStr = json.mid(index, charLength);
index = lastindex + 1;
bool ok;
if (numberStr.contains('.")) {
return QVariant(numberStr.toDouble(NULL));
} else if (numberStr.startswith(-") {
int i = numberStr.tolnt(&ok);
if (lok) {
glonglong Wl = numberStr.tolL.onglong(&ok);
return ok ? Wl : QVariant(humberStr);
}
return i;
}else {
uint u = numberStr.toUInt(&ok);
if (lok) {
qulonglong ull = numberStr.toULonglLong(&ok);
return ok ? ull : QVariant(humberStr);
}

return u;

/**
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* lastindexOfNumber
*/
static int lastindexOfNumber(const QString &json, int index) {
int lastindex;
for(lastindex = index; lastindex < json.size(); lastindex++) {
if (QString("0123456789+-.eE").indexOf(json[lastindex]) == -1) {
break;

}
return lastindex -1;
}
e
* eatWhitespace
*/
static void eatWhitespace(const QString &json, int &index) {
for(; index < json.size(); index++) {
if (QString(" \t\n\r").indexOf(json[index]) == -1) {
break;

}

e

* lookAhead

*/

static int lookAhead(const QString &json, int index) {
int savelndex = index;
return nextToken(json, savelndex);

}

e

* nextToken

¥/
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static int nextToken(const QString &json, int &index) {
eatWhitespace(json, index);
if (index == json.size()) {
return JsonTokenNone;
}
QChar ¢ = json[index];
index++;
switch(c.toLatin1()) {
case {": return JsonTokenCurlyOpen;
case '}: return JsonTokenCurlyClose;
case '[: return JsonTokenSquaredOpen;
case T return JsonTokenSquaredClose;
case ": return JsonTokenCommea;
case " return JsonTokenString;
case '0": case '1": case '2" case '3" case '4"
case ‘5" case '6": case 'T": case '8": case '9"
case - return JsonTokenNumber;
case " return JsonTokenColon;
}
index--; // N WTF?
int remainingLength = json.size() - index;
// True
if (remainingLength >= 4) {
if (json[index] == 't' && json[index + 1] == 'r' &&
json[index + 2] == 'u' && json[index + 3] =='e') {
index += 4;

return JsonTokenTrue;

}
// False

if (remainingLength >= 5) {
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if (json[index] == 'f' && json[index + 1] == 'a' &&
json[index + 2] =="l' && json[index + 3] =='s' &&
jsonlindex + 4] =="'e') {
index +=5;

return JsonTokenFalse;

// Null
if (remainingLength >= 4) {
if (json[index] == 'n' && jsonfindex + 1] == 'U' &&
json[index + 2] == "l' && json[index + 3] == "l') {
index += 4;

return JsonTokenNull;

}
return JsonTokenNone;

}

void setDateTimeFormat(const QString &format) {
dateTimeFormat = format;

}

void setDateFormat(const QString &ormat) {
dateFormat = format;

}

QString getDateTimeFormat() {
return dateTimeFormat;

}

QString getDateFormat() {
return dateFormat;

}

} //end namespace
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main.cpp
#include "mainwindow.h"
#include <QApplication>
int main(int argc, char *argv[])
{
QApplication a(argc, argv);
MainWindow w;
w.show();

return a.exec();
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mainwindow.cpp
#include "mainwindow.h"
#include "ui_mainwindow.h"
#include "firebase.h"
#include <QDebug>
#include <QJsonDocument>
#include <QJsonValue>
#include <QJsonArray>
#include <QJsonObject>
#include <wiringPi.h>
#include <gtimer.h>
#include <gtimeline.h>
#include <QTime>
#include <stdio.h>
#include <stdlib.h>
#include <stdint.h>
#include <string>
#include <sstream>
#define interruptedPin 7
static int count;
static volatile long lastStatusOccured;
static int countmix;
static Ui:z:MainWindow* sharedU;;
MainWindow::MainWindow(QWidget *parent) :
QMainWindow(parent),
ui(new Ui:MainWindow ){
{
count = 0;
sharedUi = ui;
ui->setupUi(this);

wiringPiSetup();
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wiringPilSR(interruptedPin,INT_EDGE FALLING, &interrupt);
}
ui->setupUi(this);
connect(ui->pushButton, SIGNAL(clicked()), this, SLOT(on pushButton_clicked()));
QString url = "https://iot-project-7d231 firebaseio.com/";
Firebase *myFirebase = new Firebase(url);
myFirebase->setToken("5AFAtb80e9YfBH3KvLNFsuXDLXxifsOQBIYafBQu"),
connect(myFirebase, SIGNAL(eventResponseReady(QString)), this,
SLOT(onResponseReady(QString)));
connect(myFirebase, SIGNAL(eventDataChanged(DataSnapshot¥)), this,
SLOT(onDataChanged(DataSnapshot*)));
myFirebase->listenEvents();
myFirebase->getValue();
wiringPiSetup();
QTimer *timer = new QTimer(this);
connect(timer, SIGNAL(timeout()), this, SLOT(interrupt()));
this->updateFirebase("Detected", sharedUi->lineEdit->text());
}
//sensor//
void MainWindow::interrupt(){
long currentMillis = long (millis());
if (currentMillis - lastStatusOccured > 100){
count++;
gDebug() << "Detected=>>" + QString::number(count/2);
sharedUi->mLcdNumber->display(count/2);
}
if( count/2 >0)
countmix = count/2;
gDebug() << countmix;
sharedUi->lineEdit ->setText(QString::number(countmix));

}
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void delay();
QTime dieTime= QTime:currentTime().addSecs(1);
while (QTime::currentTime() < dieTime)
QCoreApplication::processEvents(QEventLoop::AllEvents, 5000);
lastStatusOccured = currentMillis;
}
//sensor//
void MainWindow::onResponseReady(QString data){
gDebug() << "Response:" << data;
QJsonObject jsonObj = QJsonDocument::fromJson(data.toUtf8()).object();
gDebug() << "IR: " << jsonObj["IRSensorStatus'].toDouble();
}
void MainWindow::onDataChanged(DataSnapshot *data){
QString path = data->getPath();
gDebug() << "str path " << path;
if (path == "/Counter"){
gDebug () << "Counter: " << data->getValue();
Jelse if (path == "/Data"){

gDebug () << "Data: " << data->getValue();

}
void MainWindow::putSuccessful(QString result}

this->updateFirebase("Detected", sharedUi->lineEdit->text());
}
void MainWindow::on_pushButton_clicked(){

QString url = "https://iot-project-7d231.firebaseio.com/";

Firebase *myFirebase = new Firebase(url);

Firebase* firebaseValue = myFirebase->child("Detectedja");
connect(firebaseValue,SIGNAL(eventResponseReady(QString)),this,SLOT(putSuccessful(
QString)));

firebaseValue->setValue("0");
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}

void MainWindow::updateFirebase(const QString key , const QString value){
QString url = "https://iot-project-7d231 firebaseio.com/";
Firebase *myFirebase = new Firebase(url);

Firebase* firebaseValue = myFirebase->child(key);

connect(firebaseValue,SIGNAL(eventResponseReady(QString)),this,SLOT(putSuccessful(
QString)));
firebaseValue->setValue(value);

}
MainWindow::~MainWindow(){

delete ui;
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