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YpoK 1 YcraHoBKa IDE

BcrynneHue

MHTerpupoBaHHan cpeaa paspabotkm Arduino (IDE) - 3TO nporpammHas 4acTb
nnatopmbl Arduino. B 3Tom ypoKke Bbl y3HaeTe, Kak HaCTPOUTb CBOM KOMMblOTEp A1
Mcnonb3oBaHMA Arduino M Kak NPUCTYNUTb K BbIMONHEHUIO NOCAEAYOWMX YPOKOB.
MporpammHoe obecneyeHne Arduino, KoTopoe Bbl OyaeTe MCNoib3oBaTb AN
nporpammupoBanma Bawero Arduino, goctynHo ana Windows, Mac u Linux.
Mpouecc yCcTaHOBKU OTAMYaeTcA ANA BCeX Tpex naatpopm, u, K COXKaneHuto, anA
YCTaHOBKM MpPOrpammHOro obecnevyeHuns Tpebyetca onpeneneHHbli 06bem pyyHOU
paboTbl.

LWar 1: Nepeiigute no ccoike https://www.arduino.cc/en/Main/Software and find below
page.

Windows installer, for Windows XP and up
Windows ziP file for non admin install

ARDUINO 1.8.9 Windows app Requires Win 810r 10

The open-source Arduino Software (IDE) makes it easy to Get &8

write code and upload it to the board. It runs on

Windows, Mac OS X, and Linux. The environmentis e
% written in Java and based on Processing and other open- Mac OS X10.8 Mountain Lion or newer

source sofoware.

This software can be used with any Arduino board. Linux 32 bits

Refer to the Getting Started page for Installation Linux 64 bits

instructions. Linux ARM 32 bits
Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Bepcua, poctynHaa Ha 3tom Beb-caiite, 0b6bIMHO ABAAeTCA nocneaHeu, U
¢dakTMueckan Bepcua MoxKeT 6biTb HOBee, UeM BepPcuA Ha KapTUHKe.

War 2: 3arpysuTe nporpammHoe obecneyeHune gna paspaboTku, coeBmecTumoe ¢
onepauMoHHOM CMCTEMOM Ballero KomnbloTepa. Bosabmém B Kauectee npumepa Windows.

Windows installer
Windows zip file for non admin install

Windows app: Get 5 |

Mac OS X 10.7 Lion or newer

Linux 32 bits
Linux 64 bits
Linux ARM

Haxxmute KHonKy YcTtaHoBWUK Windows.
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Contribute to the Arduino Software

Consider supporting the Arduino Software by contributin
contribution is not tax deductible). Learn more on how

contrioution will be

used

$3 $5 $10 $25 $50

to its development. (US tax payers

CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

please note this

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED
TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND GENUINO
BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE USING THE IDE
TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES, CLONES, AND EVEN
COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT WITH A SMALL

OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Ana 3arpy3kun KainkHiute DOWNLOAD.

Takke B NpeaoCTaBN€HHOM HaMW maTepuane pocTynHa sepcusa 1.8.9, n Bepcum
HalMX MaTepnanoB ABAAOTCA NOCAEAHUMM HA MOMEHT CO34aHUA 3TOTO Kypca.

YctaHoBKa Arduino (Windows)

=8 arduino-1.8.9-windows

€9 Arduino Setup: License Agreement L=l eS|

accept all terms of the agreement, dlick I Agree.

Please review the license agreement before installing Arduino. If you

GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc, <http://fsf.ora/>

document, but changing it is not allowed.

by the additional permissions listed below.

| Everyone is permitted to copy and distribute verbatim copies of this license

|| |This version of the GNU Lesser General Public License incorporates the terms
| and conditions of version 3 of the GNU General Public License, supplemented

-

|
| Cancel | Mullsoft Install System v2.46 I Agree

HaxkmuTe «| Agree» 4ytobbl yBUAETb CNeayowmii HTepdeic.
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Arduino Setup: Installation Options |

| Check the components you want to install and uncheck the components
o0 you don't want to install. Click Next to continue.

| Select components to install: || install Arduino software
Install USB driver
\ Create Start Menu shortcut
| Create Desktop shortcut

| Associate .ino files

Space required: 397.3MB

| A
Cancel I Mullsoft Install System v2.46 < Back | Next > I

Haxxmute «Next»

Arduino Setup: Installation Folder C=
e ———— e

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

installation.
Destination Folder
!» :\Program Files (x86) \Arduino Browse... |

Space required: 397.3MB
Space available: 5.3GB

' Cancel I Mullsoft Tnstall System v2.46 < Back I Install I

Bbl MOXeTe HaxaTb KHOMKy «Browse...», yTobbl BblBpaTb MyTb YCTAHOBKWU, WU
HanpPAMYIO BBECTM HY}KHbIWN KaTasor.

[ @ Browse For Folder =)
- . S—

Select the folder to instal Arduno in:

Bl Desktop -
b Libraries L4
i A Administrator l
' 4 & Computer
L EREE(C)
4. 360rescue
I 4. 360SysRe

b 4 Autodesk - ¥
< — T - b

(raerevroie ] [ J[leJ




e
www.okystar.com GGHUBU ]

Haxkmurte «Install», utob6bl HauaTb YCTaHOBKY

@ Arduino Setup: Installing ¢ L e

Extract: layout.pn
fo%0) = -

(=]
Show details

B KOHLe noaBUTCA cneayowwmii uHTepdeic, HaxkmuTte KHonky «Install», yTobbl
3aBEPLINTb YCTAHOBKY.

,L:- Windows Security h o l

Would you like to install this device software?

Name: Arduino USB Driver

!‘g-r Publisher: ArcBotics LLC.

[V Always trust software from "ArcBotics LLC.". Install ] [ Don't Install ]

'@“ You should only install driver software from publishers you trust. How canl
decide which device software is safe to install?

3arem Ha pa60t-|eM cTone noABuUTCA cne,a,yrou.l,wﬁ 3HAYO0K:

(©.0)

&

arduino

[Baxabl WENKHUTE, 4TOObI 3anycTUTb NPOrpammy cpeapl pa3paboTku. MoasuTtcs
cefytollee OKHO:
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sketch_may14a | Arduino 1.8.9
File Edit Sketch Tools Help

" —

sketch_may14a

h@id setup () {

// put your setup code here, to run once:

void loop() {

// put your main code here, to run repeatedly:

Arduino/Genuino Uno on COMS

YcraHoBKa Arduino (Mac OS X)

3arpy3uTe 1 pacnakyiuTe zip-bann, ABarkapl WENKHUTe Arduino.app, 4Tobbl NnepenTn
B Arduino IDE; cuctema nonpocuT Bac ycTaHoOBUTb Java runtime library, ecan ee HeT
Ha Bawem KomnbtoTepe. [locne 3aBepleHUA YCTAHOBKM Bbl MOMKeTe 3anyCTUTb
Arduino IDE.

YcraHoBKa Arduino (Linux)

Bam HyXHo byaeT ncnonbzosaTb KomaHAay make install. Ecam Bbl ucnonb3yete
cuctemy Ubuntu, pekomeHagyetcs yctaHoBuTb Arduino IDE M3 nporpammHOro ueHTpa
Ubuntu.
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Ypok 2 flobasneHue 6ubnunotek

YcTaHOBKA A0nNoAHUTENbHbIX 6ubanotek Arduino

KaK TonbKo Bbl OCBOUTECH C NpOorpammHbiMm obecnevyeHnem Arduino u HauyHéTe
MCMNO/Ib30BaTb BCTPOEHHbIE PYHKLNM, BO3MOXKHO, Bbl 3aXOTUTE PACLUMPUTD
BO3MOXHOCTM Bawero Arduino ¢ NOMOLLbO AONONHUTENbHbIX 6UBAMOTEK.

YTto Takoe 6ubamnoTexkun?

Bubnuotekn - 310 Habop Koda, KOTOPbLIM YNpOLAeT MNOAKAYEHUE K AaTUYMKY,
aucnne, moaynw wn T.4. Hanpumep, BcTpoeHHas 6ubnmoteka LiquidCrystal
No3BONSAET JIerKO B3aMMOAEWNCTBOBATb C CUMBONbHbIMKM  HKK-aucnnesmu. B
NHTepHeTe [OOCTYNHbl AN CKauMBaHWA COTHM AONOJHMUTENbHbIX 6BUBANOTEK.
BcTpoeHHble BGUBAMOTEKM W HEKOTOpble M3 3TUX AOMNOAHUTENbHbIX 6ubBAMOTEK
nepeyncneHbl B CNpaBoYHKKe. YTobbl MCNONb30BaTb A0NONHUTENbHbIE BUBNIMOTEKN,
Bam HEOBXOAMMO MX YCTaHOBUTD.

Kak yctaHoBUTb 6MbanoTeKy

Ucnonb3yite meHeakep bubnunortek (Library Manager).

Ytobbl YyCTaHOBUTL HOBYHO 6ubnnoTeky B Bawy Arduino IDE, Bbl MoXeTe
BOCMO/Ib30BaTbCA MeHemKkepom bubnuoteKk (akTyanbHo ana IDE version 1.8.9).
OTkpoliTe cpeny pa3paboTtkn IDE, oTkpoiite meHio "Sketch" u Bbibepute «Include
Library > Manage Libraries».

& s oyt .Ad_@@iw]

File Edit Tools Help
Verify/Compile Ctrl+R m

Upload Ctrl+U A
Upload Using Programmer Ctrl+Shift+U Manage Libraries...  Ctrl+Shift+1

void ¢ Export compiled Binary Ctrl+Alt+S
- Add .ZIP Library...

Show Sketch Folder Ctrl+K

. Arduino libraries
" Tnclude Library )

Brid
Add File... o
EEPROM

Esplora

sketch

void loop() {

// put your main code here, to run Ethernet
Firmata
t GSM
HID
Keyboard
LiquidCrystal
Mouse
Robot Control
Robot IR Remote
Robot Motor
SD
SPI
Servo
SoftwareSerial
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Hanpumep: 6u6nmorera IRremote

OTkpolite cpeny pa3pabotku IDE, oTkpoiite meHto "Sketch" u Bbibupute «Include
Library , nanee Bbibepute «add a .zip library» n nobasbre Heobxoanumyo 6UBINOTEKY.
BubnmoTeka yCTaHOBUTLCA aBTOMATUYECKM.

P FLORA &8 HC-SR04 2019-05-14 13:44 360/E4 ZI

1% pC-201608131 =8 IRremote 2019-05-14 13:44 4 KB
/% PC-20190402) IT;EServo 2019-05-14 13:4 :
/% PC-20190509¢ &8 SimpleDHT 2019-05-14 1 8

/% TAYLOR2019
M USER-201508
% USER-201701
/M USER-201703
% USER-201708
M USER-201708|
/% USER-201803
/% USER-201804

Opyroit meTtoa;:

CronupyitTe nanky 6ubanoTteku B nanky Libraries B kKatanore ycraHoBKM Arduino. Nepesanyctute

Arduino, n nobasneHHas 6MbanoTEeKa BCTYNUT B CUAY.
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Ypok 3 MuraHue

0630p:

Ha aTom ypoKe Bbl y3HaeTe, Kak 3anporpammunpoBaTb naaTty KoHTpoanepa UNO R3 Ha
muraHue sctpoeHHoro ceetoamnoaa UNO R3 m KaK 3arpyrkaTb Nporpammbl, BbIMNOJHMB
OCHOBHbIE JENCTBUA.

Heobxoaumbii KOMNOHEHT:

1. UNORS3

MpuHUMnN:

Mnata UNO R3 umeeT pasbl pa3beMoB ¢ 06enx CTOPOH, KOTOpble UCMONb3YHTCA AN
NOAKNIOYEHUSA K HECKO/IbKMM 3/1EKTPOHHbIM YCTPOMCTBAM, M BCTaBHble "3KpaHbl",
pacwupsowme ee BO3MOMXKHOCTU. OHa TaKKe OCHaWeHa OAHMM CBETOAMOAOM,
KOTOPbIM Bbl MOXETe YnpaBAATb C MOMOLLbIO CBOMX 3CKU30B. DTOT CBETOAMOZ,
BcTpoeH B nnaty UNO R3, v ero yacto HasbiBaloT cBeTtogmogom "L", moCKONbKy
MMEHHO Tak OH 0603HauyeH Ha naare.

RX TX SV GND
SCL SDA SU GND
ND

10/28



www.okystar.com ccnﬂnﬂ

Bbl moxeTe 0O6HapyKuTb, uTo nHAnKaTop "L" Ha nnate UNO R3 yrKe muraeT, Koraa Bbl
nogKkntovaete ee K pasbemy USB. 3TO cBA3aHO € Tem, 4YTO NAaTbl, KaK MNpasuno,
NOCTaBAAOTCA C npepycTaHoBneHHon ¢yHKumen "Blink" sketch. B atom ypoke mbl
nepenporpammumpyem nnaty UNO R3 ¢ nomoliblo Hawero cobCTBEHHOro 3CKM3a
MMWUraHuUA, a 3aTeém WM3MEHMM YacToTy, C KOTOPOM OHa muraeT. Ha ypoke 1 Bbl
HacTpounn Arduino IDE u ybeannucb, 4YTO CMOIMIM  HANTU NpPaBUIbHbLIN
nocnenoBaTtesibHbIM MOPT Ana noakaodeHns K nnate UNO R3. Tenepb npuiio
Bpema MNpOTeCcTMPOBaTb 3TO MOAKAKYEHMe M 3anporpammmposatb naaty UNO R3.
Cpepa pa3spabotkm Arduino IDE BKkntoyaeT B ceba H6onbluyto KONNEKLMIO NPUMEPOB
9CKU30B, KOTOpPble Bbl MOMETe 3arpy3uTb M Mcnonb3oBatb. Cloga BXOAUT npumep
nporpamMmmsl, KaK 3actaBuTb ceetogmon, "L" murats.

3arpy3ute ckeiy 'Blink', KoTopbii Bbl HalaetTe B meHio IDE B pasapene File >
Examples > 01.Basics

(o0 sketch_may14a | Arduine 1.8.9 =

ngit Sketch Ipols ﬂelp

New Ctrl+N
Open... Ctrl+0O A
Open Recent ' Built-in Examples

Sketchbook ) ) AnalogReadSerial
) 02.Digital ) BareMinimum

Close Ctrl+W ‘ 03.Analog '
Save Ctrl+S 04.Communication ¥ DigitalReadSerial
Save As... Ctrl+Shift+S 05.Control ) Fade
06.Sensors ) ReadAnalogVoltage

Page Setup  Ctrl+Shift+P 07.Display - =
Print Ctrl+P 08.Strings
Preferences Ctrl+Comma 09.USB

. : 10.StarterKit_BasicKit
e L 11.ArduinolSP

Examples for any board
Adafruit Circuit Playground
Bridge

Esplora

Ethernet

Firmata

GSM

LiquidCrystal

Robot Control

Robot Motor
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ink | Arduino 1.89 [ESFE=

T_.. Bl

[na 3arpy3kun Koga Heobxoammo BbibpaTb mogenb naaTbl Arduino/Genuino Uno

Blink | Arduino 1.8.9 @E‘g

File Edit Sketch | Help —
Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload Boards Manager...
Manage Libraries... Ctrl+Shift+I Arduino AVR Boards
Blink Serial Monitor Ctrl+Shift+M Arduino Yin
I Serial Plotter Ctrl+Shift+L I @ Arduino/Genuino Uno l

g WiFi101 / WiFiNINA Firmware Updater Arcslin Dusmilsnove or Diecimila
Arduino Nano
st Ardy [}

Board: "Arduino/Genuino Uno” Arduino/Genuino Mega or Mega 2560

Port: "COM4 (Arduino/Genuino Uno)" ) Arduino Mega ADK
Get Board Info Arduino Leonardo
Arduino Leonardo ETH

Programmer: "AVRISP mkII" )

Burn Bootloader Arduino/Genuino Micro

Arduino Esplora
Arduino Mini
Arduino Ethernet

Arduino Fio
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B KoZe 3arpysKku Tak»ke HeobxoaMmo yKasaTb HOMep nopTa naaTbl. Haw KomnbloTep

oTobparkaeT Homep nopTa arduino cnegyowmm obpasom: "COM4 Arduino / Genuino

Uno", BO3MOMHO, 3TO APYyroli HOomep nocaeaoBaTe/bHOro nopta. lMpumeyvaHue:

MpasunbHbiMm COM-nopTtom gonkeH 66iITb COMX (arduino) XXX).

@ Blink | Arduino 1.8.9 [E=NEEE

File Edit Sketch lIools Help
Auto Format Ctrl+T
Archive Sketch

Blink Fix Encoding & Reload
Manage Libraries... Ctrl+Shift+1 i
Serial Monitor Ctrl+Shift+M '
Serial Plotter Ctrl+Shift+L

m

WiFi101 / WiFININA Firmware Updater

____Board: "Arduino/Genuino Uno" _ » Pl
4 Port: "COM4 (Arduino/Genuino Uno)" \ ) Serial poris
Get Board Info v COM4 (Arduino/Genuino Uno)

Programmer: "AVRISP mkII" »

Burn Bootloader

O6paTnTe BHMMaHKWe, YTo 60ONbLIAA YacTb 3TOrO CKeYa COCTOUT U3 KOMMEHTApPUEB.
3TO He WHCTPYKUMWM K Mporpamme, a MNpPOCTO O6bACHEHME TOro, Kak paboTaer
nporpamma. OHM NpuBeAeHbl Ana Bawero yaobctea. Bee, uto Haxoautcs mexay / v /
B BEPXHEM YacTu CKelTya, ABAAEeTCA 6A0YHbIM KOMMEHTapMeM; OH 06bACHAET, AnA
yero npeaHasHayeH Kog. OQHOCTPOYHbIE KOMMEHTapPUKN HaunHatoTca ¢ //, 1 Bce, YTo

HaXoauTCA 40 KOHUa aTOM CTPOKU, CHNTAETCA KOMMEHTAPUEM.
I'IepBaﬂ JIMHNA B KOA4E:

int led =13;

Kak cnegyeT u3 npuBe4E€HHOrO KOMMEHTapus B KoAe, 3TO Ha3BaHWE BbIBOAA, K
KOTOpoMy nogKAo4YéH ceetoamon. B 6onbwmHctBe Arduino, Bkawoyas UNO w
Leonardo, 310 13. [lanee y Hac ecTb PpyHKUMa " setup ". OnATb XKe, KaK CKa3aHoO B
KOMMEHTapMn, 3TO BbINOMHAGTCA MPU HaaTUM KHOMKKM cbpoca. ITo Takxke
BbIMNONHAETCA BCAKMM pa3, Korga naata cbpacbiBaeTca MO KaKoM-nMbo npuymnHe,
Hanpumep, NP1 NEPBOM BKAKYEHUM MUTAHMA UAM NOCAE 3arpy3KKn CKelTya.

void setup()

{

// initialize the digital pin as an output.
pinMode(led, OUTPUT);

}
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Kaxkgblt ackm3 Arduino gomkeH mmeTb PyHKUMIO "HacTpoiKa", u mecTto, rge Bbl,

BO3MOXHO, 3aX0TUTe A06aBUTb CBOM COBCTBEHHbIE MHCTPYKLMUKU, HAaXoaUTCA MeXKay
{ .. }. B naHHOM cnyyae Tam ecTb TO/IbKO OAHA KOMaHAa, KOTopasi, Kak yKa3aHo B
KOMMeHTapuu, coobuwaet naate Arduino, 4To mMbl cobMpaemcs UCNoNb30BaTb BbIBOZ,
CBETOAMOLA B KayecTBe BbIXOAHONO CUrHana. [nAa 3CKM3a TaKKe 06A3aTesibHO
Hanuume PyHKuMKM " loop ". B ominume ot ¢yHKUMKM " setup ", KOTopana 3anycKaeTcs
TOMbKO OAMH pas, nocne cbpoca, ¢pyHKuma " loop " nocne 3aBepLUeHUs BbIMOJHEHUA

CBOUX KOMaHAO HeEMed/1eHHO 3anyCKaeTcA CHOBa.

void loop() {

digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second

digitalWrite(led, LOW); // turn the LED off by making the voltage LOW

delay(1000); // wait for a second
}

B dpyHKUuMn " loop " KomaHAabl cHa4vana BKAOYAOT BbiBOA, cBeToamnoaa (HIGH), 3atem
"3apepkuBaot" Ha 1000 munnmcekyHa (1 cekyHay), 3aTem BbIKIOYAOT BbIBOJ,
cBeToaMona M AenatoT naysy ewé Ha cekyHay. Tenepb Bbl 3aCTaBUTE CBETOAMOA,
MuraTb bbicTpee. Kak Bbl, HaBepHOe, A0rafanucCb, KAOY K 3TOMY 3aK/1l04aeTca B

M3MeHeHUN napameTpa B () ans komaHgb! "delay".

HIGH) ; // turn the LED on (HIGH is the voltage level)
// wait for a second

IN, LOW); // turn the LED off by making the voltage LOW
// wait for a second

OTOT nepuog, 3a4epKKM usmepaeTca MUAIUCEKYHAAMMU, NOSTOMY, €CAn Bbl XOTUTE,
4yTOObI MHANKATOP MUraN B ABa pa3a bbicTpee, n3ameHnTe 3HayeHune ¢ 1000 Ha 500. B
3TOM C/lyyae KaK[an 3afeprkka byaet 4NMTbCA NONCEKYHADI, @ HE LLeNYo CeKyHAY.

3arpysuTe Nporpammy eLLé pas, U Bbl YBUAUTE, YTO UHAMKATOP HAYHET

muraTb 6bicTpee.
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NMpumeyaHue:

XoueTca p[06aBUTH cloga HEKOTOpYyl WHPopMauMio O TOM, Kak
OTKPbITb NOCNEA0BaTE/IbHbI MOHUTOP.

sketch_may17b | Arduino 1.8.9 3 C=tn=s

Eile Edit Sketch Tools Help

Serial Monitor E

sketch_may17h

void setup() { =

// put your setup code here, to run once: open
I

void loop() {

// put your main code here, to run repeatedly:

Arduino/Genuino Uno on COM4

O6bI4HO BbIBUpaeTca nocneaoBaTenbHbi NopT 9600HZ

[ cova T _ B N P

m

| Clear output

[¥] Autoscroll []Show timestamp Newline
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YpoK 4 NMNoakntoueHue u Kopa,

NogKknioyeHue:

[ANA KOPPeKTHO# O4HOBPEMeHHO paboTbl CEpEONPMBOAA W CEHCOPa LiBeTa
MEHAEM NWUHBI NOAKNKYEHWUA cornacHo cxemelll

$3 ceHcopa yseTa nepeHocHm Ha 6 nuH Arduino UNO

MuHbI cepeonpuBoga nepeHocum Ha 3 Konogry Arduino UNO

L®-Farallel Lep-5¢/1a1 [ ]
. nd OF 51 50

<Ho:

AD AL A2 A3 a4 A5 IIC

£
5
o
@
S
@

APC220

m  POMER ANALOG IN .
M 5V EGND VIN 0 1 2 3 4 5

URFOL + &

IpuMmep pabouero kopma:

#include
#include

#include

#include

#define cs 10

#define dc

©

#define rst 8

#define servoPin 3

#define S2_OUT 2
#define S3_OUT 6

#define OE_OUT 4

int R = 0;
int G = 0;
int B = 0;

MD_TCS230 CS(S2_OUT, S3_OUT, OE_OUT);

int state = 0;
bool calibrationDone = false;
int currentServoAngle = -1;
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Adafruit_ ST7735 tft = Adafruit ST7735(cs, dc, rst);

struct ColorInfo {

const char* name;
uintl6_t displayColor;
int servoAngle;

int minR, maxR;

int minG, maxG;

int minB, maxB;

ColorInfo colorDatabase[] = {
{"BLACK", ST7735_BLACK, 200, 0, 15, 0, 15, 0, 15},
{"RED", ST7735_RED, 220, 90, 140, 0, 30, 0, 30},
{"YELLOW", ST7735_YELLOW, 250, 220, 255, 200, 250, 110, 160},
{"WHITE", ST7735_WHITE, 290, 230, 255, 230, 255, 230, 255},
{"PURPLE", ST7735_PURPLE, 360, 140, 180, 110, 150, 145, 185},
{"PINK", ST7735_MAGENTA, 460, 200, 255, 120, 165, 135, 175},
{"BLUE", ST7735_CYAN, 650, 120, 180, 180, 250, 180, 250},
{"GREEN", ST7735_GREEN, 950, 150, 190, 160, 240, 90, 170}

}i

const int numColors = sizeof (colorDatabase) / sizeof (colorDatabase[0]);

void setup() {

Serial.begin(9600) ;

pinMode (servoPin, OUTPUT) ;

Timer2.setFrequency (200 * 2);
Timer2.outputEnable (CHANNEL B, TOGGLE_PIN);
currentServoAngle = 200;

delay(100);

Serial.println("Servo initialized");

tft.initR(INITR_BLACKTAB) ;
tft.setRotation(3);

drawBlackScreen () ;

showSplashScreen () ;

delay (3000) ;

CS.begin () ;

startCalibration();

void loop () {
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if (!calibrationDone) {
handleCalibration () ;
} else {

handleColorRecognition () ;

void showSplashScreen () {
drawBlackScreen () ;
tft.setCursor (30, 20);

tft

tTextColor (ST7735_RED) ;
tft.setTextSize (2);

tft.print ("Color");
tft.setCursor (30, 50);

tft.s

tTextColor (ST7735_GREEN) ;
tft.setTextSize (2);

tft.print ("Sensor") ;
tft.setCursor (30, 80);
tft.setTextColor (ST7735_CYAN) ;
tft.setTextSize (2);

tft.print ("Tutorial");

void startCalibration() {
drawBlackScreen () ;
tft.setCursor (25, 50);
tft.setTextColor (ST7735_WHITE);
tft.setTextSize (2);
tft.print ("SET BLACK");
Serial.println("Place sensor on BLACK surface and wait...");
delay(5000) ;

CS.read();

void handleCalibration() {

if (CS.available()) {

sensorData sd;

CS.getRaw (&sd) ;

if (state == 0) {

CS.setDarkCal (&sd) ;

Serial.println("Black Calibration Complete");
state++;

drawBlackScreen () ;

tft.setCursor (20, 50);
tft.setTextColor (ST7735 WHITE);
tft.setTextSize (2);

tft.print ("SET WHITE");
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Serial.println("Place sensor on WHITE surface and wait..

delay (5000) ;
CS.read();

else if (state == 1) {

CS.setWhiteCal (&sd) ;
Serial.println("White Calibration Complete");
calibrationDone = true;

showReadyScreen () ;

Serial.println("Calibration complete! Ready for color detection.");

void showReadyScreen() {

tft.

tft.

tft

tft

tft.

tft.

tft.

tft.

tft

drawBlackScreen () ;

setCursor (50, 20);

setTextColor (ST7735_WHITE) ;

.setTextSize (2);

.print ("COLOR") ;

drawRect (45, 50, 70, 60, ST7735_WHITE);
setCursor (35, 120);
setTextColor (ST7735_WHITE) ;

setTextSize (1);

.print ("Detecting...");

void handleColorRecognition() {

readSensor () ;

ColorInfo* detectedColor = findColorMatch() ;

if

(detectedColor != nullptr) {

if (detectedColor->servoAngle != currentServoAngle) {

Timer2.resume () ;
Serial.print ("Moving servo to: ");
Serial.println(detectedColor->servoAngle) ;

Timer2.setFrequency (detectedColor->servoAngle * 2);

Timer2.outputEnable (CHANNEL B, TOGGLE_PIN) ;

currentServoAngle = detectedColor->servoAngle;

delay (500) ;

Timer2.pause () ;
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tft.fillRect (47, 52, 66, 56, detectedColor->displayColor) ;

> HasBaHMSA IBeTa
tft.fillRect (35, 120, 100, 10, ST7735_BLACK);
tft.setCursor (65, 120);

tft.setTextColor (ST7735_WHITE) ;
tft.setTextSize (1)

tft.print (detectedColor->name) ;

Serial.print ("Detected: ");

Serial.println(detectedColor->name) ;

else {

tft.fillRect (47, 52, 66, 56, ST7735 BLACK);
tft.fillRect (35, 120, 100, 10, ST7735_BLACK);
tft.setCursor (65, 120);

tft.setTextColor (ST7735_WHITE) ;
tft.setTextSize(1l);

tft.print ("UNKNOWN") ;

Serial.println("Unknown color");

delay(500);

ColorInfo* findColorMatch () {
for (int i = 0; 1 < numColors; i++) {
if (R >= colorDatabase[i] .minR && R <= colorDatabase[i].maxR &&
G >= colorDatabase[i] .minG && G <= colorDatabase[i] .maxG &&
B >= colorDatabase[i] .minB && B <= colorDatabase[i] .maxB) ({

return &colorDatabase[i];

return nullptr;

void readSensor() {
static bool waiting = false;
static unsigned long lastReadTime = 0;

if (!waiting) {

M YacTOTy UTEeHMs IOaTduKa

if (millis() - lastReadTime > 100) {
CS.read();
waiting = true;

lastReadTime = millis();

} else {
if (CS.available()) {

colorData rgb;
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CS.getRGB (&rgb) ;

R = rgb.value[TCS230_RGB_R];
G = rgb.value[TCS230_RGB_G];
B = rgb.value[TCS230_RGB_B];
Serial.print ("RGB [");
Serial.print(R);
Serial.print(",");
Serial.print(G) ;
Serial.print(",");
Serial.print (B);
Serial.println("]");

waiting = false;

void drawBlackScreen() {
tft.fillScreen (ST7735_BLACK) ;

tft.dr

ct (0, 0, 159, 127, ST7735_WHITE);

tft.dr

ct(l, 1, 157, 125, ST7735 WHITE);
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