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Terza parte

- Una realizzazione completa: il naso elettronico

- Display grafico

- ADC 16 bit

- Sensore pressione temperatura umidita

- Salvataggio dati su microSD e orologio real-time
- Multiplexer

- Sensori di gas
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SENSORI:
TEMPERATURA (Celsius)
UMIDITA’ RELATIVA (%)
PRESSIONE (Pa)
Luminosita (Lux)

MQ-3: Alcool

MQ-4: CH, metano e gas naturali |t

MQ-5: LPG, gas naturali

MQ-6: LPG, iso-butano, propano
MQ-7: CO

MQ-8: Idrogeno H,

RH=41.58 %
THREE: T FEHF

ShiEme—

MQ-135: Ammoniaca NH3, NO,, alcool, benzene, fumi, CO,, ecc

AIR-Q (MP-503): Alcool e fumi

HCHO (WSP2110): Gas organici, toluene, benzene, metanolo
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Lo strumento puo funzionare o tramite alimentatore esterno (9V o 12V), da attaccare alla presa rossa
“9”, oppure usando un normale powerbank USB portatile. Nel caso di alimentazione da USB, entrambe
le prese “7” e “8” vanno collegate al powerbank.

1: ON/OFF: (nel caso di utilizzo dell'alimentatore 9V o 12V)

2: tasto RESET: Utilizzare se all’accensione lo schermo appare bianco o quando si vuole reiniziare |l
log di misura su un nuovo file (flename incrementale assegnato automaticamente)

3: data log ON/OFF: abilita o disabilita la scrittura dati su file. La scrittura dati pud essere abilitata e
disabilitata piu volte durante la misura, senza bisogno di resettare lo strumento. | dati verranno aggiunti
al file corrente quando riabilitata.

4: FAST/SLOW capture: cambia il periodo di campionamento dati. Quando la modalita e SLOW
vengono scritti a display i valori numerici di ogni singolo sensore, ogni ciclo, quando la modalita e FAST
solo il grafico é aggiornato

5: Seleziona il campionamento da tutti i sensori di gas piu Temperatura, umidita relativa, Pressione e
Luminosita, oppure solo Temperatura, umidita relativa, Pressione e Luminosita. Solo i dati salvati sono
mostrati nel grafico.

6: accende o spegne la ventola per la circolazione forzata dell’aria

7: alimentazione USB Arduino / collegamento Arduino a PC (solo per programmazione)
8: alimentazione USB sensori. Usare 7 e 8 insieme per alimentare da pacco batteria

9: presa rossa volante: alimentazione 9V o 12V
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| dati sono salvati sulla scheda SD. | dati salvati sono in formato di testo, importabili direttamente su Excel.
Al’'accensione il software effettua una verifica di corretto funzionamento dei componenti del sistema. In caso
venga mostrato “errore sensori’ probabilmente manca l'alimentazione alla scheda sensori “8” e si sta
alimentando via USB. Nel caso di utilizzo della presa “9” (non USB) entrambi i cavi USB possono essere
rimossi. All'accensione viene anche mostrata la dimensione corrente della SD e il nome del file di log. A ogni
accensione il numero associato al nome viene incrementato di uno, a partire dal numero dell’'ultimo file salvato
precedentemente. Vuotare la scheda per far ripartire la numerazione da zero.

= multisensarialﬂaqquisition device. Ur 1.0
$ by Paolo Guidorzi

FT diselay!
0K ads1115 {A-D Converter)!
OK TSL2561 (Lioht sensor)! >
OK RTC (Real Time clock)!
OK BME2EO (pr T, RH) sensor! ; [“\\

Unix time: 1486532860

N
Initializing SD card... J - /\\
Card tupe: SDHC Il S Bl

Uolume tupe is FAT32 | /RN 3
Uolume size (Mbytes): 3476 : R A _ |

card initialized. / =
J e ——

filename: LOGC_B65.CSU
Logging to: LOG_BES5.CSV L T

Starting acouisition

Nota: i dati misurati di Temperatura, umidita relativa, Pressione e Luminosita sono rappresentati dal valore
corretto. | dati provenienti dai sensori di gas richiedono invece una calibrazione successiva che dipende dal
tipo di sensore e anche dalla temperatura e umidita corrente, come evidenziato dai datasheet dei singoli

sensori.
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#include <5PI.h>

#include "Adafruit GFX.h"
#include "Adafruit HX8357.h"
#include <Wire.h>

#include <Adafruit ADS1015.h
#include <Adafruit_Sensor.lo
#include <Adafruit BEMEZS0.hx
#include "BETClib.h"

#include <3D.h>

#include <Adafruit TSLISE1_U.l>

RTC_D51307 rte:
Adafruit ADS1115 adslll5i0x48); // Construct an adslllS at the default address: 0x48

'/ Pin del TFT

#define TFT_C5 9

#define TFT_DC &

#define TFT_RST 7 // EST can he set to -1 if you tie it to Arduino's reset
Adafruit H¥8357 tft = Adafruit HX8357(TFT_C5, TFT_DC, TFT_R3T):

= Inclusione delle librerie richieste
Savsluse voluse; per i vari sensori usati.

3dFile root:

#define SEALEVELPEESSURE_HP4A (1013.25)

Adafruit EMEZ80 bme; // 12C Inizializzazione dei sensori
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4 71
35 // char array to print to the screen 77 int InitialDelays=200;:
3£ char sensorPrinteout[Z0]; [ s
- 13 int scendigiu=18;
38 float Voltage: i
35 intlé t adeD,adel; 75 char filename[] = "LOG_000.C5V";
an 76
41  #define black ox0000 FE. o, o, o */ 77 String sensorVall,oldsensorVall="";
42 #define navy 0x000F P o, o, 1zg »/ 78 String Orologio;
43  #define darkgreen 0x03E0 o, 1zs, o */ 79 String Ammo,Mese, Giorno,Ora,Minuto,Secondo,Unix;
44 #define darkcyan 0= 03EF P o, 128, 128 */ a int Switch0,Switchl,Switchl;
45  #define maroon 0x7800 J* 128, o, o g
4z #define purple 0=780F J* 128, o, 1zg *
47  #define olive 0x7BED J* 128, 128, o*
45 #define lightgrey 0=xCels J* 182, 192, 192 *
45 #define darkgrey 0x7EEF J* 128, 128, 1Zg *
50 #define blue 0x051F i a, 0, 255 *
51 #define green 0=07ED /* 0, 255, o *,
52 #define oyan 0x07FF FA 0, 255, Z55 */
i #define red 0xFa00 J* 255, o, o %y
54 #define magenta 0xFE81F J* 255, 0, 255 */
55 #define yellow 0xFFED J/* 255, 255, o *y
56 #define white 0xzFFFF J/* L85, 255, I55 */
57 #define orange 0xFDZO J* Z55, 1g5, o~/
2 #define greenyellow 0xAFES S* 173, 255, 47 */
59 #define pink 0xFalF
e0

£l const int chipielect = 10;

62 | File logFiles Definizione di variabili e costanti

g4 /) address multiplexer
£5 int A zero = I}
EE int A_one = 3:
£7 int A two = 4;
£8 int A three = 5;

70 Adafruit TSLZS5E1 Unified tsl = Adafruit TSLZ561 Tnified(TSLI561_ADDR_LOW, 12345):
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83 wvoid setup() {

a4

g5 tEt.begin(HXB357D) ;

BE tft.setRotationil);

a7 tft.fillScreen(black)

88 tft.zetlurscr (0, 0);

g9

g0 tft.setTextlColor (greenyellow) ;

Sl tft.getTextiize(l)

gz tft.println ("DANTE - Electronic multisensorial acquisition device. Vr 1.0"):
g3 tft.println("Designed and engineered by Paclo Guidorzi™):
54 tft. printin("paclo. quidorzifunibao. it™);

g5 tft.printlng) ;

(==

97 tft.zetTextColor (white) ;

gg tft.println("---- SYSTEM CHECE ----");
gg

100 tEt.printin ("0K TFT display!™):
1ol delav(InitialDelays):

oz

103 String oldsensorVall="":;

104

105 /¢ Initialize adslllsS ADC

10& adslll5. begin ()

107 adslll5.setGain (GATN ONE) ;
los

109 if ! adslll5.getGain()==GAIN ONE) { tft.println("Error ADC adsllL1S5"): }

110 els-‘:.{ tft.println("0K adslllS (A4/D Converter)!™); } Setup. InIZIa||ZzaZ|0ne Sensorl <
111 delay(InitialDelays): variabili

11z

113 /4 Sensore Luminosita'

114 /* Initialise the sensor */

115 ifj'tsl.begin()) { tEt.print("Could not find a walid TS5LZ5el1 sensor!™):}

116 elze | tEt.println("0E TSLISE1 (Light sensor)!'™); }
117 delay(InitialDelays):
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Tou can also mamially set the gain or enable auto-gain support */

{ tsl.setGaini(TILI5SEl GATIN 1X); S* Mo gain ... use in bright light to aveoid sensor saturation */
{ tsl.setGain(TSLISEL_GAIN 18X ; S* lex gain ... use in low light to bhoost sensitivity */

tsl.enabledAutoRange (trus) ;2

Auto-gain ... switches automatically between lx and lEx

S* Changing the integration time gives you better sensor resolution (40Zms = le-bit data) */

/ tsl.setIntegrationTime (TSLI2561_ INTEGERATIONTIME 13M3);
tsl.setintegrationTime (T3LZ5E1 INTEGRATIONTIME 101MS) ;
¢ tsl.secintegrationTime (T3LI561_ INTEGRATIONTIME 40ZM35) ;

'/ BTC jorologio)
if (! rte.beging)) { tEt.println("Couldn't find RTC!™); )

elze | tft.println("0E BRTC (Eeal Time clock)!™): 1
delay(InicialDelays) ;

/4 BFEGOLA OROLOGIO - tenere disattivato se non per regolare
frfrto.adjustiDateTime (_ DATE . _ TIME_ ));

'/ Sensore p, T, FH

if ('bme.begin()) {
tft.println("Could not find a walid BEMEZED sensor!™);

tfc.printlon(™™);
tft. zetTextSize(2);
tit.setTextColor (red,yellow) ;

tft.printlng” "y
tft.println{"™ --- WARNING: SENSOR EOARD FAILURE --- "):
tft.println(™ "y

delav (50009 ;

tft. setTextiize (1) ;

tft. setTextColor (white)

}
else { tftC.println("0K BMEZE0 (p, T, BH) sensor!"); }
delay(InitialDelays):

medium resolution and speed

fast but low resolution

lg-hit data but slowest conversions */

Setup: inizializzazione sensori e
variabili
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int Switch 0= analogBRead(i3);
tft.printlniiwitch_0);
tft.print("Unix time: ");
DateTime now = rtc.now();
tft.println(now.unixtime () ) ;

'/ 5D

tft.print({™ nlnitializing 5D card...™);
pinMode (53, OUTPUT) :
delay(InitialDelays):

if ('card.init(SPI_HALF SPEED, 10, 11, 12, 13)) {

tft.println("initialization failed. Things to check:

tft.println(™* is a card is inserted?™);

}
delay(InitialDelays):

J4 print the type of card
tEt.print({™ \nCard type: ");
switch(card.typel()) |
case 3D_CARD TYPE 35D1:
tEt.println("sD1l™) ;
break:
case 3D_CARD TYPE 35DZ:
tEt.println("sDIZ™) ;
break:
case 3D_CARD TYPE SDHC:
tEt.println("SDHC™) ;
break:
default:
tft.println("Unknown'™) ;
}
delay(InitialDelays)

Setup: inizializzazione sensori e
variabili
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0l S8 Mow we will try to open the 'wvolume'/'partition' - it should be FATLIE or FAT3Z
znz if ('wolume.init({card)) |
03 tft.println("Could not find FAT1E/FAT3IZ partition. 'nMake sure you'we formatted the card™);
04 tft.println("You cannot run the software without 3D Card™);
Z05 if (Switch_0-500) {while(l) { }:}
Z0e }
o7
z0ns /4 print the type and size of the first FAT-type wvolume
208 uintiZ_t volumesize;
Zlo tft.print (" nVolume type is FAT™);
Zl1 tft.princln(volume. fatType (), DEC) ;
Z1z tft.printin() ;
Z13
Zl4 volumesize = volume.blocksPerCluster(): J4 clusters are collections of blocks
Z15 volumesize *= wolume.clusterCount(): f4 we'll have a lot of clusters
216 volumesize *= 512 S/ 5D card blocks are always 512 bytes
z17 volumesize /= 10Z24;
218 tft.print ("Volume size (Mbytes): "):
18 volumesize /= 10Z4;
220 tft.println{volumesize) ;
221
222 root. openFoot (volume) ;
224 /4 list all files in the card with date and size
225 ff root.ls(L5 B | L3 DATE | L3 SIZE):

22;-' ff gee 1f the card is present and can be initialized: Setup' InIZIallzzaZIOne Sensorl e
I8 if ('5D.beginglo, 11, 12, 13)) { \/EiriEit)i"

229 tft.println("Card £ailed, or not present’™);
230 f/ don't do anything more:

23 JSfreturn;

232 }

233 tft.println("card initialized.™);
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......

f/ crea il nome f£ile LOG XYZ. TSV
for (uint8_t i = 0; 1 < 1000 i++) {
sprintf(filename, "LOG_%03d.C5V", 1):
tEt.print(™.");
if (' SD.existz(filename)) {
S/ only open a new £ile if it doesn't exist
logfile = SD.open(filename, FILE WRITE):
break; '/ leave the loop!
}

f/ appena non esiste un file con numero XYZ, lo

cfc.princlng™™) 2
tft.print("filename: ") ;
delay(InicialDelays)

tft.printlnifilename) ;

if ! logfile) {
tft.printlni"couldnt create £ile'):

}

tft.print ("Logging to: "):
tfc.printinifilename) ;
delavy (1000} ;

Anmo=Stringinow.year());

Mese=5Stringinow.monthi)); if (Mese.colntc()«<10) { Mese="0"+Mese;}
Giorno=String(now.day() ), 1f (Giorno.tolnt()<l0) { Giorno="0"+Giorno;}
Ora=5Stringinow.houri)): if (Ora.tolnc(j<1l0) { Ora="0"+0ra;}
Minuto=String(now.minute()); if (Minuto.tolnt({)<l0) { Minuto="0"+Minuto;}
Secondo=String(now.second()); if (Secondo.tolnt()<l0) { Secondo="0"+3econdo;}
Tnix=Stringinow.anixtine () )

Orologio=Anno+"/"+Mese+" /"+Giorno+"” "+0rat+”:"+Mimato+": "+5econdo+” "+Unix;
sensorVall = String()+ "
Orologio=0rologio+sensorVall;

logfile.printlniOrologio) ;

JeENera

T= "+bme.readTenperature (j+" 'C  FH= "+bne.readHumidityi)+"

Assegnazione del nome
con numerazione
progressiva del file di LOG

Setup: creazione del file di LOG
e salvataggio della prima riga.

I comando «flush()» forza la
scrittura, creando cosi il file

"+bue.readPressure|j+" Fa "

logfile.println ("YYVT/MM/DD HH:MM: 535 UNIXTIME## TT.00 FH.OO0 PEESSI.00 NOISE LW.00 0.3ENS0R0L 0. 5ENSOR0Z 0.35ENS0OR03 0. SENSOF

logfile.flushi);
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273 // Multiplexer 310 // Sensore 2
274 pintlocde (A_zero, OUTPUT); the digital pin "4 zero™ as output 311 tft.zetlfursor (2, scendigiutE+I2+8*2);
275 pintlode (A_one, OUTEPUT) : the digital pin "4 one' as output 317 tft.setTextColor (black,cyan);
278 pintlode (A_two, OUTEUT) : the digital pin "A two" as output 313 tft.princ{"M35 LPG I=cBu "):
a7 pinMode (A three, OUTPUT); the digital pin "4 three” as output 314 tft.setfursor (2, scendigiutE+IZ+8%3) ;
o7a 315 tft.print("val "y
279 delay(3*InitialDelays): 116
Zao 317 // Sensore 3
LT =1 H -
el tit.setTextilze(2); 318 tft.setfursori2, scendigiutlI+Iz+axd):
f— - ey
- tEt.println(™); 319 tft. zetTextColoriblack,red) ;
=T 3 -
. tit'sie_FTexE;DlaerlnH' e 320 tEt.princ("Aird CO Solv "):
- tfe.print| tartlnglacqulsltlun Vi 32 tft.setlfursor (2, scendigiutlZ+I2+8*5);
285 tft.getTextlolor (white) ; - ) _— .
o o 322 tft.print(”val 1
ZBE delayv(Z*¥InitialDelavys); S
287 tft.setTextSize(l): I I
e 324 /) Sensore 4
- chad A Ear (0 P e * .
IBY9 J/ preparazione schermata di aciquisizione ::_ tft.setfursor(, scendiglutlB+2ZHBAE) ;
290 tft.fillScreen(black): // pulisce schermo ’:; tft.seFTextCTlur(hlac%,magenta],
291 tft. setTextWrap (false) ; 327 tft.print{"HCHO Form Solw ™) :
nga 328 tft.setfursor (2, scendigiuv+l8+ZZ48%7)
293 tft.drawline(0,8,480,8,r=d); 329 | tft.print("Val Rk
284 tft.drawline (0,18,480,18,zed) ;
245

298 tft.drawline (0,19,480,19,lightgrey) ;

297 tfc.dravline (0,260,480,280, lightgrey) ;

288 tft.drawline (95,19,95,319, lightgrey) ;

289 tft.drawline (0,19,0,3159, lightgrey) ;

300 tft.drawline(0,319,479,319, lightgrey) ; Creazione de"a graﬁca de|
301 tft.drawline (478,19,478,319, lightgrey) ;

302 .

303 /Y Sensore 1 dlsplay
304 tft.setlursor (2, scendigiut2Z);

305 tft.setTextlolor (black,green) ;

306 tft.print("MJ135 NH3 Nox "):

307 tft.seclfursor (2, scendigiutIZ+8*l);

308 tft.print("Val "y
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331 /4 Sensore 5 387 4/ Temperatura
332 tft.setlursor (2, scendigiutZd+2248%8) ;2 368 tft.zecCur=zor (2, 10042Z248%18);
333 tft.setTextlolor (black,yellow) 369 tft.setTextColor(black,red) ;
334 tft.print("MJ4 GCN CH4 LNG™): 370 tft.print ("Tenperatura (C)™)
335 tft.zetfursor (2, scendigiudZd+IZ487%9) 371
3368 tEt.print("Val " 372 4/ Umidita’
337 373 tft.zetCur=or (2, 10Z24+I248%19);
338 // Sensore © 374 tft.setTextColor (black ,cyan) ;
339 tft.seclursor (2, scendigiut304+ZZ48*10); 37 tEt.print ("Umidita' rel(%)™):
340 tft.setTextlolor (black ,white) ; 3768
341 tEt.print("MQ8 HI alc. LPG™): 377 // Pressione
342 cft.zecfursor(2, scendigiu+30+2Z248%11) ; 78 tft.zecCur=zor (2, 1044ZZ48%Z0);
343 cft.print("Val " 78 tft.setTextColor (black ,green) ;
344 0 tft.print("Pressione (Pa) "):
345 // Sensore 7 1

346 tft.zeclur=sor (2, scendigiut3e+IZ+8*%12);
347 tft.setTextlolor (black, orange) ;
548 tft.print("MJg LPFG But Prp™):

{ Inminosita'
tft. zecCursor (2, 106+4+2Z248%I1);
tft.setTextColor(black ,,nagenta) ;

[EI S |

Ny

345 tft.setCursor (2, scendigiut3e+IZ+E8*13); 5 tfc.print("Illumin. (L) ™):
350 tft.print|("Val " E

351 7 // Famore

332 // Sensore 8 8  tft.s=etCursor(2, LOB+IZ+48%22):

353 cft.zecfursor(2, scendigiu+dZ+2248%14) ;
354 tft.setTextlolor (black, greenyellow) ;
355 cfc.print ("MQT7 CO "

356 tft.seclursor (2, scendigiutdZ4+I248*15);

357 tft.print|"Val "y Creazione della grafiCa del

Lo

tft.setTextColor(black,yellow) ;
tft.print("Fumore (raw pk)™):

}

L I I I I ¥ T ¥

[ S Y w

= O

L
Lo

358

359 // Sensore 9§ A

3E0 tft.seclursor(2, scendigiu+d8+IZ4+8*1E) (jIE;F)IEi)/
361 tft.setTextlolor (black,blue) ;

362 tft.print("MJ3 alcool "

363 tft.zeclur=sor (2, scendigiutd84I248%17);

E4 eee.print("Val ") FINE della parte di SETUP
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boolean datalogging,ratefastslow,ambientegas;
intlé_t =Pos = S&;
intlé_t wPos;

boolean scrivivalori=true;
intlé_t lumin;

intlé_t pressio;

intlé_t temper;

static float £ val = 123.87594;
static char outstr[l5]:

float sensl,sensZ,sens3,sensd,sensh, senso,sens’, sensd, sensd;
String sensl3, sensii, sensi3s, sensdl, senshs, senses, sens75,3ens85, 3ens595;

intlé t DatiScrittiSusDh = 0O;
vold loop (void) |

SENSOrS_event_t event;
tsl.getEventisevent) ;

DateTime now = rtc.now();
tft.zetlCursor (0, 0);

Anmo=String (now.yearil) s

Mege=String(now.month()); if (Mese.tolnt()<10) { Meze="0"+Mesze;} [)I(:r]IEirEiZZIC)r]Ge (jl Eij()ljr1EE \/21r|61t)|“
Giorno=Stringinow.day()); if (Giorno.tolnti)<l0) { Giorno="0"+Giorno;} e |n|Z|0 de”a parte LOOP

Ora=Stringinow.houri)); if (Ora.tolnt()<1l0) { Ora="0"+0ra;}
Minuto=String(now.minute()); if (Minuto.tolnti{)<10) { Mimato="0"+Minuto;}
Secondo=Stringinow.second() ) if (Secondo.tolntii<10) { Secondo="0"+3econdo:}
Tnix=5String(now.unixtime());

Orologio=" "+inno+"/"+Mese+” /"+Giorno+" - "+0rat+":"+Minuto+": "+3econdo;

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA




ARDUINO WORKSHOP

pag.19

432 sensorvall = String(i+ " T="4bme. readlenperature | j+"'C FH="4+bme.readHumidity|i+" % "+bme. readPressure )+ Pa -
433 Orologio=0rologio+sensorVall:

434

435 if (ewent.light) {

438 Orologio=0rologio+event. light+™ "+"1lwc "

437 lunin=event. light:

438 b

439

440 if (scrivivalori==trus) |
441 tft.getTextiize(l) ;

447 tft.setTextlColor (white,navy) :

443 tft.printi{Orologio) ;

444 }

445

448 if | bme.readTemperature (1120 || bune.readHumidity(i==0)

447 {

448 tft.secTextiize(2) ;

445 tft.getTextlolorired,yellow) ;

450 tft.setCursox (0, 100):

451 tft.println(™ i

452 tft.println(™ --- WARNING: SENSOF EOARD FAILURE --- ");

453 tft.println(™ i

454 tft.getTextiizeil)

455} . . .

ase Scrittura della prima riga nel
457 xPos = xPos + 1; - BN LT
458 if (xPos>=tft.width()-2) { (jlssr)|61)/ (tEErT]F)EErzitleri! ler]I(thEis
453 xPoa=36; pressione, orarlo,...)

460 tft.fillRect(96,20,382,239,black) ;
481 tft.fillRect(96,261,382,58,black) ;
462}
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f Sensore 1

'/ Select address 0000 =0

if (ambientegas==tru=s) {
digitalWriteid gero, LOW);digitalWrite(d one, LOW);digitalWrite(d two, LOW);digitalWrite (A three,LOW);
adcl = adslll5.readADC SingleEnded(0) ;
dtostrf{adc0*4. 0% /32768,10, 8, outstr):
gensli=outstr;
if (gerivivalori==trus) |
tft.setTextColor (black, green) ;
tft.zeclursor (2, scendigiu+iZ4B*1);
tft.printistringij+"V= "+outstr):
}
tft.fillCircle(xPos,2e0-adc/137, 1, green) ;
} el=se {Sensls="":}

/ Sensore 2

f Belect addreszs 0001 =1

if jambientegas==trus) {
digitalWeiteid zero, HIGH);digitalWrite(A one, LOW):digitalWeite(d two, LOW);digitalWrite (A three,LOW):
adcl = adsllls.readADC SingleEnded(0) ;
dtostrf{adc0*4.0%8/32768,10, 8, outstr):
Zens_i=outstr;
if (gerivivalori==trus) |
tft.getTextColor (black, ovan) ;

tft.setfursor (2, scendigiute+2248%3); ACqUISIZlone datl dal Varl
ey sensori di gas, scrittura sul
tft.fillCircle (xPos,260-ade0/137,1, cyan) ; dISplay del valore (se I’opzione e

} else {senslS="":} Eit)“itfitfi) e F)I()t g}rfﬂfi(:()
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e
3

'/ Select address 0010 =Z

if (ambientegas==tru=s) {
digitalWriteid zero, LOW);digitalWrite (A one, HIGH);digitalWrite (& two, LOW):digitalWrite (& three, LOW):
adcl = adslll5.readADC SingleEnded(0) ;
dtostrf{adc0*4. 0% /32768,10, 8, outstr):
gens3i=outstr;
if (gerivivalori==trus) |
tft.setTextColoriblack,red) ;
tft.zeclursor (2, scendigiu+l24+ZZ48%5);
tft.print{String( ) +"V= "4+outstr) ;
}
tft.fillCircle(xPos,2e0-adc/137,1,xed) ;
} elzse [s3ens3s=""":}

ensore 4

‘foSelect address 0011 =3

if jambientegas==trus) {
digitalWrite (& zero, HIGH);digitalWrite(A one, HIGH);digitalWrite (A_two, LOW):digitalWrite (i three, LOW);
adcl = adsllls.readdDC SingleEnded(0) ;
dtostrf{adc0*4d.05%8/32768,10, 8, outstr):
gensdi=outstr;
if (scrivivalori==trus) |
tft.getTextlolor (black  magenta) ;

tft.zeclur=zor (2, scendigiu+l84+IZ48%7); ACqUISIZlone datl dal Varl
1}:ft.1:-1;int(:’-jtl;in-;ri]+"‘.'= "foutstr) : sSensori d| gas’ scrittura SU|
tft.fillCircle (xPos,260-ade0/137,1,nagenta) ; dISplay del valore (Se I’opzione e

} clse {sens4S="";) abilitata) e plot grafico
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'/ o Select address 0l00 =4

if (ambientegas==tru=s) {
digitalWriteid zero, LOW);digitalWrite (A one, LOW);digitalWrite (A two, HIGH):digitalWrite (& three, LOW):
adcl = adslll5.readADC _SingleEnded(0) ;
dtostrf{adc0*4.0%e/32768,10, 8, outstr):
gensSi=outstr;
if (gerivivalori==trus) |
tft.getTextColor (black,vellow) ;
tft.zectlursor (2, scendigiu+Zd4ZZ248%9);
tft.printc{String( ) +"V= "+outstr) ;
}
tft.fillCircle (xPos,2e0-adc/137,1,vellow) ;
} slse [s3ensss=""":}

i ENS0LE ©

'/ Select addreszsz 0101 =5

if {(ambientegas==trus) |
digitalWrite (A zero, HIGH):;digitalWrite({A one, LOW);digitalWrite (A _two, HIGH) :digitalWrite{A three, LOW):
adcl = adslll5.readADC SingleEnded(0);
dtostrf{adc0*4d.05%8/32768,10, &, outstr):
Fensoi=outstr;
if (scrivivalori==trus) {
tft.setTextlColor iblack,white) ;

tft.zeclur=or (2, scendigiuv+30+2Z248%11); ACqUISIZlone datl dal Varl
1}:ft.1:-1;in1:i:’-.itl;in-;ri]+”‘.'= "toutstr) ; sSensori d| gas’ scrittura SU|
tft.fillCircle (xPos,260-ade0/137, 1, white) ; dlsplay del valore (se |,OpZi0ne e

} else {sensES="":} ab|l|tata) e plot grafICO
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{ Gelect address 0110 =&

if (ambientegas==tru=) {
digitalWrite (A zero, LOW);digitalWrite (& one, HIGH):;digitalWrite (& two, HIGH):;digitalWrite (4 three, LOW):
adcl = adslll5.readdDC_SingleEnded(0) ;
dtostrfiade0*d, 089 /32768,10, 8, outstr):
zens S=outstr;
if iscrivivalori==trus) |
tft.setTextlolor iblack,orange) ;
tft.zetfursor (2, scendigiut3e+IZ4+E8%13);
tft.printiSteing i )+"V= "+outstr):
}
tft.fillCircle(xPos,2e0-adc0/137, 1, 0range) ;
} =l=e [8ens75="":}

'/ Senzore 8
'/ Select address 0111 =7

if jambientegas==trus) {

digitalWrite (A zero, HIGH);digitalWrite (A one, HIGH):;digitalWrite (A _two, HIGH);digitalWrite (A three, LOW):

adcl = adslll5.readdDC SingleEnded(d) ;

dtostrfiade0*4d,.088/32768,10, 8, outstr):

sensfS=outstr;

if (gecrivivalori==trus) |
tft.getTextColor iblack, greenyvellow)

tft.zetlursor (2, scendigiudtd24IZ248%15); ACqUISIZlone datl dal Varl
1}:ft.1:-1;in1:(.’-.itl;in-;rl::|+"‘.'= "toutstr) ; sensori  di gaS’ scrittura sul
tft.fillCirele (xFos,260-ade0/137,1, greenyellow) ; dlsplay del valore (se |,OpZi0ne e

} els= (senses="";) abilitata) e plot grafico
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'/ Tmidita'

tfr.£illCircle(xPos, 318-bue.readfumidicy()/1.67 ,1,cyan); display del valore (se I'opzione e

'/ Sensore 9

/ Select address 1000 =8
if (ambientegas==tru=s) {
digitalWriteid zero, LOW);digitalWrite(d one, LOW);digitalWrite (A two, LOW):;digitalWrite(d three, HIGH):
adcl = adsllls.readADC SingleEnded(0) ;
dtostrf{adc0*4. 0% /32768,10, 8, outstr):
gens95=outstr;
if (gerivivalori==trus) |
tft.setTextlColoriblack,blue) ;
tft.zeclursor (2, scendigiu+d84+Z248%17)
tft.printistringij+"V= "+outstr):
}
tft.fillCircle(xPos,2e0-adc/137,1,blue) ;
} sl=se {SensS5="":}

4 End maultiplexing

4 Gelect addressz 0000 =0
digitalWrite (A zero, LOW):;digitalWriteiA one, LOW);digitalWrite(A two, LOW):;digitalWrite (A three, LOW):

S Temperatura

tenper=hme. readlenperature () ;

if (temper<-15) | temper=-15:}

if (temper>45) [ temper=45;:}
tft.fillCircle(xPos,318-tenper,l, red);

Acquisizione dati dai vari
sensori di gas, scrittura sul

abilitata) e plot grafico
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f/ Prezszione

pressio=bme.readPressure()-101325;
if (pressio<l) { pressio=l;}
if (pressio»58) | pressio=58:}

tft.fillCircle (xPos,318-30-pressio/l,l, green) ;

f/ Luminosita’

if (lumin>5800) {lumin=5800:}
tft.fillCircle(xPog,318-1umin/50,1  magenta) ;

/4 Faumore

adcl = adslll5.readADC SingleEnded(l);
tEt.£illCircle(xPog,320-adecl/580,1,vellow) ;

/ leqgge interruttori

switch0= analogFead(al):

if(Switch0>512) |

datalogging=true;
tft.setCur=scr (0, 10);
tft.setTextlColor (black,red);
tft.print (™ DATA LOG: QN "):

}

else

{

datalogging=fal=e;
tft.zetlur=ori0, 10):
tft.getTextColoriblack,vellow) ;
tft.printi™ DATA LOG: OFF "):

E50
£51
E52
£53
£54
£55
B5EB
E57
£58
£59
gel
661

dwitchl= analogRead(al); .
if(Switchl>512) | _1
ratefastslow=trus; GEE
socrivivalori=true; R

tft.=setlursor (100, 10); ??;

tft.setTextlolor (black, cyan) ; ;;:

tft.print(” SLOW/SHOW VL "); "u
} f%l
glse R
(
ratefastslow=~Lfalze; 74
serivivalori=£false; 75

tft.=setlursor (100, 10); R
tft.setTextlolor (black, orange) ;
tft.print (™ FAST/PLOT OFT"):

Grafico del

switchi= analogFead (AZ)
if(Switchi>51Z) |
anbientegas=trie;
tft.zetCurs=or (194, 10);
tft. getTextColor (black , magenta) ;
tft.print(™ CAPTUEE: GAS + Amb "):
}
else
{
ambientegas=~falze;
tft.zetCursor (194, 10);
tft.setTextColor (black,orange) ;
tft.printi™ CAPTURE: T,BH,p,L "):

valori dagli altri

sensori. Lettura degli interruttori

per
opzioni

’'abilitazione delle varie
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678 tft.=zetCur=or (322, 10);
679 tft.getTextlColor (white navy) :
6B tft.printiStringii+filenamne+” Saved:"4+DatiScrittisusD) 2
682 if j(datalogging==trus) {
683 Jrologio=Ammo+"/"+Mege+" /"+Giorno+" "+0ra+": "+Minuto+": "+3econdo+” "+0nix:
o sensorVall = Stringi()+ " "+4bme,readlemperature (14" "+bme, readdumidity()+" "+bme.readPressure(j+" "+adcl+” 7;
6B Orologio=0rologio+sensorVall:
atatal Orologio=0rologiot+event. light+" 7;
B8 logfile.printiOrologia) ;
589
5590 if jambientegas==trus) {
591 logfile.println(sensl3+" "+sensi5+" "+s5ens354+" "+sensdS+" "+sensS54+T "+sense54+" "+sensTi4 "+sens854+" "+sens8s )
692 } slzse {logfile.printlng™™);}
693
594 DatiScritcisusD++;
B85 logfile.flushi);
696 }
=N
598 }

Scrittura dati su SD (se abilitata)

FINE del programma
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