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Un projet de science citoyenne

HOME ABOUT RESOUF

L Old Weather

Nos observatoires

Help scientists recover Arctic and worldwide weather observations
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Capteurs de particules - exemples

basé sur la diffusion de la lumiere

Samyoung DSM501A Sharp GP2Y1010AUOF

Shinyei PPD42NS
(PPD) (DSMm) (GP2Y)
L 59 mm 59 mm 46 mm

EEENS . SHIYE!L

i
=
g
g
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ﬁ Particle flow Particle flow

e
e
ﬁ Particle flow

Aerosol Science and Technology, 49:1063-1077, 2015

HPM Series Particle Sensor
Particle

Signal to MCU

[o oo ooolCOﬂﬂQCtOf

Photoelectric converter |¢———

0 [J] Airinlet

Detection chamber

Lens Laser source

1Air outlet

drive
circuit

Un exemple de capteur de particules (marque Honeywell, séries HPM).




Station développée pour les ateliers

¢ arduino MEGA

¢ shield grove

¢ GPS
¢ température et humidité
¢ particules PM (10, 2.5, 1)

¢ écran OLED

¢ enregistreur SD

¢ batterie

+ boitier fabriqué avec découpeuse laser

autonomie (pas de smartphone), simple a assembler (pas de soudure)



Arduino MEGA : “le cerveau”

USB <—> ordinateur (communication “série”)

entrées/sorties

NI 3avu

N\

alimentation
“énergie”

e
- n o » .
a2 <
| . '

microcontroleur (“cerveau”)
exécute le programme

3
 »
3
-]

Vcc =5V ou 3.3V

@ sketch_sep14a | Arduino 1.6.11 (Windows Store 1.6.11.0) — m] X
File Edit Sketch Tools Help

ANS



Shield grove MEGA

prototypage classique le systeme grove \( )} Seeed

GND
VCC

SIG1
SIG2 \ R sl

robuste, détrompeur (évite les court-circuits)

capteurs environnementaux

le “shield” empilable sur la méga



Température et Humidité relative

#include "DHT.h" biblioihéq ve : GroveDHT
#define DHTPIN A0 // what pin we're connected to

// Uncomment whatever type you're using!

GND //#define DHTTYPE DHT11 // DHT 11
vCcC #define DHTTYPE DHT22 // DHT 22 (AM2302)
g% //#define DHTTYPE DHT21 // DHT 21 (AM2301)
DHT dht(DHTPIN, DHTTYPE);
void setup()
{
Serial.begin(9600); o _ege o o
Serial.printin("DHTxx test!"); In Ihq I ISCﬂ'IO n
° ° ° ° N\ .
Wiki et bibliotheque | dhtbeging
. o void loop()
Exemple : DHTester.ino (

// Reading temperature or humidity takes about 250 milliseconds!
// Sensor readings may also be up to 2 seconds 'old’ (its a very slow sensor)

Test avec IDE/Moniteur série

// check if returns are valid, if they are NaN (not a number) then something went wrong!
if (isnan(t) || isnan(h))
{

Serial.printin("Failed to read from DHT");

}

else

{
Serial.print(*Humidity: ") boucle répétée
Serial.print(h);
Serial.print(" %\t");
Serial.print("Temperature: ");
Serial.print(t);
Serial.printin(" *C");



GPS : position et heure

communication séerie = UART / Software Serial 10-11

bibliotheque : TinyGPSPlus, test de I'exemple

Rig WAV WS B

Branch: master v+ | TiNYyGPSPlus / examples / BasicExample / BasicExample.ino Find file = Copy path

Mikal Hart Fixed problem reported by dbrooke where small positive latitudes and ... des25ef on 26 Nov 2013

1 contributor

92 lines (80 sloc) 2.38 KB Raw Blame | History [J »° I

#include <TinyGPS++.h>
/*
This sample sketch should be the first you try out when you are testing a TinyGPS++

(TinyGPSPlus) installation. In normal use, you feed TinyGPS++ objects characters from
a serial NMEA GPS device, but this example uses static strings for simplicity.

*/

// A sample NMEA stream.

const char *gpsStream =
"$GPRMC, 045103.000,A,3014.1984,N,09749.2872,W,0.67,161.46,030913,, ,A*7C\r\n"
"$GPGGA, 045104 .000,3014.1985,N,09749.2873,W,1,09,1.2,211.6,M,-22.5,M, ,0000*62\r\n"
"$GPRMC, 045200.000,A,3014.3820,N,09748.9514,W, 36.88,65.02,030913, , ,A*77\r\n"
"$GPGGA, 045201.000,3014.3864,N,09748.9411,W,1,10,1.2,200.8,M,-22.5,M, ,0000*6C\r\n"
"$GPRMC, 045251.000,A,3014.4275,N,09749.0626,W,0.51,217.94,030913, , ,A*7D\r\n"
"$GPGGA, 045252.000,3014.4273,N,09749.0628,W,1,09,1.3,206.9,M,-22.5,M, ,0000*6F\r\n";

V-0
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// The TinyGPS++ object
TinyGPSPlus gps;
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void setup()

{
Serial.begin(115200);

- g®
.

- B
———— —

B

Serial.println(F("BasicExample.ino"));

Serial.println(F("Basic demonstration of TinyGPS++ (no device needed)"));
Serial.print(F("Testing TinyGPS++ library v. ")); Serial.println(TinyGPSPlus::libraryVersion());
Serial.println(F("by Mikal Hart"));

R2RRRR2B B
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)

Grove - Mega Shield @ https://github.com/mikalhart/TinyGPSPlus/blob/master/examples/BasicExample/BasicExample.ino




Capteurs de particules PM

communication série = UART / Seriall

Serial1.begin(9600);

void sckPMS()

{
!/ if(Serial1.find(0x42)){

Serial1.readBytes(buf,LENG);

if(buf[0] == Ox4d){

plantower PMS3003 if(checkValue(buf, LENG)){

PMO01Value=transmitPMO01(buf); //count PM1.0 value of the air detector module
lastPM1 = PMO1Value;
PM2_5Value=transmitPM2_5(buf);//count PM2.5 value of the air detector module
lastPM25 = PM2_5Value;
PM10Value=transmitPM10(buf); //count PM10 value of the air detector module
lastPM10 = PM10Value;

4 e 2R }
~ : } AT 1 ox42  ([H52)
&, -P - } BT 2 oxad (5
o 4 : — Serial.print("PM1_0: "); WCEEB AL . W K =2x9+ 2( B AE+HEBE i)
w -2 ‘ Serial.print(PM01Value); B P
0 3 s ; Serial.printin(" ug/m3"); i e i | it
o PO 0 . B Serial.print("PM2_5: "); g/1@NAN | BAT 1 2% PM1.O IRFE (CF=1, PRuETUsacY))
-i ‘ Serial.print(PM2_5Value); MR LIEALE | e firy g/m3
: s 2 - Serial.printin(" ug/m3"); i .
; -i ‘ Serial.print("PM10: "); WIE 2B AL | Wi 2 %7 PMI2.5 IRFE (CF=1, bi )
: Serial.print(PM10Value); s iy & /%
" . . ’ TN ... AV 2
3 82 > 3 i) - Serial.printin(" ug/m3"); = M PHLH B
; -I > - Serial.printin(); v B AN [V P F(HE 3 R PM10IRIE (CF=1, PR FIRIYD)
;. oo ', B3 EAL | . Hefiry g/m3
-,l% ‘ } #EamNAL ... HE 4 Rk PMLOVKIE (RSHET)
= 2 o 8R4 EAD | Hfirp g/m3
® Grove - Mega Shield @ MaEsamAL | ... HE 5 2R PM25IRIE (RSEHIET)
¥amsEN ... HAIM g/m3




Ecran OLED I12C

communication I12C (SDA, SCL, VCC, GND)

bibliotheque : SeeedOLED

#include <Wire.h>
#include <SeeedOLED.h>

void setup()

{
Wire.begin();
SeeedOled.init(); //initialze SEEED OLED display

SeeedOled.clearDisplay(); //clear the screen and set start position to top left corner
SeeedOled.setNormalDisplay();  //Set display to normal mode (i.e non-inverse mode)
SeeedOled.setPageMode(); //Set addressing mode to Page Mode

SeeedOled.setTextXY(0, 0); //Set the cursor to Xth Page, Yth Column
SeeedOled.putString("Hello World!"); //Print the String

}

void loop()
{

}
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lecteur/enregistreur SD

protocole SPI (6 fils), pas “grove”

¢ CS:pin 53
¢ SCK : pin 52
¢ MOSI : pin 51

¢ MISO : pin 50
¢ VCC
SS for SD card

¢ GND

SS for Ethernet controller

N\ COMMUNICATION =

PWR om
A aux couleurs
<L
()

| CSP
| MISO
Ardui no MEGA g S
wway. ardui no. cc MOSI
Jree ANALOG IN Hardware SS
O =~ N M 9T O O~ SCK

5V GND



programme intégré de la station

¢ intégration des différentes briques
¢ partie délicate
¢ possibilité de conflits

¢ probleme de taille mémoire
<

firmware-turfu-station.ino

upload et test !

firmware-CN2-station | Arduino 1.6.13

firmware-CN2 -station

// Aircitizen - (N2 station

//

// Authors: Bao Lam Le & Vincent Dupuis
// License CC BY-NC

//

// libraries

// GPS

| #include <TinyGPS++.h>
#include <SoftwareSerial.h>

! // DHT Temp & Hum sensor
#include "DHT.h"

// OLED I2C display
| #include <Wire.h>
#include "U8glib.h"

// SD card
#include <SPI.h>
#include <SdFat.h>

508 Arduino/Genuino Mega or Mega 2560, ATmega2560 (Mega 2560) on /dev/cu.usbmodem?




le boitier

i make a box
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La station AirCitizen




La station AirCitizen
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