Air pollution Monitoring Project
Summary
Monitoring pm2.5 and pm10 air particles with ESP32 and SDS011.
SYSTEM 1


Internet
Waking up SDS, Getting data, Getting SDS to sleep.
SDS011 

Local Wifi Router



Sending data to server over wifi connection

ESP32 


Remote router
Maps both ports for the webservices and for the cacti server

Local Wifi Router

OLED Display – Displaying status and SDS results.




Remote Web Server.
Has the cacti application to view the graphs and the .net webservice to get the data

Web Server





Work Flow
As shown above, the esp32 has a sds011(air pollution module) and a oled screen, the esp will connect to the internet of the local network using it’s onboard controller, will use the sds011 to get the correct pm data, will show it on the oled screen, sent it to the cacti server and then the cacti server will create graphs from it


Let’s get to it!
Install Arduino IDE, the esp32 board and the Fixed Libraries. 
To install the ESP32 board in your Arduino IDE, follow these next instructions:
1) Open the preferences window from the Arduino IDE. Go to File> Preferences
[image: https://i2.wp.com/randomnerdtutorials.com/wp-content/uploads/2016/12/arduino-ide-open-preferences.png?resize=196%2C340&ssl=1]
2) Enter https://dl.espressif.com/dl/package_esp32_index.json into the “Additional Board Manager URLs” field as shown in the figure below. Then, click the “OK” button:
[image: https://i1.wp.com/randomnerdtutorials.com/wp-content/uploads/2018/06/preferences.png?resize=722%2C607&ssl=1]
3) Open boards manager. Go to Tools > Board > Boards Manager…
[image: https://i1.wp.com/randomnerdtutorials.com/wp-content/uploads/2018/06/boardsManager.png?resize=628%2C568&ssl=1]
4) Search for ESP32 and press install button for the “ESP32 by Espressif Systems“:
[image: https://i1.wp.com/randomnerdtutorials.com/wp-content/uploads/2018/06/installing.png?resize=786%2C443&ssl=1]
5) That’s it. It should be installed after a few seconds.
Select the esp32 board in the board selection in the Arduino interface.
I’ve downloaded all of the libraries and insert them here, please notice, the sds011 library that I’ve used had an issue getting the sds to sleep, in the githab there’s a whole session about it, I had to modify the sleep function so this code includes the already modified sleep code.



Copy the libraries to the libraries installation folder – ex. 
C:\Program Files (x86)\Arduino\libraries
Components and Connections.
I tried using schematics software, but most of them didn’t have the sds011 and the usb that goes with it so I will write down the connections and will add some pictures. Promise, it will be clear!
Here’s the components list, links to buy and pictures:
OLED
https://www.aliexpress.com/item/32835854912.html?spm=a2g0s.9042311.0.0.1cf14c4d7dUugj
[image: ]
2 cables Power
https://www.aliexpress.com/item/32893801288.html?spm=a2g0s.9042311.0.0.27424c4db4AmVL


SDS011 with cable and usb
https://www.aliexpress.com/item/32606349048.html?spm=a2g0s.9042311.0.0.27424c4dOHYWhd

[image: ]
[image: ]
ESP32 (please notice, there might be different versions of esp32 boards, so when pushing code you might need to select the “ESP32 Pico Kit” instead of the Dev kit here:
[image: ]
https://www.aliexpress.com/item/32849567377.html?spm=a2g0s.9042311.0.0.27424c4dvyXTvC
[image: ]

Ok, now that we have all of the necessary parts, we will connected everything as following:
1. Connect the cable that came with the sds011 to the sds011.
2. Connect the 5v to the v5 on the USB dongle that came with the esp32 and well as the ground.
[image: ]
3. Connect the RX of the sds011 to the TX2 on the ESP32 and the TX of the sds011 to the RX2 of the ESP32:
[image: ]
4. Connect the OLED 3v(VCC) to the 3v of the ESP32, the GND of the OLED to a GND in the ESP32, the SCL of the OLED goes to D21 of the ESP32 and the SDA of the OLED goes to D22 of the ESP32:
[image: ]
5. Connect the Cables to the Power so the whole device should look something like this:
[image: ]


ESP32 Code
Now for the ESP32 Code, Here’s a final version of the code, after a lot of troubleshooting and modifications. I have put it in github and will updated in case we need to change anything.
Here’s the link to github: https://github.com/niriho/ESP32_SDS011/tree/master

Here’s the actual code for the date this was written:



The code do the following:
1. Connect to wireless.
2. Gets the time.
3. Wake up SDS011
4. Get Values from SDS011
5. Send the Values to the remote server.
6. Get the SDS011 to sleep.
7. Wait ~5 minutes and does the loop again…
(Everything is being displayed on the screen of course.)

As you can see from the Code there are a lot of waits between the operations, restart every few runs and in case wifi doesn’t work etc. please go thru the code and notes and let me know if you have any questions/suggestions.


Remote server
OK, now we have our values on the remote server – Let’s look at the remote server components and configurations!

Components
1. .Net site:  Receiving the file using GET requests.
2. Powershell script: Zeroing the files in case of a none working Sensor.
3. Cacti: Making Graphs.

Let’s dive in to each Component.
1. .Net site 
A very simple code that uses .Net 4(I believe), so you will just need to create new site in IIS copy these files from github:
https://github.com/niriho/ESP32_SDS011/blob/master/DataCollectorFiles.rar
or get them here:


Now go to \App_Code\WebService.cs and edit the location of the destination files ex.
{
using (StreamWriter writer = new StreamWriter("C:\\inetpub\\wwwroot\\DataCollector\\Files\\" + Filename))
}
The above will write the files to “C:\\inetpub\\wwwroot\\DataCollector\\Files\\”,
PLEASE MAKE SURE IIS USER HAS WRITE PERMISSIONS TO THE DESTINATION FOLDER!
After that a simple get call to your site as following will create a file and the content you want in that file, ex:
http://1.1.1.1:81/WebService.asmx/CreateFile?Filename=FileName.txt&Content=FileContent

This will create a file name “FileName.txt” and the content will be “FileContent”

Please notice I’ve set the port to 81… you can use anything you’d like as long as you set your IIS correctly...

2. Powershell script: Zeroing the files in case of a none working Sensor.
In the RAR folder under \Files\Zeroing_Files.ps1 you also have a simple powershell script that when it runs it will go over all of the Sensor*.* files and if they were not modified in the last 15 min will insert a “0” into them as we don’t want strait lines that will confuse us. So in case a sensor is down we will see 0 in the graphs.
Please modify the location of your files and the Name of the files in the script ex:
$folder="C:\inetpub\wwwroot\DataCollector\Files\Sensor*"
So if you have a folder ‘d:\MyFolder’ and your files are named ‘AirFiles’, it will look like this:
$folder=" d:\MyFolder\AirFiles*"
3. CACTI
a. We shall start by installing cacti, as you notice from the above .net, I am using a windows box so we will download the cacti installation for windows, please go here and download the last version:
https://www.cacti.net/downloads/packages/Windows/ 
Once you have Cacti Installed, follow the instructions and login to your new CACTI.

For getting the actual graphs in place I will be doing explanation and screenshots, as it’s not so intuitive (for some (myself included)).
1. Create a New Data Input Method
a. Go to “Data Collection -> Data Input Methods” and click the plus sign and create two of them:” Echo PM2.5 Value” and “Echo PM10 Value” they should look like this:
[image: ][image: ]
2. Now let’s create a new data source, go to Templates->Data Source and click on the plus sign to create a new one, we will create again two of them: “PM10” and “PM2.5”, they should look like this:
[image: ]

[image: ]



3. Let’s create the Graph template, I’ve called it "Air Pollution”, you will be able to call the graphs anything you’d like later on of course. So let’s go to “Templates->Graphs” and click on the plus sign, as usual…we will need to add the Graphs inputs that we created and the graph templates of course. The configuration of the template should look like this:
[image: ]










[image: ][image: ]
4. OK, Now we can finally create the a graph for our device, go to “Create->New Graphs” on the device I usually have my “Local Windows Machine” (as I didn’t add anything else…), I will just use if for all of my graphs…Under the graph templates we will select the “Air Pollution” template and click on “Create” [image: ] at the bottom, this is how it should look:
[image: ]


Now we will get to the graph creation…:
Title: name of the graph.
Under “Data Source [Template: PM10]”
Name: *doesn’t really matter but I use something that will ring a bell…
Internal Data Source Name: *Leave as it is.
Custom Data [Template: PM10]: The actual file locatio that has the number for the graph.
Same as the above for “Data Source [Template: PM25]”
Here’s how it should look like:
[bookmark: _GoBack][image: ]
Now, click on Create! Ok we are all set, to view the graph we will just click on the Graph tab:
[image: ]
And on the right side we can select the tree view or the List View. Let’s go to the list view:
[image: ]
And select our new Graph, now we can view our graph and history:
[image: ]

Please notice, 
· It takes cacti a few polls for the graphs to actually start working so please be patient – give it at least 15 minutes!
· There are A LOT of options in Cacti, you are welcome to read thru the documentations and set your own configuration. Such as specific trees view for specific users, and tones more options, Cacti is GREAT!.

If you have any questions, please don’t hesitate to contact me, either here to my email. 
libraries.rar
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esp32_sds011.ino


esp32_sds011.ino
// SDS011 dust sensor sending data to webservice.

// -----------------------------

// By N. Huri.

// sds example - By R. Zschiegner (rz@madavi.de).

// 



#include <SDS011.h>       // for the dispaly

#include <WiFi.h>        // Include the Wi-Fi library

#include <HTTPClient.h> // for the http client

#include <NTPClient.h>  //for the ntp server access - time..

#include <WiFiUdp.h>    //for the ntp server access - time..





//For the OLED Display

#include <Wire.h>  // Only needed for Arduino 1.6.5 and earlier

#include "SSD1306Wire.h" // legacy include: `#include "SSD1306.h"`



SSD1306Wire  display(0x3c, 21, 22);



//change the following to your needs.

String SensorNumber = "Sensor_number";        //sensor number...

const char* ssid     = "XXXXXXXXXXX";         // The SSID (name) of the Wi-Fi network you want to connect to

const char* password = "XXXXXXXXXXX";     // The password of the Wi-Fi network

//==========Below in the http calls there is the server ip and port, please change it as you will.... Now it is 1.1.1.1 and port 81===========

 

float p10, p25; //for the pm values.

int err; // for errors



SDS011 my_sds; // the object to activate the sds.



//We are using the EPS32 for this one with serial port 2.

#ifdef ESP32

HardwareSerial port(2);

#endif



//Var for the restarts

int RestartAfterAfewUpdates = 0; //for the restarts after a few updates.

int RestartIfWifiNotConnected = 0; // for the restart in case wifi cannot connect.

int RestartIfNoTimeUpdate = 0; // for the restart in case wifi cannot connect.

int ledLight = 0; // led light - for more often lead indication.





HTTPClient http10; //for the httpclients to send the data.

HTTPClient http25;   



int httpCode10; //for actually doing the get requests to send the data.

int httpCode25;



int led = 2; //Operational indication LED



// Define NTP Client to get time

WiFiUDP ntpUDP;

NTPClient timeClient(ntpUDP);



// Variables to save date and time

String formattedDate;

String dayStamp;

String timeStamp;



void setup() {

  // Initialising the UI will init the display too.

  display.init();

  display.flipScreenVertically();

  display.setFont(ArialMT_Plain_10);

  

  display.clear();

  drawTextOnScreen(SensorNumber, "Init SDS Air");

  display.display(); 

  my_sds.begin(&port); //getting the sds fired up.

  pinMode(led, OUTPUT);

  Serial.begin(115200);

  delay(10);

  Serial.println('\n');

  

  WiFi.begin(ssid, password);             // Connect to the network

  display.clear();

  drawTextOnScreen(SensorNumber, "ConTo Wireless");

  display.display(); 

  Serial.print("Connecting to ");

  Serial.print(ssid);

  Serial.println('\n');

  Serial.print(WiFi.status());

  

  while (WiFi.status() != WL_CONNECTED) { //Coonecting to WIFI and Making sure the Wifi Is connected - if not restart after 5 minutes.

    delay(5000);

    Serial.print('.');

    Serial.print(WiFi.status());

    RestartIfWifiNotConnected++;

    if(RestartIfWifiNotConnected == 60){ESP.restart();}

  }

  Serial.println('\n');

  Serial.print(WiFi.status());  

  Serial.println('\n');

  Serial.println("Connection established!");  

  Serial.print("IP address:\t");

  display.clear();

  drawTextOnScreen(SensorNumber, "Wifi Connected");

  display.display(); 

  delay(2000);

  display.clear();

  drawTextOnScreen(SensorNumber, String(WiFi.localIP()));

  display.display(); 

  delay(1000);

  Serial.println(WiFi.localIP());         // Send the IP address of the ESP32 to the computer



// Initialize a NTPClient to get time

  timeClient.begin();

  // Set offset time in seconds to adjust for your timezone, for example:

  // GMT +1 = 3600

  // GMT +8 = 28800

  // GMT -1 = -3600

  // GMT 0 = 0

  timeClient.setTimeOffset(10800);

}



//Function to display the PM Values.

void drawText(int PM25, int PM10, String timeAndDate) {

    // Text alignment demo

  display.setFont(ArialMT_Plain_16);

  

  display.setTextAlignment(TEXT_ALIGN_LEFT);

  display.drawString(0, 0, SensorNumber);

  

  // The coordinates define the left starting point of the text

  display.setTextAlignment(TEXT_ALIGN_LEFT);

  display.drawString(0, 17, timeAndDate);



  display.setTextAlignment(TEXT_ALIGN_LEFT);

  display.drawString(0, 31, "PM2.5:  "+String(PM25));



  display.setTextAlignment(TEXT_ALIGN_LEFT);

  display.drawString(0, 45, "PM10:  "+String(PM10));



}



//Function to display the PM Values.

void drawTextOnScreen(String Sensor, String text) {

  display.setFont(ArialMT_Plain_16);

  

  display.setTextAlignment(TEXT_ALIGN_LEFT);

  display.drawString(0, 0, Sensor);



    display.setTextAlignment(TEXT_ALIGN_LEFT);

  display.drawString(0, 17, text);

}



void loop() {

  display.clear();

  drawTextOnScreen(SensorNumber, "Starting Loop");

  display.display(); 

  delay(1000);

Serial.println("Starting Loop.");

Serial.println('\n');

  display.clear();

  drawTextOnScreen(SensorNumber, "Getting time.");

  display.display(); 

  delay(1000);

//Getting the time.

  while(!timeClient.update()) {

    timeClient.forceUpdate();

    delay(500);

    RestartIfNoTimeUpdate++;

    if(RestartIfNoTimeUpdate == 240){ESP.restart();}

  }

  // The formattedDate comes with the following format:

  // 2018-05-28T16:00:13Z

  // We need to extract date and time

  formattedDate = timeClient.getFormattedDate();

  // Extract date

  int splitT = formattedDate.indexOf("T");

  dayStamp = formattedDate.substring(0, splitT);

  // Extract time

  timeStamp = formattedDate.substring(splitT+1, formattedDate.length()-4);

  Serial.print("Date and Time: " + dayStamp + " " + timeStamp);

  Serial.println('\n');

  //to send to the update time function.

  String timeAndDate = dayStamp + " " + timeStamp;

  display.clear();

  drawTextOnScreen(SensorNumber, "Waking SDS");

  display.display(); 

  delay(1000);

Serial.println('a');

Serial.println('\n');

  delay(2500);

  my_sds.wakeup(); //waking up the beast.

  delay(2500);

Serial.println('b');

Serial.println('\n');

  display.clear();

  drawTextOnScreen(SensorNumber, "Reading SDS");

  display.display(); 

  delay(1000);

  err = my_sds.read(&p25, &p10); // getting the pm25 and pm10 values. 

Serial.println('c');

Serial.println('\n');

  if (!err) { // making sure there's no errors.

  display.clear();

  drawTextOnScreen(SensorNumber, "Sending to SrvA");

  display.display(); 

  delay(2000);

Serial.println('d');

Serial.println('\n');     

    //http10.begin("http://1.1.1.1:81/WebService.asmx/CreateFile?Filename=Testpm10.txt&Content=" + String(p10)); //preparing to send the data to the webservice.

    //http25.begin("http://1.1.1.1:81/WebService.asmx/CreateFile?Filename=Testpm25.txt&Content=" + String(p25)); //preparing to send the data to the webservice.

    http10.begin("http://1.1.1.1:81/WebService.asmx/CreateFile?Filename=" + SensorNumber + "_pm10.txt&Content=" + String(p10)); //preparing to send the data to the webservice.

    http25.begin("http://1.1.1.1:81/WebService.asmx/CreateFile?Filename=" + SensorNumber + "_pm25.txt&Content=" + String(p25)); //preparing to send the data to the webservice.

  display.clear();

  drawTextOnScreen(SensorNumber, "Sending to SrvB");

  display.display(); 

  delay(2000);

Serial.println('e');

Serial.println('\n'); 

    httpCode10 = http10.GET(); //actually sending the data

    delay(2000);

    httpCode25 = http25.GET();

    delay(2000);

  if ((httpCode10 > 0) && (httpCode25 > 0)) { //Check for the returning code

      display.clear();

      drawTextOnScreen(SensorNumber, "Sending to SrvC");

      display.display(); 

      delay(2000);

      }

  else {

      display.clear();

      drawTextOnScreen(SensorNumber, "Error on HTTP request");

      display.display(); 

    }

Serial.println('f');

Serial.println('\n');     

    http10.end(); //Free the resources

    http25.end(); //Free the resources

  display.clear();

  drawTextOnScreen(SensorNumber, "Sending to SrvD");

  display.display(); 

  delay(2000);

Serial.println('g');

Serial.println('\n');   

    Serial.println("P2.5: " + String(p25));

    Serial.println("P10:  " + String(p10));

    //Displaying the Info

    // clear the display

    display.clear();

    drawText(p25,p10,timeAndDate);

    display.display();

  }

  else //saying there's an error...

  {

  display.clear();

  drawTextOnScreen(SensorNumber, "Didnt Get DATA");

  display.display(); 

  delay(1000);

    Serial.println("didnt get any value from SDS011");

    // clear the display

    display.clear();

    drawText(0,0,"No Value");

    display.display();  

  }



  //Restart esp after 5 updates - for somereason the esp get stuck after 5 times....

  RestartAfterAfewUpdates++;

  if(RestartAfterAfewUpdates == 5){ESP.restart();}

Serial.println('h');

Serial.println('\n');   

  my_sds.sleep(); //getting the beast to sleep.

Serial.println('i');

Serial.println('\n');  

  ledLight = 0; //doind some led work - so see the device is working...

  while (ledLight != 49){

  digitalWrite(led, HIGH);   // turn the LED on (HIGH is the voltage level)

  delay(3000);               // wait 

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

  delay(3000);               // wait 

  ledLight++;

  }

Serial.println('j');

Serial.println('\n');  

  if(WiFi.status() != WL_CONNECTED)// restart the wiki in case it gets disconnected.

  {

  ESP.restart();

  }

}


image16.emf
DataCollectorFiles.r ar


DataCollectorFiles.rar

image17.png
Data Input Methods [edit: Echo PM10 Value]

Name @ Echo PM10 Value
Input Type @ Script/Command ~.
Input String @ type <File>

Z
Input Fields
Name Friendly Name Field Order
File File that we want to echo the number from. 1 x

Output Fields

Name Friendly Name

PM10 Current PM10 in an area




image18.png
Data Input Methods [edit: Echo PM2.5 Value]

Name @ Echo P25 Value
Input Type @ Script/Command ~.
Input String @ type <File>

Z
Input Fields +
Name Friendly Name Field Order
File File that we want to echo the number from. 1 x
Output Fields +
Name Friendly Name Update RRA
PM2.5 Current PM2.5 in an area Selected x




image19.png
PM2.5 *Edit Data Input Method.

PM25

@) remeo

Data Input Method @ Echo PM2.5 Value ~

(P 0ata Source Profile @ 5 Minute Collection ~

@ oot Souce acive @ o«
Data Source Item [PM: -

(@%) tnternal Data Source Name @ P25

u
GAUGE +

PM2.5 - Current PM2.5 in an area ~

Custom Data [data input: Echo P!

(@I2) File that we want to echo the number from.
)

Return





image20.png
PM10 ~Edit Data Input Method.

@) remeo

Data Input Method @ Echo PM10 Value ~

(P 0ata Source Profile @ 5 Minute Collection ~

(TP 0zta Source Active © { O}

(@%) tnternal Data Source Name @ PM10

(P Minimum Value (V" for No
(P Maximum Value (U for No Maximum) @ U

(P oata Source Type @ GAUGE ~

@ outout Field @ PM10 - Current PM10 in an area ~
Custom Data [data input: Echo PM10 Value]

(@I2) File that we want to echo the number from.

)

ume U

Return





image21.png
Graph Template Items [edit: Air Pollution]

Data Source [Graph Ttem Type [Alpha % ttem Color
Item # 1 (PM25): PM2.5: LINE1 AVERAGE 100% 000080 ~ x
Item#2  (PM25): PM2.5 Current: GPRINT:LAST LasT va x
Tem#3  (PM25): PM2.5 Avr: GPRINT:AVERAGE  AVERAGE vax
Item#4  (PM25): PM2.5 Maximum: <HR> GPRINT:MAX MAX va x
ftem#5  (PM10): PM10: LINEL AveraGe 100%  Jeoosiz <. x
Item#6  (PM10): PM10 Current: GPRINT:LAST LasT vax
Tem#7  (PM10): PM10 Avr: GPRINT:AVERAGE  AVERAGE vax
Item#8  (PM10): PM10 Maximum:<HR> GPRINT:MAX MA x
Data Source [Pmn x

Data Source [PM25

Graph Template [edit: Air Pollution]

Name @ Air Pollution
Multiple Instances @
Graph Template Options

[Common Options
%) Title (--title) @ Air Pollution

Vertical Label (--vertical-label) @ Air Pollution
Image Format (—-imgformat) @ PNG ~





image22.png
Axis Options
(P Rioht Axis (-right-axis <scale:shift>) @

(P Rioht axis Label (-
°

(D Riaht Axis Format (~—right-axis-format None +

ht-axis-label <string>)

<format>) @

(D risht axis Formatter (~-right-a

<formatname>) @
(D et Axis Formatter (~left-axis-formatter  None ~

formatter | None ~

<formatname>) @

labels) @ a»
(P Force Rules Legend (--force-rules-legend) @ (PP

(P 7= Width (—tabwidth <pixels>) @

(@ eoend Position (~legend-position= None ~
<position>) @

(@ evend Direction (—legend-direction= None +
<direction>) @

»





image23.png
»

@ s itautoscale (ignoring given limits)

(%) Use —alt-autoscale-max (accepting 3 lovier limit)
@ s itautoscale-min (accepting an upper limit)

@ s it-autoscale (accepting both limits, RRDtool default)

(P Losarithmic scaling (~logarithric) @ a»
(@ st units for Logarithmic Scaling (—-units=si) (TP
)

(D isid Boundaries Mode (~igid) © a»

(P Upper Limit (~upper-iimit) © 1500

(P Lover Limit (—loweri

Grid Options

(P Uit Grid Value (-unit/-y-grid) @
(P Urit Exponent Value (--units-exponent) @
(P Urit Length (-units-length <length>) @

(P o Gridit (-no-gridfit) @ a»
(P Atterative ¥ Grid (-alt-y-grid) @ D

[Axis Options

(P Rioht Axis (-right-axis <scale:shift>) @

(P Rioht axis Label (-

it) @ 0

»

»

ht-axis-label <string>)




image24.png
I Create I




image25.png
New Graphs for [ Local Windows Machine ] (localhost Windows Device) 2

Device | Local Windows Machine ~  GrahTypes Al - Clear | Save P ——

Search | Entera search term Q Rows Default Create New Device

Graph Templates
Graph Template Name
Device - Polling Time

Device - Uptime

Host MIB - Logged in Users

Host MIB - Processes

Create| Air pollution +




image26.png
Create Graph from Air Pollution

Graph [Template: Air Polution]

Title (--title) @ Air Pollution - Sensor 1 [Name you want to give to the graph]
Name @ PM10_Sensor1 [Name for the data source]

Internal Data Source Name @ PM10

File that we want to echo the number from. d:\LocatioOfFiles\Sensor1pm10.txt

Name @ PM2.5_Sensor1 [Name for the data source]

Internal Data Source Name @ PM25

File that we want to echo the number from. d:\LocatioOfFiles\Sensor1pm25.txt

cancel [




image27.png
Console | Graphs | Reporting | Logs

e ote el




image28.png
*

A a
Logged in as Achin =




image29.png
i Pouton - Revagm - Sensar |

.
i
H
B=r Bfe= REfE AEFE= B
)
) Jor———
5 o
H
LA

en

Weekty (30 Minute Average)




image1.png
@ ESP32_data_logging | Arduino 1.

Edit Sketch Tools Help

New ctleN
Open..  ctls0

Open Recent >
Sketchbook >
Examples >
Close ctlew

Save ctes
Savehs..  CtlsShiftsS

PageSetup  CtrlShift-P
Print Ctri+p.





image2.png
Preferences X

Settngs | Network
Sketchbook location:

C:\Users\yuisantos\Pocuments|Arduino| Browse
Edito anguage: System Defauit | (requires restartof Arcing)

Editor font size: 7

Interfoce scale: | Automatic [ 100 £ % (recuires restartof Arcuing)

Show verbose output during: [] compiation [ upload
Compier warmings: None o

[ Dispiay ne numbers

] Enable Codie Folding

Verify code after upload

] Use extemnal edtor

| Aggressively cache compied core

Ched for updates on startup.

Update setch s to new extension on save (pde -> ino)
save when verfying o uploading

‘Addtional Boards Manager URLS: [tps://d. espressf.com/dpackage _esp32_index.json, http:farcuino.esp8266.comstable package._e |l I

More preferences can be edited drectly in the fie
C:\sersyuisantos\AppDatail ocaAduino 15\preferences. txt
editonly when Arduino s not running)





image3.png
& Code_Test | Arduino 185 - o X

Auto Format CtrleT
Archive Sketch
Code_Test Fix Encoding & Reload
Serial Monitor CtrlShift-M
Serial Plotter CtrleShift+L.
‘Arduino AVR Boards.
WIFi101 Firmware Updater Arduino Yin

4@ Arduino/Genuino Uno

Board: "Arduino/Genuino Uno'

Arduino Duemilanove or Diecimila

Port
/7 Load 1| it Arduino Nano

#include Arduino/Genino Mega or Mega 2560
#include |  Programmen AVRSP i T Aduino Mega ADK

Bum Bootloader Arduino Leonardo

#include <OneWire.h> e
< Arduino)/Gentino Micro
Arduino Esplora
Arduin Mini

Arduino Ethernet
Arduino Fio

Arduino BT

LityPad Arduino USE
LiiyPad Arduino
Arduino Pro o Pro Mini
Arduino NG or older





image4.png
@ Boards Manager

Type [f

esp32 by Espressif Systems
Boards includad in this package:
ESP32 Dev Module, WEMOS LoLin32.
More infe

N VR« (5/5). Donrlosded 30,2256 of 1257158





image5.emf
libraries.rar


