Training Workshop on
Arduino-based Automatic Weather Station (AWS)
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2. Getting started

1.1 The Arduino Nano Board

Power LED

Rx/Tx LEDs
These LEDS indicate communication
between your Arduino and your computer.
Expect them to flicker rapidly during sketch
upload as well as during serial
communication. Useful for debugging.

Digital Pins

Microcontroller

Mini-USB port
Used for powering your Arduino
Nano, uploading your sketches
(project programs) to your
Arduino, and for communicating
with your Arduino sketch (via
Serial.print(), etc.
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12C Architecture

EFAD

P
3U3R

D13

Ground Pin
Use these pins to provide +5V
power and ground to your

5V Pin circuits

Analog Input Pins
By default, they measure analog
signals from ground to 5 volts. In this
project, only AD, A4 and A5 will be
used. For 12C communication with the
sensors, A4 will be connected to SDA
and A5 will be connected to SCL.

[J{]"

> + Vcc

SLAVE 1
(1zC
device 1)

SLAVE 2
(12C
device 2)

SCL

Multiple devices on common I2C bus

Serial data (SDA)
Serial clock (SCL)

SLAVE 3
(12C
device 3)
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1.2 The Arduino IDE
Before you start controlling the world around you using the Arduino, you’ll need to
download the Arduino IDE (Integrated Development Environment). The Arduino IDE
allows you to write programs and upload them to your Arduino. You can download the
latest version of the IDE from: https://www.arduino.cc/en/Main/Software

In this workshop, the Arduino IDE has been downloaded and installed for you. The

link to start your Arduino IDE is shown as an Arduino icon on the desktop of your PC
(see below)

[©.0)

Arduing

1.3 Basic information about the Breadboard used in this workshop

connected connected
connected connected
-
H
H
connected : connected
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https://www.arduino.cc/en/Main/Software

1.4 Connecting your Arduino Nano to a PC
Insert the Arduino Nano on the breadboard as shown below and connect it to your PC
using a mini-USB cable

| BENExEx U B
BE4smmE ' m w gy
aajl =®UEBs> L /..
xal BEN
a =) g z 8.

» % ;; l ;ﬁ x_x_g_ :;-J' | ';

‘ O &k & J &
aal LI B P R :nw
33| SRR = - »
an s = = v 5o
; E} g
. RE
»al < LR
LS
LI | & -

2. Creating your first AWS project
2.1 Running the Arduino IDE

Double click on the Arduino icon on the desktop of your PC to start running the
Arduino IDE.
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2.2 Selecting a proper Arduino board

& My_AWS | Arduino 1.8.5
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
My_AWS Fix Encoding & Reload
o Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

/1 put wour se
WiFi101 Firmware Updater

Board: "Arduino Nano" Boards Manager...

S Processor: "ATmega328P’ Ardu?no AVR Boards
f put your HER Arduino Y(in
Get Board Info Arduino/Genuino Uno

) Programmer: "AVRISP midI" Arduino Duemilanove or Diecimila

z .
Burn Bootloader Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduino Leonardo ETH
Arduino/Genuino Micro

Arduino Esplora

Arduino Mini

Arduino Ethernet

Arduino Fio

Arduino BT

LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor
Arduino Gemma

Adafruit Circuit Playground
Arduino Ydn Mini
Arduino Industrial 101
Linino One

Arduino Uno WiFi

2.3 Creating a new project file

@ My_AWS | Arduino 1.8.5 = O X
File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+0

Open Recent >

Sketchbook » 7

Examples

n once:

Close Ctrl+W

Save Ctrl+S

Save As.. Ctrl+Shift+S

Page Setup  Ctrl+Shift+P

Print Ctrl+P run repeatedly:

Preferences  Ctrl+Comma

Quit Ctrl+Q

w
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The basic structure of a new project file is shown below:

E My_AWS | Arduino 1.8.5 — | x

File Edit Sketch Tools Help

My AWS
! oput wour setup code here, to run once:
< Do any initialization steps here!
¥

foput wour main code here, 1o run repsatedly:

Type the following in the setup() section:
Serial.begin(9600);
Serial.print(" This is my first AWS program! " );

€ My_AWS | Arduino 1.8.5 = O X
File Edit Sketch Tools Help

My AWS §

void setup() | G
Il oput 1 de here, t ] . .
2 L S_IDM =k CD: Tl Opens up the USB port for serial communication
lSenal.hegm(%OU}; l <
Sertal print{"This 15 my first AWS program !");] and set the baud rate to 9600 bps
} \ Prints the value passed into the brackets (“ ”)
SR | on to the Serial Monitor
Hoput vour wain code here, to run repeatedly:
1
)
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24 Setting up an appropriate Communication Port

Set up an appropriate COM port for displaying the information: select COMS5 or

COM4 in some PCs.

& My_AWS | Arduino 1.8.5

File Edit Sketch Tools Help

My AWS §

void setup() {

Hoput vour se
Serial .hegin {960
Serial -print{"Thi

void loop() §
foput vour ma

Auto Format
Archive Sketch

Fix Encoding & Reload

Serial Monitor
Serial Plotter

WiFi101 Firmware Updater

Board: "Arduino Nano"
Processor: "ATmega328P"

Port: "COM5"
Get Board Info

Programmer: "AVRISP mkll"

Burn Bootloader

Ctrl+T

Ctrl+Shift+M
Ctrl+Shift+L

v

Serial ports
~ COM5

2.5 Compiling and uploading a program to your Arduino

Press this button to compile the program and upload to Arduino

/

My_AWS | Arduino

File Edit

My_AWS

wvoid setup() {

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

Serial .begin(9600);

Serial.print("This is my first ANS program !");

}

void loop() {
/! put your main code here, to run repeatedly:

Press this button to open the
Serial Monitor

@ COMS

This is my first A¥S program !

Send

v

Autoscroll

Mo line ending ~ 9600 baud ~ Clear ontput
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2.6 Using the loop() function
In the loop() section, type Serial.print("This is my first AWS program! ") and see the
result.

& My_AWS | Arduino 1.8.5 = O >
File Edit Sketch Tools Help

My AWS §

void setup() { e
foput your setup code here, to run once:

Sertal .heg 1n (96007 ;

Sertal .print("This is my first &S program !"D;

woid loopi) |

! oput wour main code here, to rn repeatedly:

Sertal .print("This is my first AWS program !");

}

Try using Serial.printIn("This is my first AWS program! ") instead of Serial.print("This
is my first AWS program! ") and recompile your program and see the result.

& My_AWS | Arduino 1.8.5 = | X

File Edit Sketch Tools Help

void setup() o
Aoput wour setup code here, to run once:

Serial .beg1n{9600%;

Sertal .print{"This 15 my first A0S program !");

woid loop() {

Aoput vour main code here, to rin repsatedlw:

Serial.printlnk"'[his 15 my first AFS program !";

H
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(6]
(]
@)
&

|| Send |

Th
<

This 1
This 1
This 1
This 1
This 1
This 1
This 1
This 1
This 1
This 1
This 1
This 1

my first

w

my first

w

my first

w

my first

w

w

my Tirst
my Tirst

w

my Tirst

w

my first

w

w

my first
my first

W

my first

W

my first

w

IS program |
IS program |
IS program |
IS program |
S program !
S program !
S program !
WIS program |
WIS program |
WIS program |
WIS program |
WIS program |

>

Antoscroll

;No line ending

v 9600 band v/ |

Clear output

2.7

Saving your first project file

Save the program as My_new_AWS.

File Edit Sketch Tools Help

sketch_feb21b | Arduino 1.8.5

New

Open...

Open Recent
Sketchbook
Examples
Close

Save

Save As...

Page Setup
Print

Preferences

Quit

Ctrl+N
Ctrl+0

Ctrl+W
Ctrl+S
Ctrl+Shift+S

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q

>
b run once:

mn repeatedly:
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| @ My AWS | Arduino 1.8.5

File Edit Sketch Tools Help

My_AWS

void setup() {
{1 put your setup code h

Serial .begin(9600);

Serial .print("This is ny fi

void loap() {

/! put your main code he

Serial .println("This is ny

|£] Save sketch folder as...

BERQD: |

10

Axduino vl (5 M=
=% . BXAS E=hd)
libraries 20/2/2018 12:05 BEE
< >
[EE=S=tE e [My_new_aws v [ #Ee |
THEMEM: | AllFiles (5 ;
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2.8 Downloading library files for different sensors for your Arduino projects

When you purchase different sensors, you need to download the appropriate library
files and put them in the proper directory for Arduino IDE to access the files. The following is
an example of a list of library files downloaded and stored under the folder

‘Downloaded_Arduino_library’.  They  should be copied to the folder
‘document>Arduino>libraries’ as shown below:
:; + | Do ed._. O X
= =5 =5 (7]
r & E Iy EEEE - [ b
| : v
‘;? |—i x 1] EEEER - u
FEI[ BE BL NI Mk EFas HE AR
TREREF ] : Ehlk
EURREE HEEE FiE
- v A > % > =@ > Downloaded_Arduino_library v | B A )
— o EMBE g3
5 3D Adafruit_Sensor-master 20/2/2018 12:02 BEER
s Fs ADS1X15-master 20/2/2018 12:02 BEE
B xH BMP280-master 20/2/201812:02 BEER?
) s DHT-sensor-library-master 20/2/2018 12:02  EEE
: ﬁ% NewliquidCrystal 20/2/201812:02  REH
Sl RTClib-master 20/2/2018 12:02  REBEE
= BR
> BER
» €. Windows (C3)
. Recovery Image (D:)
> Wy @5
v < >
6 EES _;;
| M = | libraries = O x
B2 eI R (2]
L EEIEE - . =E
ol X Dewen. M -
T EEEH -
HEZ [ B BE #E2I BE SFes | W
RIEFEFR] Erlk
ENELEE HEEE e
s v 4 > &# > 3I# > Arduino > libraries ~ 0
B 4 * N 2B a WA el
= BhA x Adafruit_Sensor-master 20/2/2018 12:05 BEE
Arduino ADS1X15-master 20/2/2018 12:05  1EEE:
Downloaded_Arduino_library BMP280-master 20/2/2018 12:05 [=ESE:
libraries DHT-sensor-library-master 20/2/2018 12:05 (=
My_AWS NewliquidCrystal 20/2/2018 12:05 TREE
) RTClib-master 20/2/2018 12:05 BEE
W Cnclse E readme 4/10/2017 1431 X2
i
3 3D #fF
= T ol B8
7 EIEE
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Note that My_new_AWS folder is next to the libraries folder.
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AM2302 DHT22 Sensor

Joput your setnp code here

Serial .hegin(96007;
/! put your main code here,

Ity _new_AWS
| Serial .println("This is my firg

| File Edit Sketch Tools Help
| Serial.print{"This is my first

woid setupl) {
woid loop() {

®

3.
3.1
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3.2 Choosing an Example file in the DHT sensor library

Choose the DHTtester file from the DHT sensor library as shown below:

@ sketch_feb22a | Arduino 1.8.5
File Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl+O
Open Recent

Sketchbook

Examples

Close Crl+wW
Save Ctrl+S

Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

s
11.ArduinolSP >

Examples for any board
Adafruit Circuit Playground
Bridge

Esplora

Ethernet

Firmata

GSM

LiquidCrystal

Robot Control

Robot Motor

sD

Servo

SpacebrewYun

Stepper

Temboo

TFT

WiFi

RETIRED

¥ W ¥ ¥ W ¥ N ¥ M M M M M v o v v

Examples for Arduino Nano
EEPROM

SoftwareSerial

SPI

Wire

Examples from Custom Librarij
Adafruit ADSTX15
BMP280-master

DHT sensor library DHT_Unified_Sensor
NewliquidCrystal DHTtester
RTClib

v
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3.3 Modifying the Analog input pin to

display correctly

Modify the analog input pin from 2 to AO as shown below:

)

File Edit Sketch Tools Help

DHTtester §

/! Example testing sketch for warious DHT humidity/temperature sensors

/{ Written by ladyada, public domain

File Edit Sketch Tools Help

& DHTtester | Arduino 1.8.5

DHTtester

y/ Exanple testing sketch for warious DHT hunidity/temperature sensors
H Written by ladyada, public domain

#include "DHT.L"

#include "DHT.h"

#lefine THTPIN 2 /! what digital pin we're comnected tu]

o

/! what digital pin we're comnected to]

#define DHTPIN 40

/! Tncomment whatever type wou're using!

//#def ine DHTTYPE DHT1L  // DHT 11

#define DHTTYPE DHT2Z  // DHT 22 (AM2302), AM2321
//#define DHTTYPE DHTZ1  // DHT 21 (#M2301)

/! Uncomment whatever type you're nsing!

{{#define DHTTYPE DHT11  // DHT 11

#define DHTTYPE DHTZZ  // DHT 22 (M2302), AM2321
{/#def ine DHTTYPE DHTZ1 J/ DHT 21 (&M2301)

/{ Comnect pin 1 {on the left) of the sensor to +5V

/4 WOTE: If using a board with 3.37 logic like an Ardnino Due connect pin 1
/i to 3.3V instead of 5V!

/! Comnect pin 2 of the sensor to whatever wonr DHTPIN is

/! Comnect pin 4 (on the right) of the sensor to GROUND

/! Comnect a I0E resistor from pin 2 (data) to pin | (power) of the sensor

Compile and upload the program again and see the results.

€ COMS — O *

| Send
ThDHTxx test! o
Homiditw: ©1.70 % Temperature: 21.70 *C 71.06 *F Heat index: 21.54 #C 7077 *F
Homidity: 61.40 % Temperature: 21.70 *C 71.06 *F Heat index: 21.53 #C 70.75 *F
Homidity: 61.40 % Temperature: 21.70 *C T1.06 *F Heat index: 21.53 #C 70.75 *¥F
Homidity: 61.40 % Temperature: 21.70 *C T1.06 *F Heat index: 21.53 ¥C 70.75 ¥F
Homidity: 61.40 % Temperature: 21.70 *C 71.06 *F Heat index: 21.53 ¥C 70.75 ¥F
Homidity: 61.40 % Temperature: 21.70 *C 71.06 *F Heat index: Z1.53 ¥C 70.75 ¥F
Homidity: 61.40 % Temperature: 21.70 *C 71.06 *F Heat index: 21.53 ¥C V0.7 ¥F
Homidity: 61.40 % Temperature: 21.70 *C 71.06 *F Heat index: 21.53 #C 70.75 ¥F
Homidity: ©1.50 % Temperature: 21.70 *C 71.06 *F Heat index: 21.53 *C 70.76 *F
Homidity: ©1.50 % Temperature: 21.70 *C 71.06 *F Heat index: 21.53 *C 70,76 *F

v

[v] Autoscroll Mo line ending | [9600 band ~ Clear ountput
3.4 Modifying the My_new_AWS file to include the DHT22 sensor program

Open the My _new_AWS file side by side with the DHTtester file. Copy the following
4 lines to header section of My_new_AWS program:

#include "DHT.h"

#define DHTPIN A0  // what digital pin we're connected to
#define DHTTYPE DHT22 // DHT 22 (AM2302), AM2321

DHT dht(DHTPIN, DHTTYPE);

Prepared by K.H. Tam, HKO
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© My_new_AWS | Arduino 1.8.5 - O & DHTtester | Arduino 1.8.5 = O X

File Edit Sketch Tools Help File Edit Sketch Tools Help

DHTtester §

My_new_AWS

/{ Example testing sketch for various DHT humidity/temperature sensors

void setup() {

£ put your setu /{ ¥ritten by ladyada, public domain

Serial .beg1n(9600);

Sertal.print("This is my Thst MS progran™+)g

.[Idefine DHTPIN 40 /! what digital pin we're connected to]

void loop() {
/! put your main code here, to run repededly:

/4 Uncomment whatever type you're using!
. Ll LLDHT 11

#define DHTTYPE DHT22Z  // DHT 22 (AM2302), AM2321

Sertal.println("This 1s my first A¥S program !"))}

/{ Comnect pin 1 (on the left) of the semsor to +5V

/{ NOTE: If using a board with 3.3V logic like an Arduino Due connect pin 1
4 to 3.3V instead of 5V!

/4 Connect pin 2 of the sensor to whatever your DHTPIN is

/{ Connect pin 4 (on the right) of the sensor to GROUND

/{ Connect a 10K resistor from pin 2 (data) to pin 1 (power) of the sensor

/f Initialize DHT sensor.
/{ Note that older versions of this library took an optiomal third parameter to
/{ tweak the timings for faster processors. This parameter is no longer needed

ing algorithn adjusts itself to work on faster procs.
[DHT dht(DHTPIN, DHTTYPE);
v v

Copy the following line to the setup section of My_new_AWS program:
dht.begin(); as shown below:

My_new_AWS | Arduino 1.8.5 — O x & DHTtester | Arduino 1.8.5 - [m] X
File Edit Sketch Tools Help File Edit Sketch Tools Help

My_new_AWS § DHTtester §

#include "DHT.H" A~ | //#define DHTTYPE DHT21  // DHT 21 (4M2301) ~
#efine DHTPIN 40 !/ what digital pin we're connected to
#define DNTTYPE DHTZ2Z /7 DHT 22 (aN2302), #M2321 {{ Commect pin 1 (on the left) of the sensor to 45V
DHT dht(DHTPIN, DHTTYPE); {f NOTE: If using a board with 3.3V logic like an Arduino Due connect pin |
- /! to 3.3V instead of 5VI
woid setupl) { {} Connect pin 2 of the sensor to whatever your DHTPIN is
14 put your setup code here, to run once: /} Comnect pin 4 (on the right) of the sensor to GROUND
Serial .beg1n{9600); {! Comnect a 10K resistor from pin 2 (data) to pin | (power) of the sensor

Sexial .print("This is my first AFS program !");
/! Initialize DHT sensor.

dht.begin(); /! Note that older versions of this library took an optional third parameter to
!} tweak the timings for faster processors. This parameter is no longer needed
/! as the current DHT reading algorithn adjusts i1tself to work on faster proes.
DHT dht(DHTPIN, DHTTVPE);

void loop() {

/4 put your main code here, to mun repeatedly: void setup() {

Serial .hegin(9600);
Serial .println("DHTex test!");

Sertal .println("This 1s my first WS program !");

H
void loopl) {
/! Wait a few seconds between measurements.
YR detecrnnn- X
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Copy the following lines to the loop() section of My _new_AWS as shown below:

g @ DHTtester | Arduino 1.8.5 ] O X

@ My_new_A

@ A —

File Edit Sketch Tools Help

File Edit Sketch Tools Help

DHTtester §

My_new_AWS § void loop() {
DEI1aL. Deg INYUUY ) ; /! Wait a few seconds between measuiements.

delay(2000);

Serial.print{"This is my first AWS program !");

dht . bezin(); f! Reading tewperature or humidity takes about 250 williseconds!
/! Sensor readings way also be up to 2 seconds 'old' (its a very slow sensor)
float h = dht.readHomid1ty();
/! Bead temperature as Celsins (the defanlt)

float t = dbt.readTenperature();

woid loop() §

ff Wait a few seconds between neasuremsnts.
de law {20000 ;
float h = dht.readHumidity();
/! Bead temperatnre as Celsing (the default)
float t = dht.readTemperature();

/! Check if any reads failed and exit early (to try again).
if (1snanth) || 1snan(t) ) {

Serial .println("Failed to read from DHT sensor!");

float f = dht.readTenperature(true);

/! Check if any reads failed and exit early (to try again).
if (ismanth) || isnandt) H—iemests) {
Serial .println("Failed to read from DHT sensor!");

return;

retuin;
' /! Compute heat index in Fahrenheit (the default)
Serial .print("Humidity: "); float hif = dht.computeHeatlndex{f, h};
Serial .printch); /! Cowpute heat index in Celsins (isFahreheit = false)
Serial .print(" Bvt"); float hic = dht.computeleatlndex(t, h, false);
Serial .print("Temperature: ");
Serial .print(t); (Serial.pnnt("l{umdlty: 1
Serial .println(" *C "); Serial .print¢h);

Serial .print(" %\t");
Serial .print("Tenperature: ");
Serial .print(t);

Serial .print(" *C "};

>
& My_new_AWS | Arduino 1.8.5 e O b4
File Edit Sketch Tools Help
My_new_AWS Compile the program and see the results
SET1AL. N 10U 7
Serial .print("This i1s my first A0S program !");
dht.heginl);
}
void loop() {
/i Wait a few seconds betwsen measurements.
delay{2000);
float h = dht.readlumidity();
!/ Bead temperature as Celsins (the defanlt)
float t = dht.readTemperatnre();
i Check if any reads failed and exit early (to try again).
if (ismanth) || ispan(t) ) {
Serial .println("Failed to read from DHT sensor!");
retuin;
}
Sertal .print("Humidity: "); @ coms = ] X
Senal .printch); Send
Serial.print(" Bit"); This is my first WIS progran Humidity: 61.00 % Tenperature: 21.90 *C 2l
Serial.print("Tempe rature: "); Humidity: 60.90 % Temperature: 21.80 *C
g i Honidity: 60.90 % Tanperature: 21.80 *C
Serial.print(1); Hunidity: 60.90 % Temperature: 21.80 *C
{  Seral println(" *C "); Hunidity: 60.90 % Temperature: 21.80 *C
} o [fonidicy: 60.90 % Temperaturs: 21.80 *C
Honidity: 60.90 % Temperaturs: 21.80 *C
~
w
< > v
[ Antoscrall Mo line ending | 9600band | | Clear ontput
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Create a subroutine readDHT() by adding it in loop() as shown:

& My_new_AWS | Arduino 1.8.5 - O *
File Edit Sketch Tools Help

My_new_AWS §

vold loop() {
readDHT( ) ;

void readDHT()

/f Wait a few seconds between measurements.
delay (2000},
float h = dht.readHumidity();
// Read temperature as Celsius (the default)
float t = dht.readTemperature();
/! Check if any reads failed and exit early (to try again).
if (isnan(h) || isnan(t) ) |
Senal.printin("Failed to read from DHT sensor!"):
return;
}
Senal.print("Humidity: ");
Senal.print(h):
Senal.print (" %\t"):

Senal.print("Temperature: ");

Senal.print(t);

Senal. printl ;1{" o ] :

Remember to save your My_new_AWS file again!
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Installing a Pressure sensor BMP280

4.

Wiring

4.1

1. Connect BMP280 Vcc to 5V and GND to ground respectively

2. Connect BMP280 SCL to Adruino A5
3. Connect BMP280 SDA to Adruino A4

(GND or
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4.2 Choosing an Example file in BMP280 library
Choose the bmp280_example file from the BMP280-master library as shown below:

& My_new_AWS | Arduino 1.8.5 e O X
File Edit Sketch Tools Help

1 New Ctri+N
Open... Ctrl+0O
Open Recent
Sketchbook
Examples b _ =
o Cirl+\W 11.ArduinolSP >
Save Ctrl+S Examples for any board
Save As.. Ctrl+Shift+S Adafruit Circuit Playground > _
Page Setup  Ctrl+Shift+P Briuigs i J
Print Ctrl+P S !
Ethernet >
Preferences Ctrl+Comma Firmata >
Quit Ctrl+Q GEM i
] h P dHumid LiguidCrystal >
[loal — P g ot
e S Robot Contraol >
{/ Read temperature as Hobol Motar 5
float t = dht.readTempe <D 3
/! Check if any reads Servo >jain).
if {(isnan(hy || isnan(t SpacebrewYun > i
Senal.printin("Failed Stepper c ]
refurn; Temboo i
| TFT >
Serial A M WiFi >
Senal.print tw:
| Ll'-I.i prin umidity e .
Senal.print(h);
Examples for Arduino Nano

Senal.print (" ®\t");

_ EEPROM >
Senal.print("Temperaturg ]

il s iaticni SoftwareSerial >
L1Lr-1.i S __1L. }: - <p| i
serial . println(" *C "); Wire .

Examples from Custom Libraries

Adafruit ADS1X15 > Fo
BMP280-master )il example 2 bmp280_example |
DHT sensor library Bl-- for local variables. e
NewliquidCrystal >
RTClib >

W

duino Mano, ATmega32gP
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19



Compile and upload the program to Arduino Nano and see the results.

File Edit Sketch Tools Help & COM5
el
bmp280_example Temp: 23.32C o)
o L 3 ~|Pressure: 101556.00Pa
NESS I St ) N [ SHALL THE HaTtitude: -19.21m
#include "BMP280.h"
#include <Wire.h>
BMP280 bmp280:
void setup()
{ w
Serial. begin(9600): ] Autoscroll .No lmeenc‘lmg V-‘ .9"50"0-baud o [ é}ear OL‘lVT.p‘.;I:

10! bmp280.init()){
Senial.printIn("Device error!");
|

void loop()
i1

float pressure;

4.3 Modifying My_new_AWS file to include the BMP280 sensor program
Open My_new_AWS file and copy the below lines from bmp280_example file to the
file.

My_new_AWS | Arduino 1.8. @ bmp280_example | Arduino 1.8.5
File Edit Sketch Tools Help File Edit Sketch Tools Help

My_new_AWS § bmp280_example §

#

#include "DHT.h" R A PARTICULAR PURPOSE AND N FR I
#include "BMP280.h"

10RS

#define DHTPIN AQ // what digita s we ' re connected to
ine DHTTYPE DHT22 f/ DHT 22 (AM2302), AMZ3S

DHT dht(DHTPIN, DHTTYPE):
BMP280 bmp280; .
dinclyde Wi re b

#include "BMP280.h"
T

m
#d

void setup() {
/! put your setup code here, to run once:
Senal.begin(9600);

Serial.printIn("This is my first AWS program !");

void setup()

{
Serial. begin(9600);
1E(!bmp280. init()){

Serial.printIn("Device error!");

dht.begin();

void loop() {

Prepared by K.H. Tam, HKO updated on 24.2.2018
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In setup(), add bmp.init(); as shown. In loop(), add readBMP(); as shown.

File Edit Sketch Tools Help

My_new_AWS

O

X

& bmp280_example | Arduino 1.8.5 = O X
File Edit Sketch Tools Help

#include "BMP280.h"

#define DHTPIN AO
#define DHTTYPE DHT22  // DHT 22 (AM2302), AM2321
DHT dht(DHTPIN, DHTTYPE),

BMP280 bmp280:

/f what digital pin we're connected to

void setup() {
!/ put your setup code here, to run once:
Senal.begin(9600);

Senal.printIn("This is my first AWS program !");

bl beois

bmp280_example §

N NNECTION WITH E SOFTWARE ( IE USE OTH JEALINGS

#include <Wire.h>
#include "BMP280.h"

BMP280 bmp280:

void setup()
{

Senal.begin(9600);
() 280 imi €3¢

bmp280. init(); | €—

void loop() |
readDHT() @

readBMP280( )

Serial.printIn("Device error!");

void loop()
{

float pressure;

Create a new subroutine void readBMP280() as shown below:

& My_new_AWS | Arduino 1.8.5

File Edit Sketch Tools Help

My_new_AWS §

// Check if any reads failed and exit early (to try again).
if (isnan(h) |1 isnan(t) ) {

Serial.printIn("Failed to read from DHT sensor!"):

return,
}
Senal.print("Humidity: ");
Senial.print(h);
Senal.print(" %\t"):
Senal.print("Temperature: "):

Senal.print(t);

Serial.printIn(" *C
1
void readBMP280()
{

floatl pressure;

")

fleget and print atmospheric pressure data
Serial.print("Pressure: ");
pressure = bmp280.getPressure()/100;
Serial.print(pressure);
Senal.printin("hPa"):

O

X

80_example | Arduino 1.8.5 = O x

@0
File Edit Sketch Tools Help

bmp2B80_example §

void loop()

float pressure;

/lget and print temperatures

Senal.print("Temp: "):

Serial.print(bmp280.getTemperature());

Senal.println("C"): // The unit for Celsius because original arduino don't si

/lget and print atmospheric pressure data
Senal.print("Pressure: ");
Senal.print(pressure = bmp280.getPressure()):
Senal.printin("Pa");

/lget and print altitude
Senal.print("Altitude: "):
Serial.print(bmp280.calcAltitude(pressure));

Senal.printIn("m");

Senal.printIn("\n");//add a line between output of different times.

delay(1000);

Compile and upload the program to see the results! Remember to save your

My_new_AWS file again!

Prepared by K.H. Tam, HKO
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5. Installing a LCD Display
Front view

VSSVBD Vo HS RW B D0 D1 D2 DS D4 DR DEDY A K

Rear view
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5.1 Wiring
1. Connect LCD Vcc to 5V and GND to ground respectively
2. Connect LCD SCL to Adruino A5
3. Connect LCD SDA to Adruino A4

A A A A A L S S S U ‘ I

A m @ 32 EmERAE |[|=E@ m D Z & £ & = - e o o =
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E R R R R R @ & % 3 | & ® ® K & & & = = & 5 & & &
B & @ an A = 3 !30‘ & & a2 R 301 & & a = = £ E & &
2 a = @ T E R R & & I & s 8 5 = & @ 4 & &
A A = =& A @@ @a 5 & & 8 & £ %« « & =
m A @@ A A @ @ & & ® a® A & £ & & & & & & =
P\ & 5 = A @ @ a2 a & & A @d 6§ B E B = & 5 E § E
35 a EE R 2 % =z a3 | & & 2 a]|3% e s =8 & = s & & 8 &
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5.2 Choosing an Example file in the NewliquidCrystal library
Choose the LCDHellowWorld example file from the NewliquidCrystal library as

shown.

€ My_new_AWS | Arduino 1.8.5
File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+0

Open Recent

Sketchbook

Examples b
Close Ctrl+W

Save Ctrl+S

Save As.. Ctrl+Shift+S

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences Cirl+Comma

Quit Ctrl+Q

{feget and print atmospher
Senal.print{"Pressure:
pressure = bmp280.getPry
Senal.print(pressure);
Senal.println("hPa");

{fget and print altitude 4
Senal.print{"Altitude:
pressurel = bmp280.getP

Senal.print (bmp280.calch

Senal.println{"m");

Prepared by K.H. Tam, HKO

F'y
11.ArduinolSP

Examples for any board
Adafruit Circuit Playground
Bridge

Esplora

Ethernet

Firmata

GSM

LiguidCrystal

Robot Control

Robot Motor

SD

Servo

SpacebrewYun

Stepper

Temboo

TFT

WiFi

RETIRED

Examples for Arduino Nano
EEPROM
SoftwareSerial

SPI
Wire

Examples from Custom Libraries

Adafruit ADS1X15
BEMP280-master
DHT sensor library
NewliquidCrystal

RTClib
W

24

HelloWorld_4bit
HellowWorld_byVac
HelloWorld_i2c
HelloWorld_si2e
HelloWorld_SR

i2cLCDextralO
i2cL.CDextralO_templeonardo
LCDHellowWorld

LCDiSpeed

performancelLCD

I T

SerialDisplay
thirdparty libraries

duino Mano, ATmega328F on COMS
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Compile and upload the LCDHellowWorld program to Arduino Nano and see the

output shown on the LCD display.

romewes A ril o
_NEwW_AVY S | ATUUITIY |G,

File EFI:-'- Clemdoly Toal [P 1

I
O
X

f1q
[1¢

[lee
Ser
pre
Ser
Ser

[lee
Ser
DT
Ser
Ser

File Edit Sketch Tools Help

€ LCDHelloWorld | Arduino 1.8.5 = O X

LCDHelloWarld

{fHello World program for the LCD20x4 display

#include <Wire.h>

#include <LigmdCrystal 12C . h>
#define BACKLIGHT PIN 3

LiguidCrystal 12C 1ed(0x3F.2.1.0.4.5.6,7.3,POSITIVEY: [/ Set the LCD 12C address
{fLiguidCrystal I12C led(0x27.2,1.0.4.5.6,7.3 POSITIVE):

void setup () |
led. setBacklightPin(BACKLIGHT PIN.POSITIVE): i
led. setBacklight (HIGH)

led.begin(20,4); ff 1niti1alize the led

led.setCursor(0.,0):
led - clear(y:
led.print("Hello World");

vold loop () |

f dynamic memory., leaving 1804 bytes for

Arduino Mano, ATmega on COM&
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5.3 Modifying the My_new_AWS file to display information on the LCD display
Copy the highlighted lines in the header and setup() sections from LCDHellowWorld

to the My_new_AWS.

My_new_AWS | Arduino 1.8.5
File Edit Sketch Tools Help

My_new_AWS §

#include

lude "
"BMP280.h"

tinclude <LigquidCrystal 12C . h> <

lude

File Edit Sketch Tools Help

LCDOHelloWarld

//Hello World program for the LCD20x4 display i

#ipclude <Wire b>

#define DHTPIN AO R
#define DHITYPE DHT22 /
#define BACKLIGHT PIN 3
DHT dht(DHTPIN, DHTTYPE);

BMP280 bmp280;

LiquidCrystal 12C led(0x3F,2,1,0,4,5,6,7,3,POSITIVE); o]
.POSITIVE):

digital pin v
(AM2

HT 22

/

//LigquidCrystal 12C 1lcd(0x27,2,1,0,4,5.6,7.3

void setup() {
/1 put your setup code here, to run once:
Serial . begin(9600):
led. setBacklightPin(BACKLIGHT PIN,POSITIVE):
led.setBacklight (HIGH);
led.begin(20.4); [/ initialize the lecd

dht.begin();
bmp280.1init():

Prepared by K.H. Tam, HKO

"v‘r‘m;]ud; <LiquidCrystal 12C.h> l

#define BACKLIGHT PIN 3 l

LiquidCrystal 12C 1ed(0x3F,2,1,0.4.5.6.7.3,

: t the LCD 12C address
//LiquidCrystal 12C led(0x27,2,1,0,4,5,6,7,3,POSITIVE

void setup () {

.setBacklightPin(BACKLIGHT PIN,POSITIVE);
led.setBacklight (HIGH);

led.begin(20,4): S/ 1nitialize the led

=5

lei

=%

led.setCursor(0,0):
led.clear();
led.print("Hello World"):

void loop () {
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Copy the following 3 highlighted lines from LCDHellowWorld to the readDHTY()
subroutine.

@ My_new_AWS | Arduino 1.8.5 - O b4

& LCDHelloWorld | Arduino 1.8.5 = O X

File Edit Sketch Tools Help File Edit Sketch Tools Help

| My_new_AWS LCOHelloworld
readDHT(); //Hello World program for the LCD20x4 display ~
readBMP280()
delay(2000); #include <Wire.h>

FeEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE #include <LiquidCrystal 12C.h>

®  void readDHT()

#define BACKLIGHT PIN 3
/1 Wait a few seconds between measurements.
delay(2000);

float h = dht.readHumidity();

Il Read temperature as Celsius (the default)

LiquidCrystal 12C 1cd(0x3F,2,1,0,.4,5,6,7,3,POSITIVE); // Set the LCD 12C address
//LiquidCrystal 12C led(0x27,2,1,0,4,5,6,7,3,POSITIVE);

float t = dht.readTemperature(); void setup () {
led. setBacklightPin(BACKLIGHT PIN,POSITIVE):
lcd. setBacklight (HIGH) ;

led.begin(20.4): /1 initialize the lcd

// Check if any reads failed and exit early (to try again).
if (isnan(h) || isnan(t) ) {
Serial.printIn("Failed to read from DHT sensor!");

return,

}
Senal.print ("Humidity: "):
Senal.print(h);

led.setCursor(0,0);
led.clear():
led.print("Hello World"):

Serial.print (" %\t"); l
Senal.print ("Temperature: "): |
Senal.print(t); rep ace void loop () {
Serial.printIn(" *C ");
lllllllllllllllllllllllllllllllllllllllllllllllll = , v

In the readDHT() subroutine, change the code in My_new_AWS as shown below.

& My _ne rduino 1.8.5 o O X @ My_AWS_new | Arduino 1.8.5 = O X

File Edit Sketch Tools Help File Edit Sketch Tools Help

My_new_AWS § My_AWS_new §

L1UdL L= uut.

/1 Wait a few seconds between measurements.
delay(2000);
float h = dht.readHumidity();

// Read temperature as Celsius (the default)

// Check if any reads failed and exit early (to try again).
if ¢(isnan(h) Il isnan(t)) {
Serial.printIn("Failed to read from DHT sensor!"):

return;
float t = dht.readTemperature(); '
/! Check if any reads failed and exit early (to try again).

if (isnan(h) Il isnan(t) ) {

led.clear():

Senal.printin("Failed to read from DHT sensor!"): led.print("Humidity: ");
returng led.setCursor(10.0);

1 led.print(h);
led.setCursor(0,0);

led.setCursor(15,0);
led.clear(); Pl lcd.print(" %"):

led.print("Hello World™):

}

| led.setCursor(0,1);
void readBMPIR0() led.print("Temperature: P;
{ led.setCursor(13,1);

float pressure;

led.print(t):

float pressurel;

/lget and print atmospheric pressure data

Serial.print("Pressure: "): }

pressure = bmp280.getPressure()/100;
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Hurmiditas
TemFrar-atur

In the readBMP280() subroutine, change the code in My_new_AWS as shown
below.

1]
My_new_AWS | Arduino 1.8.5 - O » o) : dusiv 85 E

File Edit Sketch Tools Help
& SE

My_new_AWV:

TuuL auLLu

led.pr

led. se

led.pr void readBMP280()
+ {
void readBMP280() float pressure;
{

float pressurel;
L pressure;

t pressurel: ﬁssure = bmp280.getPressure()/100; \
pressurel = bmp280. getPressure():

Jget and print atmospheric pressure data led. setCursor(0,2);

Senal.print("Pressure: ");

1

pressure = bmp280.getPressure()/100; 1
Serial.print(pressure); 1
1

1

cd . print('Pressnre: )
ed.setCursor(10,2);
cd.print(pressure);
cd.setCursor(16.2);
ed.print("hPa"):
led.setCursor(0,3);

Serial . printIn("hPa"):

Jget and print altitude data
Senal.print("Altitude: ")

pressurel = bmp280.getPressure():

led.print("Altitude: ");
Serial.print (bmp280.calcAltitude(pressurel)): led. setCursor(9,3);
Kﬁal.min:!rl("m”); ) led.print (bmp280.calcAltitude(pressurel));
} 1

ed.setCursor(16,3);
Qﬂ.prlm("m"); /

Compile and upload the program to Arduino Nano and see the LCD display.
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Amilcitas
TemFeratur

Freszyre:

e —_
1

1

Try adding “//” for lines on the left screen and compare the effects on the LCD
display.

& My_new_AWS | Arduinoc 1.8.5 - O x <] 4 T 5
File Edit Sketch Tools Help File Edit Sketch Tools Help

My_new_AWS § My_AWS_new §

} ~

void readBMP280()

vid readBMP280()

pressure; {

at pressu L pressure;

I pressurel;
pressure = bmp280.getPressure()/100;

l //pressurel = bmp280. g essure(); I pressure = bmp280. getPressure()/100;
led.setCursor(0.2); pressurel = bmp280.getPressure();
led.print("Pressure: "); led.setCursor(Q,?

led serCursarcl(.2); led. 1{"Pressure: ")
ursor(10,2);
[(pressure);
sor(16,2);
t("hPa");
sor(0,3);
t("Altitude: ");
tCursor(9,3);

led.print(pressure); led. s
led.setCursor(16,2): led.t

led.print ("hP

led. s

7/1cd.setCursor((

led.t

f/led.print("Altitude: "): led. s
led.y
alcAltitude(pressurel)): led. s

//led.setCursor(9.3)

f/lcd.print (bmp280.

//1cd.setCursor(l led. 1(bmp280.calcAltitude(pressurel});
/Mled.print("m"); led. s (16.3);

! led.r
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If you want to output the degree symbol °C, try to change the command
lcd.print(“C”); to lcd.print(“\337C");

REFEUSEYETALEEY )

Humiditas
TemFaratur

Fressurs:

Congratulation! You have now completed your My_new_AWS project!
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Humiditas
Temreratur

Preszure:
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