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(1)Project Objectives

The development of Automatic Weather Stations (AWS) Network was becoming more
universal in recent decade, prior to setting up AWS by commercials and individual uses, AWS
mainly served for meteorological monitoring application by governmental institutes.

Starting from 2007, with the establishment of The Community Weather Information
Network (Co-WIN) in Hong Kong, more than 150 educational institutions and community
organizations had joined to install AWS in their own places for promoting education on
meteorology and environmental science through the Co-WIN platform. With the genuine
support of our Co-WIN partners, our sensor networks were widely spread across our entire
Hong Kong, and quality assurance standard-formatted meteorological data have been
received in enriching our database.

With the Co-WIN sensor network, Hong Kong Observatory and partner institutes could
access the database in performing some micro-climate research and investigating the
climatology in a designated area, which could help in having a better understanding on our
living environment.

Co-WIN 2.0, 10 years after the establishment of the Co-WIN network, a phase 2 public
education was commenced in promoting meteorology and climate change to public citizens
with more multi-disciplinary interactions and public engagement, with the promotion of
STEM education by HKSAR government in 2016, we would like to implicate science,
technology, engineering and mathematics into a DIY Weather Station project in helping
students and public parties involve in the designing and assembling processes of a AWS and
innovate from it.
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(2)Getting started

2.1 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.
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Digital Pins

20 90.5Q

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.

1110070 80 84

12C Architecture

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 AS will be connected to SCL.

MASTER
(micro-
controller)

IR

> + Vcc

SLAVE 1
(1zc
device 1)

SLAVE 2
(1zCc
device 2)

SCL

Multiple devices on common I2C bus

Serial data (SDA)
Serial clock (SCL)
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2.2 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)

0.0

Arduing

2.3 Basic information about the Breadboard used in this workshop
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https://www.arduino.cc/en/Main/Software

2.4  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
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(3)Creating your first AWS project

3.1 Running the Arduino IDE

Double click on the Arduino icon on the desktop of your PC to start running the

Arduino IDE.

3.2 Selecting a proper Arduino board

3.3 Creating a new project file

[©.0)

Arduino

@ My_AWS | Arduino 1.8.5
File Edit Sketch Tools Help

Auto Format
Archive Sketch

il RO 1 Serial Monitor

| Serial Plotter
/1 put your se

b

void loop() {

|
|
-
/4 put your nd Oft

Get Board Info

Burn Bootloader

& My_AWS | Arduino 1.8.5
File Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl+O
Open Recent >
Sketchbook 2
Examples >
p run once:
Close Ctrl+W
Save Ctrl+S

Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences Ctrl+Comma

Quit Ctrl+Q
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My_AWS Fix Encoding & Reload
Ctrl+Shift+M
Ctrl+Shift+L

WiFi101 Firmware Updater

Board: "Arduino Nano"
Processor: "ATmega328P"

i Programmer: "AVRISP mkll"

run repeatedly:

Boards Manager...

Arduino AVR Boards

Arduino Yan

Arduino/Genuino Uno

Arduino Duemilanove or Diecimila
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 Yun Mini

Arduino Industrial 101

Linino One
Arduino Uno WiFi
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The basic structure of a new project file is shown below:

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

My_AWS

void setup() { A

/! put your setup code here, to run once: Do any initialization steps herel

I i

/! put vour main code here, to run repeatedly:

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() { N

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

- : P Opens up the USB port for serial communication
l Serial .beg1n(9600); l <

Serial-print("This is my first S progran !");] and set the baud rate to 9600 bps

} \ Prints the value passed into the brackets (“ ”)

Yy on to the Serial Monitor

/! put your main code here, to run repeatedly:
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3.4 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 .,T??I,S, Help

My_AWS §

void setup() { ‘

/1 put your se
Serial .hegi n(QGOQ
Serial -print("Thi

|
} |

\
void loop() { ‘
! oput your ma‘

Auto Format

Archive Sketch

Fix Encoding & Reload
Serial Monitor

Serial Plotter

Ctrl+T

Ctrl+Shift+M
Ctrl+Shift+L

WiFi101 Firmware Updater

Board: "Arduino Nano"

Processor: "ATmega328P"

Port: "COM5"
Get Board Info

Programmer: "AVRISP mkll"

Burn Bootloader

>
>

¥ coms

>

3.5 Compiling and uploading a program to your Arduino

Press this button to compile the program and upload to Arduino

/

@ My_AWS | Arduino

void setup() {

/1 put your setup code here, to run once:
Serial .beg1n(9600);
Serial .print("This is my first A¥S program !");

}

void loop() {

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

b Serial ports

Serial Monitor

Press this button to open the

@ COM5 m] X
Send
This is my first A¥S program ! A
v
Autoscroll No line ending ~ 9600 baud ~ Clear output

Arduino Nano, ATmega328P on COM5
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3.6 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 X
File Edit Sketch Tools Help

My_AWS §

void setup() { o

/! put your setup code here, to run once:
Serial .beg 1n{9600);
Serial .print("This is my first A0S program !");

void loop() {

/! put yvour main code here, to run repeatedly:

Serial .print("This is my first AWS program !");
]
|

H

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 = O X

File Edit Sketch Tools Help

My AWS

void setup() { A

/! put your setup code here, to run once:
Serial .beg 1n(9600);
Sertal .print("This is my first AWS program !");

H

void loop() {

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

Serial.printlnk"This 1s my first AVS program !";

}

v
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! ’ Send \

This is my
This is my
This is ny
This is my
This is my

w

This is ny
This is my
This is ny
This is my
This is my

w

This is ny
This is my

e

first AWS program !

first AWS program !

first AWS program !

first AWS program !

first AWS program !

first AWS program !

first AWS program !

first AWS program !

first AWS program

first AWS program !

first AWS program !

first AWS program !

>

Autoscroll

Noline ending | 9600 baud

™| [ Clear output

3.7 Saving your first project file
Save the program as My _new_AWS.

New

Open...
Open Recent
Sketchbook
Examples
Close

Save

Save As...

Page Setup
Print

Preferences

Quit

sketch_feb21b | Arduino 1.8.5
File Edit Sketch Tools Help

Ctrl+N
Ctrl+O

Ctrl+W
Ctrl+S
Ctrl+Shift+S

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q

>
D run once:

run repeatedly:

PYY

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

Serial .beg1n(9600);

Serial .print("This is ny fi

void loop() {
/1 put your main code he|

Serial .println("This is ny
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| File Edit Sketch Tools Help

| £ Save sketch fol

Ider as...

WERO: |

Arduino

*

REER

11

218
libraries

<

] @@

ByE% ok
20/2/2018 12:05 BEAP

TRFRZTROD: [My_new_]AWS

THEEY(T): All Files (*%)

updated on 12.7.2018



3.8 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
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‘Downloaded_Arduino_library’.  They  should be copied to the folder
‘document>Arduino>libraries’ as shown below:
| M % vaded_ O
BE (7]
DL Has=
v
# l“ = | EEIAE
FEZ [ A <100
REEE] Y
BE EEH
& ##£= Downloaded_Arduino_|.. @
o W EH ~ Z% Z A bfit]
3 3D M Adafruit_Sensor-master 20/2/2018 12:02
s T8 ADS1X15-master 20/2/2018 12:02
B XH BMP280-master 20/2/2018 12:02
) B DHT-sensor-library-master 20/2/2018 12:02
: = NewliquidCrystal 20/2/2018 12:02
? m =8 . -
RTClib-master 20/2/2018 12:02
= BR
B ¥R
> &. Windows (C)
> - Recovery Image (D:)
> o @
Ll >
6 EEE =
| & — O X
= (7]
< x T SRR ~ He=
o s = i EEER~ EEHAE
BI[ E\E B L e Limsm ZE BEZ iR EFas  FiE . O Ses
REEE] Ll i B pEERs o RAEE
EIRSE HEEE g BEEX EH
« v A > K# > Xt > Arduino > libraries v O Z£= libraries P
B s A 28 B EHEN g3
= BR o Adafruit_Sensor-master 20/2/2018 12:05
Arduino ADS1X15-master 20/2/2018 12:05
Downloaded_Arduino_library BMP280-master 20/2/2018 12:05
libraries DHT-sensor-library-master 20/2/2018 12:05
My_AWS NewliquidCrystal 20/2/2018 12:05
) RTClib-master 20/2/2018 12:05
4 OneDrive \j readme 4/10/2017 14:31
W R
3 3D tF
= & B
7 BEE
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(4)Installing a temperature and humidity sensor DHT22 module

Wiring

4.1

1. Connect GND and VCC of DHT22 to the GND and 5V pins of Arduino Nano respectively

2. Connect DAT of DHT22 to AO pin of Arduino Nano

 faas fasn: smaa

MAARAsAAAA RIS IS AR AT AR,
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4.2

Choosing an Example file in the DHT sensor library

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

New

Open...

Open Recent
Sketchbook
Examples
Close

Save

Save As...

Page Setup
Print

Preferences

Quit

& sketch_feb22a | Arduino 1.8.5
B Edit Sketch Tools Help

Ctrl+N
Ctrl+O

vV

_BSPN

Ctrl+W
Ctrl+S
Ctrl+Shift+S |

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q

A
11.ArduinolSP >

Examples for any board
Adafruit Circuit Playground >

Bridge >
Esplora >
Ethernet >
Firmata >
GSM >
LiquidCrystal >
Robot Control >
Robot Motor >
SD >
Servo >
SpacebrewYun >
Stepper >
Temboo >
TET >
WiFi >
RETIRED >

Examples for Arduino Nano

EEPROM >
SoftwareSerial >
SPI >

Wire >

Examples from Custom Librarii

Adafruit ADS1X15 >
BMP280-master
DHT sensor library
NewliquidCrystal
RTClib

s NN

Vo

byl

v
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Arduino Nano, ATme

DHT_Unified_Sensor :

DHTtester

=

0

O

X

328P on COMS
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4.3

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 various DHT humidity/temperature sensors
/{ Written by ladyada, public domain

File Edit Sketch Tools Help

@ DHTtester | Arduino 1.8.5

DHTtester

I’/ Example testing sketch for various DHT humidity/temperature sensors
/! Written by ladyada, public domain

#include "DHT.h"

#include "DHT.h"

#lefine DHTPIN 2 /1 what digital pin ve're connected to]

o

/! what digital pin we're comnected ‘co]

#define DHTPIN 40

/¢ Uncomment whatever type you're using!

/##def ine DNTTYPE DHTI1  // DHT 11

#define DHTTYPE DHT22  // DHT 22 (&M2302), AM2321
/{#def ine DHTTYPE DHTZI /1 DHT 21 (&M2301)

/! Uncomment whatever type you're using!

{I#define DHTTYPE DHT11  // DHT 11

#lefine DHTTYPE DHT2Z  // DHT 22 (&M2302), AM2321
/l#define DHTTYPE DHT21  // DHT 21 (&M2301)

/! Connect pin | (on the left) of the sensor to 45V

/¢ NOTE: If using a board with 3.3V logic like an Arduino Due connect pin 1
/1 ta 3.3V instead of SV!

/! 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

Compile and upload the program again and see the results.

& COM5 — o X
| Send
ThDHTxx test! o
Homidity: 61.70 % Temperature: 21.70 *C 71.06 *F Heat index: 21.54 *C 70.77 *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: 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: 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: 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: 61.50 % Temperature: 21.70 *C 71.06 *F Heat index: 21.53 *C 70.76 *F
Homidity: 61.50 % Temperature: 21.70 *C 71.06 *F Heat index: 21.53 *C 70.76 *F

v
[“] Autoscroll iNo line ending 9600 baud v Clear output

4.4

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, J.M.H. Chang HKO
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@ My_new AWS | Arduino 1.8.5
File Edit Sketch Tools Help

My_new_AWS §

¥include <lire.h>
#include <DHT.h>

#defire DHTPIN AD
#deofire [WITYPE DHT22
DHT dht(DHTPIN INTTYPE);

void setup() {
11 put your setup code here,
Sexial begin(9600);
Sexial printIn("This is my first AWSIggrom 1");
dht begin();
}

void loap() f]

11 gut your main code here, to run repeatedly:

Jiget and print humidity data
float b =« dht, readHumidity();
CHumidity: *);

flget and print temperature data
float t = dht, readTenperature();
Serial.print(*Tenperature; *);
Sevial.print(1);

Sexial.print("C ")

delay(1000-w11112()%1000 + 10);

— O X @ DHTtester|Arduino 1.8.5 - (u] X
ile Edit Sketch Tools Help

DHTtester §

/] Bxample testing sketch for various DHT hunmidity/temperature sensors

/1 ¥ritten by ladyada, public domain

Wefive DTPIN 80 // what digital pin ve're comected m]

/1 Uncomment whatever type you're using!
- SIS P SRS
{1 DRT 22 (MN2302), MM2321

#efine DHTTYPE DHTZ2

/! Connect pin | (on the left) of the sensor to +5V

11 YOTE: If wsing a board with 3.3V logic like an Arduino Due connect pin |
/1 t0 3.3V instead of 5VI

/1 Connect pin 2 of the sensor to vhatever your DHTPIN 1

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

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

1 Initialize DHT sensor.

/] Note that older versions of this library took an optional third parameter to

11 tweak the timings for faster processors. This parameter i1s no longer needed
sat DT geading algorithe adjusts itself to work on faster procs.

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
File Edit Sketch Tools Help

My_new_AWS §

Vinclude dhire.h>
#include «<DHT.h»

#define DHTPIN AD
#dofire DHITYPE DHT22
DHT dht(DHTPIN INTTYPE);

void setup() [
11 put your satup code here, to run once
Sexial.begin(9600);
Sexial.printIn(*This is my first AYS program 1*);

dht begin();

}

void loop() []

11 put your main code here, to run repestedly

Jlget and print tumidity data
float b « dht, resdHumidity();
Sexial.print("Humidity: *);
Senl.print(h);

Sexiol print(*2\t*);

[lget and print tempersture data
float t = dht.readTenperature();
Sexial.print(*Temperature: *);
Sexial.print(1);

Serial.print("t  ");

dolay(1000-n11112()21000 + 10);

Prepared by K.H. Tam, J.M.H. Chang HKO

- O X |@ DHTteste

File Edit Sketch Tools Help

DHTtester §

{1#define DNTTYPE DHT2!  // DHT 21 (MN2301)

1

[ Connect pin 1 (on the left) of the sensor to +5V

{ BOTE: If using a board with 3.3V logic like an Arduino Dee comnect pin |
/1 to 3.3V instead of 5V!

{ Connect pin 2 of the sensor to vhatewver your DKTPIN 1s

/1 Connect pin 4 (on the right) of the sensor to GROUND

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

/ Initialize DHT sensor.

[ Note that older wersions of this library took an optional third parameter to
Il tweak the timings for faster processors. This parameter 1s no longer needed
/1 as the current DHT reading algoritha adjusts itself to work on faster procs.
DHT dht(DHTPIN, DHTTYPE);

void sstup() {
Sertal .beg1n(9600);

Sertal .printin(*DiTx test!®);

void loop() {

11 ¥a1t a fev seconds between measurements.

dalanl2NNN) -
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Copy the loop() section of DHTtester to My_new_AWS and modify them as shown
below:

@ My_new AWS | Arduino 1.85

- o X @ DHTtester | Arduino 185
File Edit Sketch Tools Help

File Edit Sketch Tools Help

My_new_AWS §

DHTtester
ire.h> )
#include <DHT.N»

woid loep() {
" IHTPIN 40 /] Yart a fev seconds betwesn measaremsnts.
define
#ofire DNTTYPE DNT22 dalay(2000);
DHT dht(DHTPIN IMTTYPE);
/] Reading temperature or hamidity takes about 250 millissconds!
void setup() [ /[ Sensor resdings may also be wp to 2 seconds ‘old’ (its a very slov sensor)
/1 put your setup code here, to run once
Sexial.begin(9600); & dafanlt)
Sexial.printIn(*This is my first AUS program 1"); e
dht begin(); 11 Bead as Fahrenhert (isFahrenbeit = troe)

float f = dht. readTenperature(tive);
1

void loap() U

/1 put your main code here, to yun repeatedly

I] Chack 1f any reads farled ard exit eazly (to try agam).
if (isoan(h) |1 isoan(t) | isoan(f)) {
Semal.printla('Failed to read from DHT sensor!®);
tetumn;
1

Jiget and print bumidity data
float h = dht, readHumidity();
Sexiol print(“Humidity: *);
Seriol.print(h); /1 Camgate heat index in Fabresheit (the defanlt)
Seriol.print(*A\"); fleat hif = dht.computeHeatlndex(f, b);

I/ Compate heat tndex 1n Celsins (1sFabrebert = false)
float hic = dht.computelieatindex(t, b, falss);

[lget and print tempersture data
flost t = dht. resdTenperature();
Serial print(Temperature; *);
t);

Sexial print("C B

Serial pri Senal print(‘Huaidity: *);
Seral prist(h);
Sernal.print(* Wt*);

deloy(1000-m11112()21000 + 10);

ol
Serial print(t);
Serial.print(* *C )

Add a time delay for ensuring printing a data record every second.
delay(1000-millis()%1000 + 10);

4

File Edit Sketch Tools Help

My_new_AWS §

#include <Nire b
#include <DHT . h=

#ilefine DHTRIN AD
#define DHITYPE IHTZ2
DHT dht(DHTPIN,IHITYFE);

wold setupl) {

#f put wour setup code here, to run once:
Sexial begin(Q600);

Sexial.println{"Thiz iz my first AWS program !");

dht beging);

Sexial print§C ")

delay(1000-nillis()1000 + 10);

Prepared by K.H. Tam, J.M.H. Chang HKO updated on 12.7.2018
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€8 My_new_AWS | Arduino 1.8.5 - =] *
File Edit Sketch Tools Help

Compile the program and see the results

My_new_AWS §

#include <Wire h= ~
#include <DHT .he

#define OHTPIN A0
#define DHTTYPE DIHTZZ
DHT dht{DHTPIN,DHTTYPE);

woid setupl) {
A oput wour setup code heres, to run once:
Serial _bezin(96007);
Serial println{"Thiz iz my first MWS program 1");

dht _heging);

void loopd) |

FEoput your main code here, to run repeatedly:

Flget and print humidity data
float h = dht.readHumidity();
Sextal_print("Humidity: "3;
Sextal_print(h);
Serial_print{"%");

fleet and print temperature data
float t = dht.readTemperaturel );
Serial.print("Temperature: ");
Serial print(t);

Sexial print("C "1

delay(1000-nillis{ 331000 + 10):

1
| y
& com3 - O X
[ ]
This iz my first AWS program ! ~
Humidity: 56.80% Temperature: 24 _50C Humidity: 56 90% Temperature: 24 _50C
v
< >
[] Autoscroll Noline ending ~ | [9600band | | Clear ontpot
Prepared by K.H. Tam, J.M.H. Chang HKO updated on 12.7.2018
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(5)Installing a Pressure sensor BMP280 module

Wiring

5.1

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 @@

(GND or

oDa'

updated on 12.7.2018
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5.2 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 5 d X
File Edit Sketch Tools Help

q New Ctrl+N
Open... Ctrl+O
Open Recent
Sketchbook
, Examples > _ a
Close Ctrl+W 11.ArduinolSP >
Save Ctrl+S Examples for any board
Save As.. Ctrl+Shift+S Adafruit Circuit Playground > -
Page Setup  Ctrl+Shift+P Bradge ’ 4
Print Ctrl+P gt ’
Ethernet >
Preferences Ctrl+Comma Firmata >
Quit Ctrl+Q GSM ?
T LiquidCrystal >
float h = .readHumic Bebia tontoo] S
/1 Read temperature as Robot Motor N
float t = dht.readTempe SD >
I/ Check 1f any reads Servo >fain).
1 (isnan(h) || i1snan(t SpacebrewYun >
Senal.printin("Failed Stepper >
return; Temboo ’
| TFT >
Senal.print("Humidity: o ’
{ .Lr?d .print("Humidity: RETIRED S
Senal.print(h);
Serial. print (" %\t"): Examples for Arduino Nano
Bl 2 o EEPROM >
Senal.print("Temperaturg .
| Sedid vrsatil): SoftwareSerial >
.Ll’?d .print : <p| 5
Senal.printin(" *C ") Wire S
Examples from Custom Libraries

Adafruit ADS1X15
BMP280-master
DHT sensor library

NewliquidCrystal
RTClib

duino Nano, ATmega328P on COM5&

Prepared by K.H. Tam, J.M.H. Chang HKO updated on 12.7.2018
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& bmp280_example

File Edit Sketch Tools Help

bmp280_example

#include "BMP280.h"

#include <Wire.h>
BMP280 bmp280:

void setup()
{
Serial. begin(9600);
10(!bmp280.init()){
Serial.printIn("Device error!");
}

i

void loop()
{

float pressure;

Compile and upload the program to Ar

duino Nano and see the results.

& COM5
Send
Temp: 23.32C (o)
A|Pressure: 101556.00Pa
Altitude: -19.21m
v
[V Autoscroll No line ending 9600 band v Clear output

5.3 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. In setup(), add bmp.init(); as shown.

&8 My_new_AWS | Arduina 1.8.5

File Edit Sketch Tools Help

My_new_AWS §

#include =Nire he
#include =DHT h=
#include "BWPZE0_H"

#define IHTPIN AQ

#define DIHTTYFE DHT22
DHT dht{DHTPIN, IHITYPE);
BMPZE0 bmp2El ;

5 bmp280_example | Arduino 1.8.5
File Edit Sketch Tools Help

bmp280_example

COAULIIOARY LR UL LR -

# LIABILITY, WHETHER IW &M ACTIOM OF CONTRACT, TORT OR OTHERW
* OUT OF OR IN COMNECTIOW WITH THE S0FTWARE OR THE 1SE OR OTH
* THE SOFTWARE .
E¥

'[#inc:lude "BMP2EEI.h"]

#include <Wire_ h=

vold setup() {
A put wour setup code here, to run once:
Berial bezin{9600);
Serial println{"Thiz iz my first AW program 1");

dht . begin);

BHEZ30 bp280

wold setup()

bpZB0 . initi); «m—

Prepared by K.H. Tam, J.M.H. Chang HKO
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void loop{) {
£f put your main code here, to run repeatedly: void loop()

f

fizget and print humidity data float pressure;

float h = dht._readHumidity();
Sexial_print("Humidity: ");

Sexial.print(h); flzet and print temperatures

Sexial_print("T\"); Serial print("Temp: ");
Sexsal print(bmp280.getTenperature( ));
fizget and print temperature data Sexial_println("C"); /f The unit for Celsius because original arduino don't support speical symbols
float t = dht.readTenperature();
Sexial print("Temperature: "); flget and print atmospheric pressure data

Berxial print(t);
Bexial println{"C "I;

Serial print("Pressure: ");
Sersal print{pressure = bnp280 getPressurel));
Pl sexiol.println("Fa");

ffzet and print atmospheric pressure data
float p = bmp280 getPressure( )/100;
BE

flget and print altitude data
Sexdal print{"sltitude: ");

Serial_print({"Pressure:
Sexial print{p);

Sexial_printlni"hFa"); Bevial print(bmp280 calcdltitude(pressure));
delay{1000-nilli=()%1000 + 107; Sexial println("m");
i Sexial_println("sn");/fadd a line between output of different times.

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

& comM3 - m| X

Send

Thiz iz mw first AWS program | ~
Humidity: 57.208% Temperature: 24 300
Pressure: 1001 .00hPa

Humidity: 57.208% Temperature: 24 300
Pressure: 1001 .00hPa

Humidity: 57.00% Temperature: 24 300
Pressure: 1001 .00hPa

Humidity: 57.00% Temperature: 24 300
Pressure: 1001 .00hPa

Humidity: 57.00% Temperature: 24 300
Pressure: 1001 .00hPa

Humidity: 56.90% Temperature: 24 300
Pressure: 1001 .00hPa

[ Lutoscrall o line ending  ~ | 9600 bavd - Clear output

Prepared by K.H. Tam, J.M.H. Chang HKO updated on 12.7.2018
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(6) Installing a Real-Time Clock module

Wiring

6.1

1. Connect DS1307 Vcc to 5V and GND to ground respectively

2. Connect DS1307 SCL to Adruino A5

3. Connect DS1307 SDA to Adruino A4
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6.2 Choosing an Example file in RTC library
Choose the ReadTest file from the DS1307RTC library as shown below:

& My_AWS | Arduina 1.8.5
File|Edit Sketch Tools Help
New Ctrl+N

Open crl+0

Open Recent
Sketchbook >

Examples n
Close Ctrl+W 08.Strings
Save Ctrl+S 09.USB

Save As. Ctrl+Shife+S 10.5tarterkit_BasicKit
11.ArduinolSP

Page Setup  Ctrl+Shift+P
e . Examples for any board

Adafruit Circuit Playground
Preferences  Ctrl+Comma Bridge
Quit Cul+Q Esplora

-] Ethernet
Firmata

GSM
LiquidCrystal
Robat Control
Robot Motor
sD

Servo
SpacebrewYun
Stepper
Temboo

TFT

VHiFi

RETIRED

Examples for Arduine Nano
EEPROM

SoftwareSerial

sl

Wire

Examples from Custom Libraries
Average-master >

BMP280-master >

DHT sensor library >

DS1307RTC ReadTest

NewliquidCrystal SetTime
K

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

& ReadTest | Arduina 1.85
File Edit Sketch Tools Help

ReadTest

€9 comM3

#include <Mire he
#1include <TimeLib he
#1include <D81307RTC he

woid setup() {

SnllnGsm DR1307RTC Read Test

while (|8exial} ; // wait for serial

delag(2000; e e e e aamaa— ==

Sexial.println("I1307RTC Read Test");

Sevl - % Ok, Time = 23:02:18, Date (D/M/Y) = 26/6/2018

!
26/6/2018

26/6/2018
267672018
267672018
26/6/2018
26/6/2018
26/6/2018

Ok, Time = 23:02:19, Date (D/M/T)
woid loop() {
Ok, Time = 23:02:20, Date (DAM/T)
e ¢ Ok, Time = 22:02:21, Date (D/M/Y)
Sexial.print({"0k, Tine = "); .
print2digits{tn.Hour); Dk, Time = 23:02:22, Date I:D.I'IH.I"Y:I
At ensie): Ok, Time = 22:02:23, Date (D/M/Y
Sexial write(':');

]
print2iigits(tn Second); Ok, Time = 23:02:24, Date (D/W/Y)
]

Sexial.print(", Date (D/MSY) = "); .
e e (= Ok, Time = 23:02:25, Date (D/M/Y
Sexial write('/');
Sexial print{tm Month);
Sexial write('/');
Sexial_print(tmfearToCalendax(tm_Year));
Sexial println{);
else {
if (RTC.chipPresent()) {
Sexiel.printIn{"The 31307 iz stopped. Flease run the RetTime");
Sextel.printIn{"exanple to initialize the time and begin running.");
Serial.println();
}else {
Servial println{"D$1307 read error! Please check the circuitry ");
Sexial println{);

! Lutozeroll

delay(9000);

Prepared by K.H. Tam, J.M.H. Chang HKO updated on 12.7.2018
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6

.3 Modifying My_new_AWS file to include the RTC ReadTest program
Open My_new_AWS file and copy the below lines from ReadTest file to the file, minor
modification from print2digits to Serial.print would be needed for simplifying the code.

&) My_new_AWS | Arduino 1.8.5

File Edit Sketch Tools Help

My_new_AWS
#include <Wire hs
#include <DHT h=
#include “BMP2E0.H"
#include <TimeLlib h»
#include <DS1307RTC he

#define DHTEIN AD

#define DHTTYPE DHIZZ
DHT dht(DHTPIN IHTTYPE);
EMPZE0 bnpZ280;

vold setup() {
AF put your setup code here, to run once:
Serial begin(9600);
Berial.printlng"Thiz iz my first AWS program "

dht bezing);
bmp280 _init{);

1

woid loop() ﬂ

tmElements_t t0;

% ReadTest | Arduina 1.8.5
File Edit Sketch Tools Help

ReadTest

include <TimeLib . he
include <DE1307RTC h-

wold setup() {
Sexial_begin{9600);
while {!Serial) ; f/ wait for serial

delay{200);

Sextal println{"DE1307RIC Read Test");

Sexiel println{"------------o--moo- "1
1

A oput wour main code here, to run repeatedly:

if (RTC.read(tm)) {
Sexial.print({"Ok, Time = ");
Sexial print({tm_ Houx);

Serial write(':');

Sexial print(tm_Minute);

Serial write(':');
Sexial.print{tm_ Second );

Serial print(", Date (DM = ");
Serial print(tm_ Day);
Serial write{'/');
Sexial. print(tm_Month);
Sexial.write(' /' );

Serial print{tmfearTolalendar{tm Year));

Sexial. println();

! tmElements_t tm; l

6RTC.Iead(tm)) {

Rexial.print("Ok, Time = ");

print2digits(tm Hour);

Sexial write(':');

print2digits{tn Minutel;

Sexial.write(':');

print2digits(tm_ Second);

Sexial print(", Date (D/M/Y) = ");

Sexsal print({tm.Day);

Sexial write('/');

Sexial_print(tm_Month);

Sexial write('/');

Sexsal print({tm¥earToCalendar(tn Year));

Serial.prmtln();l

} elze

if (RTC.chipPresent()) [
Sexial.printIn{"The D21307 is stopped.
Sexmal println{"example to initialize the time and begin ruwmning.");
Sexial printIn{);

}else {
Sexiol.printIn{"D21307 read error!
Sexial println();

}

delay{G000);

i

delay(1000);
1

~N

Plea=e run the 3=tTime"};

Please check the clrcultry.");

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

file again!

@@ co - m] X
Bend

This is my first AWS program ! fal

Humidity: 57.20% Temperature: 24 200

Pressure: 1001.00hPa

Ok, Time = 11:9:4, Date (DM/Y) = 12/7/2018

Humidity: 57.20% Temperature: 24 200

Pressure: 1001 00hPa

Ok, Time = 11:9:5, Date (D/M/Y) = 12/7/2018

Humidity: 57 30% Temperature: 24 200

Pressure: 1001.00hFa

Ok, Time = 11:9:6, Date (DM/Y) = 12/7/2018

Humidity: 57.30% Temperature: 24 20C

Pressure: 1001 00hPa

Ok, Time = 11:9:7, Date (D/M/Y) = 12/7/2018

Humidity: 57 30% Temperature: 24 200 v

[ Antoserall No line ending ~ | | 9600 baud ~ Clear output
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(7) Installing a LCD Display

Front view

(R - |
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7.1 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
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7.2 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

T N

New Ctrl+N

Open... Ctrl+O

Open Recent

Sketchbook

Examples {’
Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+Shift+S

Page Setup Ctrl+Shift+P

Print Ctrl+P
Preferences Ctrl+Comma

Quit Ctrl+Q

[lget and print atmospher|
Serial.print("Pressure: |
pressure = bmpESO.gclPrg
Senal.print(pressure);
Senial.printiIn("hPa");

//get and print altitude ¢
Serial.print("Altitude: |

pressurel = bmpZSO.gctP}

Sernial.print (bmp280.cal \.‘5‘

Senal.printin("m");

Prepared by K.H. Tam, J.M.H. Chang HKO

A
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

Examples for Arduino Nano
EEPROM
SoftwareSerial

SPI

Wire

Examples from Custom Libraries

Adafruit ADS1X15
BMP280-master
DHT sensor library
NewliquidCrystal
RTClib

28

HelloWorld_4bit

HelloWorld_byVac
HelloWorld_i2c
HelloWorld_si2c
1!

HellowWorld_SR
i2cLCDextralO
i2cLCDextralO_templeonardo
LCDHellowWorld
LCDiSpeed
performancelLCD
SerialDisplay
thirdparty libraries

duino Nano, ATmega328P on COM5
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Compile and upload the LCDHelloWorld program to Arduino Nano and see the

output shown on the LCD display.

AWS | Arduino 1.8.5 o R

void
{
I
I'1¢

[lgel
Ser
pré
Ser
Ser

//gel
Ser
pre
Ser
Ser

F||e EA'; Clectola T 1 1iole

File Edit Sketch Tools Help

€ LCDHelloWorld | Arduino 1.8.5 = | X

o Ll B Upload

LCDHelloVWaorld

//Hello World program for the LCD20x4 display

#include <Nire.h>

#1include <LiguidCrystal 12C.h>

#def1ne BACKLIGHT PIN 3

LiquidCrystal 12C lcd(0x3F.2.1.0.4.5.6.7.3.POSITIVE); // Set the LCD 12C address
[/LigquidCrystal 12C 1ed(0x27,2,1,0,4,5,6,7,3,POSITIVE);

void setup () {
led.setBacklightPin(BACKLIGHT PIN.POSITIVE);
led. setBacklight (HIGH): :
led.begin(20,4); /! 1nitialize the lcd

led.setCursor(0.0):
led.clear();
led.print("Hello World"):

void }DL‘D () {

yf dynamic memory,

Arduino Nano, ATmega328P on COM5
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ENNENTRY V-

Hzllo blorld

7.3 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. Add 2 new commands into the script in having the time format as XX:YY:2ZZZ
HH:MM:SS, since if we print the date out directly, when having a single digit time (i.e.
10:09:04, the display will show 10:9:4 instead of 10:09:04), therefore we need to add a
command in keeping the format.

@ LCDHelloWorld | Arduino 185

! @

File Edit Sketch Tools Help

DHT e
0. b

TimeLib b
DE1307RIC b

#i i progran for lay
#i
#
i
N
. . "
Finclude <Liguid Crysial_12C b -fmmm— #det ine BACKLIGHT_PIN 3
#de IMTFIN A0
#ef ive HTIYPE IMT22 Ligwid Crystal_IZC 1ed(033F.2,1.0.4.5.6.7.3 FOSITIVE: | /1 et the 10D 120 addres
$iet e BACKLIGHT_FIN 3 [ ETTIT LY W T O I B ) L 9

DHT &ht{DHTPIN DHTTYPE };

#include <LigwidCrystal 12C h»

L

BUI230 beg280;
Liquid Crystal_I12C 1cd(0z3F,2,1,0,4,5,6,7,3 FOSITIVE); led setBacklightPin( BACKLIGHT_PIN POSITIVE);
led satBacklight(HI0H);
led bogin(20,4); /1 initialize the lod
led e tursor(0,0);
stup() | led.clese();
b your stlep cole ere, led (“Hello Yorld*)
{9600); |
Sexisd. println{"This is my first AVS progres
woid 1 (2R
dht
Tap2B0. inin(); H

Ied satBecklightPin(BACKLIGHE_PIN POSITIVE);
1od. setBacklight{HIoHY;

led 204y,
1
loop() |
tnElowonts_t b
(tn),
L yon

24", tn Day, tn Month, ta¥earTolelendaz(tn Yenr));

Add new command

*R024 202 124" , tn Hour ,tm Minute, tn Second );
0);
timphrrayz);
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&
"
la

4 NS §
TR
tnElements_t i
RTC, read(n);

£ put vour nain code here, to fun fepeatedly:

HiPrint Date and Time on display

printf (myhrrayl  “B02A/B024/%44"  tw Day , tm Month , teYea rToCalendar tn Year));
led zet (0.0,

led print{myAreayl );

sprantf (myArray@, “BOSH B2 X024 tm Hour  tm Wirate, tw. Second );

led .sotCursor(12,0);
led . print{myArray2);

/[ Integrate the abbreviation setting on display

f7iPcint Tenperature information on display Y
float t = dht.cesdTemporaturef);
led setCursor(6,1); . . .
10d paintdt L // Showing temperature info. on display
led . ety (18, 1);

\ led pring("C"); J

£71Pcint Humidity information on display N
float h = dht. ceadHumidi ty( ); . L . .
led 0t rs01(6,2); // Showing humidity info. on display
led . print(h,1);

led 2ty 1(18,2);

\ led peint("%"); J
#7iPrint Pressure information on display '\

loat p = baiplB0. getProssurel )/100;
led setCursor(6,3); . . .
ted print(p,1); // Showing pressure info. on display
led setCursor(17,3);

led peint("hPa®);

\L.!-I---{lmu--u.il (%1000 + 10); J
)

If you want to output the degree symbol °C, try to change the command lcd.print(“C”); to
lcd.print(“\337C”) in temperature module command,;

TemrF:
EH:
Pres:

]
&
1

L
=

Congratulation! You have now completed your My_new_AWS project!
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