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What i1s Co-WIN?

The Community Weather Information Network (Co-WIN) is a joint public education initiative between
-> The Hong Kong Observatory (HKO)

-> The Hong Kong Polytechnic University (PolyU)
-> The Chinese University of Hong Kong (CUHK)

It was established in 2007 to serve as a platform for providing real-time weather information to the
public via the internet. In 2017, a phase 2 public education was commenced in promoting meteorology
and climate change to public citizens with more multi-disciplinary interactions and public engagements.
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ldeas on Automatic Weather Stations (AWS)

Multi-satellite Ground Station

Sea Buoy

Measure atmospheric Available weather parameterS'

conditions to provide Q -
information for: Py I(I

1. Weather forecasts
2. Weather and climate studies
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Objectives

After the workshop, we hope you would learnt:
- Simple electronic circuitry

- Programming techniques
- Application on turning real-time weather parameters into digital observations

Today’s Target
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Part |I: Basics on Arduino Nano Board and Sensors

Power LED
Rx/Tx LEDs Ground Pin : :
These LEDS indicate communication Usi'f:::::énsrz E;Ot\gdi :fV
between your Arduino and your computer. P .g : Y
5V Pin circuits

Expect them to flicker rapidly during sketch
upload as well as during serial
communication. Useful for debugging.

Digital Pins

Microcontroller

Analog Input Pins
By default, they measure analog
: signals from ground to 5 volts. In this
| project, only AD, A4 and A5 will be
e used. For I2C communication with the
sensors, A4 will be connected to SDA
and A5 will be connected to SCL.

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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Part I: Basics on Arduino Nano Board

and Sensors

DHT22

Temperature and Humidity

Model DHT22
Power supply 3.3-6VDC
Qutput signal digital signal via single-bus

Sensing element

Polymer capacitor

Operating range

humidity 0-100%RH; temperature -40~80Celsius

Accuracy

humidity +-2%RH(Max +-5%RH); temperature <+-0.5Celsius

Resolution or sensitivity

humidity 0.1%RH; temperature 0.1Celsius

Repeatability

humidity +-1%RH; temperature +-0.2Celsius

Humidity hysteresis +-0.3%RH
Long-term Stability +-0.5%RH/year
Sensing period Average: 2s

Interchangeability

fully interchangeable

Dimensions

small size 14*18%5 Smm; big size 22*28*5mm

BMP280

Pressure and Altitude

Parameter
Voltage at any supply pin
Voltage at any interface pin
Storage Temperature
Pressure

ESD

a

Condition
Voo and Vppie Pin

< 65% rel. H.
HBM, at any Pin

CDM
Machine model

Min

Max
4.25
Voo + 0.3
+85
20 000
£
1500
1200

Unit

°C
hPa
kv

DS1307 RTC

Real-time Clock

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCL Clock Frequency fscL 0 100 kHz
Bus Free Time Between a STOP and 4 47 s
START Condition BuF : ¥
Hold Time (Repeated) START
Condition (Rep ! tiosTa (Note 4) 4.0 us
LOW Period of SCL Clock tiow 4.7 us
HIGH Period of SCL Clock tigh 4.0 us
Setup Time for a Repeated START
Condition tsusta 4.7 us
Data Hold Time tup.oar 0 us
Data Setup Time tsupar (Notes 5, 6) 250 ns
R_lse Time of Both SDA and SCL ta 1000 ns
Signals
Fall Time of Both SDA and SCL
Signals te 300 ns
Setup Time for STOP Condition tsusto 4.7 us
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Part |I: Basics on Arduino Nano Board and Sensors

TTTTTTrill @ Liquid Crystal Display Monitor 2004A
“ﬁ o i Display information acquired

UCC -
S0A = | 3
PIN NO SYMBOL FUNCTION
SCLL -
1 VSS Power Ground
2 VDD Power supply for logic circuit (+5V)
3 Vo For LCD drive voltage (variable)
@ ﬂnuluununm
E g E = l-l' E E E f g g § E 4 RS (C/D) H: Display Data, L:Display Instruction
+/
5 R/W H: Data Read (LCM to MPU) ; L: Data Write (MPU to LCM)
6 E Enable signal.
Write mode (R/W = L) data of DB<0:7> is latched at
the
falling edge of E.
Read mode (R/W = H) DB<0:7> appears the reading data
while E is at high level
7-14 DBO-DB7 Data bus. There state I/0 common terminal.
15 A Power for LED Backlight (+5V)
16 K Power for LED Backlight {Ground)
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Part Il: Electronic Circuitry

Simple Closed Circuit
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Part Il: Electronic Circuitry
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Part Ill: Get Started With Arduino Programming

Running the Arduino IDE and Selecting a proper Arduino board

& My_AWS | Arduino 1.8.5
File Edit Sketch Tools Help

Auto Format

Archive Sketch

Fix Encoding & Reload
Serial Monitor

void setup() {
Serial Plotter
Foput your se

WiFi101 Firmware Updater

Board: "Arduino Nano"
Processor: "ATmega328P"
Port

Get Board Info

void loop() {
H put wour ma

i Programmer: "AVRISP mkil"
Burn Bootloader

Ctrl+T

Ctrl+Shift+M
Ctrl+Shift+L

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

LikyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Maotor
Arduino Gemma

Adafruit Circuit Playground
Arduino Yan Mini

Arduino Industrial 101
Linino One

Arduino Uno WiFi
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€ My_AWS | Arduino 1.8.5

File Edit Sketch Tools Help

New

Open...

Open Recent
Sketchbook
Examples
Close

Save

Save As..

Page Setup
Print

Preferences

Quit

Ctrl+N
Ctrl+O

Ctrl+W
Ctrl+S
Ctrl+Shift+$

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q

mn once:

run repeatedly:




Part Ill: Get Started With Arduino Programming

Setting up an appropriate Communication Port

@ My_AWS | Arduino 1.8.5 = 0 x

File Edit Sketch Tools Help

My _AWS §

woid setup() { Ca

Hoput vour setup code here, to run once:
Serial heg 1090007 ;
Sertal -print("This 1s my first AVS program !");

}

void loop(d {

HEoput your main code here, to run repeatedly:

Opens up the USB port for serial

communication and set the baud rate
to 9600 bps

Prints the value passed into the
brackets (“ ”) on to the Serial Monitor

B #H R X EH HONG KONG OBSERVATORY




Part Ill: Get Started With Arduino Programming

Basic structure of a new project file

& My_AWS | Arduino 1.8.5 — 5| X
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
My_AWS § Fix Encoding & Reload
. Serial Monitor Ctrl+Shift+M
void setup() o e
Serial Plotter Ctrl+Shift+L . . .
/1 put your sq Press this button to compile the program and upload to Arduino
Serial .hegin(960 WIiFi101 Firmware Updater /
Serial -print("Thi g o
Beard e is e Mang= > Open the display window
) Processor: "ATmega328P" >
Port: "COM5" b Serial ports
SR | Get Board Info ~ COM5 My AWS
Hoput yourmg P : "AVRISP mklI" > et 0
BelEULL 2L /! put your setup code here, to run once: @ COM5 i ] S
Burn Bootloader Serial .beg1n(9600); Tl
} Sertal .print("This 1s my first AFS progran !");
This is my first A¥S program ! A
}
void loop() {
/! put your main code here, to run repeatedly:
}
v
v
Autoscroll No line ending ~ 9600 baud v Clear output
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Part Ill: Get Started With Arduino Programming

Using the loop() function

€ My AWS | Arduino 1.85 = O X
File Edit Sketch Tools Help

My AWS §

void setup() | 2

fopnt wour setup code here, to run once:
Serial .heg 1096007 ;
Sertal .print("This 15 wy first AVS program !");

woid loop() {

fopnt wour main code here, to min repeatedly:

Sertal .print{"This 15 wy first AVS program !");

2]
g}
(]
L

Send

This is my first
This 15 my first
This 15 my first
This 15 my first
This 15 my first
This 15 my first
This 15 my first
This is my first
This 15 my first
This is my first
This 15 my first
This 15 my first

A4S
A
AR
S
A4S
AirS
A8
AirS
A8
AlrS
A
AR

T

program !
program !
program !
program |
program !
program !
program !
program !
program !
program !
program !

program !

>

Antoscroll

:No line ending | | 2600 baud

St

Clear output
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Download Your Libraries

HE [
RIEFH]

v W
> H3D4#
s TH
> X
> B
> mEH
= BR
> B ¥R
> & Windows (C)

> w- Recovery Image (D)
> W

6 BEE

Lal

> F# > 2 > Downloaded_Arduino_library

&

Adafruit_Sensor-master
ADS1X15-master
BMP280-master
DHT-sensor-library-master
NewliquidCrystal
RTClib-master
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2 Downloaded_Arduino_l.. @

2 HE

20/2/2018 12:02
20/2/2018 12:02
20/2/2018 12:02
20/2/2018 12:02
20/2/2018 12:02
20/2/2018 12:02

e
BEZHK
BEENK
BEZHK
BEEHK
BEZNK
BEZHK

(Download Libraries Here:
//g00.gl/95EQQS

~\

| = | libraries

* U FSEE -
| i) EgEm -
FER[ E= Eeid ]
RIEFH] Hilmk
EIELE AseEE #E
« v P > i > I > Arduino > libraries v
B X# N ER B
= BA * Adafruit_Sensor-master
Arduino ADS1X15-master
- Downloaded_Arduino_library BMP280-master
libraries DHT-sensor-library-master
My_AWS NewliquidCrystal
RTClib-master
& OneDrive T
L
3 3D Wt
a F&H 5
7 EIEE

a
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$EZ libraries

Z B

20/2/2018 12:05
20/2/2018 12:05
20/2/2018 12:05
20/2/2018 12:05
20/2/2018 12:05
20/2/2018 12:.05
4/10/2017 14:31
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Part V. Enjoy Your Time !!!
Stage 1: Installing a temperature and humidity sensor DHT22 module
Stage 2: Installing a Pressure sensor BMP280 module
Stage 3: Installing a Real-Time Clock module

Stage 4: Installing a LCD Display

If you have any question during your work

PLEASE ASK !l ©
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Part VI: Recommendation

Email or Phone Password

facebook s B E—

Email or Phone Password

facebook I EE—

HEARENEE
CWOS

& Public group

About

Discussion

Members

Events

EBA NG HKO
]

Videos

@hk.observatory
Photos

Home

Posts e Like @ Share | --- @ Send Message
Searci s goup G + Join group +«« More | .Join this group to post and comment Videos

Files

Photos Posts Q. Search for posts on this Page
About i 1Y
@ ﬁfqu = HED Government organisation in Hong Kong
Community :
Instagnam - BA Noios EREEORBE - AERAAETRELATEOTRAER | T8 _
: M=REEHEH . 2L EENNETHE =X THEE, 6 Community Seedl
Info and ads gﬁiizgrzﬁgﬁzﬁgﬁgﬁ  MESFNATREER TS i 65431 people like this
L =R = =R T=l
ERMEE TERE, HRLER OSSR LRER - R L
FEBS (REmiR2AEWIESD  http/url.hko.hk/3VoABWL ... About o
. oul
hkObSeNatOry & Bt See more ee

27 863 4,514 f3EH=E 0 iEHEP

de
Q" FHEXNE HKO

RBelF - REAL ° ° ~
Welcome to follow our social media pages
ABEARARA  ANEEBREE - BEIREBIMA -

| R @

R A E: www.hko.gov.hk

fb.me/hk.observatory

& & RXE& HONG KONG OBSERVATORY




	投影片編號 1
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12
	投影片編號 13
	投影片編號 14
	投影片編號 15
	投影片編號 16

