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Preface

About Our Company

Located in Shenzhen, the Silicon Valley of China, KeeYees Technology
Inc. is a big & professional Electronic Products Manufacturer and Seller,
dedicated to open-source hardware research & development, production
and marketing. All of our products comply with International Quality
Standards and are very popular in a variety of different markets
throughout of the world. KeeYees is your best choice in various
electronic modules & components designed for customers of any level to
learn Arduino and Raspberry Pi knowledge. In addition, we also sell
products like 3D printer accessories, connectors and terminals kits, DIY
parts and tools to support your work and design challenges from Home,

School to Industrial applications!

US Amazon Store Homepage:
https://www.amazon.com/shops/A2K4DGCC72N9AG
UK Amazon Store Homepage:
https://www.amazon.co.uk/shops/A1F4U6XVWUBG1U
DE Amazon Store Homepage:
https://www.amazon.de/shops/A1F4U6XVWUBG1U
FR Amazon Store Homepage:
https://www.amazon.fr/shops/A1F4U6XVWUBG1U
IT Amazon Store Homepage:
https://www.amazon.it/shops/A1F4U6XVWUBG1U
ES Amazon Store Homepage:
https://www.amazon.es/shops/A1F4AU6XVWUBG1U
JP Amazon Store Homepage:
https://www.amazon.co.jp/shops/A7NY3JX21TGU2
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KeeYees 1.3"" OLED display + ESP8266
NodeMCU + BME280 Weather Station
Tutorial
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Overview

This tutorial can realize the real-time update of weather data and time of
the city via the wireless network. The newest BME280 module replaced
the DHT11 and DHT22 module, can monitor not only the environment
temperature and humidity, but also the air pressure accurately. Moreover,
the 1.3" large OLED IIC display module replaced the small 0.96"screen
can give all the data a clearer and larger display. This kit can not only
monitor weather conditions of your local city, but also its surrounding
environment. Combined with the ESP8266 NodeMCU and bme280
module, it can obtain the weather data whether you access the network or

not. All in all, you can achieve the purpose whatever you want.

Part 1: Pin Connection

1. NodeMCU ESP8266<------- >0OLED
3.3V---VCC

GND---GND

D1---SCL

D2---SDA

2. NodeMCU ESP8266<------- >BME280
3.3V---VCC

GND---GND
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DI1---SCL

D2---SDA

Connection Diagram
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Part 2: Set up Development Environment

1. Download Arduino IDE 1.8.7

https://www.arduino.cc/en/Main/Software

2. Add ESP8266 Development Board and Driver File
Step 1: Open Arduino IDE, click file->Preferences, in the pop-up window
" Additional Boards Manager URLs " input:

http://arduino.esp8266.com/stable/package esp8266com_index.json , then click

OK.

[Fle![Edit Sketch Tools Help

Mew Ctrl+MN
Open... Ctrl 20
¥

Close Chel + W
S Ctrl+5
Save As. Ctrl+5hift+5

Page Setup  Ctel+Shift+P

Print Ctrl+P -
lers, to run repeatedly:

I Preferences  Ciel+ Camma ]

Quil Cwl+Q KeeYees
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Skatchbeook location

D: '\ Ar duine| Browss |

Editor langaage: :F.nglith {English) v: frequires restart of Arduine)
Editor fent mize: 18

Interface scale: VUl hutematic 100~ % (requires restart of Arduine)

Thema: Dafault thame 'j frequires restart of hrduine)

Show verbose output daring: || compilation [ upload

Cempiler warnings: :lom 'r:

[ Bisplay Lline numbers
[} Enable Code Folding

[¥]Verify code after upload

|| Use sxternal editor
Agreszively cache compiled core

[#] Check for updates on startup

[¥] Update sketch £iles te new axtsnsion on save (pde -7 . ino)

|Save when wverifying or upleading

(=]

Additional Boards Manager URLs: I)\ltpi.l'.l'lrdmno. vspd286, con/stable/package_espB256cea_index. json

be edited dir

t1y in the fils

Wers praferences cu

C:\Users'Adninistrator Appata’Local Ardainol 5\prefersnces. txt

when Ardui & ool running KEEYEES

fedit only

[ o6 ][ Cowa |

Step 2: Download ESP8266 development board

sketch_dec2da | Ardun

File aiil- Sketch

Crl+T

Archive Sketch
sketeh_decl4a Fix Encoding & Reload
setup () Manage Libraries... Ctel+Shift+1

Serial Manitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L
} WiFi101 Firmware Updater
[ 8card: "NodeMCU 1.0 (ESP-12E Module)” | ¢ | Bosrds Manager... |
void loop() Upload Speed: "115200° ! A
I/ put you CPU Frequency: "80 MHz" L Arduino AVR Boards
Flach Size: *4M (1M SPIFFS)* ! Arduino Yin
1 Debug port: "Disabled” 1 Arduino/Genuing Una
Debug Level: "Nane* I Arduino Duemilanave or Diecimila
IwlP Variant: "v2 Lower Memory™ L Arduino Nano
VTables: *flash® ' Arduino/Genuino Mega or Mega 2560
Erase Flash: "Only Sketch® Ll Arduino Mega ADK
Port L Arduing Leonarde
Get Board Info Arduino Leonardo ETH
Programmer: "AVRISP mkil* R Arsiineabnino: Micra
Burn Bootioader Arcuing Esploca
Arduino Mini
Arduing Ethernet
Arduino Fio
Arduing BT
LilyPad Arduino USB
LilyPad Arduino

Arduino Pro or Pro Mini
Arduino NG or older
Arduine Robot Contrel
Arduing Rebot Motor
Arduine Gemma

Adafruit Circuit Playground
Arduino Yin M
Arduino Industrial 101
Lininc One

Arduino Uno WiFi
Arduino ARM

KeeYees

2-bits) Boards
Arduino Due (Programming Port)
Arduino Due (Native USB Port)
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Step 3: Search for “esp8266” in the pop-up window and click “Install”.

Type ALl - | ¢3p5266

espB266 by ESPE266 Community version 2.4.2 INSTALLED L |
Boards included in this package:

Ganaric ESPFE266 Module, Ganaric ESFE28S Modula, ESFDuino (ESP-13 Modula), Adafrult Feather HUZZAH ESPB266, Invant Ona,
XinaBox CW01, ESPresso Lite 1.0. ESPrassc Lite 2.0. Ph 1.0. Ph 2.0, deMCU 0.9 (ESP-1Z Module). NodeMCU 1.0
(ESP-12E Module), Olimex MOD-WIFI-ESPE266(-DEV), SparkFun ESPB266 Thing, SparkFun ESPEZEE Thing Dev, SweetPea

ESP-210, LOLIN(\WEMOS) D1 R2 & mini, LOLIN{WEMODS) D1 mini Pre, LOLIN[WEMOS) D1 mini Lite, WeMos D1 R1, ESPino (ESP-12
Module), ThaiEasyElec's ESFino, Wiflnfo, Arduino, 40 Systems gend oD Range, Digistump Oak, WiFiduino, Amperka WiFi Siot,

Sased Wio Link, ESPactro Cora.

Onling help
More info

Select version v | Tastal KEEVEES | Update || Bemove |

Step 4: After downloading, choose the correct module. If the list as shown
in the figure below does not appear, it means that the download fails, so

download again.

Auto Format CirlsT
Archive Sketch
sketch_dec24a Fix Encoding 8 Reload

oid setup() Manage Libraries... Ctel +5hift+1 -
/7 put you  Serial Moritor Ctrl+Shift-M
Serial Plotter Ctrl+Shift+L
} WiFi101 Firmware Updater

Board: "NodeMCU 1.0 (ESP-12E Module)® Boards Manager...
loop() Upload Speed: "115200°
£ put you CPU Frequency: “80 MHz"
Flash Size: *4M (1M SPIFFS)"
} Debug port: "Disabled"
Debug Level: "None™
IwIP Variant: "v2 Lower Memory™

Y
LilyPad Arduine
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Rebot Control
Arduino Robat Motor
Arduino Gemma

VTables: ‘Flash® el

Erase Flash: *Only Sketch® Adafruit Circuit Playground
Arduino Ydn Mini

o Arduino Industrial 101

Get Board Info e L
Linino One.

Programmer: "AVRISP mkil" 1 Arduino Uno WiFi

Bumn Bootioader Arduino ARM (32-bits) Boards
Arduino Due (Programming Port)
Arduino Due (Native USB Port)
E5PB266 Madules
Generic ESPE266 Module

Generic ESP8285 Module

ESPDuino (ESP-13 Module)

Adafruit Feather HUZZAH ESP8266

XinaBex CWO1

ESPresso Lite 1.0

ESPresso Lite 2.0

Phoenix 1.0

Phoenix 2.0

NodeMCU 0.9 (ESP-12 Module)
o[Choimcy 17 ]

Olimex MOD-WIFI-ESP82656(-DEV)

SparkFun ESPB266 Thing

SparkFun ESPA266 Thing Dev

SweetPea ESP-210

LOLIN(WEMOS) D1 R2 & mini

1O TRAATERAMEY YT mini Bre

KeeYees

Step 5: To download the library file, click the options shown in the

figure below.
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Ctrl+R
Upload Ctrl+U
skatch, Upload Using Programmer Ctrl+Shift+U
vaid =i Export compiled Binary Ctrl+Alt+S

/1 B show Sketch Falder Ctrl+k
l Include Library I A
} “add Fle.. Manage Libraries... I Ctrl+Shift+]

Add 1P Library...

sopl) {
// put your main code here, to run repeq Bridge

Arduino ibraries

Esplora

} Ethernet
Firmata
G5M
Keyboard
LiquidCrystal
Mouse
Robot Control
Robat IR Remote
Robot Motor
5D
Servo
SpacebrewYun
Stepper
TFT
Temboo
WiFi

Caontributed fibraries
ACROBOTIC 5501306
Adafruit SH1106
Arduboy2
ArduboyTones
ArduinoOTA

Blynk

DHT sensor library for ESPx
DNSServer

EEPROM

ESPB266

Type |11 v | Tepic All * | |e558265 weather

ESPE266 Weather Station by ThingPulse Version 1.6.4 INSTALLED s
ESP2266 bazed internet connected Weather Station ESPE2EE based internet connected Weather Station
M in

Snlp:l wRTElom

ESPiLight by Puuu

pilight 423.92 MHz protocols library for Arduino With this port of pllight $33.92 MHz protocols, you can transmit, recaive and
parse all 434 MHz protocols (@.9.. rc switches or weather stations) supported by pilight. This should help to implemeant [T
bridges between the 434MHz-RF band and internet pratocols. It is developed and tested on ESPE266.

KeeYees

Step 7: Search for “JSON Streaming” and click “Insall”.
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Type [A11 »] Topic [a1 = | 7508 Stresming

AJSP by Bartosr Dielowski bl
Another IS0 Streaming Parser The library is a simple streaming parser written with a small memory footprint in mind.
bl ini

Json Streaming Parser by Daniel Eichhorn Version 1.0.5 TNSTALLED
A vary mamory efficient library to parse (large) JSON objects on small devices A very mamary efficiant library to parse (large)
JSOM objects on small devices

e KeeYees

Select versisn v

Step 8: Search for “adafruit bme280” to add the bme280 driver file

and click “Insall”.

&% Library Manager X
Type (K11 v | Topic a1l v | [adafruit tmezs]
Adafruit BME280 Library by Adafruit Version 1.0.8 INSTALLED ~
Arduing library for BME280 sensors. Arduing library for BME220 humidity and pressure sensors.
More infe

Select version il Install KEEYEEE

Step 9: Search for “adafruit Unified sensor” to add the adafruit

sensor file and click “Insall”.

| E® Ubrary Manager X

Type [AD | Topic [AI1

i ¥
i Adafruit's Unified Sensor Library.
| More info

+ | Adafruit LSM303DLHC by Adafruit

Unified sensor driver for Adafruit's LSM202 B kout [Accel ter + M t ) Unified sensor driver for Adafruit's
LSM2032 Breakout (Accelerometer + Magnetometer)

More info

Adafruit TSL2561 by Adafruit

Unified sensor driver for Adafruit's TSL2561 breakouts Unified sensor driver for Adafruit's TSL2561 breakouts
More info

Adafruit Unified Sensor by Adafruit Version 1.0.2 INSTALLED
Required for all Adafruit Unified Sensor based libraries. A unified sensor abstraction layer used by many Adafruit sensor libraries.
More info

ESelent version VJ Install

| KeeYees | o
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Step 10: Add the OLED driver file, go to the following URL

https://github.com/ThingPulse/esp8266-oled-ssd1306, and then click Download

ZIP.

& GitHub, Inc. [US]

httpsy//github.com/ThingPulse/esp8266-ole

1-55d1306

Driver for the $SD1306 and SH1106 based 128x64 pixel OLED display running on the Arduino/ESP8266 platform https://thingpulse.com

D 275 commits

¥ 4 branches

16 releases

A% 22 contributors

e View license

Branch: master v

i examples
W resources

i src

travis.ym|

UPGRADE-3.0.md
=] UPGRADE-4.0.md
=] libraryjson

library.properties

=] license

s

Clone with HTTPS @
Use Git or checkout with SVN using the web URL

nttps://github, com/ TningPulse/espB266-01 B

Down!ﬁad Filg |

Open in Desktop

onths ago

KeeYees ...

Step 11: Unzip the downloaded files. Then copy the extracted files

into the libraries folder under the Arduino IDE installation path.

. >

- (D) » arduino-nightly
=8

drivers

examples

hardware

java

% % % %

XM

2019/5/29 16:41
2019/5/29 16:41
20719/5/29 16:41
2019/5/29 16:41
019/5/20 16:41

K

2019/6/3 14:46

iI libraries
reference

©) tools
tools-builder
& arduino
&1 arduinoddj
€ arduine_debug
1] arduino_debug.l4j
[#7] arduino-builder
[2 libusbo.dil
[ msvep100.dil
[ msver100.dil
[ revisions
[ wrapper-manifest

2019/5/29 10:41
2019/5/29 16:41
2019/5/29 16:41
2019/5/21 9:33
2019/5/21 9:33
2019/5/21 9:33
2019/5/21 9:33
2019/5/21 9:33
2019/5/21 9:33
2019/5/21 9:33
2019/5/21 9:33
2019/5/21 9:33
2019/5/21 9:33

395 KB
1KB

393 KB
1KB
11,791 KB
43 KB
412 KB
753 KB
89 KB
1KB

KeeYees
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B 0 s arduino-nightly » libraries » |ty

=28 fENEE ) Fh
2019/5/29 16:41 =
2019/5/31 12:26  3TiE=
2019/5/3112:26 I8

| Adafruit_Cireuit_Playground
| Adafruit_S5D1306-master
|| Adafruit-GFX-Library-master

Bride

espB266-oled-s5d1306-master

2019/5/29 16:41
2019/6/3 14:46
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. Ethernet 2019/5/29 16:41 pra =
. Firmata 2019/5/29 16:41 i
| GSM 2019/5/29 16:41 gz
| Keyboard 2019/5/29 16:41 prg -2
| LiquidCrystal 2019/5/29 16:41 pra =3
. Mouse 2018/5/29 16:41 g
| | Robot_Control 2019/5/29 16:41 g o=
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Part 3: Add and Modify Code

1. Click the options shown in the figure below successively.

8 esp8266 weather | Arduino 1.8.10 Hourly Build 2019/05/21 09:33

File| Edit Sketch Tools Help

Ctrl+N
Ctrl+O

New

Open...
Open Recent
Sketchbook

*| + x, 0 + vy, currentWeather.iconMeteoCon);

Ctrl+W
Ctrl+S
Ctrl+Shift+5

Close
Save

Save As...

Ctrl+Shift+P
Ctrl+P

Page Setup
Print

Preferences Ctrl+Comma

Quit Ctrl+Q

=L
342

343

LIMEINIT = ITUOCEITINET
display->setTextAligm
display->setFont (Aria|
display->drawString(x

()
.
=

o
.
von

display->»setFont (Mete
display->draw3tring(x
String temp = String(
display->setFont (Aria
display->drawString(x
display->setTextiAligm

[T )
[
1 o

[
o
woon -

VR LT FURR PR U ]
[T T R T T B
T N
—

(]
i
=

void drawHeaderOverlay (
now = time(nullptr);
struct tm* timeInfo;
timeInfo = localtims(
char buff[l4];
sprintf_P({buff, BSTR({

355

display->setColor (WHI
display->setFont {Aria|
display->setTextAligm
o4 display->drawString (0
display->»setTextAligm
a1 String temp = String(
367 display->drawString (1
display->drawBorizont

EEPROM

ESPB266
ESPB26BAVRISP
ESPB266HTTPC lient
ESPB266httpUpdate
ESPB266HTTPUpdateServer
ESPB266LLMMNR
ESPB266mDNS
ESPA266NetBIOS
ESPB2665dFat
ESPB266S5DP
ESPB266WebServer
ESPB266WIF
ESPB266WiFiMesh
EspSoftwareSerial
Ethernet(espB266)
Hash

SD(esp8266)
Servo(esp8266)
SPISlave

TFT Touch_Shield V2
Ticker

Wire

Examples from Custom Libraries
Adafruit BME280 Library

Adafruit BMP183 Unified Library
Adafruit BMP280 Library

Adafruit Fingerprint Sensor Library
BH1750FVI

DHT sensor library for ESPx
Esp32WifiManager

W

>
state, intlé t

X, intlé t v) |

int dayIndex) {

ionTime;

¥11:

onMeteoCon) ;
TRIC

memn

nEEny .

AerisForecastsDemo
AerisObservationDemo
AerisSunMoonDemo
AstronomyDemo
oneDayForecaster
OpenWeatherMapCurrentDemo
OpenWeatherMapForecastDemo
PlaneSpotterDemo

SunMoonCalcDemo

WeatherStationDemokbxtended
WeatherStationDemoExtendedDST
WorldClockDemo
WundergroundAlertsDemo
WundergroundAstronomyDemo
WundergroundConditionsDemo

WundergroundForecastDemo

71 woid setBReadyForWeathe

'ESPB266 Weather Station

I WundergroundHourlyDemo

1
2 Serial.println("Setti
373 readyForWeatherUpdate
374

Json Streaming Parser
MFRC522
simpleD5Tadjust

v

>
>
»

- KeeYees
B

2. Replace all code in the WeatherStationDemo with the following code:
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/**The MIT License (MIT)
Copyright (¢) 2018 by Daniel Eichhorn - ThingPulse

Permission is hereby granted, free of charge, to any person obtaining a copy
of'this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR

IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY,

FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO
EVENT SHALL THE

AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER

LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
OTHERWISE, ARISING FROM,

OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE

SOFTWARE.

See more at https://thingpulse.com
*/

#include <ESPWiFi.h>

#include <ESPHTTPClient.h>
#include <JsonListener.h>
#include <Adafruit Sensor.h>
#include <Adafruit BME280.h>

// time

#include <time.h> // time() ctime()
#include <sys/time.h> // struct timeval
#include <coredecls.h> // settimeofday cb()

//#include "SSD1306Wire.h"
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#include "SH1106Wire.h"

#include "OLEDDisplayUi.h"

#include <Wire.h>

#include "OpenWeatherMapCurrent.h"
#include "OpenWeatherMapForecast.h"
#include "WeatherStationFonts.h"
#include "WeatherStationlmages.h"

// Create the Lightsensor instance

#define BME _SCK 13

#define BME_MISO 12

#define BME MOSI 11

#define BME _CS 10

#define SEALEVELPRESSURE_HPA (1013.25)

Adafruit BME280 bme; // 12C

//DHTesp dht;

/***************************
* Begin Settings
**************************/

/I WIFI
const char* WIFI_SSID ="BAN",;
const char* WIFI PWD ="chenyiwei";

String humil;

String temp1;

#define TZ 7 // (utc+) TZ in hours

#define DST MN 60 // use 60mn for summer time-in some
countries

/I Setup

const int UPDATE INTERVAL SECS = 10 * 60; // Update every 20 minutes
unsigned long delayTime;

// Display Settings

const int [2C_DISPLAY ADDRESS = 0x3c;
#if defined(ESP8266)

const int SDA PIN = D2;

constint SDC_PIN =Dl1;

const int DH1=DS5;

#else

const int SDA_PIN = 4; /D3;

const int SDC_PIN = 5; //D4;
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const int DH1=14;

#endif

/I OpenWeatherMap Settings

// Sign up here to get an API key:

// https://docs.thingpulse.com/how-tos/openweathermap-key/

String OPEN_ WEATHER MAP APP ID =
"02a19f4506b3008018¢8690¢62db526";
/*

Go to https://openweathermap.org/find?q= and search for a location. Go through the
result set and select the entry closest to the actual location you want to display
data for. It'll be a URL like https://openweathermap.org/city/2657896. The number
at the end is what you assign to the constant below.

*/
String OPEN. WEATHER' MAP LOCATION ID = "1795565";

// Pick a language code from this list:

// Arabic - ar, Bulgarian - bg, Catalan - ca, Czech - ¢z, German - de, Greek - el,
// English- en, Persian (Farsi) - fa, Finnish - fi, French - fr, Galician - gl,
//'Croatian - hr, Hungarian - hu, Italian - it, Japanese - ja, Korean - kr,

// Latvian - la, Lithuanian - It, Macedonian - mk, Dutch - nl, Polish - pl,

// Portuguese - pt, Romanian - ro, Russian - ru, Swedish - se, Slovak - sk,

// Slovenian - sl, Spanish - es, Turkish - tr, Ukrainian - ua, Vietnamese - vi,

// Chinese Simplified - zh_cn, Chinese Traditional - zh_tw.

String OPEN. WEATHER -MAP LANGUAGE = "de";

const uint8 t MAX FORECASTS =4;

const boolean IS METRIC = true;

// Adjust according to your language

const String WDAY NAMES[] = {"SUN", "MON", "TUE", "WED", "THU", "FRI",
"SAT"};

const String MONTH_NAMES[] = {"JAN", "FEB", "MAR", "APR", "MAY", "JUN",
"JUL", "AUG", "SEP", "OCT", "NOV", "DEC"};

/***************************

* End Settings

**************************/

// Initialize the oled display for address 0x3c

//-sda-pin=14 and sdc-pin=12

//SSD1306Wire display(I2C_DISPLAY ADDRESS, SDA PIN, SDC_PIN);
SH1106Wire display(I2C_DISPLAY ADDRESS, SDA PIN, SDC_PIN);

OLEDDisplayUi  ui( &display );

15/ 34



www.KeeYees.com

OpenWeatherMapCurrentData currentWeather;
OpenWeatherMapCurrent currentWeatherClient;

OpenWeatherMapForecastData forecastsy MAX FORECASTS];
OpenWeatherMapForecast forecastClient;

#define TZ_ MN ((TZ)*60)
#define TZ SEC ((TZ)*3600)
#define DST SEC ((DST_MN)*60)
time t now;

// flag changed in the ticker function every 10 minutes
bool readyForWeatherUpdate = false;

nomn,
b

String lastUpdate =
long timeSinceLastWUpdate = 0;

//declaring prototypes

void drawProgress(OLEDDisplay *display, int percentage, String label);

void updateData(OLEDDisplay *display);

void drawBME(OLEDDisplay *display, OLEDDisplayUiState*  state,intl6 t x,
intl6_ty);

void drawDateTime(OLEDDisplay *display, OLEDDisplayUiState* state, intl6 t x,
intl6_ty);

void drawCurrentWeather(OLEDDisplay *display, OLEDDisplayUiState* state,
intl6_tx, intl6 ty);

void. drawForecast(tOLEDDisplay *display, OLEDDisplayUiState* state, intl6_t x,
intl6_ty);

void drawForecastDetails(OLEDDisplay *display, int x, int y, int dayIndex);

void drawHeaderOverlay(OLEDDisplay *display, OLEDDisplayUiState* state);

void setReadyForWeatherUpdate();

// Add frames

// this array keeps function pointers to all frames

// frames are the single views that slide from right to left

FrameCallback frames[] = { drawDateTime, drawCurrentWeather,~ drawForecast,
drawBME};

int numberOfFrames = 4;

OverlayCallback overlays[] = { drawHeaderOverlay };
int numberOfOverlays = 1;
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void setup() {
Serial.begin(115200);
Serial.println();
Serial.println(F("BME280 test"));
bool status;
status = bme.begin(0x76);
if (Istatus) {
Serial.println("Could not find a valid BME280 sensor, check wiring!");
while (1);
Serial.println("-- Default Test --");
delayTime = 1000;

Serial.println();
}
// initialize dispaly
display.init();
display.clear();
display.display();

//display.flipScreenVertically();
display.setFont(ArialMT_ Plain_10);
display.setTextAlignment(TEXT ALIGN CENTER);
display.setContrast(255);
WiFi.begin(WIFL SSID, WIFI PWD);
int counter = 0;
while (WiFi.status() = WL_CONNECTED) {
delay(500);
Serial.print(".");
display.clear();
display.drawString(64, 10, "Connecting to WiFi"),
display.drawXbm(40, 30, 8, 8, counter % 3 == 0 ? activeSymbole
inactiveSymbole);
display.drawXbm(54, 30, 8, 8, counter % 3 == 1 ? activeSymbole
inactiveSymbole);
display.drawXbm(68, 30, 8, 8, counter % 3 == 2 ? activeSymbole
inactiveSymbole);
display.display();

counter++;

b

// Get time from network time service
configTime(TZ_SEC, DST SEC, "pool.ntp.org");
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ui.setTargetFPS(30);

ui.setActiveSymbol(activeSymbole);
ui.setlnactiveSymbol(inactiveSymbole);

//-You can-change this to
/' TOP, LEFT, BOTTOM, RIGHT
ui.setIndicatorPosition(BOTTOM);

// Defines where the first frame is located in the bar.
ui.setIndicatorDirection(LEFT RIGHT);

// 'You can change the transition that is used
// SLIDE_LEFT, SLIDE RIGHT, SLIDE TOP, SLIDE DOWN
ui.setFrameAnimation(SLIDE LEFT);

ui.setFrames(frames, numberOfFrames);
ui.setOverlays(overlays, numberOfOverlays);

// Inital UI takes care of initalising the display too.
ui.init();

Serial.println("");

updateData(&display);

}

void loop() {
if (millis() - timeSinceLastWUpdate > (1000L*UPDATE INTERVAL SECS)) {
setReadyForWeatherUpdate();
timeSinceLastWUpdate = millis();

}

if (readyForWeatherUpdate && ui.getUiState()->frameState == FIXED) {
updateData(&display);

§
int remainingTimeBudget = ui.update();

if (remainingTimeBudget > 0) {
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// 'You can do some work here

// Don't do stuff if you are below your
// time budget.
delay(remainingTimeBudget);

}

void drawProgress(OLEDDisplay *display, int percentage, String label) {
display->clear();
display->setTextAlignment(TEXT ALIGN CENTER);
display->setFont(ArialMT Plain_10);
display->drawString(64, 10, label);
display->drawProgressBar(2, 28, 124, 10, percentage);
display->display();

}

void updateData(OLEDDisplay *display) {
drawProgress(display, 10, "Updating time...");
drawProgress(display, 30, "Updating weather...");
currentWeatherClient.setMetric(IS. METRIC);
currentWeatherClient.setLanguage(OPEN_ WEATHER MAP LANGUAGE);
currentWeatherClient.updateCurrentByld(&currentWeather,
OPEN WEATHER MAP APP ID, OPEN WEATHER MAP LOCATION ID);
drawProgress(display, 50, "Updating forecasts...");
forecastClient.setMetric(IS METRIC);
forecastClient.setLanguage(OPEN_ WEATHER MAP LANGUAGE);
uint8 t allowedHours[] = {12};
forecastClient.setAllowedHours(allowedHours, sizeof(allowedHours));
forecastClient.updateForecastsByld(forecasts, OPEN_ WEATHER MAP APP _ID,
OPEN WEATHER MAP LOCATION ID, MAX FORECASTS);

readyForWeatherUpdate = false;
drawProgress(display, 100, "Done...");
delay(1000);

}

void drawBME(OLEDDisplay *display, OLEDDisplayUiState* = state,intl6 t x,
intl6 ty){

float temp 1=bme.readTemperature();
float pres1=bme.readPressure()/100.0F;
float humil=bme.readHumidity();
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delay(delayTime);,

display->setTextAlignment(TEXT ALIGN CENTER);
display->setFont(ArialMT Plain_16);

String humi=(IS_ METRIC ? "H:" : "H:")+String(humil, 1)+(IS METRIC ? "%" :
%");

display->drawString(64+x, y, humi);
display->setTextAlignment(TEXT ALIGN CENTER);
display->setFont(ArialMT Plain_16);

String temp=(IS_ METRIC ? " T:" : "T:")+String(temp1, 1)+(IS_METRIC ? "°C" :

HOFH);

display->drawString(64+x, 15+y, temp);

display->setTextAlignment(TEXT ALIGN CENTER);

display->setFont(ArialMT Plain_16);

String pres=(IS "METRIC ? " P:" : "P:")+String(presl, 1)+(IS_METRIC ? "hPa" :
"hPa");

display->drawString(64+x, 30+y, pres);

b

void drawDateTime(OLEDDisplay *display, OLEDDisplayUiState* state, intl6 t x,
intl6_ty) {

now = time(nullptr);

struct tm* timelnfo;

timeInfo = localtime(&now);

char buff[16];

display->setTextAlignment(TEXT ALIGN CENTER);
display->setFont(ArialMT Plain_10);
String date = WDAY NAMES[timelnfo->tm_wday];

sprintf P(buff, PSTR("%s, %02d/%02d/%04d"),
WDAY NAMES[timeInfo->tm_ wday].c_str(), timelnfo->tm_mday,
timelnfo->tm_mon+1, timelnfo->tm_year + 1900);

display->drawString(64 + x, 5 +y, String(buff));

display->setFont(ArialMT Plain 24);

sprintf P(buff, PSTR("%02d:%02d:%02d"), timelnfo->tm_hour,
timelnfo->tm_min, timelnfo->tm_sec);

display->drawString(64 + x, 15 +y, String(buff));

display->setTextAlignment(TEXT ALIGN_ LEFT);

}
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void drawCurrentWeather(OLEDDisplay *display, OLEDDisplayUiState* state,
intl6_tx, intl6 ty) {
display->setFont(ArialMT Plain_10);
display->setTextAlignment(TEXT ALIGN CENTER);
display->drawString(64 + x, 38 + y, currentWeather.description);

display->setFont(ArialMT Plain 24);
display->setTextAlignment(TEXT ALIGN_ LEFT);

String temp = String(currentWeather.temp, 1) + (IS METRIC 2"°C" : "°F");

display->drawString(60 + x, 5 + y, temp);

display->setFont(Meteocons Plain_36);
display->setTextAlignment(TEXT ALIGN CENTER);
display->drawString(32 + x, 0 + y, currentWeather.iconMeteoCon);

void drawForecast(tOLEDDisplay *display, OLEDDisplayUiState* state, intl6 t x,
intl6_ty) {

drawForecastDetails(display, x, y, 0);

drawForecastDetails(display, x + 44, y, 1);

drawForecastDetails(display, x + 88, y, 2);

}

void drawForecastDetails(OLEDDisplay *display, int x, int y, int dayIndex) {
time t observationTimestamp = forecasts[dayIlndex].observationTime;
struct tm* timelnfo;
timelnfo = localtime(&observationTimestamp);
display->setTextAlignment(TEXT ALIGN CENTER);
display->setFont(ArialMT Plain_10);
display->drawString(x + 20, y, WDAY NAMES[timeInfo->tm_wday]);

display->setFont(Meteocons Plain 21);
display->drawString(x + 20, y + 12, forecasts[dayIndex].iconMeteoCon);
String temp = String(forecasts[dayIndex].temp, 0) + (IS METRIC ? "°C" : "°F");

display->setFont(ArialMT Plain_10);
display->drawString(x + 20, y + 34, temp);
display->setTextAlignment(TEXT ALIGN_LEFT);
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void drawHeaderOverlay(OLEDDisplay *display, OLEDDisplayUiState* state) {
now = time(nullptr);
struct tm* timelnfo;
timelnfo = localtime(&now);
char buff]14];
sprintf P(buff, PSTR("%02d:%02d"), timelnfo->tm_hour, timelnfo->tm_min);

display->setColor(WHITE);
display->setFont(ArialMT Plain_10);
display->setTextAlignment(TEXT ALIGN_ LEFT);
display->drawString(0, 54, String(buff));
display->setTextAlignment(TEXT ALIGN RIGHT);

String temp = String(currentWeather.temp, 1) + (IS METRIC ? "°C" : "°F");

display->drawString(128, 54, temp);
display->drawHorizontalLine(0, 52, 128);

}

void setReadyForWeatherUpdate() {
Serial.println("Setting readyForUpdate to true");
readyForWeatherUpdate = true;

}

3. Change the **** in the code to your wireless network name and

password you want to connect to.
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File Edit Sketch Tools Help

espa266_weather §

$include <time.h> S/ time () ctime ()
$include <sys/time.h> f/ struct timeval
#$include <coredecls.h> // settimecfday cb()
//#include "S5D1306Wire.h"™

$include "5H110&6Wire.h"™

#include "QOLEDDisplavylUi.h™

$include <Wirs.h>

$include "OpenWeatherMapCurrent.h”™

$include "OpenWeatherMapForecast.h™

$include "WeatherStationFonts.h™

T o T e
T T T TR = T ="

=i
=1 o

$include "WeatherStationImages.h™
12 #includs "DHIesp.h"™

20 #include <BH1750FVI.h>

22 /) Create the Lightsensor instance

23 BH1750FVI LightSensor (BH1730FVI::k _DevModeContLowRes);
24 4define BME SCEK 13

25 #define BME MISO 12

26 d#define BME MOSI 11

27 |4define BME C5 10

23 f#define SEALEVELFRESSURE HPA (1013.25)

29 hAdafruit BME230 bme; // I2C

30 DHTesp dht;

L
o

6 ([conat char* WIEI 55ID = mwk¥¥wamz

const char’ WIFI PWD = "*¥xkwxsxn;

39 f#define TZ ki f5 [ute+) TZ in hours

40 gdefine DST_MN 60 /S use &60mn for summer time in 30mME CoOUntries
41

42 /) Setup

43 const int UPDATE INTERVAL SECS = 10 * &0; // Update every 20 minutes
44 |lunsigned long delayTime;

45 |/ Display Settings

4¢ const int I2C DISPLAY ADDRESS = Ox3cy

47 £#if defined (ESP3266)

43 conat int S5DA PIN = D2;

4% const int SDC_PIN = D1;

50 const int DH1=D3;

5l (#else

52 const int SODR_PIN = 4; //D3; ( v

53 const int SDC_PIN = 5; //D4; EE EES
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4. To get the API, click the url in the red box below, enter the web page
and register an account with email, you can get the API for free, paste
the obtained API string into the double quotation marks in the red box

below.

Hle Edit Sketch Tools Help

2spA266_weather §

40 #define DST_MN a0 ff use 60mn for summer time in some countries
4
[/ Setup

const int UPDATE INTERVAL SECS = 10 * 60; // Update every 20 minutes
unsigned long delayTime;

// Display Settingsa

const int I2C DISPLAY ADDEESS = Ox3c;

#if defined(ESP2266)

const int SDA PIN = D2;

const int SDC PIN = D1:

const int DH1=D5:

$else

conat int SDA PIN = 4; //D3;

L R R e
B I L T o O R S R

E

[ T S e T |

O s
W o

wl

53 ceonst int SDC_PIN = 5; //D4;

54 const int DH1=14;

55 #endif

58 // OpenWeatherMap Settings

57|// S5ign up here to get an API key:

58 | // https://docs.thingpulse.com/how-tos/openweathermap-key)/
5% String OPEN WEATHER MAF APP ID =

- 1

ooy o o
SRR T o I e

I = I
T s
1
T
m
b
(i
il
i)
L
1
I
i

-1

String OPEN WEATHER MAP LOCATION ID = ™dkakwkumg

o

[/ Pick a language code from this list:

f/ Arabic — ar, Bulgarian - bg, Catalan - ca, Czech - cz, German - de, Greek - £1,
// English - en, Persian (Farsi) - fa, Finnish - fi, French - fr, Galician - g1,
[/ Croatian - hr, Hungarian - hu, Italian - it, Japanese — ja, Korean - kr,

// Latwvian - la, Lithuanian - 1lt, Macedonian - mk, Dutch - nl, Polish - pl,

[/ Portuguese - pt, Romanian - ro, Russian - ru, Swedish - se, S5lovak - sk,

f/ Slovenian - sl1, Spanish - es, Turkish - tr, Ukrainian - ua, Vietnamese - wvi,

// Chinese Simplified - zh cn, Chinese Traditional - zh tw.

String OFEN WEATHER MAFP LANGUAGE = "de";

conat uintd _t MAK FORECASTS = 4;

consat boolean IS5 METRIC = true; KEE i EES

o
[T ]

s
]

e T T B B e et B B |
LI R B e N L TR T
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me suldes How-tos Hardware specs

How toe Create OpenWeatherMap API key

Create OpenWeatherMap API key

Create Wunderground API key

Install drivers for USB-to-Serial As your device will be displaying data from Weatl lap you need an "AP1 key” from them. It uniquely

Prepare Arduino IDE for ESP8266 ties requests from your device(s) to your account and ensures that the number of requests remains within
your allotted quota.

« Gotohtt

« Take note of the features in the "Free” column. By using the free plan you are limited to 60 calls per
minute.

« Inthe "Free” column click on "Get API key and Start”.

Price rome

Subscribe to current weather, forecasts, and historical data collections and enjoy our fast simple API!

Current weather and forecasts collection KEEVEES

Free Startup Developer Professional Enterprise

Price Free 40USD /meesh 100 USD (momn  4TOUSD (moesn 2,000 USDH/ meenh
P n a3 ot S cows

Subscribe to current weather, forecasts, and historical data collections and enjoy our fast simple API!
Please, read How to buy before you subscribe.

Please note that Current weather & forecasts ection and Historical weather collection are different products and have separate subscriptions.

Current weather and forecasts collection

KeeYees

Free Startup Developer Professional Enterprise
Price Free 40USD /month 180 USD /month  470USD/month 2,000 USD / month
Price is fixed, no other hidden costs (VAT is not included)
Subscribe | 3 i " e
Calls per minute (no more than) 60 600 3,000 30,000 200,000
srrent weather Af o b v J v
a a2 o o < o .r‘
¥ :) v o v o
naps 2.0: Current, Fotecast, Historical MEW - - ' ' v
W v v v
Ve i v ' ' J v
o o
X o o V o v
¢ ‘ ‘ ’ ‘

If you don't have an account, click Sign up to register.
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How to start ol

It is quite easy to work with Openweather API. Just sign up to get your APl key and then call any
weather API. And mind using API key in every API call whatever account you choose from Free to
Enterprise.

How to start in 3 simple steps

and get an APl key (APPID) on your account page.

It takes up 10 1 hour to activate your API key. We send you a confirmation emiail as your API key is ready to work

n Start using API for free.

Find the complete description of AP! calls with a list of parameters and examples of responses in AP documentati

Please, use AP| key in each AP call

n If you need more features than Free account can give you, look at the options of our monthly subscriptions here.

Choose your subscription depending on a number of calls per sec, AP availability, service provided, and other features

Contact us via Support Center

Example of using APl key in API call

Description

Please, use your APl key in each AP! call KEE ﬁ EES

5. Enter the following website, click API, enter a name in the red box on
the right, and click “Generate” to generate an API KEY

https://home.openweathermap.org/api_keys

API key will be activated and ready for using within a couple of hours.
You can generale as many AP keys as needed for your subscription. We accumulate the total load from all of them

Name Create key

798ef 2d2c0dTe 18T e 2o 50580 2 e Vel Default f =

443271554368a7905cof82af 64407010 0.96 fin

6. Paste the generated Key into the code.
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I espl266_weather §

40 #define DST_MN &0 // use 60mn for summer time in some countries

42 |// Setup

43 const int UPDATE INTERVAL SECS = 10 * 60; // Update every 20 minutes
44 unsigned long delayTime;

// Display Settings

o const int I2C DISPLAY ADDRESS = Ox3cy

#if defined(ESP82&6

SDR_PIN = D27

SDC_PIN = D1

DH1=D5;

S5Dh_PIN = 4; //D3;
5DC_PIN = 5; //D4;
DH1=14;

= // OpenWeatherMap Settings
7|// S5ign up here to get an APT key:

ng OPEN WEATHER MAP APP ID = "02al9f4506b3008018cifés0e62dbs2

KeeYees

7. Click the link in the first red box below and paste the obtained city

code into the second red box.
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/i espA266_weather§

40 gdefine DST_MN a0 // use &0mn for summer time in some countries

41
42
43
44

[N R I |
0o =1 oy 0N

Mo
o

LEE S

w

o

(=B =~ VI = V= VI = VR 1]
=1 =

] ad Al Y
e [ T I

e |
oo

[+ B BN
e BN R ]

i

Setup

const int UPDATE INTERVRAL SECS = 10 * &0; // Update every 20 minutes
unsigned long delayTlime;

i

Display Settings

& const int I2C DISPLAY ADDRESS = (Ox3cr

#if defined (ESP8266)

const int SDA_PIN = D2;
const int SDC PIN = D1;
const int DH1=D5;

$clse

const int SDA PIN = 4; //D3;

const int SDC_PIN

5; //D4;

const int DH1=14;
#endif

I
i

OpenWeatherMap Settings
S5ign up here to get an API key:
https: //docs. thingpul se. com/how-tos/openweathermap—ke

String OPEN_WEATHER MAP APP ID = "02al%f4506b3008015cB3fE90et2db526™;

String OPEN_WEATHER MRP LOCATION ID = "17%5565";

i
I
i

Pick a language code from this list:

Arabie - ar, Bulgarian - bg, Catalan - ca, Czech - cz, German - de, Greek - el,
English - en, Persian (Farsi) — fa, Finnish — £i, French - fr, Galician - gl,
Croatian — hr, Hungarian - hu, Italian - it, Japanese - ja, Korean - kr,
Latvian - la, Lithuanian - 1t, Macedonian - mk, Dutch - nl, Polish - pl,
Portuguese - pt, Romanian - ro, RBussian - ru, Swedish - se, Slowvak - 3k,
Slovenian - 81, Spanish - es3, Turkish - tr, Ukrainian - ua, Vietnamese - vi,
Chinese S5implified - zh cn, Chinese Traditional - zh_tw.

String OPEN WEATHER MAP LANGUAGE = "de";

7 'const uintd t MAX FORECRASTS = 4;

const boolean IS METRIC = true; KEE i EES

8. Search for the name of your city

Weather in your city KeeYees

L & ETY temperature from -2 10-2 *C, wind 3 nv/s. clouds 0 %, 1028 hpa

Geo coords [39.5128, 116.6997]

Search engine is very flexible. How it works:

« Put the city's name or its part and get the list of the most proper cities in the world. Example - Lon or Lond or London. The more precise city name you
put the more precise list you will get

To make it more precise put the city's name or its part, comma, the name of the country or 2-letter country code. You will get all proper cities in chosen
country. The order Is important - the first is city name then comma then country. Example - Lon, UK or Lon, GB or London, GB or Lon, England
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9. Click the name of city.

Weather in your city KEEVEES

s cloa

. 4 temperature from -2 to -2 "C, wind 3 mv's. clouds 0 %, 1028 hpa

Geo coords [39.5128, 116.6997]

Search engine is very flexible. How it works:

« Putthe r_nys name or its part and gt‘l the list of the most proper cities in the world El{lﬁ'!ﬂl? - Lon of Lond or London. The maore precise <:|t3-I name you
put the mare precise list you will get

To make it more precise put the city's name or its part, comma, the name of the country or 2-letter country code. You will get all proper cities in chosen
country. The order is important - the first is city name then comma then country. Example - Lon, UK or Lon, GB or London, GB or Lon, England

10. The number after the url is the city code. Paste it into the code.

@ & nny:s://openweathermap.o!g/cityT804540 |

pport Center

QWeatherinyourcity #)Signin @ Sign Up

Weather M Guide AP Stations  Widgets  Blog

vﬂn‘m Home / Weather forecast

KeeYees

Your ci e < Current location
Qrrat vedher ad foecss inyar dy

M’H’nlﬂdﬂg ™ Main Daily Hourly Chart Map
= 8¢ \Weatter and forecasts in Lagfag (N

42'C 6mm
Mist

@ Precipitation

10:55 Jun 6 Wrong data? -& Temperature

wind Gentle Breeze, 5.0 m/s, 36'C  4.8mm
South (180)

Cloudiness Few clouds

30°C  3.6mm
Pressure 1009 hpa
Humidity 73%
Sunrise  04:46 24C  24mm
Sunset 19:37
S 39.51,116.69] 18 12mm
coords
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WeaatherStationDamo §

Helse
const int SDA_PIN
const int SDC_PIN

#endif

5: //D3. KeeYees
4: //D4:

{/ OperileatherMap Settings

// Sign up here to get an AFI key:

// https://docs. thingpul se. com/how—tos/operweathermap—ey/

String OPEN_WEATHER NAP_APP_ID = "d4327f95d368a79b5c0f82af6d407010";

String OPEN_WEATHER_NAP_LOCATION_ID = |"1804540";

// Pick a language code from this list:
// Arabic - ar, Bulgarian - bg, Catalan - ca, Czech - ez, German - de, Greek - el,
// English - en, Persian (Farsi) - fa, Fimnish - fi, French - fr, Galician - gl,
/f Croatian - hr, Hungarian - hu, Italian - it, Japanese - ja, Korean - kr,

/f Latvian - la, Lithuanian - 1t, Macedonian - mk, Dutch - nl, Polish - pl,

!/ Portuguese - pt, Romanian - ro, Russian - ru, Swedish - se, Slovak - sk,
Turkish = tr, Ukrainian - Vietnamese - vi,

// Slovenian - sl, Spanish - es

11. Finally, program the code to the development board.

Part 4: Display Effect Diagram

Connecting to WiFi
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