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THE ECOSYSTEM
|IOT-WEB-AI for XR

Pesquisa sobre a convergencia: Al, Web e loT para XR.
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Recursos Utilizados

STEP1 - IOT: DATA - Arduino IDE (Integrated
Development Environment.)

STEP2 - WEB: PHP script (Hypertext
Preprocessor), HTTPS (Hypertext Transfer
Protocol Secure) for data transport e MySQL
(My Structured Query Language.) data storage

STEP3 - Al: CHAT GPT API (Chat Generative
Pre-trained Transformer.) - interface cognitiva
para a leitura de dados compreensiveis a
humanos. D-iD para geracao de video. API
(Application Programming Interface.)




New Weather Channel

by Matteo Moriconi
(with collaboration of Luiz Velho)



|OT: Temperature / Humidity Sensor

* NodeMCU ESP8266 ESP-12F WIFi
e Waveshare BME280 Environmental Sensor

- NodeMCU é uma plataforma loT de cddigo
aberto e baixo custo;

- NodeMCU & um firmware de codigo aberto
para o qual estao disponiveis designs de placas
de prototipagem de cddigo aberto;

- O firmware utiliza a linguagem de script Lua.
Ele & baseado no projeto elLua;

- NodeMCU fornece acesso ao GPIO (Entrada/
Saida de Propdsito Geral) e uma tabela de
mapeamento de pinos faz parte da
documentacao da AP|




|OT: Setup - BME280 wiring to ESP8266

NodeMCU ESP8266 ESP-12F WiF
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GPIO 5 (D1): SCL (SCK): Isso significa que o
pino GPIO 5 esta sendo usado para a funcao de
Linha de Reldgio Serial (SCL) ou Relogio Serial
(SCK). SCL ¢ tipicamente utilizado em
protocolos de comunicacao como 12C (Inter-
Integrated Circuit) ou SPI (Serial Peripheral
Interface) para sincronizar a transferéencia de
dados entre dispositivos.

GPIO 4 (D2): SDA (SDI): Isso significa que o
pino GPIO 4 esta sendo usado para a funcao de
Linha de Dados Serial (SDA) ou Entrada de
Dados Serial (SDI). SDA também € comumente
usada em protocolos de comunicagcao como
12C para transferir dados entre dispositivos.



|OT: Setup - Installing Libraries

 NodeMCU ESP8266 ESP-12F WiF

1 - Install ESP8266 Add-on in Arduino IDE

@ sketch_jul03c | Arduino 1.8.9 Sk: .‘:::::Ui_jgzzumemsWdumo . .
E::wSkEtCh Tocfili:dp Editor language: ~ SystemDe fault v | (requiresrestart o f Arduino) 2 = Enter http://ardUInO.eSp8266-COm/Stab|e/
8::;&%'{ cui+0 X IE:tI:rfaf::tscS:: Automatic 100 5 % (requires restart of Arduino) paCkage_eSp826GCOm_index.jSOn intO 'the
i : S e “Additional Boards Manager URLSs” field as
e oy e shown in the figure below. Then, click the “OK”
Save As..  Ctrl+Shift+S izz:t:f:;::;:rp'°ad bUtton
Page Setup  Ctrl+Shift+P [7] Aggress ively cache comp iled core
Print Ctrl+P heck for upd tu
te ske
3 - Open the Boards Manager. Go to Tools >
Board > Boards Manager... Search for ESP8266
and press install button for the “ESP8266 by

[oc] [ee || ESP8266 Community



|OT: Setup - CODING
* NodeMCU ESP8266 ESP-12F WiFi

WEATHERCHANNEL_METAVERSO.ino

ude <ESPB266WiFi.h>
<ESP8266HTTPClient.h>
<WiFiClientSecureBearSSL.h>
<Wire.h>
de <Adafruit_Sensor.h>
clude <Adafruit_BME28@.h>

* ssid = "fusion-lab";
* password = "12345678";

* serverName = "https://metamessage.id34.com/weather/esp-post-data.php";

String apiKeyValue = "tPmAT5Ab3j7F9";

String sensorName = "“BME280";
String sensorLocation = "Office";

#define SEALEVELPRESSURE_HPA (1013.25)

Adafruit_BME28@ bme;

setup() {
Serial.begin(115200);

WiFi.begin(ssid, password);
Serial.printin("Connecting");
while(WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.printin("");
Serial.print("Connected to WiFi network with IP Address: ");
Serial.printin(WiFi. localIP());

status = bme.begin(@x76);
if (!status) {
Serial.printin("Could not find a valid BME28@ sensor, check wiring or change I2C address!");
ile (1);

loop() {
if(WiFi.status()== WL_CONNECTED)}{

std::unique_ptr<BearSSL::WiFiClientSecure>client(new BearSSL::WiFiClientSecure);
(Llent—>SCtIﬁSQCurE(i;

HTTPClienf http;;

hitég.bCOLn(*cliént, éerve?Naméj;

httﬁ;.éﬁdﬁeaaér(“Conieﬁt—f?pe“, "application/x-www~form-urlencoded");

String httpRequestData = "api key=" + apiKeyValue + "&sensor=" + sensorName
+ "&location=" + sensorLocation + "&valuel=" + String(bme.readTemperature())

+ “&value2=" + String(bme.readHumidity()) + "&value3=" + String(bme.readPressure()/100.08F) + ""

Serial.print("httpRequestData: ");
Serial.printin(httpRequestData);

t httpResponseCode = https.POST(httpRequestData);

if (httpResponseCode>8) {
Serial.print("HTTP Response code: ");
Serial.println(httpResponseCode);

o lse {
Serial.print(“Error code: ");
Serial.println(httpResponseCode);
}

https.end();
¥
else {
Serial.printin("WiFi Disconnected");

}

delay(30000);

Como o codigo funciona:

- Importe todas as bibliotecas necessarias
para o funcionamento;

- Defina variaveis que vocé pode querer
alterar (apiKeyValue, sensorName,
sensorLocation);

- O apiKeyValue € apenas uma string
aleatdria que vocé pode modificar. E usado
por motivos de seguranca, para que apenas
quem conhece sua chave de API possa
publicar dados em seu banco de dados;

- Inicialize a comunicacao serial para fins de
depuracao;

- Estabeleca uma conexao Wi-Fi com seu
roteador;

- Inicialize o BME280 para obter leituras;

- Inicialize um cliente Wi-Fi seguro.

- Entao, no loop(), € onde voceé faz a
solicitacao POST HTTP a cada 10 minutos
com as leituras mais recentes do BME280:



WEB: Environment Readings

((*I’))

“router (access point)

\
Internet ™~

“YOUR DOMAIN
r N
ESP32 or ESP826 HTTP POST } xampe.com 1 - Preparing Your MySQL Database
BME280 sensor requestevery hosting server
S J 10 minutes \ J
Temp%ame Hu%;my .. 2 - PHP Script HTTP POST - Receive and Insert

@Scr\;pt Data in MySQL Database
(esp-post-data.php)

y ’ J
/D« /“_‘;_}‘1_);?(__/‘!{l'r,""’f/‘va};/j
] — AR I~ i

Publish sensor readings

to database AN 3 - PHP Script for Database Functions
(esp-database.php)

Data visualization
from anywhere

Referéncia: https://randomnerdtutorials.com/cloud-weather-station-esp32-esp8266/
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WEB: Environment Readings

Last reading: 2024-01-26 09:43:07

* We bVi eW TEMPERATURE HUMIDITY

25.54 °C 37.18 %
Temperature 20 readings Humidity 20 readings
Min Max Average Min Max Average
2435°C nan°C 24.51°C 35.04% nan% 3597 %

View Latest 20 Readings

l
175 BME280 Office 25.54 3718 1018.86 2024-01-26 09:43:07

ID | Sensor | Location | Value1 | Value 2 l Value 3 ‘ Timestamp

174 BME280 Office 25.66 3726 1018.86 2024-01-26 09:42:36
173 BME280 Office 25.68 36.60 1018.86 2024-01-26 09:42:04
172 BME280 Office 25.77 36.64 1018.85 2024-01-26 09:41:33
171 BME280 Office 25.91 38.97 1018.83 2024-01-26 09:41:02

170 BME280 Office 25.78 4369 1018.85 2024-01-26 09:40:31

169 BME280 Office 25.65 36.63 1018.85 2024-01-26 09:39:59

168 BME280 Office 25.76 36.72 1018.83 2024-01-26 09:39:28
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STEP3 - AI-WEB-IOT: Generative Weather Man
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loT/GPT Proof of Concept

Weather Channel — 10T — GPT - TALKING AVATAR
proof of concept

A B C

INPUT Prompt (CAN USE S)

Store in the database Submit Data to generate avatar to When the user selects one of the ids

and uses ChatGPT API https://www.d-id.com/ API generated by d-id the page will display the
talking avatar




A B C

lmage source

INPUT Prompt (CAN USE S)

Sprompt = "Create a weather report text with lots of humor for
a presenter. the name of the presneter Noah the Apocaplipic
weather presenter Include information about
temperature:Stemperature degrees, humidity: Shumidity%";




Data stored in the database when submit generate
a post To API D-1D

Image source

Raw response: { "id": "chatcmpl-8mgKdDwINgFQo3umWS2mbgTxWPtGR", "object": "chat.completion”, "created": 1706613159, "model":
"gpt-3.5-turbo-0613", "choices": [ { "index": 0, "message": { "role": "assistant", "content": "Good evening, ladies and gentlemen! Welcome to
the most apocalyptic weather report you'll ever witness. I'm your host, Noah the Apocalyptic weather presenter, here to make your weather
forecast a chaotic, yet entertaining, experience.\n\nToday's temperature is hotter than a dragon's breath, reaching a scorching 24.35 °C degrees.
So grab your sunblock, folks, because you'll be tanning faster than a vampire on a sunny day. It's so hot that even Satan himself is considering a
vacation to the North Pole.\n\nNow, let's talk about humidity, shall we? Today, we are looking at a humidity level of 35.04 %% ~ which is drier
than a stale cookie left out in the desert. It seems Mother Nature decided to turn our town into a giant hairdryer, proving she has a wicked sense
of humor. So, avoid wearing woolly sweaters or attempting a new hairstyle. The only hairstyle you'll truly achieve is the \"frizzpocalypse.
\"\n\nBut fear not, my dear viewers, for I have some delightful news! A cloud shaped like a dancing monkey has been spotted in the northern
sky! Yes, you heard me right, a monkey cloud! They say if you make a wish upon it, all your Monday blues will vanish faster than your
paycheck on payday.\n\nFor those planning outdoor activities, it's advisable to wear sunglasses that can fend off both harmful UV rays and
potential surprise monkey rain. And dear citizens, remember to stay hydrated by drinking plenty of liquids. Mix a pinch of lemon, a touch of
sugar, and a spritz of your favorite soda, and voila — your homemade, apocalyptic lemonade!\n\nIn case you're wondering about tomorrow's
weather, brace yourselves, for we might have a slight chance of apocalypse showers. Don't worry: it's just Mother Nature's twisted sense of
humor testing our umbrella skills. So, keep your umbrellas ready to tackle both raindrops and the occasional flying cow.\n\nThat's all for
tonight's apocalyptic weather forecast. Stay safe, stay stylish, and remember, even during the fiercest storms, laughter is the best umbrella. This
is Noah, signing off until the next weather apocalypse!" }, "logprobs”: null, "finish_reason": "stop" } ], "usage": { "prompt_tokens": 56,
"completion_tokens": 447, "total_tokens": 503 }, "system_fingerprint": null } No processed response found.



Step 3.1

APl POST
https://www.d-id.com/

e Python - Requests

https://api.d-id.com/talks
rec

BCOV
1d.com/talks

AP| POST: RESPONSE  Referencia: https://www.postman.com/




Step 3.2

APl GET
https://www.d-id.com

https://api.d-id.com/talks/tIk_T2ZMLVwWwOMakxZ6Yh6QTmfz

Params
Query Params

Key Value Description

Step 3

APl GET: RESPONSE




= |
Ay,
(@) 7

-
e r

When submit visualize generated video Video TALKING AVATAR



Celestia Borealis
reading the data from the IOT Weather Station

D-1D

Last reading: 2024-02-22 11:37:02

TEMPERATURE HUMIDITY

21.35°C 35.04 %
Temperature 10 readings Humidity 10 readings
Min Max Average Min Max  Average

19.97 °C 24.18°C 21.95°C 28.92 % 43.28 % 35.31%




Referencias

https.//docs.d-id.com/reference/get-started

https://web.postman.co

https://platform.openai.com/docs/overview

https://www.arduino.cc/en/software

https://randomnerdtutorials.com/
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https://platform.openai.com/docs/overview
https://www.arduino.cc/en/software
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REAL-TIME DEMO



