loT tutorial
This tutorial explains how to make 10T projects
1.ThingSpeak Basics and account setup
ThingSpeak is an open cloud data platform where you can store and retrieve data.

URL : https://thingspeak.com/

If you do not have a ThingSpeak account create one. Once you have a ThingSpeak
account login to your account.

Create a new channel by clicking on the button as shown in below image - A channel is
the source for your data. Where you can store and retrieve data. A channel can have
maximum 8 fields. It means you can store 8 different data to a channel.

New Channel



https://thingspeak.com/

2.Enter basic details of the channel

here we are creating channel to store data from LM35 temperature and humidity sensor
so we need two fields.

DThingSpeak” Channels+  Apps  Community  Support ~ HowtoBuy  Account~ = SignOut

PrivateView  PublicView  ChannelSettings =~ APIKeys  Datalmport/Export

Channel Settings Help

Channels store all the data that a ThingSpeak application collects. Each channelincludes
eight fields that can hold any type of data, plus three fields for location data 2nd one for
status data, Once you collect datain a channel, you can use ThingSpeak apps to analyze and
visualize i,

Percentage complete  50%
ChannelID 264765

Name SRISHTIROBOTICS DATA CENTRE

Channel Settings

Descripton Toshow sensar datas o Channel Name: Enter a unique name for the ThingSpeak channel,

s Description: Enter a description of the ThingSpeak channel,

o Field# Check the box to enable the field, and enter a field name, Each ThingSpeak

Field 1 temperature ¥ channel can have up to & fields.

o Metadata: Enter information about channel data, including JSON, XML, or CSV data.
Field 2 humidity v

+ Tags: Enter keywaords that identify the channel. Separate tags with commas,
Field3 O o Latitude; Specify the position of the sensor or thing that collects data in decimal

degrees. For example, the latitude of the city of Londonis 51.5072.



3. Scroll down and save the channel

4.Channel ID

Channel Id is the identity of your channel. Note down this.

D ThingSpeak“ Channels~ Apps  Community  Support ~ HowtoBuy  Account~ = SignOut
SRISHTI ROBOTICS DATA CENTRE
Channel ID: 264765 To show sensor datas

Author: vipinsrishti
Access; Private

PrivateView = PublicView  Channel Settings ~ APIKeys  Datalmport / Export

© Add Visualizations H E Data Export ‘ MATLAB Analysis MATLAB Visualization

Entries: 0



5.API Keys

API ( Application Programming Interface ) keys are the keys to access to your channel.
In simple language you can understand that these are password to access your
channel. You can access your channel in two ways-

1. To update channel / data logging : APl Write Key will be used to access in this mode.

2. To retrieve data : APl Read Key will be used to access in this mode.

Click on the API tab to know your API keys. We have blurred our APl Keys for security
reasons.

Write API Key
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Read API Keys
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6.Accessing Channel:
You may use following URLSs to access your channel -
To Update channel / data uploading / data logging

URL: http://api.thingspeak.com/update?api_key=YOUR-API&field1=VAR-
1&field2=VAR-2

make the following replacements in the above mentioned URL-

1. YOUR-API : Your APl Write Key

2. VAR-1 : Temperature Data

3. VAR-2 : Humidity Data

Response : If you get a positive number that means the data has been uploaded to
your channel. The number is index of the last entry you have made.

Retrieve channel / data reading

URL: http://api.thingspeak.com/channels/YOUR-CHANNEL-
ID/fields/FIELD.json?results=NOS-OF-RESULTS&api_key=YOUR-API

make the following replacements in the above mentioned URL-
1.YOUR-CHANNEL-ID - Your channel ID

2. FIELD - Field you want to retrieve. Write 1 for Fieldl, 2 for Field2

3. NOS-OF-RESULTS = The number of rows you want to retrieve.

4. YOUR-API : Your API Read Key

Response : You will get data as per your specifications in JSON format.



7.Reading data through ThingSpeak website.

Login to your account. Select your channel and click on the view as shown in the
following image.

DThingSpeak” Channels» Apps  Community  Support + HowtoBuy = Account~ | SignOut

Sensors

Channel ID; 264763 To show sensor datas
Author: vipinsrishti
Access: Private

PrivateView | PublicView  Channel Settings ~ APIKeys  Data Import / Export

B Add Visualizations H 8 Data Export ‘ MATLAB Analysis MATLAB Visualization

Channel Stats

Created: gss fhan.a minuie a0

Updated:  Jessthan A minuis.ag
Entries: 0




PROJECT 1: DAM LEVEL INDICATOR
Hardware

1x Ultrasonic sensor

1x NodeMCU

1x Access Point Connected to Internet(Wi-Fi)
Software:

Arduino IDE

The physical pins on NodeMCU v1.0 does not correspond to pins in Arduino IDE.
Check out figure for pin mapping
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Da(GPIO15) can only be used as gpio read/write, no interrupt supported, no pwm/i2c/ow supported.



1. Connect 3.3v and gnd from NodeMCU v1.0 to Ultrasonic sensor respectively.
2. Connect echo and trigger pins from Ultrasonic sensor to NodeMCU v1.0

Connect microUSB to NodeMCU v1.0

File Edit Sketch |Tools| Help

Auto Format Ctrl+T
Archive Sketch
sketch_apriiz Fix Encoding & Reload
wvoid setup() Serial Monitor Ctrl+Shift+ M
/7 put your Serial Plotter Ctrl+Shift+L
} WiFi101 Firmware Updater
void 10000 {|  Board: "NodeMCU 1.0 (ESP-12E Module)" A
/7 pat your CPU Frequency: "80 MHz" Arduine Industrial 101
1 Flach Size: "4M (31 SPIFFS)" Linino One
Upload Speed: "115200" Arduine Uno WiFi
Port: "COMT7E" ESP8266 Modules
Get Board Info Generic ESPE266 Module
Generic ESP8285 Module
Programmer: "AVRISP mkll" ESPDuine (ESP-13 Module)
Burn Bootloader Adafruit HUZZAH ESP8266

ESPresso Lite 1.0

ESPresso Lite 2.0

Phoenix 1.0

Phoenix 2.0

MedeMCU 0.9 (E5P-12 Medul:
MNedeMCU 1.0 (ESP-12E Modq
Olimex MOD-WIFI-ESP8266(-C

Launch ESP8266 Arduino IDE, Select Tools -> Board -> NodeMCU v1.0; and ensure
parameters are correct. Refer to screenshot.

Program the source code to read Ultrasonic sensor and the acquired
data to be sent to thingspeak.



sketch_apr2Th §

mm

#include "ThingSpeak.h"
#include <ESPEZEEWiFi.h>

char ssid[] = "SRISHTI ROBOTICS"; // vyour network SSID (name)

char pass[] = "srishtirckboticsl23"; /{ your network password

int status = WL_IDLE_ STATUS;
WiFiClient client;

unsigned long myChannelNumber = 234846; // modify this with your own Channel Number
const char ¥ myWriteAPIRey = "G294VCTe3RKYZLBLJ";modify this with your own API

void setup() !
Serial.begin(9600); // for debugging reasons
WiFi.begin(ssid, pass);
ThingSpeak.begin{client);
}
void loop() {
int sensorValue = analogRead{a0);
Serial.println(sensorvalue);
ThingSpeak.writeField (myChannelNumber, 1, sensorValue, myWriteRPIERey);
delay {20000} ;
}
_____________________________________________________________________________]

Now observe water level on thingspeak.



