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Tutorial Overview
This is a complete guide to sending sensor data to using ThingSpeak, an Internet of Things (loT) platform, to
create a reaction based on the data.

This tutorial is written for beginners with no coding, wiring, or programming experience. By the end of this
tutorial, users will be able to turn on an LED light when the ultrasonic sensor senses an object less than
twenty centimeters away.

Tutorial Outline
This tutorial is broken into four sections with various parts. The table of contents is listed below.
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Step 1: Go to www.thingspeak.com. Your browser should look like this:

€ (O & nttps://thingspeak.com ¢  Q search wB ¥ A9

:I Thing S peak“‘ Channels Apps Community  Support ~ HowtoBuy Login  SignUp

Understand Your Things

The open loT platform with- MATLAB analytics.

Get Started For Free [ Learn More

Step 2: Click Sign Up in the upper right hand corner.

€ (O @ nhttps://thingspeak.com @ | Q search wB 3+ A9

m ThingSpeak’“ Channels Apps  Community  Support ~ HowtoBuy Login  SignUp



http://www.thingspeak.com/

Step 3: Fill out your email address, username, password, country, first name, and last name.

|:| ThingSpeak“‘ Channels Apps Community  Support ~ HowtoBuy Login  SignUp

Sign up for ThingSpeak

The ThingSpeak service is operated by MathWorks. In order to sign up for ThingSpeak, you must create a new MathWorks Account or log in to your MathWorks Account.

Create MathWorks Account

| Email Address

-

@ »
United States j DATA AGGREGATION
_ AND ANALYTICS
First Name DThingSpeak
Last Name MATLA B

By clicking continue, you agree to our privacy

r

policy
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—— v | 22nl
SMART CONNECTED DEVICES El —=|\

ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

t)) t)) !-J) ->)J->)

Step 4: Click Continue.

Step 5: Your screen will look like this:

L:‘ ThingSpeak“‘ Channels  Apps  Community  Support ~ HowtoBuy Logln  SignUp

Sign up for ThingSpeak

The ThingSpeak service is operated by MathWorks. In order to sign up for ThingSpeak, you must create a new MathWorks Account or log in to your MathWorks Account.

Verify Your MathWorks Account

To finish creating your account, complete

the following steps:
1. Go to your inbox for
wagnelat@gmail.com.

2. Click the link in the email we sent you.
DATA AGGREGATION
Once you've done this, click Continue. AND ANALYTICS
CIThingSpeak"

MATLAB

Lanl
SMART CONNECTED DEVICES g —:(

ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

Didn't get the email?

1. Check your spam folder.
2. Send me the email again.

3. Contact Customer Support if you still
do not have the email

-

[Tl
i
]

t)) t)) !-J) ) §*)

Step 6: Open a new tab. Check your email address for a new message from “service” with a subject line
reading “Verify email address.” Open this email and move to Step 7.



**Note: If the email is not in your inbox, check your spam folder. If it's not there, choose the "Send me the

email again” option in the window with ThingSpeak (see image below).
L:‘ ThingSpeak“‘ Channels Apps  Community  Support ~ HowtoBuy Login  SignUp

Sign up for ThingSpeak

The ThingSpeak service is operated by MathWorks. In order to sign up for ThingSpeak, you must create a new MathWorks Account or log in to your MathWorks Account.

Verify Your MathWorks Account

To finish creating your account, complete

the following steps:
N i
1. Go to your inbox for 4 N
wagnelat@gmail.com.

2. Click the link in the email we sent you.
— DATA AGGREGATION
Once you've done this, click Continue. L) AND ANALYTICS
Didn't get the email? —_ | mThlngSpeak .
0 MATLAB
= 0
o " hd = d Y /"
2 BPSupport if you still - [=T---]] € 4 =y | .
do not have the email —
-' | SMART CONNECTED DEVICES E' ;l
—_
» | ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

Step 7: The message should look like the image below. Click “Verify Your Email.”

Thank you for registering with MathWorks!

To complete the registration process, verify your email address by clicking this link:

Verify your emall

Sincerely,
MathWorks Customer Service Team



Step 8: A confirmation page will appear. Notice that this has opened a new tab to MathWorks Inc, the parent
of ThingSpeak.
Contact Us HowtoBuy Loglin

‘MathWorks*- Products ~ Solutions Academia Support Community —Events

MathWorks Account

o Your profile was verified

Step 9: Go back to www.thingworks.com. Click Log In.

€ (O @ nhttps://thingspeak.com @& | Q search wBe ¥ a9

l:] ThingSpeak“‘ Channels Apps Community  Support ~ How to Bu Login  ignUp

Step 10: Type in your email address and password. Then click “Sign In.”

|:| ThingSpeak“ Channels Apps  Community  Support ~ HowtoBuy Logln = SignUp

Log in to ThingSpeak

Email Address

somecne@example.com

Password

Forgot your password?

Step 11: A confirmation page should appear. Click OK to proceed.

|:| ThingSpeak“ Channels ~  Apps  Community  Support ~ HowtoBuy  Account~  SignOut

Signed in successfully.

Sign-up successful

Congratulations, you have successfully linked your MathWorks account to ThingSpeak. Use the following email ID and its associated MathWorks account password on all
subsequent logins to ThingSpeak.

Email ID: wagnelat@gmail.com

o ThingSpeak!



http://www.thingworks.com/

Step 12: Agree to the terms of use.

|:| ThingSpeak“ Channels~ Apps  Community  Support ~ HowtoBuy  Account~  SignOut

ThingSpeak Terms of Use

ThingSpeak Terms of Use have changed. We require that you agree to the Terms of Use and Privacy Policy before
continuing.

Step 13: Congratulations! If your screen looks like the one below, you have successfully registered for
ThingSpeak. You are ready to proceed to Section 2.

|:| ThingSpeak“‘ Channels +  Apps  Community  Support ~ HowtoBuy  Account~  SignOut

My Channels Help

N — Collect data in a ThingSpeak channel from a device,
from another channel, or from the web.
Click New Channel to create a new ThingSpeak

channel.

Click on the column headers of the table to sort by the
entries in that column.

Learn to create channels, explore and transform
data.

Learn more about ThingSpeak Channels.

Examples

¢ Arduino

* Arduino MKR1000
* ESP8266

* Raspberry Pi

* Netduino Plus

Upgrade
Need to send more data faster?

Need to use ThingSpeak for a commercial project?



Section 2: Setting Up the ThingSpeak Channels
We are going to set up two channels in ThingSpeak. The first channel will be called the “Primary Channel”
because it will collect data that it receives from an ultrasonic sensor and it will also send data to another
channel. The second channel will be called the “Observation Channel” because it will allow us to react and
observe the data.

Part 1: Primary Channel Setup
Step 1: Click New Channel

L_r‘ ThingSpeak“‘ Channels ~  Apps  Community  Support -~ HowtoBuy  Account~  SignOut

My Channels Help

Collect data in a ThingSpeak channel from a device,
from another channel, or from the web.

Click New Channel to create a new ThingSpeak
channel.

Click on the column headers of the table to sort by the
entries in that column.

Learn to create channels, explore and transform
data.

Learn more about ThingSpeak Channels.

Examples

* Arduino

* Arduino MKR1000
* ESP8266

* Raspberry Pi

¢ Netduino Plus

Upgrade
Need to send more data faster?

Need to use ThingSpeak for a commercial project?

Step 2: Name the channel, write its description, and create its field. In this tutorial, we will only receive data
on one variable (distance), so only one field is needed.

D ThlngS peak“‘ Channels - Apps  Community  Support - HowtoBuy  Account -  SignOut

New Channel Help

Channels store all the data that a ThingSpeak application collects. Each channel includes

Name Primary Channel
eight fields that can hold any type of data, plus three fields for location data and one for
status data. Once you collect data in a channel, you can use ThingSpeak apps to analyze and
Description This channel will collect data from the ultrasonic visualize it.
sensor.
Channel Settings
Field 1 Distance
* Channel Name: Enter a unigue name for the ThingSpeak channel.
Field 2 - * Description: Enter a description of the ThingSpeak channel.
* Field#: Check the box to enable the field, and enter a field name. Each ThingSpeak
Field 3 = channel can have up to 8 fields.



Step 3: Scroll to the bottom and click “*Save Channel.”

|:|ThingSpea|(“‘ Channels ~ = Apps

Show Location

0.0

0.0

Show Video

Show Status

Community Support ~

HowtoBuy  Account~  Sign Out

Step 4: Your screen should look like the screen below. Next, click the “"API Keys” button.

QThingSpeak"‘ Channels - ~ Apps

Primary Channel

Channel ID:
Author:
Access: Private

Private View Public View Channel Settings

Add Visualizations “ Data Export

Channel Stats

Created: |essthana.minute ago
Updated:
Entries: 0

Community  Support -

This channel will collect data from the ultrasonic
Sensar.

Sharing Data Import / Export

Primary Channel

tance

HowtoBuy  Account -  SignOut

e



Step 5: This is where the APl Keys and the Channel ID for this particular channel are located. We will need all
three of these keys (the Channel ID, the Write APl Key and the Read API Key) for our code.

D ThingSpeak“‘ Channels -  Apps Community  Support - HowtoBuy  Account-  SignOut

Primary Channel

Channel ID: 306964 This will process data from the ultrasonic sensor.

Author:
Access: Private

Private View Public View Channel Settings Sharing API Keys Data Import / Export

Write AP| Key Help

APl keys enable you to write data to a channel or read data from a private channel. API
keys are auto-generated when you create a new channel.

FYLPAEYMVIICFMFQ

API Keys Settings

* Write APl Key: Use this key to write data to a channel. If you feel your key has
been compromised, click Generate New Write AP| Key.

* Read API Keys: Use this key to allow other people to view your private channel
feeds and charts. Click Generate New Read AP Key to generate an additional
read key for the channel.

Rea d AP| Keys * Mote: Use this field to enter infermation about channel read keys. For example,
add notes to keep track of users with access to your channel.

Key
API Requests

Congratulations! The first channel has been successfully set up. Proceed to Part 2 below.

10



Part 2: Observation Channel Setup
We will now setup the second channel, which we will call the Observation Channel.

Step 1: Click Channels > My Channels.

|:| Thingspeak" Channels -  Apps Community  Support - HowtoBuy  Account -  SignOut

: Lty channels 3
p]’l ma ry Ch a| Watched Channels

Public Channels |

Step 2: Click New Channel.

DThingSpeak“‘ Channels - Apps Community  Support - HowtoBuy  Account -  Sign Out

My Channels Help

Collect data in a ThingSpeak channel from a deviee,

el fram another channel, or from the web.
S
Click New Channel to create a new ThingSpeak
Name Created  Updated At chznnel.
. [ Click on the column headers of the table to sort by the
& Primary Channel 2017-07-25  2017-07-2518:30 entriesin that column.
[ Private | Public | Settings | Sharing | API Keys | Data Impart / Export Learn to create channels, explore and transform
Step 3: Create the name, description, and field label for this channel.
D ThingSpeak“' Channels - Apps Community  Support - HowtoBuy  Account-  SignOut

New Channel Help

Channels store all the data that a ThingSpeak application collects. Each channel includes

Name Observation Channe
eight fields that can hold any type of data, plus three fields for location data and one for
status data. Once you collect data in a channel, you can use ThingSpeak apps to analyze and
Description This channel will allow us to observe the reactio visualize it.

Channel Settings

Field 1 Field Label 1
* Channel Name: Enter a unigue name for the ThingSpeak channel.

Field 2 - + Description: Enter a description of the ThingSpeak channel.

» Field#: Check the box to enable the field, and enter a field name. Each ThingSpeak

Field 3 — channel can have up to 8 fields.

11



Step 4: Scroll to the bottom and click "Save Channel.”

DThingSpeak“‘ Channels~  Apps Community  Support ~

HowtoBuy  Account~  SignOut

Show Location

0.0
0.0

Show Video

Show Status

‘ Save Channel ’

Step 5: Click API Keys. We will again record the API Keys and Channel ID for this channel.

D ThlngS peak“‘ Channels - Apps Community  Support -

HowtoBuy  Account -  SignOut

Observation Channel

Channel ID: 307378 This channel will allow us to observe the reaction
Author: wagnelatcmich data.

Access: Private

Private View Public View Channel Settings Sharing Data Import / Export

B Add Visualizations l B Data Export MATLAB Analysis
Channel Stats
Created: |essthanaminutea

Updated: .
Entries: 0

Observation Channel

Both channels have successfully been set up. In the next section, we will setup an app that will allow us to
receive, process, and send the data.

12



Section 3: Setting Up MATLAB & ThingSpeak Reactions
This section sets up a new reaction. Reactions allow us to set a condition to produce a result. In our case, we
want to stop our car when it senses an oncoming object. Our condition is: “/f the channel reads a distance
less than 20, then stop the car.” The underlined words are part of the condition statement. The bolded words
indicate the variables that we program and change. In order to set up the condition, we need to first write a
MATLAB Analysis code (Part 1) below. Once this is setup, we can set up the condition statement in the
Reaction portion (Part 2) below.

Part 1: MATLAB Analysis Setup

Step 1: Click Apps.

D ThingSpeak“‘ Channels-  Apps  'ommunity  Support - HowtoBuy  Account-  SignOut

Step 2: Click MATLAB Analysis.

D ThingSpeak“‘ Channels -  Apps  Community  Support - HowtoBuy  Account-  SignOut

Apps

ThingSpeak channels store data. Upload data from the web or send data from devices to a ThingSpeak channel. Use these apps to
transform and visualize data or trigger an action. See Tutorial: ThingSpeak and MATLAB to create a channel. Learn more about MATLAB®
inside ThingSpeak.

Analytj

Ll &

MATLAB Analysis MATLAB Visualizations Plugins
Explore and transform data. Visualize data in MATLAB plots. Display data in gauges, charts, or custom
plugins.
Step 3: Click "New.”
D Thin g Spe ak™ Cchannels- Apps Community  Support - HowtoBuy  Account-  SignOut
Apps | MATLAB Analysis Help
Click New and choose a template to get started. Templates contain sample M AT LA B A n al’ys | S

MATLAB® code for analyzing data. _ _
* Explore data collected in a channel or scraped from a website
& Find and remove bad data
= Convert data to different units
* Caleulate new data

13



Step 4: Choose the template to be “"Custom (no starter code).” Then click "Create.”

D Thin g S o] -] K™ channels- Apps Community Support - HowtoBuy  Account-  SignOut
Templates: Fld
MATLAB Analysis templates provide sample MATLAB code for analyzing data and writing
Gustom (no starter code itto a ThingSpeak channel. If you are new to MATLAB, you can learn interactively at
~ Get data from a private channel MATLAB Academy.
' Get data from a public channel Examples
~ Get data from a webpage To see MATLAB Analysis in action, select the example and click Create.

These examples read data from public ThingSpeak channels:

Examples: Sample code to analyze and transform data Calculate average humidity, and write the data to a new channel.

Calculate dew point from temperature and humidity data, and write data to a
- Calculate average humidity new channel.

Convert Celsius to Fahrenheit, and write data to a new channel.

Eliminate data outliers from temperature data, and write data to a new
channel.

Convert Fahrenheit to Celsius, and write data to a new channel.

Calculate hourly max temperature, and write data with the timestamps to a
new channel.

~ Calculate dew point

~ Convert Celsius to Fahrenheit

Eliminate data outliers

= Convert Fahrenheit to Celsius

Replace missing values in data of a weather channel, and clean the data using

a list wise deletion algorithm. Then display the missing values, or write datato a

= Calculate hourly max temperature new channel.

Replace missi ng values in data Analyze text for the most common color requested on the public Cheerlights
channel, and write data to a new channel.

Ana lyze text for the most commeon color These examples scrape data from websites:
Scrape web data for ships at the Boston port * Scrape web data for ships at the Boston port from the MarineTraffic® website,
count the number of ships in Boston port, and write data to a2 new channel.

+ Scrape web temperature data from the National Weather Service website, and
write data to a new channel.

w0 MATLAS?

- Scrape web temperature data

Step 5: Our browser now looks like this:

|:| Thin g S pea K™ channels- Apps Community  Support - HowtoBuy  Account -
Apps | MATLAB Analysis / Custom (no starter code) 1 Help
Hame My Channels Documentation

Custom (no starter code) 1

1 % Enter your MATLAB Code below

Sign Out

14



Step 6: We will now enter our MATLAB Code. The portions circled in red indicate information that you will
need to fill in from Google Sheets that correspond to your unique channels. The blue circles (®) indicate where
the proper API Keys must be added (see Step 7).

**Note: We recommend typing in the following code by hand to minimize syntax errors on MATLAB.
**Also Note: Type the code in exactly as it appears (including all punctuation). It is case sensitive.

Channelib=e;

Field=1;

write="@’;
thingSpeakwrite(Channelib,111,’fields’,Field, ’writeKey’ ,write);

Step 7: Once your code is in place, we now need to input the correct API Keys.

|:| ThingS peak” Channels - Apps  Community  Support - HowtoBuy  Account -  SignOut

Name My Channels Documentation

Custom (no starter code) 1

MATLAB Code S

1/% Enter yg MATILAB Code below

2 ChannellD=307290; Channel Info
3 Field=1;

4

5 .

Wdte="'ZADHAQL4UTZEICIE "To)
thingSpedkwrite ammel1D, 111,

Name: Primary Channel
Field, 'WriteKey',Write); Channel ID: 306964
Access: Private
Read API Key: 3S6HOW7ZNN2CWUTY
Write APl Key: FYLP4EYMVOICFMFQ
Fields:

1: Distance

bservation Channel
Channe(JD: 307290
Access: Private

Read AP| Key:

Write APl Key: ZADHAQ44UIZ61C98

Fields:
1: Field Label 1

15



Step 7: Click "Save and Run.”

I:‘ Thingspeak"‘ Channels - Apps  Community  Support -

Apps | MATLAB Analysis | Custom (no starter code) 1

Name

Custom (no starter code) 1

MATLAB Code

1 % Enter your MATLAB Code below

2 ChannelID=307290;

3 Field=1;

4 | Write='ZADHAQ44UIZGEJCHE ' ;

5 thingSpeakWrite(ChannelID,111, fields',Field, WriteHey', Write);|

‘ Save and Run ’

Step 8: If you did this correctly, a green message should appear at the top of the screen (you may need to
scroll up to the top), reading *"MATLAB code ran successfully.”

DThingSpeak“‘ Channels - Apps Community  Support - HowtoBuy  Account -~  SignOut

MATLAB code ran successfully.




Part 2: Reaction Setup

Step 1: We now need to set up a reaction that uses our new MATLAB code. This will allow us to program
changes to our car based on the data that it receives. To do this, first click “Apps.”

How to Buy Account - Sign Qut

m Thlngspea K™ cChannels~ Apps = Community  Support ~

Step 2: Scroll to the bottom and click “React.”

How to Buy Account - Sign Qut

D Thlngspea K™ cChannels~ Apps  Community  Support -

Actions
u @
- s
ThingTweet TweetControl TimeControl
Connect a device to Twitter® and send Listen to the Twitterverse and react in real Automatically perform actions at
alerts. time. predetermined times with ThingSpeak
apps.

O i 2>

React TalkBack ThingHTTP

Simplify device communication with web
services and APls.

React when channel data meets certain Queue up commands for your device.

conditions.

m Thi ngs pea K™ Cchannels - Apps Community Support -

Apps | React

Step 4: Fill out the name of this reaction. We called ours Action 1 (Stop Car).

Account - Sign Out

D ThingSpeak“‘ Channels - Apps Community  Support -

Apps | React | New Help

React Name React Settings

17



Step 5: Change the condition type from String to Numeric.

DThingSpeak"‘ Channels- Apps Community  Support - HowtoBuy  Account~  SignOut

Apps / React | New Help
React Name Action 1 (Stop Car) ReaCt Settlngs
" * React Name: Enter a unigue name for your React.
Condition Type {String j * Condition Type: Select a condition type corresponding with your data. A
- - channel can held numeric sensor data, text, strings, status updates, or

geographic location information.

* Test Frequency: Choose whether to test your condition every time data enters
the channel or on a periodic basis.

* Condition: Select a channel, a field and the condition for your React.

a Artinn- Calart ThinaTwaat ThinaldTTD Ar MATI AR dnaleeic ta riin whan tha

Condition No Data Check

Step 6: Set the condition. This will perform the action that we want the car to make. It is set up as an “if,
then” logic command. We first set the “If channel” to the Primary Channel.

D Thin gS pea K™ channels- Apps Community Support - HowtoBuy  Account-  SignOut

" * Condition: Select a channel, a field and the condition for your React.
@ = e Action: Select ThingTweet, ThingHTTP, or MATLAB Analysis to run when the
Primary Channel (307374) j condition is met.
* Dptions: Select when the React runs.
field Learn More
1 (Distance) j
is greater than j

Step 7: We then choose the field. Since we want to analyze the distance, we will leave this field portion as it
is.

D Thin gs pea K™ channels- Apps Community Support - HowtoBuy  Account-  SignOut

Fch l * Condition: Select a channel, a field and the condition for your React.
@ channe o Action: Select ThingTweet, ThingHTTP, or MATLAB Analysis to run when the
Primary Channel (307374) j condition is met.
+ Dptions: Select when the React runs.
field Learn More
oD g
is greater than j

18



Step 8: We now choose the condition statement. In our case, we want our car to stop when the ultrasonic
sensor senses an object less than twenty units away. We set the condition as follows:

D ThingSpeak"‘ Channels - Apps  Community  Support - HowtoBuy  Account-  SignOut

* React Name: Enter a unigue name for your React.

Condition Type Numeric j * Condition Type: Select a condition type corresponding with your data. A
channel can hold numeric sensor data, text, strings, status updates, or
geographic location information.

Test Frequency On Data Insertion j * Test Frequency: Choose whether to test your condition every time data enters
the channel or on a periodic basis.

* Condition: Select a channel, a field and the condition for your React.
fChE""el o Action: Select ThingTweet, ThingHTTP, or MATLAB Analysis to run when the
Primary Channel (307374) j condition is met.
« Options: Select when the React runs.

field Learn More

1 {Distance) j

s greater than

isequal to
is not equal to

Action

Step 9: Fill in the numeric condition. Because we want our car to stop when the ultrasonic sensor senses an
object less than twenty units away, we enter “20" into the field.

DThingSpeak‘" Channels - Apps  Community  Support - HowtoBuy  Account-  SignOut

React Name: Enter a unigue name for your React.

Condition Type Numeric j * Condition Type: Select a condition type corresponding with your data. A
channel can hold numeric sensor data, text, strings, status updates, or
geographic location information.

Test Frequency On Data Insertion j » Test Frequency: Choose whether to test your condition every time data enters

the channel or on a periodic basis.
Condition: Select a channel, a field and the condition for your React.

If channel Action: Select ThingTweet, ThingHTTP, or MATLAB Analysis to run when the

Primary Channel (307374) j condition is met.
Options: Select when the React runs.

field Learn More

1 {Distance) j
is less than j

Step 10: We now need to set the action using MATLAB Analysis. First click on the dropdown menu, then
choose MATLAB Analysis.

is less than j

20
| {ThingHTTP

MATLAB Analysis
~———

T TTTITETTT T TEY

Options  © Run action only the first time the condition is met

' Run action each time condition is met



Step 11: Set the Code to execute “Custom (no starter code) 1.”

MATLAB Analysis j

Code to execute

“etnm (no starter ende’ ©
Options  © Run action only the first time the condition is met

' Run action each time condition is met

Step 12: Set the option to read “"Run action each time condition is met.”

Action MATLAB Analysis j
Code to execute
Custom (no starter code) 1 j
Options ' Run actio ime the condition is met

Run action each time condition is met

Step 13: Click “Save React.”

Action MATLAB Analysis j
Code to execute
Custom (no starter code) 1 j
Options ' Run action only the first time the condition is met

© Run action each time condition is met

20



Section 4: Code & Sensor Setup
This tutorial will now transfer data from an ultrasonic sensor to ThingSpeak using a Raspberry Pi. In the last
tutorial, we setup a Reaction using MATLAB to generate a response. Here’s what it will do:
e Collect distance data using an ultrasonic sensor powered by a Raspberry Pi
e Send the distance data from the Raspberry Pi up to the Primary Channel in ThingSpeak
e Analyze the data using the Primary Channel. When an object less than 20cm away is sensed, it will
send a command to the Observation Channel.
e The Observation Channel will send feedback to the Raspberry Pi which will turn on an LED light. (We
call this the reaction. We set the condition for the reaction in Section 3 of the tutorial using the
Reaction condition. Our condition is < 20. Other conditions may be set.)

We will complete this section in three parts.
Part 1. Wiring the Pi with an LED light and an ultrasonic sensor.
Part 2. Setting up the code.
Part 3. Watching it all work together.

LIThingSpeak™ el [ 1 ThingSpeak™

Observation Channel

Primary Channel

Primary Channel collects all data. Observation Channel reads the
When the condition is met, it writes data sent from the Primary

data to the Observation Channel. Channel. When the condition is
met, it triggers the Reaction.

LED Light turns on
(this is called the Reaction)

Rasperry Pi collects distance data via
Ultrasonic Sensor and sends it to the
Primary Channel.

fritzing
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Part 1: Wiring the Pi
Step 1: Hookup the ultrasonic sensor and LED light using the schematic below. (For a complete explanation
on breadboards and wiring for beginners, view this tutorial.)

INNEEEENNNNEEE
DS

I (DISPLAY)

e o o 0 0

e o o o o

5102 Id fuaqdsey @
Z'LA g [3pop € Id Auaqdse

L]
e & & 0 0

OIIOM

g]

e o o o @
e o & & o

ETHERNET

e & & &
e & & & 2
e & & o
e & & 8 o

L]

e o
L]

.'.....II_m..l...l.m_.'.....

® & & & 0 0 0 00

fritzing
Note: Depending on the type of sensor that you use, be sure that the Trigger corresponds to the Trigger in the
image and that the Echo corresponds to the Echo in the image.

Part 2: Setting Up the Code
The libraries that you need to run this code should already be installed on your Raspberry Pi 3.

To install http.client type the following command into the terminal window:

pip3 install http.client

We now just need to install the file to run our ultrasonic sensor.
tutorial_test_sensor.py

To download a file using a Raspberry Pi, follow the steps below.
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https://thepihut.com/blogs/raspberry-pi-tutorials/27968772-turning-on-an-led-with-your-raspberry-pis-gpio-pins

Step 1: Open a web browser on your Raspberry Pi.

Web Browser

Step 2: It should appear like the screen below.

:') @ @ ! * @ nap! » Raspberry Mgpi@mspbewpi: ~ "@ New Tab-C

New Tab - Chromium - o x
e\
/ New Tab x \Wh =y}
cla *| B g i
i Apps For quick access, place your bookmarks here on the bookmarks bar. Import bookmarks now...

Mail Images

°c0

Google

Step 3: Navigate to the document (either via email or link). Then download the file. It should appear at the
bottom of your Web Browser. Click on the file.

Step 4: A new window should open like the one shown below.

File Edit Format Run Options Windows Help

#1/usr/bin/env python

__author__ = ‘"Anam’

# This program logs a Raspberry Pi's Ultrasonic Sensor te a Thingspeak Channel
# Enter the proper API Keys and Channel ID noted below.

import http.client
import urllib.parse
import urllib.request
import json

import time

import RP1.GPIO as GPIO

#GPIO Mode (BOARD / BCM)
GPI0.setmode(GPIO.BCM)
GPIO.setwarnings(False)

key = "FYLP4EYMVOICFMFQ' #Enter your Primary Channel WRITE API Key
READ_API_KEY="XZ3YGGIDFZQSQN70" #Enter your Observation Channel READ API Key

CHANNEL_ID="307290" #Enter your Observation Channel ID Number

entry_ID=0 #Sequence number of the receiving Observation Channel, initialize as 0
sleep = 40 #How many seconds to sleep between posts to the channel

#set GPIO Pins
GPIO_TRIGGER = 18
GPIO_ECHO = 24
GPIO_LED = 16

#set GPIO direction (IN / OUT)
GPIO.setup(GPIO_TRIGGER, GPIOD.OUT)
GPIO.setup(GPIO_ECHO. GPIO.IN)
GPIO.setup(GPIO_LED,GPIO.OUT)

def distance():
# set Trigger to HIGH
GPIO0.output(GPIO_TRIGGER, True)

# set Trigger after 0.01ms to LOW
time.sleep(0.00001)
GPIO.output(GPIO_TRIGGER, False)

StartTime = time.time()
StopTime = time.time()

# save StartTime
while GPIO.input(GPTO_ECHO) == 0:
StartTime = time.time()

# save time of arrival
while GPIO.input(GPIO_ECHO) == 1:
StopTime = time.time()

# time difference between start and arrival
TimeElapsed = StopTime - StartTime

# multiply with the sonic speed (34300 em/s)
# and divide by 2, because there and back
distance = (TimeElapsed * 34300) / 2




Note: This code must be run in Python 3. To be sure you are in Python 3, check the file name at the top of the
window. It should begin with "3” like this:

tutorial_test_sensor(1) (1).py - fhome/pi/Downloads/tutorial_test_sensor(1) (‘I)_p

If your file name looks like this, you may proceed to Step 5.

If your file begins with a “2” you must open the file following these instructions:

Mini Step 1: Click the Folder Icon.

® ¢

Eile Edit Format BRun Options Windows Help

* @ ‘@Inbox (7) - alexwagn.. ‘[

tutonal_test_sensor(1) (2).py

Mini Step 2: Click Downloads

b1
- File Edit View Bookmarks Go Tools

G v %> [@] | /home/pi/Do
~

Directory Tree
=[] pi

[ [ Adafruit_Python_DHT
[ [E] Desktop

Mini Step 3: Locate your file ' and right click on it.

Mini Step 4: Click “Python 3 (IDLE)”

Step 5: We now need to enter our custom Channel ID and APl Keys. We will need to log back onto
ThingSpeak to access this information. First, open a new Chromium browser.

Web Browser
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Step 6: Navigate to www.thingspeak.com

@ @ ’_EL' E )‘ @ ‘e [Snap! » Raspberry . “E pi@raspberrypi: ~ ||e Inbox (20) - alexwa.. H A%
New Tab - Chromium
New Tatm

X |@ www.thingspeak.com ) {7|

i Apps FOM bookmarks here on the bookmarks bar. Import bookmarks now...

Step 7: Once there, click Log In.

|:| ThingSpeaI(“‘ Channels Apps  Community  Support ~ HowtoBuy Login

Step 8: Enter your account information.

[IThingSpeak™ channels

Log in to ThingSpeak

Email Address

someone@example.com

Password

Forgot your password?

Step 9: To easily view all of the API Keys and Channel IDs, we will navigate to a MATLAB Analysis screen,
which has all information listed at the right hand side of the page. First, click Apps.

m Th ingSpeak“‘ Channels Apps Community  Support ~ HowtoBuy Login = SignUp
Step 10: Click MATLAB Analysis.

DThingSpeak"‘ Channels- Apps  Community  Support - HowtoBuy  Account~  SignOut

ThingSpeak channels store data. Upload data from the web or send data from devices to a ThingSpeak channel. Use these apps to

transform and visualize data or trigger an action. See Tutorial: ThingSpeak and MATLAE to create a channel. Learn more about MATLAB®
inside ThingSpeak.

Analytj

AN &

MATLAB Analysis MATLAB Visualizations Plugins

Explore and transform data. Visualize data in MATLAB plots. Display data in gauges, charts, or custom
plugins.


http://www.thingspeak.com/

Step 11: Click "New.”

D ThingSpeak“‘ Channels - Apps Community  Support - HowtoBuy  Account~  SignOut

Apps | MATLAB Analysis Help

Click New and choose a template to get started. Templates contain sample MATLAB An alys | S

MATLAB® code for analyzing data. _ .
* Explore data collected in a channel or scraped from a website

* Find and remove bad data
m Convert data to different units
* Calculate new data

Step 12: Click “"Create.”

D Thlng S pea K™ channels- Apps Community  Support - HowtoBuy  Account-  SignOut
Templates: PLd
MATLAB Analysis templates provide sample MATLAB code for analyzing data and writing
© Custom (no starter code) itto a ThingSpeak channel. If you are new to MATLAB, you can learn interactively at
7 Get data from a private channel MATLAB Academy.
- Get data from a public channel ExampLes
~ Get data from a webpage To see MATLAB Analysis in action, select the example and click Create.

These examples read data from public ThingSpeak channels:

Calculate average humidity, and write the data to a new channel.

Calculate dew point from temperature and humidity data, and write datato a
' Calculate average humidity new channel.

Convert Celsius to Fahrenheit, and write data to a new channel.

Eliminate data outliers from temperature data, and write data to a new
channel.

Convert Fahrenheit to Celsius, and write data to a new channel.

Calculate hourly max temperature, and write data with the timestamps to a
new channel.

Replace missing values in data of a weather channel, and clean the data using
alist wise deletion algorithm. Then display the missing values, or write datato a
new channel.

Analyze text for the most common color requested on the public Cheerlights
channel, and write data to a new channel.

Examples: Sample code to analyze and transform data

~ Calculate dew point

~ Convert Celsius to Fahrenheit

~ Eliminate data outliers

= Convert Fahrenheit to Celsius

~ Calculate hourly max temperature

~ Replace missing values in data

Ana lyze text for the most common color These examples scrape data from websites:

- Scrape web data for ships at the Boston port *» Scrape web data for ships at the Boston port from the MarineTraffic® website,
> Scrape web temperature data count the number of ships in Boston port, and write data to 2 new channel.
P P * Scrape web temperature data from the National Weather Service website, and

write data to a new channel.
Newto HATLAR?

Step 13: We can now see all of the API Keys and Channel IDs listed at the right. We will enter this information
into the tutorial_test_sensor.py file.

|:| ThlngS peak“' Channels - Apps  Community  Support ~ HowtoBuy  Account~  SignOut

Name My Channels Documentation

Custom (no starter code) 1

MATLAB Code New Channel

1'% Enter your MATLAB Code below
2 ChannelID=307290;

3 Field=1;
4
5

Write='ZADHAQ44UIZ6TCY98 " ;
thingSpeakWrite (ChannellID, 111, 'fields',Field, 'WriteKey',Write);

Name: Primary Channel
Channel ID: 306964
Access: Private

Read API Key: 3S6HOW7ZNN2CWUTY
Write APl Key: FYLP4EYMVOICFMFQ
Fields:

1: Distance

Name: Observation Channel
Channel ID: 307290




Step 14: Copy the correct API Keys and Channel ID into the uTtrasonic-ts. py file. Note: Be sure to keep
the apostrophes in place. Your key should appear as: *APT KEY *

HowtoBuy  Account~  SignO I\!I @ LEL’ )‘ @ ‘c.‘ [Snap! » Raspb.. pi@raspbenypi:...‘

*Alex_totorial.py - /home/pi/Downloads/Alex
File Edit Format Run Options Windows Help

#!/usr/binsenv python
New Channel __author__ = 'Md Anam’
# This program logs a Raspberry Pi's Ultrasonic Sensor to a Thingspeak

# Enter the proper API Keys and Channel ID noted below.

My Channels Documentation

Channel Info B e T T e LIBRARY Setup-----------cmmmmm e mme e mceceeee e m '
import http.client
Name: Primary Channel import urllib.parse
) import urllib.request
Channel ID: 306964 import json
Access: Private import time
Read APl Key: 3S6HAWZZNN2CWUTY

) e VARIABLE S€TUp-------------oo-mmmomomoomooo o
Write APl Key; FYLP4EYMVOICFMFQ N
Fields: @ #Enter your Primary Channel WRI

1: Distance READ_API_KEY={Z3YGGIDFZQSQNT0 #Enter your Observation Channel
CHANMEL ID #Enter your Observation Channel
>

Name: Observation Channel

try_ID=0 #Sequence number of the receivi
Channell</—E|r1 ¥ q

sleep = 40 #How many seconds to sleep betw
Access: Private

Read API Ke§ZXZ3YGGODFZQSQNTE>
Write APl Key: ZADHAQ44UIZ61C98
Fields:

1: Field Label 1

Step 15: Enter Channel ID and Read API Key into the code. Note: The apostrophe (') after READ_API_KEY

should be left there. An example of the full web address is shown below. The Channel ID and API Key are
highlighted in yellow.

‘http://api.thingspeak.com/channels/307290/feeds/Tast.json?api_key=XZ3YGGIDFZQSQN7Q’)
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Eile Edit Format Bun QOptions Windows Help

def sending(distance):
while True:
INPUT=distance
params = urllib.parse.urlencode({ field1': INPUT, "key':key})

headers = {"Content-typZZe": "application/x-www-form-urlencoded”, "Accept”: "textsplain”}
conn = http.client.HTTPConnection("api.thingspeak.com:80")
try:

conn.request("POST”, “/update”, params, headers)

response = conn.getresponse()
#print (temp)
print (response.status, response.reason)
data = response.read()
#conn.close()
except:
print ("connection failed")
break

def receiving(ID):
conn=urllib.request.urlopen{ http://apl.thingspeak.com/channels/CHANNEL_ID/feeds/last.json?apl_key=READ_API_KEY ')
response = conn.read() S ———
print{"http status code=¥s" % (conn.getcode()))
check=1en(response)

HowtoBuy  Account~  SignO

My Channels Documentatjon

New Channel

Channel Info

Name: Primary Channel

Channel ID: 306964

Access: Private

Read AP| Key: 3S6HOWZENN2CWUTY

Write API Ke W

Fields:
1: Distance

Name: Observation Channel
Channel 1D
Access: Private
Read API KefE_XZ3YGGIDF ZQSNTE>
Write APl Key: ZADHAQ44UIZ6]C98
Fields:

1: Field Label 1



Part 3: Watching it All Work Together

Step 1: Open ThingSpeak and click on “*Channels” > *My Channels.”

|:| ThingSpeak“‘ Channels -+  Apps  Community  Support ~ HowtoBuy  Account~  SignOut

My Channel

Help

Watched Channels

Step 2: Click “Private” under Primary Channel.

L:l ThingSpeaI(“‘ Channels - = Apps  Community HowtoBuy  Account~  SignOut

My Channels Help

Collect data in a ThingSpeak channel from a device,
New Channel
from another channel, or from the web.

Click New Channel to create a new ThingSpeak

Name + Created Updated At channel.

& Primary Channel 2017-07-25  2017-07-25 18:30 Clucl»_mn_thecolumn headers of the table to sort by the
entries in that column.

(Private) Public | Settings | Sharing | APl Keys | Data Import / Export l Learn to create channels, explore and transform
data

@ Observation Channel 2017-07-25 2017-07-25 19:08

Learn more about ThingSpeak Channels.

l Private | Public | Sefttings | Sharing | APl Keys | Data Impaort / Export l

Examples

Step 3: A blank graph should appear like this:

|:| ThingSpeak“ Channels~  Apps Community  Support - HowtoBuy  Account~  SignOut

l Data Export MATLAB Analysis MATLAB Visualization

l Add Visualizations

Channel Stats

Entries: 0

Field 1 Chart

Primary Channel

Distance

Date
ThingSpeak.com
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Step 4: Open a new window. Navigate to your ThingSpeak account. This time, click “Private” under

“Observation Channel.”

|:| ThingSpeak“ Channels -~ Apps  Community  Support ~

My Channels

Name + Created Updated At

& Primary Channel 2017-07-25  2017-07-2518:30
l Private | Public | Settlngs | Sharlng | APl Keys | Data Import / Export l

& Observation Channel 2017-07-25  2017-07-25 19:08

.
(Private) Public | Settings | Sharing | APl Keys | Data Import / Export l
N—

HowtoBuy  Account ~

Help

Collect data in a ThingSpeak channel from a device,
from another channel, or from the web.

Click New Channel to create a new ThingSpeak
channel.

Click on the column headers of the table to sort by the
entries in that column.

Learn to create channels, explore and transform
data.

Learn more about ThingSpeak Channels.

Examples

Step 5: Put these two viewing windows side-by-side on your screen, as shown below.

:I Primary Channel - ThingSpea +

4 (D@ https:/fthingspeak.com/c

LIThingSpeak™

E1| @ Q Search wBa =

LIThingSpeak™

Updated:
Entries: 0

Entries: 0

Field 1 Chart

Field 1 Chart Z o &

Primary Channel

Distance
Field Label 1

Date
ThingSpeak.com

Step 6: Make sure there are no objects within 20cm of your ultrasonic sensor. (You may find it helpful to point

it to the ceiling.)

- / -
o0 e ,n’ Q OCbservation Channel - Thing: *

| 4 | @O @& https://thingspeak.com/ch: EJ | @ = Q Search

.
\

\+

Sign Out

wa ¥ &0

Observation Channel

Date
ThingSpeak.com



Step 7: On your Raspberry Pi, make sure you are inthe tutorial_test_sensor.py window (shown
below).

File Edit Format Run Options Windows Help

#1/usr/bin/env python

__auther__ = 'Anam’

# This program logs a Raspberry Pi's Ultrasonic Sensor to a Thingspeak Channel
# Enter the proper API Keys and Channel ID noted below.

http.client
urllib.parse
urllib.request

---LIBRARY Setup

i
i
i
i
i
i

RP1.GPI0 == GPIO

#GPIO Mode (BOARD / BCH)
GPIO.setmode(GPIO. BCH)
GPI0.setwarnings(False)

key = 'FYLP4EYMVOICFMFQ' #Enter your Primary Channel WRITE API Key
READ_API_KEY='XZ3YGGIDFZQSQN70" #Enter your Observation Channel READ API Key

CHANNEL_ID="307290" #Enter your Observation Channel ID Number

entry_ID=0 #Sequence number of the receiving Observation Channel, initialize as 0
sleep = 40 #How many seconds to sleep between posts to the channel

#set GPIOD Pins
GPIO_TRIGGER = 18
GPIO_ECHO = 24
GPIO_LED = 16

#set GPIO direction (IN / OUT)
GPI0.setup(GPIO_TRIGGER, GPIO.OUT)
GPI0.setup(GPIO_ECHO, GPIO.IN)
GPIO.setup(GPIO_LED,GPIO0.0UT)

def distance():
# set Trigger to HIGH
GPIO.output(GPIO_TRIGGER, True)

# set Trigger after 0.01ms to LOW
time.sleep(0.00001)
GPI0.output(GPIO_TRIGGER, False)

StartTime = time.time()
StopTime = time.time()

# save StartTime
hile GPIO.input(GPIO_ECHO) == 0:
StartTime = time.time()

# save time of arrival
hile GPIO.input{GPIO_ECHD) == 1:
StopTime = time.time()

# time difference between start and arrival
TimeElapsed = StopTime - StartTime

# multiply with the sonic speed (34300 cm/s)
# and divide by 2, because there and back
distance = (TimeElapsed * 34300) / 2

Step 8: Press F5 to run your program. A window should appear like this:

*Python 3.4.2 Shell* S

File Edit Shell Debug Options Windows Help

time.sleep(10) —
KeyboardInterrupt
53> ================================ RESTART ================================
3>
Distance 77
200 0K
pre_entry_ID= 0
http status code=200
65

The line that reads 200 OK indicates that the data that was sent through a proper connection. Allow the code
to keep running.

Step 9: Wait (a delay is built into the code).
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Step 10: While you are waiting, observe what happens on your ThingSpeak channels. They should go from

Q Primary Channel - ThingSpea * +

E1| @ Q search

& (0 @ | htps://thingspeak.com/c

L/ThingSpeak™

Created: 7daysago
Updated:
Entries: 0

Field 1 Chart

Primary Channel

Distance

Date
ThingSpezk.com

...to this

|:] Primary Channel - ThingSpea +

& 9 (0@ https://thingspeak.cc

El| @ Q Search % B8

w8

»

»

4 ece Q Observation Channel - Thing: % ‘.\+
= (- 1 (0 @ | htps:yphingspeak.comjch:  EJ | @& O, Search w B ¥+ f# =
[JThingSpeak™
reated:
Updated:
Entries: 0
Field 1 Chart F O & x
Observation Channel
—
F]
E
=
2
™
Date
ThingSpeak com
. e Q Observation Channel - Thing® 3 ‘K+

(- 1 (D @ | https:/fthingspeak.comfch: EJ @  Q, Search wa ¥+ @

LIThingSpeak™

Created: 7d
Updated: 1
Entries: 0

Field 1 Chart

Primary Channel

112 .

Distance

15:56:31.000
Date
ThingSpeak.com

LI ThingSpeak™

Created: 7 days ago
Updated
Entries: 0

Field 1 Chart

Observation Channel

Field Label 1

Date
ThingSpeak.com

**Note: The specific values on your graph will be different than the ones shown. For example, our first data point
was 112. Yours may be 100 or 63 or another value.
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Step 11: Continue watching. The program will continue running. Another data point will be sent to

ThingSpeak and look like this.

m Primary Channel - ThingSpea -+

& < ()@  hitps://thingspeak.cc

L] ThingSpeak™

E1 ¢ Q search w B »

Updated: ]
Entries: 0

Field 1 Chart g o & x

Primary Channel
175

150

Distance

125

15:56:35 15:56:40

Date

15:56:45 15:56:50

ThingSpeak.com

| - -
ece i Q Observation Channel - Thing:

.
\

\+

| (- | (i) @ | https:/jthingspeak.comjch: EJ | @&  Q, Search
CJThingSpeak™

Created: 7daysago
Updated:
Entries: 0

Field 1 Chart

Field Label 1

Date

Observation Channel

wBe ¥ & 09

ThingSpeak.com

Step 12: Place an object near your ultrasonic sensor (within 20 cm). Recall that in Section 3 of the tutorial we
set up the Reaction condition to have a reaction when a numeric value < 20 is received (this was in Section 3 >

Part 2 > Steps 5-9).

Because we set the condition to respond this way, our Observation Channel will show data points only when
the condition is met. In this step, we have now placed an object in front of the ultrasonic sensor, so the
condition will be met. Watch your Observation Channel. It should show a data point:

§ pu—————N
ece J/ [ Ultrasonic Sensor - % \Q https:[jthingspeak.c % | [ htips:/fthingspeak.c. % | 4

Q Observation - ThingSpeak loT * +

| € | ) @ | nttps://thingspeak.com/char  EJ | @& O search

LIThingSpeak™
Channel Stats
Created: 8daysago
Updated: 27
Entries: 0

wAa & »

Field 1 Chart

Primary Channel

200
-
@ 100
3
=
o 1]
£
-100
16:08:30 16:08:45 16:09:00 16:09:15 16:09:30
Date

ThingSpeak.com

= & (D @ https://thingspeak.com/c

LIThingSpeak™

anne als

Created: 7 20
Updated: 4 minutes ago
Entries: 0

Field 1 Chart

Field Label 1
=
.

16:09:36.000
Date

E1| @ Q Search

Observation Channel

» =

wBa ¥

ThingSpeak.com
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ece / CJ uitrasonic Sensor - © ‘\Q https:/jthingspeak.c % | [ https:/jthingspeak.c % | =+

| € | O @ https://thingspeak.com/char EJ | @& = Q Search bg | B 4 » = &

m Observation - ThingSpeak loT = +

() @ https://thingspeak.com/c  EJ €@  Q Search wBe ¥ » =

C1ThingSpeak™ = | [JThingSpeak™ =
Channel Stats

anne als

Created: Created: 7 daysago
Updated: : fpdatec:
Entries: 0 Entries: 0

Field 1 Chart & o & x

Observation Channel

Primary Channel

200

Field Label 1
Field Label 1

100 y .09 .00 09"
W.os30 16:09:00 16:09:30 16:09:40  16:09:45  16:09:50  16:09:55

Date
Date
ThingSpaak.com

16:10:00

ThingSpeak.com

Step 13: Data points will keep sending to ThingSpeak as long as your program is running. To stop your code,
click somewhere in the run window and press Ctrl + C.

Congratulations! We have successfully configured our Raspberry Pi to communicate with
ThingSpeak.
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Python Code (Text Version)

#!/usr/bin/env python

__author_ = 'Anam'

# This program logs a Raspberry Pi's Ultrasonic Sensor to a Thingspeak Channel
# Enter the proper API Keys and Channel ID noted below.

- LIBRARY Setup--—-—-—-—————— oo T
import http.client

import urllib.parse

import urllib.request

import json

import time

import RPi.GPIO as GPIO

#GPIO Mode (BOARD / BCM)
GPIO.setmode (GPIO.BCM)
GPIO.setwarnings(False)

key = 'FYLP4EYMVI9ICFMFQ' #Enter your Primary Channel WRITE API Key
READ_API_KEY="'XZ3YGGIDFZQSQN70' #Enter your Observation Channel READ API Key
CHANNEL_ID="307290' #Enter your Observation Channel ID Number
entry_ID=0 #Sequence number of the receiving Observation Channel,
initialize as 0

sleep = 40 #How many seconds to sleep between posts to the channel
e GPIO SETUP--=-— === m o m oo oo T

#set GPIO Pins
GPIO_TRIGGER = 18
GPIO_ECHO = 24
GPIO_LED = 16

#set GPIO direction (IN / OUT)
GPIO.setup(GPIO_TRIGGER, GPIO.OUT)
GPIO.setup(GPIO_ECHO, GPIO.IN)
GPIO.setup(GPIO_LED,GPIO.OUT)

def distance():
# set Trigger to HIGH
GPIO.output(GPIO_TRIGGER, True)

# set Trigger after 0.0lms to LOW
time.sTeep(0.00001)
GPIO.output(GPIO_TRIGGER, False)

StartTime = time.time()
StopTime = time.time()

# save StartTime
while GPIO.input(GPIO_ECHO) == O:
StartTime = time.time()

# save time of arrival
while GPIO.input(GPIO_ECHO) == 1:
StopTime = time.time()

# time difference between start and arrival
TimeElapsed = StopTime - StartTime

# multiply with the sonic speed (34300 cm/s)
# and divide by 2, because there and back
distance = (TimeElapsed * 34300) / 2
Dis=round(distance)

print("Distance",Dis)

return Dis



def sending(distance):
while True:
INPUT=d1istance

params = urllib.parse.urlencode({'fieldl': INPUT, 'key':key})
headers = {"Content-typzze": "application/x-www-form-urlencoded","Accept

"text/plain"}

conn = http.client.HTTPConnection("api.thingspeak.com:80")

try:

conn.request("POST", "/update", params, headers)

response = conn.getresponse()
#print (temp)
print (response.status, response.reason)
data = response.read()
#conn.close()
except:
print ("connection failed")
break

def receiving(ID):

conn=urllib.request.urlopen('http://api.thingspeak.com/channels/307290/feeds/Tast.json?ap

i_key=X23YGG9DFZQSQN70')
response = conn.read()
print("http status code=%s" % (conn.getcode()))
check=Ten(response)
print(Ten(response))
pre_entry=ID
print('pre_entry="',pre_entry)
data=json.loads(response.decode("utf-8"))
#entry_ID = data['entry_id']

if check>4:
data=json.Tloads(response.decode("utf-8"))
entry_ID = data['entry_id']

else:
entry_ID=ID

conn.close()
return entry_1ID

while True:
d=distance()
time.sTeep(.1)

sending(d)
print('pre_entry_ID=',entry_ID)
Tast=entry_1ID
entry_ID=receiving(entry_ID)
print('post_entry_ID=',entry_ID)
if last!=entry_ID:
#GPIO.setwarnings(False)
GPIO.output(GPIO_LED,GPIO.HIGH)
time.sleep(.1)
last=entry_ID
else:
GPIO.output(GPIO_LED,GPIO.LOW)

time.sTeep(10)
GPIO.cleanup()
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