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The field and key number above should be adjusted for the specifics of the user’s channel and automatic
pumping field. Notice that this link is unlike others previously used because it is not equal to anything. This is
because we will be joining the slider value, user set-point to the end of the URL. To do this, join the URL with
the label’s text from the slider.

Figure 195 — Sending Set-point to ThingSpeak®

Now return the URL, as previously done, with the Get function for Web?7.

Figure 196 — Return Web URL

To make sure that manual mode is turned off once the checkbox is checked we will set the field for manual
pumping to zero in ThingSpeak®.

To do this use the same logic as above except the Web number should be changed to Web5.
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POl -l CheckBox1 » e ELTEY]
doi | (o] F CheckBox1 - M Checked - | = - I true - ||
then  set (] ). O5ED to (' (2) join | t ]

Hiraeraal

ttps ‘15«-4.1.5.,15&"_@" eak.con

| Labeld - | Text - |

call _Get
W . (KD to

Figure 197 = Turn Off Manual Mode

The URL should be changed to update field 5, the manual field in ThingSpeak®, to zero.

https://api.ThingSpeak®.com /update2key= &field8=0

After this is completed the “else if” should be defined. To do this simply duplicate the “if” line but change the
symbol from “=" to “#”.

X when .Changed
-8 L8 CheckBox1 - il Checked - J|( = - [ rue - |
then set [ Web?7 .[VED to [ (2) join i.thingspeak.
| Label9 - | Text -

=T Web7 - R

' call (IEED Get
=

CheckBox1 - M Checked - J| # - [t true - ||

Figure 198 — Checkbox is Unchecked

To return an action of changing the set point back to zero once the checkbox is unchecked use the same logic
as before to set the Web7 URL equal to zero.
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X when [zl =" §IB8 Changed
do | (o if CheckBox1 - | Checked * || = - | ‘
then  set (IS . (VKD to | () join

call .Get

set . (VKD to
:ail -Get

sl CheckBox1 ~ | Checked + || # * || true - |
then  set - (UES to hitps thing

—

Figure 199 = Turn Off Automatic Mode

The URL should be as follows with updates to the APl Key and field number for the channel of the users
AutoPump Control field.

https://api.ThingSpeak®.com /update2key= &fieldd=0

Ten | Navigate to Home Screen

The final piece of code for the control screen is to navigate from it back to the home screen.
To do this, click on the button icon corresponding to the “Home” button, Button8.

Drag in the following code block:

X when .Click

Figure 200 — Home Screen Button

In the “Logic” section drop in the “open another screen” block.

X when Click

open another screen screenName

Figure 201 — Change Screens
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Enter in a “blank” from the “Text” section and type in the screen name that should be navigated to. In this
case “Home”

X when Click

do Loﬁén another screen screenName ¢ i

Figure 202 — Return to Home Screen

This completes the logic for the Control Screen

Eleven | Home Screen Coding

At the top of the page navigate to the “Home” screen and select the “Blocks” editor.

‘ - NHT Projects = Cannect = Build = Help = My Projeets Gallary Guide Rapastan issue English = babenhamiemall uark edu =
B AP INVENTOR -
I aMi Home * ]-,'\du Screen Iﬂenxm Screen Degrgnor | Biocks I
S ,
Falette I . Components Properties
Hurmidity =
User Interface I Display hidden componients in Viewer B I héme Home
{ Moisture St = N—
| Button i | Sereent = I Horizontalsmangement AboutSoreen
ol Bution2
& CheskBox i | Screen2
- ttonl
- ) F =i Button alignHorzontal
8] Datepicker s M, ) ;
HonzontalAmangement2 Centes 3 »
o Image == Buttond AlignVertical
Label = eunton3 Center .2 »
i BackgroundColor
ListPicker .-L 2
I Dark Gray
= Listview . -
= Backgroundimage
i Notifier Nare
PasswordTextBex CloseSereenanimation
Diefaul
Bl Shder
OpenStreanAnmmation
B spiner / Diefault »
TexiBox
[f: TimePickes o *.
]
O e @ 8 Y O -

Figure 203 — Navigate to Home Screen

Using step ten as a guideline program each button to navigate to its corresponding screen. Remember, the
case and spelling must be exactly the same as the name of the screen that is desired to be navigated to.

The block code should look as follows:
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Blocks Viewer
& Built-in
. Control Wher.l lick
0 Lagie do , open another screen screenName
B vath
M rext when _Click
M ists do \ open another screen screenName
= Colors
= Variables

when _Click

] Procedures :
do L open another screen screenName

e ! Home

e B HorizontalArrangement1 when [[EFUGHERS -Click
Button2 do L open another screen screenName
Heutton
- Ao Bo
e ﬂHorizontaIA!rangemean 5
: Show Warnings
Hsuttons

Figure 204 — Assigning Screen Navigation

Twelve | Temperature, Humidity, and Moisture Screen

For each of the other screens the same logic should be followed to allow the user to navigate back to the
home screen. The code for the temperature, humidity, and soil moisture screens is as follows:

Viewer

when .Click

open another screen screenName

Figure 205 — Temperature, Humidity, and Soil Moisture Screen Coding

Once finished the online block coding is completed.

IMPLEMENTATION

After the previous sections are completed the system is ready for implementation. First, make sure
that the code has been downloaded to the board by connecting the board to the laptop or computer system
containing the code and download it onto the board.
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One | Download Code

Honors_Thesis_Code | Arduino 1.8.5 - O X
File Edit Sketch Tools Help

Upload

Honors_Tivesis_Code

//Generic ESPB266 WiFi library included
#include <ESPB266 ch
#include <ESP8266WiFiAP.h>
#include <ESP8266WiFiGeneric.h>
#include <ESP8266WiFiMulti.h>
#include <ESP8266WiFiScan.h>
#include <ESPB266WiFiSTA.h>
#include <ESP326BWiFiType.h>
#include <wiFiClient.h>
#include iClientSecure.h>
#include erver.h»
#include <WiFiudp.h>

~

//ESP8266HTTPClient Library inluded here
#include <ESP8266HTTPClient.h>

/{Include Temperature and Humidity Sensor Library
#include <DHT.h>

/{Include ThingSpeak Data Library
#include <ThingSpeak.h:

SiMaming Wifi Client to “client” for use in main sketch
WiFiClient client;

f/Maming http Client to "http” for use in main sketch
HTTPClient http;

//Assigning temperature and humidity sensor to pin2 or D4 on Control Board
DHT dht2(2,DHT11);

Figure 206 — Upload Arduino Program

Two | Download Al Companion

Once the code has been downloaded, using the Android phone device application store, download the “Al

Companion” application.
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MIT Al2 Companion

MIT Center for Mobils saming

Develop your very own Android

Applications using MIT App Inventor 2

ats

e WHAT'S NEW

New Companion Logo ~ Compatibility with
MIT App Inventor release nh161

Figure 207 — Al Companion Download
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Companion

MIT App Inventor 2
RS

Your IP Address is: 192.168.1.88
Version: 2.44

Figure 208 — Al Companion Home Screen

Three | Prepare Companion

Return to MIT App Inventor website on the newly created application’s home screen.
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P MIT

JSF.  APP INVENTOR

Projects ~ Connect * Build - Help ~ My Projects Galler

Palette Viewer
User Interface IDisplay hidden components in Viewer
Check to see Preview on Tablet size.
& Button 7
i CheckBox 7
DatePicker 3
& 'mage 7
Al Label 7
ListPicker 7 CoNTROL
= ListView )
/A Notifier 7
PasswordTextBox 7
W Slider 3 Mo?s‘:!:n: HumipITy
B Spinner 7
I TextBox 7
TimePicker 7

Figure 209 — Home Screen

After this is complete click the “Connect” dropdown menu and select “Al Companion”

‘.: MELENTDR W Connect v Build - Help My Projects Gallery Guide Report an Issue English
Emulator
Palette Viewer USB Components
User Interface Reset Connection | components in Viewer ® " Home
1 Button 7 Hard Reset freview on Tablet size 8 [ HorizontalArrangement1
) ._;Euttonl
W/ CheckBox ?
== Button
DatePicker 7 y
Cl ““IHorizontalArrangement2
- Image ? & suttons
A| Label ? = Button3
ListPicker ? EONIpOoL
= ListView ?
/A Notifier ?
PasswordTextBox 7
: . SoIL HUMIDITY
W Siider MOISTURE
B spinner ?
1| TextBox 7
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Figure 210 — Click Al Companion
Once clicked a unique code should pop up onto the screen

Launch the MIT Al2 Companion on your device
and then scan the barcode or type in the code
to connect for live testing of your app

Need help finding the Companion App?

[=] 5[]

=]~

Cancel

Your code is:

cpydqz

Figure 211- Unique Companion Code

Type this code or scan it into the phone application to test the phone application. After this is installed test the
application by controlling the lights and pump, monitoring the data, and navigating between the various
screens.

CONCLUSION

The plant growth and regulation control system created in this manual serves as an introduction to
control systems and helps students to build a foundation in skills such as computer science, electrical
engineering, biological sciences, physics, and design. This system teaches how feedback control systems work
to monitor and regulate biological processes. This system can be scaled up to provide uses in applications
such as food processing, water treatment, home automation, aquaponics, and many other control systems.

Overall, this manual teaches students how to design and code a phone application, wire up an
electrical system, program a control board, and control a system wirelessly via the internet. The hope is that
these principles will build confidence in students to pursue STEM related fields and empower them to create
and engineer solutions to everyday problems to improve efficiency and sustainability for future generations.
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