Coding Auto-Irrigation System
and Using Arduino IDE

By lan Aksland and Dylan Casey
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Digital Vs Analog Signals

Digital vs Analog Scale

Digital Signal
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So Many Parts to Add...
We Will Focus on Five

. . . ) . Analog Capacitive Soil-Moisture Sensor
Digital Air Temp and Relative Humidity Sensor

1 VCC (3.3-5.5V)
2 Data
; 3 No connection
& & ¢ 4 Gnd 1 Gnd
'r' > ata pin (2) requ 2 VCC
J - ata pin (2) requires .
rr a pull-up resistor 3 Signal
(usually 4.7K)

8 Step Down Voltage Regulator
. B

Relay (Power Control)




Not All Sensors are the Same

Resistance Based Moisture Sensor

* Read data sheets especially if you
need specific specs

e Data sheets include error
tolerances, performance, and other
important product information

e Search for multiple sources of
wiring diagrams and tutorials for
your specific sensor




Going Over Examples

Get computers out with Arduino IDE open

Code is not as abstract and scary as it seems
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-mntElement_ i . 5 // Bay hello world until the user starts guestioning
er(){lf(gl ’ s // the meaningfulness of their existences.
function helloWorld(world) {
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Pinouts on Breakout for the Particle Not ESP32

Pay attention to the labels for the particle
breakout vs the esp32 pin numbers

@ UusB
@ MODE BUTTON

€ RESETBUTTON

@ RGB STATUS LED

@ CHARGE STATUS LED

(® USERLED (ON D7)

@ LiPo BATT CONNECTOR

@ DEBUG CONNECTOR (SWD)

©) u.FL CONNECTOR FOR WiFi
ANTENNA (REQUIRED)

@ u.FL CONNECTOR FOR EXTERNAL
MESH ANTENNA (OPTIONAL)
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Example One: Blink LED and Serial Print

Core Concepts of This Example
Serial Printing Line(s)

Write vs Read

Input vs Output and PinMode

Setup vs Main Loops

..... — - - - - T ETS BTTTT. TTRET - - o e o, g
1N1TlallzZe 4alJgilital pin Ly Siilel d 45 an ourtpuc.
=
(HeluU) r

the loop function runs er and er again forever
()
| . H turn the LED on (HIGH is the ltage lewvel
[ H "/ print Light On! after digital pin goes HIGH ait for a second
(200); delay half a second so you can see light turn on
[ ; ; turn the LED off by making the ltage LOT
| ; print Light Off! after digital pin goes HIGH ait for a second




Core Concepts of This Example
* Analog Reading
* Basic Data Handling

e Methods or Functions

S0ilCne Pin A2
SoilTwo Pin R4

smOneRaw, smIwoRaw, smOne, smIwo, SmAvVg;

the setup function rumns once when you press
i
initialize digital pin LED BUILTIN as an
DETT -
(9600) ;
( " )i
the loop function rumns er and er agaim
(
{ ' H turn

readSensors(); ff wait for

!
(smOneRaw) ;
{

(emOne) ;
{

[smTwoRaw) ;

0a); a second s
{ , ) ; =
(
(500); delay half a second s

readSensors () {
smOneRaw = (50ilCne Pin);
smTwoRaw = (S0ilTwo Pin);
smOne = 4000 - smOneRaw;

smTwo = 4000 - smTwoRaw;

smAvg = (smTwotsmOne)/2;

L

r
fr

r

Example Two: Read Two Analog Sensors



< -h.
<DHT_U.h

Example Three: Reading Digital DHT Sensor [

Core Concepts of This Example
e Digital Read
e Using Libraries

* Using Examples




Example Four: Controlling Power with Relay

Core Concepts of This Example

e Digital Write

e Relay Power Control

e Using Basic Sketches as a Problem-Solving Tool (Blink Example)




Example Five: Controlling Power with MOSFET
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Core Concepts of This Example

freq = 1000;
e Analog Write (ledcWrite on esp32)

Pulse Width Modulation(PWM)
MOSFET Power Control

pwmChannel = 0;
resolution = 8;

fadeValue;

noconing nappens 1n Setup

ledcSetup (pvmChannel, freq, resolutiom);
Voltage o . .

SR S, E T, IR, S —— e e foo oz merpooes =
attach the channel to the GPIO to be controlled

PWM signal

Duty Cycle

F,=1/T

(HZ)

1 Time

Duration Time

0% Duty Cycle

5V

ov
25% Duty Cycle

5V |- — i
| l ‘ | | | l | I Average
o Qutput
50% Duty Cycle Valtage
5V
S B s s s g
75% Duty Cycle

5V

ov

100% Duty Cycle
- o Duty Cy

ov

ledcAttachPin(digiPin, pwmChannel);

{)
fade in from min to max in in

(fadeValue = 0 ;

fadeValus <=

r

Polncs:

fadeValus += 5)

sets the value {range from 0 to 2355
ledcWrite (pwmChannel, fadeValue);
wait for 30 milliseconds to see the slowing effect
(300) ;

fade out from ma

ax
(fadeValus = 235 ;

rements of 5 points:

== {; fadeValus -= 5) l



Example Six:

I
5, 6

<BlynkSimpleEsp32.h

Hurbers
DHTPIN 14
50il0One Pin A2
S0ilTwo Pin A4
WIFIS5ID

BSSWORD
keyIndex = 0;

DHTTYPE DHT11

dht (DHTFIN, DHITYEE):
myChannelHumber
¥ myWriteAPTEey =

(9600) ;

tup and conn

(WIFISSID,

(500} ;

T To Blynk

BASSWORD) ;
WL CONNECTED) {

(RUTH, WIFISSID, PASSWORD):

readSensors();
(smOne) ;

(smTwo) ;

thingaspeak
(1, 3
(2, f)
{3, h)

(2000} ;

(3000} ;

readSensors() [

seconds 3o ¥

smOneRaw = (50110ne_Pin);

smTwoRaw = (S0ilTwo_Pin):

smlne = 4000 - smineRaw;
smiwc = 4000 - smIwocRaw;
smAvg = (smIwotsmine)/2;
= dht. ()
= dht.
= dht.

[y =g

adjust

adjust for ocur scil m

Send Data to Thingspeak and Blynk

LEL O nlizi 13 the cltage level

Core Concepts of This Example
Internet of Things
User Interface

Using WiFi to Send Data

(myChanne INumber, myWriteAPIKey): // write to the ThingSpeak channel

off by making the woltage LO
------ ight OFff! after o it n aqoe HT{~H
= rint Li1gnt UIT arter dlgltal ik d g ILE




Creating an Auto
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Irrigation System

Designed by Ham-Lab CSU




Final Wiring Diagrams and Pictures

Top View

Side View




Upload Final Irrigation Demo Code




Please Keep in Touch and Feel Free to Reach Out

Our Upcoming Website: https://micromet.agsci.colostate.edu/

Jay’s Ruggedizing Sensors: https://www.instructables.com/id/Waterproofing-a-
Capacitance-Soil-Moisture-Sensor/

Youtube: https://www.youtube.com/channel/UC73T0ge8Ma8 DigcdKal3yg/featured



https://micromet.agsci.colostate.edu/
https://www.instructables.com/id/Waterproofing-a-Capacitance-Soil-Moisture-Sensor/
https://www.youtube.com/channel/UC73T0qe8Ma8_DiqcdKaI3yg/featured
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