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Display

Use the OLED Display to provide information to the user.
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OLED Structure
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Organic Light Emitting Diodes

Lesson 12: Display

AOrganic Light Emitting Diodes (OLED)
I Series of organic thin films between two conductors.
I When electrical current is applied, light is emitted
I Flexible and transparent options

A_Relative to LCD

I Lower power consumption.

I Improved image quality - better contrast, higher brightness, fuller viewing
angle, a wider color range and much faster refresh rates.

I g_imﬁ)ler design that enables ultra-thin, flexible, foldable and transparent
Isplays
I Better durability - OLEDs are very durable and can operate in a broader
temperature range

https://www.oled-info.com/oled- _ _ o _ _ _ _ _
intfroduction#:~:text=OLED%20(Organic%20Light%20Emitting%20Diodes,a%20bright%20light%20is%20emitted

https://electronics.howstuffworks.com/oled1.htm \f A4
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Hardware
Lesson 12: Display

Grove Beginner Kit

AWhat hardware will we need for | B =00~ °——°
this Lesson?

- -I
I Grove Temperature and Humidity

Module on pin D3
I Grove Light Sensor on pin A6
I Grove Temp & Humidity Sensor 12

I Seeeduino Lotus (Arduino Uno
compatible board)

nnovate with ()) seeed:
Image modified from https:/files.seeedstudio.com/wiki/Grove-Beginner-Kit-For-Arduino/res/Grove-Beginner-Kit-For-ArduinoPDF.pdf
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https://files.seeedstudio.com/wiki/Grove-Beginner-Kit-For-Arduino/res/Grove-Beginner-Kit-For-ArduinoPDF.pdf

Library for Air Pressure Sensor

Lesson 12: Display

ALibrary to use: Seeed BMP280
I Search for Seeed BMP280 in the library manager and install it.
I There are multiple variants available for the BMP280 air pressure sensor.
#include  <Seeed BMP280.h>

bmp280. init  ();

float  temperatureBMP = bmp280. getTemperature () ; //getsthe temp
float  pressure = bmp280. getPressure  (); /lgets the pressure

A More Information:

I https://github.com/Seeed-Studio/Grove BMP280 {
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https://github.com/Seeed-Studio/Grove_BMP280

Library for Display
Lesson 12: Display

ALibrary to use: U8x8lib
I Search for U8g2 in the library manager and install it.

#include  <U8x8Ilib.h>

U8X8 SSD1306 128X64 ALTO HW 12C Display(U8X8 PIN_NONE);
Display. begin ();

Display. setFlipMode (1);

Display. setFont (u8x8 font chroma4d8medium8 r );

Display. setCursor (0O, 0);
Display. print (isome text), hereo
A More Information: >

i https://github.com/olikraus/u8g2/wiki SCTENCES

ENGINEERINS
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https://github.com/olikraus/u8g2/wiki

Open and Upload Sketch

Lesson 12: Display

1. Open Simple Datalogger Sketch
I File > Sketchbook > FRSEF _Crash Course > Week 6 >

12 OLED.ino

2. Upload the sketch to your Arduino by clicking the Upload Button.
I The sketch should compile, and then upload to your Arduino.

3. The OLED will display the time, temperature, humidity, pressure
and light values from the sensors.
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Sensor Calibration
_|_

Water Sensor
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Moisture Sensors

Sensor Calibration + Moisture Sensor

AHow it works: uses the conducti vi
GND and the signal input
I Digital Input: water is present or not %
I Analog Input: level of water present

A Voltage divider with pullup resistor and water between the signal and ground lines.

+5V

Pull-Up Resistor
1 M0

" — SCIENCE&
ENGINEERIN®,
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Soil Moisture Types

Sensor Calibration + Water Sensor

ACommon Types
I Resistive
A Two probes

A Current passes through the soil and the resistance value is calculated to
measure soil moisture content.

A Problems: sensor corrodes and resistance continually increases, fertilizer
and nutrients can affect resistance

A Quantitative measurement.

I Capacitive
A Single probe, soil contact with electrodes not required (less corrosion)
A Soil + water form a dialectric, similar to a capacitor

I Capacity of soil change with change of moisture content
A Quantitative measurement

Conductive plates

FLINT REGIONAL
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Hardware

Sensor Calibration + Water Sensor

AWhat hardware will we need
for this Lesson?
I Grove LED, Buzzer and Display

I Seeeduino Lotus (Arduino
Uno compatible board)

I Grove Water Sensor
A Connect to D2 Header
A Use the provided cable

12/17/2020
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Grove Beginner Kit @2t Q9w

Innovate with \( )) seeed:
e-Beginner-Kit-For-ArduinoPDF.pdf
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https://files.seeedstudio.com/wiki/Grove-Beginner-Kit-For-Arduino/res/Grove-Beginner-Kit-For-ArduinoPDF.pdf

Open and Upload Sketch

Sensor Calibration + Water Sensor

1. Open Simple Datalogger Sketch
i File > Sketchbook > FRSEF Crash_ Course > Week 6 >
|13 Water_Alert.ino

2. Upload the sketch to your Arduino by clicking the Upload Button.
I The sketch should compile, and then upload to your Arduino,
assuming you have the correct

3. Touch the water sensor, see what happens.

I What happens if you place a drop of water on the sensor or dip the sensor
Into a cup of water?

SCIENCE&
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Agriculture Applications

Sensor Calibration + Water Sensor

AWhat can we measure for agriculture applications?
I Small scale - individual plants, gardens
I Large scale - farms

SCIENCE&
ENGINEERIN®
FAIR
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Agriculture Applications

Sensor Calibration + Water Sensor

AWhat can we measure for agriculture applications?

I Individual plants
A Environment
I Temperature
I Air Quality
I Air Content: CO, CO2, Oxygen
I Humidity
A Soil: moisture, temperature
A Fertilizer
A Plant Height
I Large Scale: entire fields
A Optical (soil reflectance, color, height)

A Cameras (identify weeds, where plants are growing)
https://cropwatch.unl.edu/ssm/sensing
https://www.mouser.com/applications/smart-agriculture-sensors/
https://www.wespeakiot.com/robust-sensors-and-the-power-of-the-cloud-the-perfect-recipe-for-smart-

farmlng/ /s y
SCIENCE&
ENGINEERIN®
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https://cropwatch.unl.edu/ssm/sensing
https://www.mouser.com/applications/smart-agriculture-sensors/
https://www.wespeakiot.com/robust-sensors-and-the-power-of-the-cloud-the-perfect-recipe-for-smart-farming/

Agriculture Applications + Livestock

Sensor Calibration + Water Sensor

https://www.bosch-presse.de/pressportal/de/en/smart-agriculture-101824 .html

Smart agriculture solutions by Bosch

|| Bosch loT Cloud

Plantect™

algorithm

Alert
& Disease infection risk
Prediction accuracy of 92%

3
) s

Monitor the greenhouse 5

environment in real time %,

Browse past data “"
<

H
Solar =

radiation_X Sensor \]
Sensor Greenhouse crop @ BoscH I : )
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https://www.bosch-presse.de/pressportal/de/en/smart-agriculture-101824.html

Agriculture Applications + Livestock

Sensor Calibration + Water Sensor

https://www.bosch-presse.de/pressportal/de/en/smart-agriculture-101824.html

_ FLINT REGIONAL

SCIENCE&
ENGINEERING,

FAIR

12/17/2020 FlintScienceFair.org


https://www.bosch-presse.de/pressportal/de/en/smart-agriculture-101824.html

