HYDROPONIC DEVICE



WHAI DOES THE HYDROPONIC
PDEVICE )

Facilitate plant growth with different colours (spectrum) of light
Control and monitor humidity
Control and monitor temperature

Monitor water level



WHAI PARAMETERS COULD BE
CHANGED?

Colors of light (micro:bit code)

Threshold of temperature to trigger responses of cooler and
heater (micro:bit code)

Threshold of humidity to trigger response of humidifier
(micro:bit code)

Threshold of water level that will trigger email response
(Thingspeak)
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|
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The hydroponic device could show different colours by changing
the micro:bit codes

In our demonstration, we will provide the plant with red, blue,
and purple light only



BENERFES OF BLUE TG

Blue (450 nm to 495 nm)

Photomorphogenesis -> has an effect on photosynthesis -> more exposure to this
light can increase plant’s growth and maturity rates -> important for seedlings and
young plants

Influences the formation of chlorophyll -> enables the plant to take in more energy
from the sun

Controls a plant’s cellular respiration
Lessens water loss through evaporation during hot and dry conditions

Help seed germination, ensure robust growth for roots, stems, and leaves



BENEFITS OF RED LIGHT

Helps flowers bloom

a study by Michigan State University floriculture extension team
found that if plants are grown only using red light, they'll have a
stretched, enlongated appearance, and their leaves will become thin

and large


https://www.canr.msu.edu/uploads/resources/pdfs/red-light.pdf

BENEFPES QR PURPEE - FICaTF

Helpful for mature plants
Greatly increase amount of leaves that a plant grows

Allow plants to grow much healthier, with a compact appearance



SPECERUNM O INEO P S FRIE

moss|  mBuwlen] [meucclEn|  [WREDLED

214
242

2.10

Red light peak
wavelength:

620nm

2.08-
2.06

2.04-

TREE

2.02
2.00-
1.98-

1.96-

1.94-
& 2 ‘r

I | % i I
450 500 S50 600 650 700 750 800 850 900 9850
21 (iok nm)

|
400



SPECERUNM O INEO P S FRIE
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SPECERUNM O INEO P S FRIE
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TEMPERATURE RANGE

From |9 degree Celsius to 29 degree Celsius

Temperature Drop When Freezer Is Switched On Increase in Temperature When Heater is Switched On
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To view the graphs of data from iot:bit, you could upload
your data to the ThingSpeak loT platform

|. Head to ThingSpeak website (https://thingspeak.com)
2. Register for a MathWorks Account

3. A MathWorks and a gmail account has already been set up for
your school (the email and password are the same for both
accounts)

Email: LSCCSTEM@gmail.com

Password: Aa246810


https://thingspeak.com
mailto:LSCCSTEM@gmail.com
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Codes

Download iot-environmet-kit in extension

Extensions

iot

SF LG CCLASROOM  STNEACA

)
iot-environment-kit
Envirerment and Sclance 101 Kit for
micro:bit

Leam mare

wifi-shield

MakeCode package for Muselab
WiFi loT Shield with micre:bit (beta)

Laam mare

iot-lora-node

Makacode Library for the Pi Supply
loT LoRa Node

minode

minoda kit{micro:bit loT Starter Kit
by element14) driver package for

eam mare earn maore

DFRobot-microloT wifi

This is a micro:bit-based loT
expansion board with multi

Maekelode extension for WiFizbit
Conneet micro.bit to the Internet

2arnm mare BHIM muors



Codes
&

rahEll s U oA Crd @ height @

set ESP8266 RX P8 » TX P12 + Baud rate 115200 =

Runs when the program starts

Initialise and set the
size of the screen

Set up Wifi for iot:bit
& |
Set your Wifi SSID

connect Wifi SSID = Q@YeUIgNItNg KEY = ‘— and Password

set strip_2 e« to NeoPixel at pin Pl@ -+ with @ leds as RGB (GRB format) =

Set up the NeoPixel strip by choosing the number of
LED you'd like to light up
https://makecode.microbit.org/ fl0X8a8UPAfp



https://makecode.microbit.org/_f10X8a8UPAfp

Then, click on “API Keys,”
and copy the “Write API
Key” as shown

|:_| ThingSpeak'“ Channels v~ Apps v  Support~

Hydroponic Device

Channel ID: 1059063
Author: mwa0000018479603
Access: Public

Private View Public View Channe! Sellings Shering @ Dala Import / Exporl

Write API Key

Key  45GIK0617ZYPIRFL

~

Read API Keys

Key  JR3QDISMPMGCNKHL

Naote

Help

AP| keys erable y
k=ys are auta-g=n

APl Keys €

e Write API
bzen comp

¢ Recad API
feecs anc ¢
read key fo

s Note: Usa
add noles |

APl Reque

Viritz a Chanr

GET attps:
“l&fieldl=

Peed o Ah e



Run this program forever

forever /

connect thingspeak

Copy and paste the
write APl key from
ThingSpeak here

set data to send ThingSpeak

Write (GAE " 45GIK0617ZYPIRFL”

Field value of BME28@ humidity(0~100) ~ 2 Send readlngs
Field value of BME28@ temperature(’() = fl"Om the
temperature
Field value of water level(0~100) at pin P3 » R
and humidity
Field
sensor to
 old .
i ThingSpeak

Field :
- Send readings

from the water
Field 8 = level sensor to
Upload data to ThingSpeak Thingspeak

pause (ms) Wiait for 6s for data to be sent to ThingSpeak

Field



i —— On the OLED display
show (without newline) string < (screen), show the word
. ]

show number value of BME28@ temperature(’() v “Temperatu re,” “Humidity,”
insert newline and “Watel‘ Level”

show (without newline) string QLT IS4

show number value of BMEZ28@ humidity(0~1600) ~ On the OLED d|SP|ay

insert newline _ (SCI‘een), show data from

show (without newline) string the reSPeCtlve SENSOrsS

show number value of water level(®~100) at pin P3 =

insert newline

T e e N e ey e, N T et e D S T i T WL i R S SRR L e e e LT T T ¢ e e S R I e e ] o, e S U, e o



if button A~ 1is pressed then

— If button A is pressed, show the word

v tg — “red” on the screen, then change the

certp2 - NI colour of the neopixel strip (LED) red
A Gl for 2s. Then, clear the pixels

strip_2 *+ clear

®

if button B +* 1is pressed then

o w0 D ‘I‘f button B is pressed, show the word
ctrip_2 - JRRRERIE blue ~ blue” on the screen, then change the
strip 2 - | shon colour of the neopixel strip (LED) blue

e for 2s. Then, clear the pixels

strip_2 v+ clear

®

if button A+B * 1is pressed then

shon string QRN If button A and B are pressed, show the

strip_2 + show color purple »

word “purple” on the screen, then change
e oy T the colour of the neopixel strip (LED)
— purple for 2s. Then, clear the pixels

strip_2 v+ show

®




Could change the threshold of humidity and temperature here

if value of BMEZ88 humidity(0~100) «

If humidity is less
than 95%, then turn
on the humidifier

digital write pin P2~ to o

®

if value of BMEZ8@ temperature('() = > w @ then

If temperature is greater
than 28 degree Celsius, ther
turn on the cooler (Pl 3)

digital write pin P13+ to ()
digital write pin P15+ +to o

else

digital write pin P13 > to () If temperature is less than
digital write ptn (P15 > to @ 28 degree Celsius, then
® turn on the heater (P15)




RESULITS

D Th ingS peak ™ Channels ~ Apps - Support » Commercial Use How to Buy
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THINGSPEAK EMAIL TRIGGER

:] ThlngS peak ™ Channels~  Apps~  Supporte Commercial Use  HowtoBuy 8

All Apps

H Yd ropon IC Device marasanalysis

MATLAZ Visualizaticns

To trigger email
Channel ID: 10590!?3 Plugins .
Author: mw200000164T9E03 I"esponses, CIlCI( on

Access: Fublic lhingTweet
TimeCont-o. ¢¢ L B I i £/ h
MATLAB Analysis” here
lrivar e ) i~ \.f' "o 5 “w * f
Frivate View Public View Chanrel S/ Talkaack Keys Data Import / Cxport
ThingHTT®
Import Help
Upload 2 CSV file to import data into this channel
Import
File Chowes File Mo fileselecred . _ - -
The correct format ‘or data import is provided in this LSV Import Temp ate
= | 3 \ !l ol and : . v fiale
Time Zone [GMT400:00) UTC . File. Use Lhe lield names heidl, feid2, anc sc on, instlead of cusler lield

names.

C5VImport Format

datetire,fieldl, field3, field4, ficld8,elevation
2019-01-01T10:11:12-85:80,11,33,44,86,10

Export Other Import and Export Options
Download all of this Channel's fecds in TSV format. You ran zlso use MATLAR, the REST AP, or the MQTT AP| mo impart and expart
channel data, Read Data

Time Zone IGMT+00:¢C) UTC

Jounload

ah

Write Data



D ThingS peak“‘ Channels + Apps~  Support~ Commercial Use  How to Buy ‘

Apps =~ MATLAB Analysis Help

Click New and choose a template to get started. Templates MATLARB Ana lyQ IS
centain sample MAT_AB® code for analyzing data.

W Click here

Name Created

Fxplore data enllected in a chanrel orscraped from a webhs'te

Find and remove bad data
Convert data to different units
e (alculate newdzata

e Euild data mode's

In your analysis code, you can alsc use functionality from any of the
MATLAB Toolboxes supported on ThingSpeak that you are licensed

to use. After analysis, you can write data to the channelorpublishit to
share your results.

Read Channel to Trigger Email 1 2020-05-13

Learn More

New to MATLAB?

e Watch Getting Started with MATLAB video tutorial.
e Learn interactively at MATLAB Academy.

Blog | Documentation | Tutorials | Terms | Privacy Policy f ¥ /S © 2020 The MethWorks, Inc.




Channels « Apps «

CJThingSpeak™

Apns MATLAB Analysis New

Templates:

Custom (no starter cede)

Get data from a private channel
Gel data from a public channel
Get data from a webpage

Examples: Sample code to analyze and
transform data

Calculate and display average humidity
Calculate wind chill and update channel
Remaove outliers from wind speed data

Converttemperature units

Calculate high and low temperaturl

© Read Channel to Trigger Email
Replace missing values in data

Analyze text for the most common color

Support =

Read live web data for vessels at the port of

Boston

Scrape web temperature data

Commercial Use

Help

Templates

MATLAR Anaslysis teenplales provide sample MATLAR code fer analysineg,
cataand writing it toa ThingSpeak charnel. If you are new to MATLAS,
you can leam interactively at MATLAD Academy.
Examples

Tosee MATLAR Avalbysis inaclion, selec! the reample and click Create,
These examoles readd daba lroem pobilic ThingSpeak charne el

e Caculate and display average humidity over the last 60
minutes, and write the results to a new channe.,

Calculate wind chill and update channe! by writing
channel at regalar intmvals.
Remcve outliers from wind

hours, and wrile dal

TaLa over the past six

wolannel.

narature units fram Fahrenheit ta Celsiug, and

e the resu|ts to & new channel

e Calculate high and low temperatures over the mast 22 hours,

ard write the deta with timestamps ¢ a newchannel.

Trigger Email by anglyzing daily soil moisture values.

Replace missing values in data of a weather channel, and

clezn tha data usirge list-wise deletion algorithm. Then display

the missing values, or write data to a new channel.

e Analyze lext for the mast comman colar requested on the
public Cheerlights chanrel, and write the data to 3 new charnel,

These examoles scrape data from websites:

e Read live weh data far vessels at the nart of Bostan fram
the MarinaTraff ¢ website, count the rumber of vessels, and write
the cata toa new channel.

e Scrape web temperature data from the Natona | Weather
Se~vice website, and virite the data wc 2 new charnel.

How to Buy ll’

Choose this template,
then click “Create”



E]ThingSpeak'“ Chéanmnels~  Apps~  Support~ CommercialUse HowtoBuy &9

My Profile Help

MathWorks Account Settings MathWorks Account Settings:

e Mzthworks Accountemad and password are needed 10 Sign into Thingspeak.
e UseriD sdsplayed as the author of your public channels.
MathWorks Account Email liccstem@gma l.com o 17 you edil your NathWeor ks Account sellings, you wi l need W sign out of

ThingSpenk and lcgbackin.
User ID mwa0000018479603

ThingSpeak Settings.

e Time Icn2 sused when displaying data in your cha‘ts, anc when schaduling
ool Copy your

o User AP key Srequired to create 2and manage channels using the KES | APL

o MQTTAPI koy is required te subscribete channel topizs using the MQTT API. a I e rtA P i Key
APl Requests h
ere

)

Password

Feit Math\Works Account Settings

Ecit Math\Works Community Informaton

Get Channel List

ThingSpeax Settings .
LEI hTTPs:i//7api.thangspeak.com/Cranns, nfapl Key=PVNMUEYPG

YEWAEGD
Tima 7one UTC Cot
Create aChanrel
User API Key PVNMUGYPCVEWAEG) POST hitps; Pthingspeak. com/chanels. | son

Qy=P'/NMUSYPG/E8WAZGD
nane=Hy New Crannal

MQTT API Ki
Q Y <no API key> Clear a Channel ~eed
DELETE https://apl.thaingspea<.com/channels/CHAANNEL_1D,/teeds.)s
Alerts API K =
lerts APl Key TAKDEF6CRTYRK7YVS api_key=PVNHUGY GVBN4EC)

Delete a Chanrel
DELETE https://api.thingspca<.com/channcls/CHANNEL_ID
api_key=PWNHUEY>GVUBWAEG)
Update Channel Metadata

PUT https://api.thingspeak.com/crannals. json
api Kkey=FVNNUDYPOVIWAEL)
nane=Changed Channzl Name

Learn More



CJThingSpeak™ channels - Asos~  Support- CommercialUse  HowtoBuy &8

Name MyChannas Documentzten

Re&d Channel to Trigger Emall | Copy your’ Channel ID here

MATLAB Caode

% Read the spil moisture channel ceta from th2 past two weeks.
% Send an email and Lell Lhe user o add waler il Lhe val
% is in the Llowest 19 %,

Channel Iy

3

4 _

5 % Store the chaniel I theoisture sensor channel, Name: Hy Ic Device

& chennelID = 1259963; Channel |C: 1059063

7 Access. Puolic

&8 % Provide the ThingSpeak a'erts API key. ALL alerts API keys start with TAX. Read API Key: JRIQULBM2NGLDKHL

s alertApiKey = "TAKDEFGCRTYRKTVVE'; Nrite API Koy 456TROA172YPTRFT.
10 o Flecs:

11 % Set the address for the HTTTP ¢ ey 1: Humid ty

12 alertUrl="https://api.th.ngspeak.cc /olcrts/s-n L

13 2. Terr perature

14 % webwrite usces weboptions to 2cd required headers. Alerts nceds < Ale 3: Water Level

15 options = weboptions("HeaderFields", ["ThingSoea<-Alerts-API-Key'", alertApif
16
17 % Set the email subjecst.

Paste your
 eresstect = sprlafiiplant seil infomation) alertApiKey here

20 % Fead the recent data.

2. moistureData = thingSpeakRead(crarnelID, 'Numdays', 30, 'Fields',1);
22

23 % Check to make sure the data was read correctly from the chanrel.
24 it isempty(moistureData)

25 alertBody = ' No data read from plant. ';

:: else% Calculate a 18% Thresholc value based nn racent data, These Words Wi” be Shown
28 span = max(mdisturebData; - min(moistureData); .
on your email, you could

2% dryvalue = 3.1 % span - min(moistureData);
30

3 % GeTt the most racent point in the array of moist

32 lastvalue = maisturebatalenc); Change )’OUI" messages here
33

14 % Set the nutgning nessage

35 it (lastvalua<=dryvalue!

38 alertdody = " No water Neeced. ';

37 elseifl (lastValue>dryValue)

3% alert3ody = " I need weter! °;

o ™ Suggest NOT to send

42 % Catch errors 50 the MATLAB ccde does not disaole a TimeContrgl if it fails

:i o webwrite(alertUrl , "body", alertBody, “subject®, alertSubject, options); more than 2 messages per

45 catch sameCxception
46 fprintf("railed to send alert: %s\n", somsException.message);

| hour, could cause error
sao



I:JThingSpeak'“ Channels~ Apps ~  Supports CommercialUse HowtoBuy &8

Clear Quiput }

Schedule Actions

gNotify me via emall If this MATLAB Analyslis falls when triggered by TimeControl or
React.

Create new react here

9 TimeControl

Name Recurrence Last Ran At

202005-184:33am

New TimeControl Every 1 hour(s)

-9 React ‘
Name Test Frequency
React 2 On Data Insertion

Delete MATLAE Code?



1 ThingSpeak“‘ Channels - Apos - Commercial Use  HowtoBuy (&8

Apps = React ' React2 & Edit Help

React Mame | o2 React Settings

React Name:Enter a un que name for your React.
Condition Numeric « Condition Type: Selectacondition typa corresponding with your data, A
Type channal car Fold numeric sensor cata, text, strings, status updates, or
grographic lacation infarmat on.
e Jest Frequency: Choose whether tc tast your candition evary timza data
entersthechannalor or 2 gerlocic tasls,
e Conditiur Select ¢ chanrel, o e ¢nd Lhe cordition 'or your React
e Action: Se et ThingTweet, Thing ITTP. cr MATLAD Analysis to run when the
Candition IF ckannel condition is mct.

Hydioporic Device (1059063) « Options:Selectwhen the Reactruns,

i

Test On Data Insertion
Frequency

Learn More

field
3 (Water L evel)

“

is greater than or cqual to

50

“

Action MAT LAB Analysis

Code to execut2
Read Channel to Trigger Email 1

“

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

Runactior each tima cordtion is met

Want to delete this React?

Delete React



In class, it’s impossible for all students to try out their codes on the
hydroponic device. Here are some of the possible investigations
students could do...



SiELlElEl ) PACOLIEL
HYDROPONIC DE\/ICE
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Simulator Code: https://makecode.microbit.org/ 5L76yM6Ju9HCc



https://makecode.microbit.org/_5L76yM6Ju9Hc

SIMPLIFIED VERSION
FURRIRQIPONKCIEVICE CODE

on start

set strip2+- to NeoPixel at pin P16+ with @1eds as RGB (GRB format) =

ARG 2020



SIMPLIFIED VERSION
FURRIRQIPONKCIEVICE CODE

forever

show string Minute »

Second +

show number wvalue of BMEZ280 humidity(0~100) »



SIMPLIFIED VERSION
FURRIRQIPONKCIEVICE CODE

it value of BMEZSE temperature(’) =~
digitel writepin Fl v l:ro
digitel writepin P2+ o o
digitel writepin Fl3 » tao
pouse (-z)m

elsce
Jigitel writepin Flw to °
Mgire’ writepin P2 v l'io
digite) writepin P13 to o
auEse (n)m

®

if value of BME2ZER humidity(e-199) =

digite’. writepin FlS5 + tno

pouse (ms) m

elce

AMgite. writepin Fid = too

Second ~
show coloar red »
»how
=

show zoler black ~




CRECIOVWHELRER RELAGCWOIRKS
OR NOT

on button A v pressed

chow icor "

on button R » pressad

. L
shuw oo

digital write pin PO+ to o



OTHER POSSIBILITIES

Light dark cycle

Second ¥

show coler red =

show coler block «

https://makecode.microbit.org/ |FmKjTcw|l YK


https://makecode.microbit.org/_1FmKjTcwJ1YK

REEERPINC RS

https://www.elecfreaks.com/learn-en/microbitKit/iot _kit/how to use thinkspeak.html

Loconsole, Danilo & Cocetta, Giacomo & Santoro, Piero & Ferrante, Antonio. (2019).
Optimization of LED Lighting and Quality Evaluation of Romaine Lettuce Grown in An
Innovative Indoor Cultivation System. Sustainability. | 1.841. 10.3390/sul 1030841.

Fhttps://www.grobo.io/blogs/growing/how-different-colors-of-light-affect-plant-growth

https://www.greenhousetoday.com/does-the-color-of-light-affect-plant-growth/

https://www.gardeningknowhow.com/garden-how-to/design/lighting/red-light-vs-blue-
light.htm

https://www.canr.msu.edu/uploads/resources/pdfs/red-light.pdf



https://www.elecfreaks.com/learn-en/microbitKit/iot_kit/how_to_use_thinkspeak.html
https://www.grobo.io/blogs/growing/how-different-colors-of-light-affect-plant-growth
https://www.greenhousetoday.com/does-the-color-of-light-affect-plant-growth/
https://www.gardeningknowhow.com/garden-how-to/design/lighting/red-light-vs-blue-light.htm
https://www.gardeningknowhow.com/garden-how-to/design/lighting/red-light-vs-blue-light.htm
https://www.canr.msu.edu/uploads/resources/pdfs/red-light.pdf

