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Introduction

Smart Planting system mainly monitor and control the plant under the effect of LED lights to
increase the plants' growth rate. Our system also detect some certain diseases such as

Early/Late Blight. Our system is associated with a website, for farmers and landowner to
communicate with the system.




Objectives

» Automated detection of the plant in
the greenhouse to classify its stage to
start turning on the needed LED
colour.

» Enhancing the system accuracy to be
able to detect all the plant types in
different fields in order to increase the
plant’s growth rate, reduce human
effort and save time.
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Similar system - Remote Monitoring and Control
System for Greenhouse Based on loT

» They used a greenhouse model of size 120 x
60 cm.[1]

» They controlled the greenhouse using TFT
LCD touch.

» They saved the data in the cloud.

» The experiment was operated on two types
of flowers, strawberry and pepper.

References:

[1] Drakuli¢, Una, and Edin Mujci¢. "Remote Monitoring and Control System for Greenhouse Based on IoT." International Symposium on Innovative and
Interdisciplinary Applications of Advanced Technologies. Springer, Cham, 2019.



Functional requirements

‘ Data Input ‘ ‘ Admin

® Read real time
video frames

e Save/Retrieve
frames from
database

* Read data from

Sensors

e CRUD
notification
content,
Landowner,
sensor types
plant types,
user roles, LED
colours, time
intervals

* Accept/Reject
land requests.

e Login

e View growth
statistics

‘ ‘ Landowner

e Signhup

e Login

¢ View growth
statistics

e Add/delete
land request

e Update/view
land

® Receive
notification

Pre-processing

* RGB images to
HSV

e Compare the
colour pixel
percentage of
the testing
image with the
threshold

Feature
extraction

e Extract feature
from images
(HOG)

‘ | Classification ‘

*Run “one class
SVM” Classifier

e Detecting
diseases

eTurn on LED
lights

*Send
notification



Non-Functional requirements
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Use case(1/4
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Use case
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Use case(3/4)

Gat
Vidao readings
segmentzbion Q fram
SENSOrS
y e’
Convert
nmag-a rrrrm;“as
ﬁ'all'l-'h'-
RGB o

u:latatias& Pre-processing System L. HSV )

11




Use case(4/4)

the Classify
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Database schema

@ smarpianting plant. © smariplaniing usertype|
g |D - int{11) 2 ID - int{11)
& plantName - varchar(200) = Type - varchar(50)

& smariplanting land
g 1D - int(11)

# landowner_ID :int{11)
@ location - text

£ smariplanting state
2 1D :int(11)
[ State : varchar(20}

# plantType_ID - int(11)
| ¢ State_ID - int{11)

£ smartplanting landowner
2 1D - int{11}

# User_ID - int{11)

4 4 State ID :int(11)

£  smadplaniing imer,

3 1D - int(11)
& Plant_ID - int(11)

o smaplanting user.
2 1D -int{11)

# userType D - int{11)

@ FirstName - varchar(50)
& LastName - varchar(50)
m DateOQfBirth : date

= Gender - varchar{20)

# Mobile : bigint(20)

& Mail - varchar(100)

@ Password - text

Fﬂﬂmmm@sﬂ
%

| @ smariplanting admin
# 1D - int{11)
4 User_ID - int{11)

D - int{11)
2 Stage - varchar{50)

2l

#l

# ﬂme!ntervaiToBéOpened - int{11)

A3 smartplanting fan
2 1D - int{11)

g Land_ID - int{11)
m DateTime - datetime
# opened - finyint(1)

A0 smarplaniing sensor_readings
g 1D int{11)

# Land D - int(11)

# Sensor_ID - int(11)

i Reading - text

m DateTime - datetime

| & smartplaniing ledsystem
g 1D - int{11)

4 Led ID - int(11)

# Land_ID : int(11)

# Content_ID - int(11)
4 Land 1D - int(11)
m DateTime - datetime

 smartplanting notification
D :int(11)
andowner_ID - int{11)

1 DateTime : datetime

| # opened - tinyint{1)

& smariplanting ledlights|
2 ID - int(11)
# Color - int(11) ‘

[ © swerplening images

[ 2 int(11) & smariplaniing images._frames| g Id - int(11)
@ Type : varchar(200) g Id - int{11)

# Image Id - int(11)
# Frame_|d - int(11)
g Land_ID - ink(11)

& Name - varchar(50)

e 1d:int(11)

& smaripianting frame,

@ Frame - longblob
| @ Time : timestamp(6}

| €3 smariplaniing testing_threshold
2 ID : int(11)

4 Land ID :ini{11)

# Stags_|D - int(11)

4 Percentage - int(11)

\ FQ@ anti
g 1D :int(11)

& Content - varchar(200)




Class diagram
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Wireframe(1/4

smeat puanrne @l

Account

View all your Lands.
Add New Land

Edit your Land

Deiete your Land
View Growth Statistics

SMART PLANTING

Landowner Logged In

Your Account
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Account

New Land requests
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Wireframe(2/4
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Wireframe(3/4
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Wireframe(4/4

Sign Up

w Fomale Mals

SMART PLANTING

Already have account?Login here

@ Continue Sign Up

Land Location Greenhouse Details
3 = Plant types SMART PLANTING
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Greenbiousesize Thank you for applying in our system
X X

An Approval or rejection with your land
request will be sent to you by your email

e ] "
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Demo




Demo(1/3) — Main system

E File Edit View MNavigate Code Refactor Run Tools YCS Window Help greenhouse [C\Users\hp\PycharmProjects\greenhouse] - .\MainSystem.py - PyCharm X

[ greenhouse (= MainSystem.py MainSystern ~ “:}g G m | Q

| Project v €3 = & || {5 MainSystem.py {2 CaptureCameraFrames.py (= Classification.py 1+ DiseasesFeatureExtractionKNN.py [ GreenTomatoFeatureExtractionKNN.py

0 greenhouse (' Users\hp Pycl 2 import matpletlib.pyplot as plt A
» W dataset & from datetime import datetime =
» [ EarlyBlightTomato 7 import pytz ]
» [ greentomato B import CaptureCameraFrames
> [ IateBlightTomato 8
» [0 TomatoRed i@ value=@
> B venv 11 current_time = datetime.now(pytz.timezone( Africa/Cairo’})

 1jpg 12 print("date and time =", current_time)

(% CaptureCameraFrames.py |~ print ("The time is now: = ®s:¥s:%s5" ¥ (current_time.hour, current_time.minute, current_time.second))

[ Classification.py 4 time2=current time.minute

i DiseasesFeatureExtractionk hour= current_time.hour

(= GreenTomatoFeatureExtrac - mins = current_time.minute

i MainSystem.py | 17 sec=current_time.second

am

ithijpg 13 time=@
wiflle True:
while (hour>=1 and hour<=18):
if time==time2+5:

= Without.jpg
> Il External Libraries

" Seratches and Consoles

22 img =CaptureCameraFrames.Main()

| while True » while (hour>=1and hour<=18)
Run; MainSystemn e}
4 | C:\Python36-32\python.exe C :stersfhp.l‘PycharmProjEctsz;greenhousez‘ﬁainsystem.py
date and time = 20820-81-14 81:28:38.945719+02:88
The time is now: = 1:28:38

I Structure
v

=4 | Process finished with exit code -1

# 2:Favorites

£T0D0 B Terminal % Python Console () Eves
Il Run selected configuration 20:19 CRLF UTF-8 4spaces Py T B




Demo(2/3) — LED lights




Demo(3/3) - Classification

File Edit View MNavigate Code Refactor Tools VCS Window Help untitled [C\Users\Nur Ashraf\PycharmProjects\untitled] - .. \fruit_classifier_svm.py - PyCharm = X

[0 untitled (= fruit_classifier_svm.py

= = 45 DEBug 'test’ Shift+Fa
& i fruit_classifier_svm.py = test.py 2 _
O e TN = 115 ¥ LHCR UG P Run.. Alt+Shift=F10
?'_,: 142 labels_train = np.vstack( % Debug... Alt+Shift+Fd
I 143 labels_test = np.vstack(l ﬁ. Attach to Process... Ctrl+Alt+F5
144 Edit Cenfigurations...
145 data_train = np.float32(c () Test History
148 data_test = np.floatﬂz(dz: 4 Import Tests from File...
147 B Stop Ctri+F2
148 # test = train_model(dote Stop Background Processes.. Ctrl+Shift=F2
i Show Running List
158 1 = ["Tomat o =
5 classes = ["Tomatoes"] 25 Step Qver =
151
| 24 Force Step Over Alf~Shift+Fd
tomatoes data, tomatoes ] | 2)
I = Step Into (=]
# [get precission{test, [ .
154 pet, oL, prdoitacn - +i _.l. Force Step Into A\t—-ShthF.-‘
155 @ ans = [get, tomatoes_datz — SHERep hip ShiferfT
= = :
156 return ans, classes, prec — Hep Out Shift+F3
7 Runto Cursor Alt+F9
¥y Force Run to Cursor Ctri+Alt+F9
IF Resume Program Fa 3
B Evaluate Expression... Alt+F8
Guick Evaluate Expression Ctri+Alt+F8 il
§ run_svmi) = Show Execution Point Alt<F10
g Event Log Toggle Line Breakpoint Cirf+F8 o —
:. & 1/15/2020 Toggle Temporary Line Breakpoint Ctrl+ ARt=Shift+F8
" _  2:20PM IDE and Plugin Updates: PyCharm Toggle Breakpoint Enabled
i @ View Breakpoints... Cirl+ Shift+F2
g e
£
&
il
*

= g 7000 B Terminal @ Python Console
1 Rum selerted ranfinnrstinn 15637 CRIF TE-R denares Puthan




Our greenhouse
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Competitions

1. Dell (Envision the future)

2. Imagine cup (Microsoft)

ENCE Wi TH,
o O/,

-

3. Youth science forum (WISWB) g

%
SUsTaNABLE®

D&AL Technologies

My Account
Online Application Submission Title Feedback m
Abstract Submission Smart Planting Applied

My Profile

Your contests

2020 Imagine Cup

The next big thing could come from you. Faceboeok and Twitter started as
student projects. Your ideas could be next. The Imagine Cup is here to help you
take the first steps. It's a global contest for the most original student
applications.

YOUR CONTEST TIMELINE

—u O o

Registered 2020 EMEA Online 2020 EMEA Final 2020 World

26 Nov 2019 09:11 Semifinals Tue, 10 Mar 2020 Championship
Submitted on Mon, 07:00 GMT Fri, 1 May 2020 16:00
16 Dec 2019 GMT GMT

Contest entered, good luck! Finalists will be announced on Tue, 10 Mar 2020 07-00

GMT
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Contribution paper status

Our conference paper is almost ready to be submitted it in “The 11t International Conference
on Information and Communication Systems (ICICS)” organized in Jordan.

International Conference on
Information & Communication Systems



Any questions?




Thank you
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Appendix(3/3)

*  Why Tomatoes? [2]
Egypt is considered as one of the largest tomatoes' producers in the world; but unfortunately more than
50% of the tomatoes are being wasted. So the production of the tomatoes decrease.[1]

Why LED lights? [3]
1. Smallin size.
2.  Produce light in the part of spectrum that drives photosynthesis without producing infra-red
radiation.
3. Energy consumption.

References:

[2] EI-Sherif, M. “Egypt", Food and Agriculture Organization of the United Nations, http://www.fao.org/3/v9978e/v9978e0e.htmittargetText=Tomatoes
are grown in three,and late blight, and nematodes.

[3] Watson, Richard T., Marie-Claude Boudreau, and Marc W. van lersel. "Simulation of greenhouse energy use: An application of energy informatics."
Energy Informatics 1.1 (2018): 1.



