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Introduction

m Our proposed system is an automated greenhouse system that control the LED lights,
fans and detect some certain diseases using real time cameras. Our system is

accompanied with a web application that enables the landowner to monitor their
plant's growth health.




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.




Architecture Design
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Sequence diagram(2/4
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Sequence diagram(3/4
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Sequence diagram(4/4
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Activity Diagram
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Database schema

content

Dint(11) =

Content varchar(20)
ID:int[11) @O-int(11) e
aahin Fusertype_Diini(11) lgendervarchar(50)

ID:int{11) FirstName:varchar{S0)
fuser ID:int(11) LastName varchar(50)
— DaleOrBirn gate

natification [#Genderint{11)
1D Int{11) . ﬂ.!ol.jlle'l)l@m@{)].
#andowner_IDint(11) 4 igndowner Email.varchar{100)
[Econtent_ID:int{11) \ID int{11) Password:text
oeteime s o B LastUpdateDate me datime
i—— l¥isDeleteatinyini(1)

fang

IC:int(11)

®:Land_ID:int(11)
DaleTime datetime
ropenedinyini(l) landupdaterequests
Jand [1D:ink(11)
- !.cLanu_lD-m‘.nn
RO int(11) |leurToEleUpdaled.uarcnar(m:]]

SENSOS

1Dint{11)
Type:varchar(200)

sensor_readings
D int{11)
fLand_IDvint{11)
;igg?yfgrigdm[m ! _ﬂlandowner_!D.lnl(‘]‘l_l atate MNewyalue text
DateTime:datetime fracoress_ID:NG10) = W State_IDini(10)
location. text IDyint( 1) CreatedDaleTime:datelime
usetnype Fgresnhouse_L:double IState varcnar(20) LastlpdateDateTime:datetime
- 1Dt 1) greenhiouse_W.double IsDeleted tinyint(1)
i usettypelinks Type-varchar(200) orechoe Juaune
IDint(11) - CrealedDaleTime.datelime rlantType_IDini(11) address
PhysicalAddress:varchar({50) IDint(11) . LastUpdateDateTime:datetime Fstale_IDint(11) . 1Dint(11)
FriendlyAddress varchar(50) EEr Ty IR} #IsDeleted tinyint(1) #updateRequest linyini(1) N 100
CreatedDateTime datetime prinks_IDoint(10) FoeleleRequestTnyint(1) Name:varchar(100)
[ astlpdateDate Time da CreatedDateTime:daletime CreatedDateTime: datetime R AT #Farent_ID int(10)
#isDeleted linyint(1) LastUpdateDateTime: datetime LastUpoateDateTime:datetime 5 e i
— #IsDeleted tinyint(1) IsDalalad tinvinki1 \Crint(11)
FLana_ioin(1)
p3tage |Dinti11)
images #Percentage double
|Dvint(11) images_framas stage
Name:varchar(a0) IDzint(11) IDint(11) piantneedied
gimage_id:int(11)

Stage:varchar(30)

[EFrame_id:int{11)

I
FLand_ID:int(11) ID-int(11)

#Stage IDvinti11)
fFRRENT_IDINL11)
¥eLED_ID;int(11)

iDoint11)
Frame-longbob
Time:timestamp(&)

training_thershold —
ledsyser
iDnt(11) __}
#Plant_|D:int{11) \Daa LDLénC[ﬁIE.‘ i
[#Stage_1Duint{11) i " i _IDint(11)
HPefgeﬁlage.cllculme 1 plantName varchar(200) Inctighis Fland_IDinl(11)
IDint(11) Pﬂtﬂdan‘f
colorvarchar(50) Fopened tinyint{1)
timer
ID:Int{11)
#Plant_IDvint{11) b

#HourTabeOpened; int{11)
#HourTobeClosed.int{11)




[

Class diagram(1/4

Ly
~+aszwerd Smng

- =0 Sng

INJRESITRG USGNAMA 1| ST Fassw0S Bl g
A 7 ~iJearType Firh

e e Sing

Sty pasiverd 1|
ng Qﬁ

1 | Adofae]

< iy Deisr

o

FeseiPzssliSiing Ussedame 1), gl

gestainlulser_Model 5, T Edeieleilz:
AlRnks)

ot

= L agoenc
ik | | Vet
AT nteger DeleteteaielomLads
+Planifame. Shing Saner AdtSansonIANE 51
+Pant Type Smng *
+MasdedTime 3ming -|l|: ITl’l‘;”m o
WLsnd_ID Iniage “Land [Tt daFianci]
"Name Sting e
“Date G Dl
] sk s
“Rmscng s
a
[ —
WiewDe'ataLandmeneriLanaawsnr_Ceraraler ¢

AN LS,

[ViemRomingcoe:

wiEmInEjectisdonTarT
Vi sminacLaoian e tedrecysst

1D Inages
oD et
~Ettellr. Integer
~RequestinSinng

.

Calsiss_tslper Edizrreu Uzer_Mode )
S LpiLsar_Mocsi 1, Tand i)
1 Ho . SandRagastlLans £
CcleteLondbieques|Land 1) [eusticaSanzon
ientioaficatiors ot caton Wi DaisteSians asesin_Controkar] &
viawtaliticy pisitalitical)

Preproceasng Jelinstancel
——— p— [Getconneciun()
i DalFromSensersiSeran 5] hoowinidl) =
Read'danFramest) o) o rituse
< Updater: -
ARCAFY: | it helfegion )
CanvariROAF Detel) Jenotéyl s
chi)
| | !
Natiscanans
Faatiw autrasnan TsmmerinciBancat cemser], '],_"_‘,f"lr_mmﬂ 10 bt
s = TUmATANs [Sea0r sans0r] ik [rLandamner_itinteger
T eatRs From T anas Frame § il
+Land_i0 riager 525!
[+ sl ael_Tirnes Sy awaIRaquasts T
ViewolfcationsiLenduaner_Centialis 1)
i leaar nemSiatsics()
o e

I (A

Ciastoation

g
N -gaﬁ;‘&lmsn
“BieTune Srrg
“iane, It imiegar (o
e EE T




Class diagram(2/4) — Singleton design

pattern

| i
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Class diagram(3/4) — Observer design

pattern
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Class diagram(4/4) — MVC design pattern
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System Approach (1/4
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System Approach (2/4) — Data input and
pre-processing

m There are two types of data inputs: the sensor readings using Arduino and a collection
of image frames coming from a real time camera settled in our greenhouse.

m Pre-processing are operated on these frames as enhancements could be applied to
image frames if needed, and that in order to remove any added noise in the frame to
make it prepared for the processing stage in the system.
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System Approach (3/4) - Processing

Masking Feature extraction
m The image frames are converted m Feature extraction is done by the
from RGB into HSV. usage of HOG to extract features

from the image frame.
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System Approach (4/4) - Classification

m Classification is done by OC-SVM. The OC-SVM function returns 1 if there is any
fruits/vegetables appeared while it returns -1 elsewhere. The model starts by detecting
stages of the plants growth whether it’s seeding, flowering or harvesting stages. Also
detect some diseases if they appeared on the fruit/vegetable to notify the user.

19



User Interface

“ & @® localhost/smartPlanting/page-login.php ¢ -] 0 €3 o .

Wy

SMART PLANTING

Hello there, Sign in and start managing your greenhouse
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Experimental results

m OC-SVM classifier reached 81.8% accuracy in the tomato’s classification, 91.67%
accuracy in Early Blight tomato’s disease classification and 92.31% accuracy in Late
Blight tomato’s disease classification.

m Our plantsin the greenhouse under the LED light effect has grown up and a small
tomato appeared. On the other hand the plants in the balcony under the sunlight effect
has no tomatoes appeared yet and the growth rate is slower.
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Demo
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Demo(2/4) — Plant growth across the
orevious weeks in the balcony

Week 1 Week 5
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Demo(3/4) — LED lights with tomatoes
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Demo(4/4) — Diseases Classification
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Contribution paper status

m Our conference paper is accepted in “2020 9th International Conference on Software
and Information Engineering (ICSIE 2020)” organized in the British university in Egypt.

Notification of Acceptance of ICSIE 2020

April 14-16, 2020
The British University in Egypt, Cairo, Egypt
http:/ /www.icsie.org/
Dear Randa Osama, Nour El-Huda Ashraf, Amina Yasser, Salma Abdelfatah, Noha El Masry and
Ashraf Abdelraouf,

ICSIE [ 2020

Paper Title: Control and Monitor the Plant Growth in the Greenhouse under the Effect of LED
Lights

Congratulations! The review processes for 2020 9th International Conference on Software and
Information Engineering (ICSIE 2020) has been completed. Based on the recommendations of the
reviewers and the Technical Program Committees, we are pleased to inform you that your paper identified
above has been accepted for publication and oral presentation. You are cordially invited to present the
paper orally at ICSIE 2020 to be held during April 14-16, 2020 in The British University in Egypt,
Cairo, Egypt.



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.
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