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Abstract: To serve the humanity nowadays technology is ptag wonderful role and a man’s basic and primadn
is food indeed. It can be said that about more 8&% of people of Bangladesh are directly, indlyedepended on
agriculture. Proper irrigation by water pump canp®tmaintained due to frequent power outages, unaildy of grid
lines in remote areas and scarcity/cost of fuahtopumps. To make the sustainable irrigation systed field monitoring
system for getting better crops growth as welles production, this IOT based Automatic irrigatiystem is proposed.
In this system IOT and WSN are used to control adiitor the irrigation system. 10T is used to obtsiored data
monitoring and real time monitoring of various camtt of soil. WSN is used to make a fully wirelegstem to make a
user-friendly system to cultivate and irrigate wateperly to the field. Different kinds of sems@re used. This report
presents a fully automated drip irrigation systehiclv is controlled and monitored by using “Thinkak&loud Server”.
Temperature and the humidity content of the seilferquently monitored. The system informs useuabay abnormal
conditions like less moisture content and tempeeatise, even concentration of water by sendindications through
the wireless module.

1 Introduction idea of IoT has been blooming since decades [Edi.

It is widely known that the resources of water ard/ater savings function it has been proved that M&se
decreasing all over the world. On the other haagjdr Sensor network (WSN) system is very much helpful fo
urbanization, population growth, industries andadture ~ irrigation management. WSN is the system whicheah
expansion increase the demand for fresh waterhén tof network of sensor nodes which have connectet eac
agricu|ture-based countries inc]uding Bang|adegbr' fother, and the nodes directly collect data from the
irrigation purpose water is used more than any roth€nvironment and provide real time data to the fivhich
purpose, and the production rate can be decreaWi is very much_ helpful for the f_armers. BOth as aadat
kind of hampering happened in water supply. Thg_ollectlon. deyme {ind as a decision-making tool rzal
improvement of water usage efficiency without desieg ~ time monitoring this system can be used. The fasraes
yield can be done by maintaining water manageme@ware of water shortage or over watering may darttage
strategies & up-to-date technologies. It has becenyiag ~ Yield. They need to understand when and how much
need for the agro-based countries to take moreiefti amount of water is needed for specific crops. Maisbers
technology in the field of agriculture to creatette have little knowledge of their farm, and they anaware
management of water resources. Digital Banglade&h the methods of improving their productivity of
concept that has led to tremendous growth in digit&gdricultural practices. All these conflicts makaeétessary
information storage, retrieval and communicatioowNa to think of resolving support systems for agricrétuin
day the concept of Internet of Things (IOT) has enadorder to overcome this problem, loT based Wireesssor
human life more comfortable. Everyone is referrthgg Network (WSN) for agriculture monitoring controlsea
system of inter-related computing devices, objebiags, applied. The internet/any kind of information shari
animals, people, etc. Without human involvement th@ommunication —without cable connection between
system is able sharing information over a netwdike ~CcOmputers and other electronic devices can be tgne
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Wireless Sensor Network (WSN) technology [8-15]. A. To improve the system by using WSN (Wirelesss8en
tremendous achievement has been found in agrieultur Network)

environment with the help of Sensor Network Systitiis.
said that in the 21st century, the most import@ctihology
is the WSN. WSN is a full package of a number @f-lo
power, low-cost, multipurpose sensor nodes foroat sind
long-distance wireless communication. Differentwark

Scope and Limitations

The scope of this project is:
1. Monitoring of soil moisture content.
2. Automatic Control system.

topologies and multichip communication is alloweg b3. Real time monitoring of soil

WSN. The effort and the complication can be cut midwy
WSN for monitoring environment. As a result ofrietcost

4. Mobile based control system.
5. 10T Based platform.

of water and labour can be reduced. Temperature,
humidity, and soil moisture percentage and manyemor Limitationsof thisprojectis

measurements can be remote by this technologgeihs

1. The system can only be used via internet coiorect

that wireless outcomes are much better than thedwir 2. The system can be used with the help of basteriethe

based systems. Within this framework, |IOT baseéless
sensor network is a promising technology for itiga
management and soil monitoring by using soil caolt

field where AC current is not available.

2 Methodology - system overview

and actual weather on the basis of temperature and Figure 1 shows our proposed System_ Our proposed

humidity of the area. A network of small devicesiath
collect and process real time information fromfiekls in

which they are deployed. The use of this technigakes
the irrigation system & soil monitoring system ipgadent
of human intervention in terms of precise quardiiicn,

location and time of irrigation, and thus the ekshment
of an automatic irrigation system and soil moniigri

system consists of 3 Nodes. Node 1 Consist of
Arduino+Soil Sensor+NRF24L01 Module. Node 2 is
consist of Arduino+NRF24L01+DHT11 Sensor+ESP8266
WiFi Module. Node 3 is consist of NodeMCU and Relay
Module.

RECEIVING DATA WIRELESSLY

system that is known as the smart irrigation antl so Controller + NRF24L01 Module
monitoring system for this reason. The purposeois t Aot Lo LU ) nsor + ESPBI66 WiFi
present several efficient irrigation systems andl so s

monitoring systems using loT based wireless senst

networks, which can improve water use efficiencg also
gives the correct condition of the soil by determgnthe
timing of irrigation in an era of increasingly lited and
costly water supplies. The second section canwiéathe
irrigation strategy that can be followed by an e@@w of
smart irrigation by using wireless sensor networkise
artificial implementation of water in the field kmown as
irrigation. Irrigation comes in many forms. Manynéi of
efficient water supplying technology is replacirapidly
the old ones and applying it to the soil. Dependindiow
water is distributed throughout the field there arany
different types of irrigation systems,

In this report a system has been developed to sidve
problem of real time monitoring and stored data it@oimg
to investigate the soil condition at any time teetadecision
what types of crops should be grown and what shbeld
done with the soil to get better and best produactibthe

crops and also makes the whole system wireless

automatic control over mobile phone which can redhe
cost of the labour as well the effort of a farmer.

Objectives

1. To develop an IOT based automatic irrigatiortesys
having a low-cost equipment.

2. To monitor moisture contents at different candis

3. To improve the system by using Mobile Phone App

Thingspeal cloud

server

Figure 1 Proposed model

Figure 2 shows our working system. This diagram
indicates how our 3 nodes are interconnected vathe
node.
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with NodeMcu and relay module collects the datanftbe
Thingspeak server and send wirelessly via Internet
connection to a mobile app named Blynk which can be
monitored in real time and the fact is called rtale
SEAED monitoring. The mounted relay can turn on or tuirthe
pump automatically as it is programmed. The pump ca

Controller + NRF24L01 Module . . .

" also be turned on or off by using the mobile apgufe 3).
+DHT11 Sensor + ESP8266 WiFi

Module

Thingspeal cloud:

WAV SNRINES

v 3L L Vv hlakas /1

\
1HE APP SENDING COMMAND TR THEREAY K

Figure 2 Working System

So, on the basis of our proposed system & working
system, according to figure 1, figure 2 we cantkatthere
are 3 nodes in our system. In Node 1, capacitive so
moisture sensor. Arduino Uno & nRF24L01 module are
mounted with each other. Arduino Uno collects tbé s
moisture data and sending data wirelessly in Nadia 2
Node 2 Arduino Uno, nRF24L01, DHT11l Sensor,
ESP8266 Wi-Fi module is mounted with each othee Th
Node 2 receives data from Node 1 and collects the

temperature and humidity data from DHT11 and sendin  Thingspeak cloud server is an open server where any
all the data in Thingspeak cloud server with thipld  kind of data is stored by which all the system ¢en
internet connection. Where all the data get stdmd monitored. Figure 4 is showing how the data aréguion
lifetime and it can be monitored at any time, amdermed the server and how it is storing all the data fonitoring.

it as stored data monitoring. The Node 3 which ésinted Figure 5 is indicating our system architecture.

Figure 3 Mobile App (Blynk)
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Manual Switch Monitoring Real
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Mobile App
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7

Thingspeak
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Node

I Nodemcu+ Relay Module |

Auto Switch
\ on/off

Node 1

Soil Moisture Sensor+ Sending Data nrf24L01+ Arduino+ DHT11+
nrf24L01+ Arduino ESP8266 Wifi Module
Wirelessly

Node @
Figure 5 Systemarchitecture
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Node 1: Node 1 is mounted with Capacitive Soil Nlgis data are received by Node 3 via internet. Thigd time

Sensor, NRF24L01 & Arduino Uno. data monitoring. WSN (Wireless Sensor Network) :Part
Capacitive Soil Moisture Sensor: The Sensor setiges Data is sent from node 1 to node 2 wirelessly. NRR4s
data from soil. mounted with it Automatic/Manual Control of the Pum
Arduino Uno: The moisture data of soil is procesbgd through Mobile App (Blynk): the pump can be turred
Arduino Uno. or turned off automatically, the pump also can afeer

NRF24L01: It's a wireless module. The processed de¢g  manually by using mobile (Figure 6).
sent wirelessly to node 2 by nRF24L01.

Relay AC
NodeMcu Module  power

Node 2: Node 2 is mounted with Arduino Uno, nRF24L0

DHT11 & ESP8266 Wi-Fi module. o
nRF24L01: This module receives the data whichris isg avoe
the node 1 and gives it to the arduino. ESPAZ66 Wi —

Module
Pumo

DHT11: This module collects the data of temperaaume
humidity and gives it to the arduino.

DC Power

Arduino Converter Module

Arduiono Uno: It processes all the data. Hie

ESP8266 Wi-Fi module: This module sends all th

processed data to the thingspeak server via interr e R it
connection.

Nrf24L01
Module

Arduino

Uno

Node 3: It is mounted with Node MCU & Relay.

Node MCU: It receives the data from Thinkspeak @lou Figure 6 Experimental setup
Server and processes data and send them to thierappi

for real time monitoring and also gives commandhi® 3  Sensing system

relay module. Capacitive soil moisture sensor senses soil meistur

Relay Module: This module can turn on or turn b DC  data of soil (Figure 7). The sensor is mountecbitend. In

pump by the command of the Nodemcu. Node 1, there is an Arduino Uno & NRF24L01 module
which sends data wirelessly to Node 2.

2.1 Methodsand tools used The Capacitive Soil Moisture Sensor Has Three Pins

Table 1 is showing the specification of our System. 1. 5V VCC Pin.
Which components we used here and how does iti@gera 2. GND Pin.

Analog Reading.
Table 1 Secification of a system

ltem Specification I—
Arduino Uno ATmega328P — 8 bit AVR GND 11 Analog Reading
family microcontroller,

Operating Voltage 6-20V, D(
Current on I/O Pi-40ma

NodeMcu ESP-8266 32-bit, Operating
Voltage- 3.3V, Input Voltager

SV vce

4

Conductive Copper Plate

Code developme | Arduino Softwer

4-10V, Flash memory- 4 MB/64 <

KB R

Development IA-32, x86-64, ARM. 7
Platforr v Ground Plate

Language Use Arduino C+4 v

o

=

Capacitive Soil

Table 1 describes the specification of our systeraur
system, we use Arduino Uno as our mother controfié
use Arduino C++ as our operating language and Alui

software is used for code development. Figure 7 Sensing system Capacitive Soil Moisture Sensor

The 5V Vcc pin of the Sensor in connected with the

2.2 Experimental setup . :
IOT (internet of Things) part: Data are sent fromArdumo from which the Sensor gets power to run the

: process. The Analog pin of the Sensor is conneettid
e 12 lode 2 Node 2 ccefves e ela & 8512 the A1 i of the Ardno and the GND pin s coret
gsp 9 with GND pin. When the Sensor is power up by 5V VCC

~ 33 ~
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then the Arduino gets the Sensor value througlpithé\1 NRF241.01 Arduino Uno

from the Analog Reading pin of the Sensor. Pin CE Pin 7
L Pin CSN Pin 8

4  Circuit diagrams Pin SCK Pin 13

Node 1 is mounted with capacitive soil moistureseen | pin MISO Pin 12
Arduino Uno & NRF24L01 wifi module (Figure 8). Theer [p; MOSI Pin 11
are 3 pins in capacitive soil moisture sensor wtach Pin VCC Pin 3.3V
directly connected with Arduino Uno. The pins o Pin GND Pi GND
NRF24L01 are connected with Arduino Uno. So, thespi Sm'l Mo S Alrclj o U
are connected to each other like this. ol oisture Sens rauino Lnc

Pin VCC Pin 5V
Pin GNC Pin GNC
Pin Analog Readir Pin Al
3 3 M kX E
- | nE UG 4
\ |
UL U
g;i\r.!:n::u*s Sensor ggzzzza; S L
: ARDUINO de | B
(;S;g_l__‘—‘l: Duamilzpove Digcirnila UKORIRZ Eflg:.b;l,];j =—JF- %
MR
Figure 8 Circuit diagram of Node 1(Arduino+ nrf24L01+ Soil Moisture Sensor)

Node 2 (Figure 9) is mounted with DHT11 sensof, DHT11 Sensc Arduino UNC
Arduino Uno, NRF24L01 wifi module and ESP8266Wifil Pin VCC Pin 5V
Module. So, the pins are connected to each otkethis. Pin GNC Pin GNC

. Pin DATA Pin ¢
NRF24L0: Arduino UNC ESP8266 WiFi Modu Arduino UNC
Pin CE Pin 7 Pin RXC Pin ¢
Pin CSN Pin & Pin TXD Pin 2
Pin SCk Pin 1% Pin VCC Pin 3.3\
P!n MISC P!n 1 Pin GNC Pin GNC
Pin MOS Pin 11 Pin CH_PI Pin 3.3V
Pin VCC Pin 3.3V
Pin GNC Pin GNC

~ 34 ~
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Figure 9 Circuit Diagram of Node 2(NRF24L01+ Arduino Uno+ DHT11+ ESP8266)

Node 3 (Figure 10) is mounted with NodeMCU and Relay Modul NodeMCL
Relay module. So, the pins are connected to eaehn ke | Pin EN Pin D¢
this. Pin VCC Pin Vin

Pin GNC Pin GNC
s E

u3 VG A
NodeMCU-325Lus | J

NodeMCU-325
22033y GNDpE
Al p23jal.
F AZlsve 22|28
2 Vi L8 fsyn T2
B L3 pas rul3d
BLELH p21dd
L3 4p3; GNDREZ
L2doa3 pispil
Alfoos p1gpdl
A04o3g psjad.
—2o7 piypaE
B21C SPOT RELAY CARSER WITH SUDC RELA 1 piel 27
—Lipiz paf28
£ iano po,ﬂi
S —2lp13 pap2d
Ve —4dspa pisp2d
il E— —2is03 spif22
—24cMD spop2l.
Llvin (5V) CLkp2L
-USB

Figure 10 Circuit Diagram of Node 3(Nodemcu+ Relay Modul€)
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5 Controlling system design
5.1 Algorithms and flow chart

(Soll Molsture Sensore Arduinos nef24L01 Module)

Processing

Send the value

Wirelessly

Start

Recewve the value

(nrf24001 Module+ Arduino+ ESPE266 Wil Modules DHT11 sensor)

——p
Wirelessly
Read the value of

OMT11 (Temperature
& Humidity)
Processng

Send all the value to the

Thingipeak Server through
[5P8266 W | Module
(Nodemcu+ Relay Modules Mobie App)

pd

Read all values from
Thingspeak Server

v

Actomatic Pump
onjoff

Processing

v

Send the Valuesto
the Mobile App

v

Mansally Pump

on/off

Decision

3

The Pump On

The Pump Off

Pump on/off

through Mobile app

Figure 11 Flow chart of the system
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Algorithm:
(Soil Moisture Sensor+ Arduino+ nrf24L01 Module)
Step 1.Start
Step 2.Read the value of the Soil Moisture Sensor
Step 3.Processes the Value on Arduino
Step 4.Send the Value Through nrf24L01 Wirelessly

(nrf24L01 Module+ Arduino+ ESP8266 Wifi Module+

DHT11 sensor)

Step 1.Start

Step 2.Receive the value Through nrf24L01 Modtdenf
the soil moisture  Sensor node

Step 3.Read the values of Temperature and Hunfidity
the DHT11 Sensor

Step 4.Processes the values on Arduino

Step 5.Send all Values to the Thingspeak Servesutin
ESP8266 Wifi Module

(Nodemcu+ Relay Module+ Mobile App)
Step 1.Start

Step 2.Read the values From the Thingspeak Server

Through Nodemcu

Step 3.Processes the values on Nodemcu

Step 4.Send the values on Mobile App (Blynk)

Step 5.Taking Decision to turn the motor autonadiic
on/off or manually on/off.

Step 6.1f The value of soil moisture is less tl6@d6 the
pump will automatically be turned on

Step 7.If the value of soil moisture is greatemti80% the
pump will automatically be turned off

Step 8.The pump can be turned on/off through reaipp
(Blynk) between the value 61% to 79%

Step 9.Stop

Flow Chart (Figure 11):

5.2 Working Principle of controlling System
Three major parts are involved here:

1. 1OT (internet of Things) part: Data are sent froode
1 to Node 2. Node 2 receives the data & transfers t
data to Thingspeak cloud server through internet.
These data are received by node 3 via internes.ighi
real time data monitoring.

2. WSN (Wireless Sensor Network) Part: Data is sent
from node 1 to node 2 wirelessly.nRF4L01 is
mounted with it.

3. Automatic/Manual Control of the Pump through
Mobile App (Blynk): The pump can be turned on or
turned off automatically. The pump also can operate
manually by using mobile.

5.3  Working Principle of controlling System

Node 1 is mounted with 1 unit Arduino Uno, 1-unit
nrf24L01 & 1-unit capacitive soil moisture sensoatal
cost 850 tk (Table 2).
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Table 2 Cost estimation for Node 1
SI.  {Item Name [Specification No. of|Unit |Total
No Unit |Cost |Cost
(TK) |[(TK)
1 Arduino ATMEGA-328 1 350
UNO
2 Nrf24L01  |single chip|1 200 850
2.4GHz
3 Capacitive |PH2.54-3P 1 300
Soil
Moisture
Sensor

Node 2 is mounted with 1 unit Arduino Uno, 1-unit:

nrf24L01, 1-unit DHT11 & 1 unit ESP8266 Wifi module =
Total cost 900 tk (Table 3).

Table 3 Cost estimation for Node 2

o

a

T

I = Ol e

Table 5 Some specific values of temperature, humidity, and sail
moi sture percentage

Sl.  |(Item Name |Specification No. of|Unit (Total D d Soil
No Unit | Cost |Cost ate  an Temperature [Humidity |Moisture
(TK) |(TK) Time Per centage
1 Arduino ATMEGA-328 1 350 2020-05-23
UNO 04: 45;_ 00‘ 26.88 84 88
2 Nrf24L01  |Single Chip|1 200 20'20 0 z 3
3 DHTI11 150 1 150 05:00:00
Sensor 2020-05-23
4 ESP8266  [32-bit 1 200 05:15:00 28.33 85 89
Wifi Module|microcontroller 2020-05-23
with IEEE 802.11 05:30:00 28.35 83 89
PR 2020-05-23 28.84 85 89
. . . .]05:45:00 ]
Node 3 is mounted with 1-unit Nodemcu & 1-uni 5020-05-23
Relay module. Total cost 500 tk (Table 4). 06:00:00 27.86 85 89
Table 4 Cost estimation for Node 3 2020-05-23 27.31 86 90
SL.  |Item Specification No. of|Unit |Total (2)3.2105.(?5()] 3
No |Name Unit |Cost |Cost ~Uo 27.86 36 90
(TK) |[(TK) 06:30:00
1 NodeMcu |ESP-8266 32-bit 1 400 2020-05-23
2 Relay 5V switch 1 100|500 06:45:00 26.8¢ 86 90
Module 2020-05-23 i
) ) ) 07:00:00 28.39 85 89
6 Resultsand discussion, experimental 2020-05-23 27 37 83 89
data 07:15:00 '

We have collected over 5000 data stored in the
Thingspeak server which was collected in the indoat
outdoor situation at the format of excel (Figure.12

On the basis of the over 5000 data (Figure 13,
Figure 14) which was collected both on indoor anidioor
sides, we found that the values of the humidity wedsolil

From the above data we come to an point on sonfieoisture was decreasing.
different issues like when the values of humidity,
temperature, soil moisture got changed. So obalses of So from all the data we get that the humidity amel t

this we have made some data tables which has lweem g Soil moisture percentage was increased in the mgroi
bellow. 5AM-7AM. That is mean the humidity and the soil

moisture percentage always increase in the morning.

Some Specific values of Temperature, Humidity & Soi
Moisture Percentage from the 5000 data have besm gi
bellow (Table 5):

~ 37 ~

Copyright © Acta Mechatronica, www.actamechatronica.eu



Acta Mechatronica - International Scientific Journal about Mechatronics
Volume: 6 2021 Issue: 3 Pages: 29-40 ISSN 2453-7306

I0T BASED SOIL MONITORING AND AUTOMATIC IRRIGATION SYSTEM IN THE RURAL AREA OF
BANGLADESH
Mohammad Shamiur Rahman Al Nahian; Arnab Piush Biswas; J. C. Tsou; Hamidur Rahman

:‘ 'N ﬂx 'g' q"‘k \“ '. “ M*““““HNWI',m i

70 1

= Temp in degree
= Hum in %
— Soil Moisture in %

OMT Values in Percentage
g

40 4
ot g b
0 1000 2000 %00 4000 5000
Sample Numbers
Figure 13 Graph of the indoor and outdoor position on the basis of over 5000 data
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Figure 14 Represents the graphical view of the values

After determining the boundaries of a given aresgi  indoor temperature. For this scenario, there somer e
moisture sampling plan should be developed. Thealini happened at the time of taking our moisture cont@uat
sampling should be performed in a small grid; hasveit  after doing some calibration We could successfully
is important to maintain a minimum of twenty samgli complete our experiment.
points per acre for a good soil moisture charazaéion,
covering the entire area [16], Subsequent soil m@s 7 Conclusions and future
sampling can be conducted using a grid-based system recommendations

During the time of our experiment we had faced some 1o main achievement of our thesis is to buildsiesy

dlfggultllesﬂ coIIectlgg .dhatﬁ' Jhe _morl]sture cfontegaz of real time monitoring and stored data monitorafighe
suddenly fluctuated with the drastic change of oat@nd o congdition during irrigation. As ours have an
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agriculturally based economy we have to be fullyufed

[4] MORENO-MORENGO,
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BROX-JIMENEZ, C.D,,

on maximum productivity. So, water wastage and soil GERSNOVIEZ-MILLA, M., MARQUEZ-MOYANO,

monitoring during irrigation has to be done attiséactory
rate so that maximum production can be ensuredmEtie
objective of our thesis is to design a fully auttedadrip
irrigation system and real time soil monitoringyred data

A.A., ORTIZ-LOPEZ, M., QUILES-LATORRE,
M.A., FRANCISCO, J.Wireless Sensor Network for
Sustainable Agriculture, Proceedings, Vol. 2, pp. 1302,
2018.

monitoring using IOT & WSN. The system provides aifi5] WAFA, D., KHELIFA, B., BELKACEM, D., FATEH,

efficient monitoring of moisture, humidity and teempture
content of soil. The data collected by the systeam loe
used for further analysis purpose.

B.: Implementing wireless sensor networks for smart
irrigation, Taiwan Water Conservancy, Vol. 65, pp. 44-
54, 2018.

This project can be extended in future studiesriteo [6] DI NISIO, A., DI NOIA, T., GUAMIERI CALO

to improve the system in various aspects such as

This project can be used vastly in the rural amfas

Bangladesh if Bangladesh agricultural ministry give

quality emphasize on this project. Then it wouldntede
possible for the agricultural officers to monitbetfarms
without going to the lands. For this the farmert b so
much benefitted & at the same time production catebe
increased.

CARDUCCI, C., SPARDAVECCHIA, M.Design of

a Low Cost Multipurpose Wireless Sensor Network,
IEEE International Workshop on Measurements &
Networking (M&N) Proceedings, Coimbra, Portugal,
2015.

[7] ZULKIFLI, C.Z., NOOR, N.N: Wireless sensor

network and internet of things (loT) solution in
agriculture, Pertanika Journal of Science and
Technology, Vol. 25, pp. 91-100, 2018.

[8] PRIYO R., MANIZA, N.A.,, KAMRUZZAMAN,

Online based warning system was not able to gemerat S.M., MD EMDADUL, H.: A Supervisory Control of

an alarm warning for insects. But it is very mudeded
thing to detect the insects for further decisiorkimg for
the betterment of crop growth and another thing loan
added in this research project and it is detectiod

environmental sounds. For recognizing deficiengiests,
diseases, and other detrimental agents in the afdeyan
image processing method that can be added to stensy

Home Appliances using Internet of Things, 2
International Conference on Electrical, Computed an
Communication Engineering, ECCE, 2019.

[9] HANADY, A., ALl, ABDULKAREEM, A.: Smart
distinguish the depredating insect sounds from rothe

intensive care unit design based on wireless sensor
network and internet of things, Al-Sadiq International
Conference on Multidisciplinary in IT and
Communication Techniques Science and Applications,
AIC-MITCSA 20186, pp. 41-49, 2018.

Luminosity is a key factor of brightness analysis f [10] KIANI, F., SEYYEDABBASI, A.: Wireless sensor

estimating light radiation on plants can be applfed

determining the sugar concentration, controllinge th

amount of sunlight received by the vines, and deiténg

the optimum time for harvesting more accurately and

network and Internet of Things in precision
agriculture, International Journal of Advanced
Computer Science and Applications, Vol. 9, pp. 99-
103, 2018.

timely. By utilizing luminosity sensors it can beeasured [11] SUREEPHONG, P., WIANGNAK, P., WICHA, S.:

that how much light radiation are falling to theops or
how it should be planted for better growth.
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