~

"'—-
\ National
College

Ireland

Configuration Manual

MSc Research Project
MSc in Cloud Computing

Priya Patil
Student ID: 21121095

School of Computing
National College of Ireland

Supervisor:  Sean Heeney




National College of Ireland National

Project Submission Sheet Col]ege of
School of Computing Ireland
Student Name: Priya Patil
Student ID: 21121095
Programme: MSc cloud computing
Year: 2022
Module: MSc Research Project
Supervisor: Sean heeney
Submission Due Date: 15/12/2022
Project Title: Smart Farming IoT sensor data filtering using Pattern Ana-
lysis and Edge computing to reduce latency

Word Count: XXX
Page Count: [14]

I hereby certify that the information contained in this (my submission) is information
pertaining to research I conducted for this project. All information other than my own
contribution will be fully referenced and listed in the relevant bibliography section at the
rear of the project.

ALL internet material must be referenced in the bibliography section. Students are
required to use the Referencing Standard specified in the report template. To use other
author’s written or electronic work is illegal (plagiarism) and may result in disciplinary
action.

Signature: Priya Patil

Date: 14th December 2022

PLEASE READ THE FOLLOWING INSTRUCTIONS AND CHECKLIST:

Attach a completed copy of this sheet to each project (including multiple copies). O
Attach a Moodle submission receipt of the online project submission, to | [J
each project (including multiple copies).
You must ensure that you retain a HARD COPY of the project, both for | [J
your own reference and in case a project is lost or mislaid. It is not sufficient to keep

a copy on computer.

Assignments that are submitted to the Programme Coordinator office must be placed
into the assignment box located outside the office.

Office Use Only
Signature:

Date:
Penalty Applied (if applicable):




Configuration Manual

Priya Patil
21121095

1 Matlab Setup

Set up Matlab Online to run the Farm cloud solution application.

1.1 Search for Keywords ’Online MatLab’ and Press Enter Key

GO g|e online matlab b e $ @ Q

2 Al [ Videos [ Books [E News [&) Images @ More Tools

About 40,00,00,000 results (0.30 seconds)

Ad - hitps:/fin.mathworks.com/matlab/download -

MATLAB from MathWorks - MATLAB & Simulink

Try MATLAB SimuM= and more products for free. Mo Download or Install Necessary. Test-
Drive MATLAB for 30 Days in your browser. No Download or Install Necessary.

Student License on Campus
Check for campus-wide license. Does Your school provide MATLAB?

Discover Simulink
Model & simulate your S';{'StEI'ﬂ. Test & atltomaticali}f generate code.

Buy MATLAB Now

Available for immediate download from the official online store.

Discover MATLAB

90+ toolboxes, diverse industries. Leam how MATLAB can be used.

Figure 1: Online Matlab

matlab.mathworks.com?


matlab.mathworks.com

1.2 Double Click on the Link From MATLAB’ and Navigate
to the Official Website

4\ MathWorks: Gy

Free MATLAB Trial

Try MATLAB, Simulink,
and More

Join the millions of engineers and scientists who use
MATLAB, Simulink, and other add-on products to solve
complex design challenges.

Figure 2: Online Matlab

1.3 Login

4\ MathWorks:

MathWorks Account

Sign in to your MathWorks Account to continue with your product trial.

4 MathWorks+

Email

No account? Create onel

By signing in, you agree to our privacy policy.

Figure 3: Matlab Login



1.4 Register if new user

&\ MathWorks+

MathWorks Account

Create MathWorks Account

Email Address ” ||

To access your organization's MATLAB license, use your
work or university email

Location [ India ~ l
Which best describes [ Select one... vl
you?
Are you at least 13 @es O No

years or older?

Figure 4: Matlab Register

l Student vl

What describes your role?*

l Student (Graduate-level) vl
State/Province*

| - select one - v|
University*

Enter the official name
City*

Zip Code*

| l

Is this request on behalf of a faculty member or research advisor?*
O Yes
) No

Figure 5: Required Registration Information



1.5 Accept Matlab Service agreement after reading it

4\ MathWorks:

MathWorks Account

Online Services Agreement

The Online Services Agreement has been updated. Accept the Agreement to

continue.

Figure 6: Matlab Service agreement

1.6 Login after Registration

4\ MathWorks:

Email

| %x21121095@student.ncirl.ie

Figure 7: Matlab Login after Registration

1.7 Click on Open MATLAB Online

MATLAB trial use

@ Welcome to your MATLAB trial
You have 20 days remaining
on your tril Start using your trial right away by opening MATLAB Online, or you can install MATLAB on your computer

Link to your university's

license or Buy now

Get Help

Help Center
B, MATLAB Answers ] l
& File Exchange This is where you will find your recent files and folders.
Open MATLAB Online to add content and get started.
Videos

Figure 8: Matlab Default page



2 Simulation code execution

2.1 Save the arduino_nano_uno, finalapp.m, finalapp.fig files in
the Local folder

2.2 To run the simulation code, upload the code and data files
by clicking on Upload

& HOME PLOTS APPS

= = i B —_— Mew Vari

3 B 2O g Been| B @ 2

New New New Open dz_‘l Find Files | Import Save SRS

Seript  Live Script = - Data Workspace % Clear Wc
FILE WVARIABLE

ol & / » MATLAB Drive

Current Folder New to MATLAB? See resources for Getting S
Name = W

>3 |

Figure 9: Matlab Upload

2.3 Go to the local folder and click on Open

@ Open X jet-220 @ x | & 2108reviewp: x
' v 4 BB, ThisPC v o Search This PC
Organize k- M
I @ OneDrive * “Folders (7) Search (Cirt-Shift-Space)
@, OneDrive - Persor 3D Objects Py Py B BB
VIare ¥ Fouert Simulink | Layou
J 3D Objects Desktop T
0 Desiop [ ]
1 > B pocuments E] Document;
Downloads
B Videos $
& Loal Disk (C) S o
File name Al Files () -
Cancel
Workspace
iName  |iValue  iSize iCla

Figure 10: Select folder



2.4 Click on Open to upload the files

m HOME PLOTS APPS EDITOR PUBLISH FILE VERSIONS VIEW

B B dr O Duen @oowne D (g 2N P Fd BB &

@ Open Variable

MNew New New Open &:I Find Files | Import Save Favorites Clear Simulink | Layout Preferences Ad
Seript  Live Serip= VPO T T30 el = - -
(& Open X || siMuung ENVIRONMENT
ﬁ “ A <« Final » Final Code w Q Search Final Code y=l E
Current Folg
Organize New folder = M @ |
_____ /| [ This PC & Mame Date modified T ting
|_] arduinol 2 Objects ) arduino_nano_uno 10-12-2022 12:41 !
& codem B Deskiop B finalapp 11-12-2022 10:28 i .
[Z codetd B Documents | finalapp 13-12-2022 23:27 d
D codeon
‘ Downloads local
EE‘ data.mg i
~ . B J, Music guments|.
_ &= Pictures
Workspace i Lses the
o B videos airs are
:: Name
s Local Disk (C:)
licatipn
- Local Disk (D:) gin.
= e E
- DATA(G:) v £ >
File name: ~| | AllFiles ~

Figure 11: Select files

2.5 Go to the local folder and click on Open

Upload Files X

Uploaded 3 file(s).

100%

Figure 12: Upload popup



2.6 Open fileapp.m file and click on Run button to execute the
code

& HOME EDITOR PUBLISH

(] Uz S=|  [F] Section Break
ap 89 H EDUQ_ OB o ey B &
New Open Save | GaTo —> M9 7 Refactor Run T nURANGADANCE | b Step
- - - ~ [ sockmark ~ - Section [l Run to End -
FILE NAVIGATE CODE SECTION RUN
Tl ol | & 7 > MATLAE Drive >
Current Folder finalapp.m
Name 204 1% [function varargout = finalapp(varargin)
D Published (my sife 2E] % FINALAPP MATLAB code for finalapp.fig ) o
3 % FINALAPP, by itself, creates a new FINALAPP or raises the existing
[ arduino_nano_um 2 % singleton®.
[0 finalapp fig g %
D 3 % H = FINALAPP returns the handle to a new FINALAPP or the handle to
finalapp.m 7 % the existing singleton®.
] %
9 % FINALAPP('CALLBACK®,hObject,eventData, handles, ...) calls the local
10 % function named CALLBACK in FINALAPP.M with the given input arguments|
11 %
12 % FINALAPP('Property’, 'Value',...) creates a new FINALAPP or raises the
13 % existing singleton®. Starting from the left, property value pairs afe
14 % applied to the GUI before finalapp_OpeningFcn gets called. An
15 % unrecognized property name or invalid value makes property applicatipn
15 % stop. All inputs are passed to finalapp_OpeningFen via varargin. .
Command Window
>

Figure 13: Simulation Code execution

275 T T T T T T
Farm 2 Moisture:94
2745 2]
Farm 2 Temperature: 25
274 4
Farm 2 ~
Run
2735 b
Latency without algorithm $9.9438 Latency with algorithm 95,3521
273 e
e —
— Saving factor is 358453 =
27 25 . . L . . L
20 22 24 26 28 30 32 34

Figure 14: Output



3 Experiment 1 setup: Variation of parameter N in
the FCS algorithm

3.1 Change value of Parameter N on line number 135, 204 to
check its effect on Saving factor

200 Totaldatpoint=length(NTemprature)
281 % proposed FCS algorithm

282 for itr=0:200:Totaldatpoint-200
283 %% seed point N and K

204 [Z10;

205 K=4;

206 #% self calibrate

287 for i=itr+1:1:1itr+200

208 %i=1;

289 Currentvalue=(NTemprature(i));

Figure 15: Change value of N on line number 204

304 Totaldatpoint=length(NMoisture);

305

306 for itr=0:200:Totaldatpoint-260
397 N21e;

398 K=4:

309 for i=itr+1:1:1itr+200

310 %i=1;

311 Currentvalue=(NMoisture(i));

- - - - -

Figure 16: Change value of N on line number 307



4 Experiment 2 setup: Variation of parameter K in
the FCS algorithm

4.1 Change value of Parameter K on line number 135, 204 to
check its effect on Saving factor

200 Totaldatpoint=length(NTemprature)
281 % proposed FCS algorithm

282 for itr=0:200:Totaldatpoint-200
283 %% seed point N and K

204 [Z10;

205 K=4;

206 #% self calibrate

287 for i=itr+1:1:1itr+200

208 %i=1;

289 Currentvalue=(NTemprature(i));

Figure 17: Change value of K on line number 205

304 Totaldatpoint=length(NMoisture);

305

306 for itr=0:200:Totaldatpoint-260
397 N21e;

398 K=4:

309 for i=itr+1:1:1itr+200

310 %i=1;

311 Currentvalue=(NMoisture(i));

- - - - -

Figure 18: Change value of K on line number 308



4.2 Experiment 3: Check latency with and without algorithm

e Select farm
e (Click on Run button

e Check Latency with and without algorithm in box below Run button

27.5 T T T T T T
Farm 2 Moisture: 94
2rasr 7
Farm 2 Temperature: 25
2rar =
Farm 2 e
Run
236 h
Latency without algorithm 59,9438 Latency with algorithm 85,3521
27.3r H
— Saving factor is 35.8463 =
2?25 i i i i i i
20 22 24 26 28 30 32 3

Figure 19: latency with and without algorithm
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4.3 Experiment 4: The algorithm is not data dependent

e Select any farm from dropdown
e Click on Run button

e Check difference in Saving factor for each farm

finalapp - X

Moisture data

Temperature data

Latency

Saving Factor

Figure 20: Farm selection and its effect on Saving factor

4.4 Data can be changed by editing the arduino_nano_uno excel
file.

e Column B, D, F, H is for Temperature data of Farm 1,2,3,4 respectively
e Column C, E, G, I is for Moisture data of Farm 1,2,3,4 respectively

e Column A is time point

11
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5:00:00 PM

Figure 21:

B/C/ D E F G H I
3 88[21 87[24 88 21 89
9122 89(21 91 24 92
92\Q2 9125 92 25 92
26 95 26 97 25 97
27 95|27 3yJ25 95 26 94
26 8927 90 27 89
84|27 85
79|28 81
77|32 78|32 77
71|31 h N
33 68|33
66
64
65

32
31 32
31 30
28 69|31
28 73|28
27 76|27
26 75|26

68 67
32 65 33 63

65 32 64
31 69 28 67
30 73 30 73
29 74 28 75
25| 75|27| 76

PN RIRIBE

B<® 4+

@ @ ¢

A

B CDEF GH I

0:00:00 AM

| 1:00:00 AM
| 2:00:00 AM

3:00:00 AM

| 4:00:00 AM
| 5:00:00 AM

6:00:00 AM

| 7:00:00 AM

| 8:00:00 AM
9:00:00 AM

| 10:00:00 AM

| 11:00:00 AM

12:00:00 AM

| 1:00:00 PM
| 2:00:00 PM

3:00:00 PM

| 4:00:00 PM

5:00:00 PM

Figure 22: Dataset file, Moisture data

23 8§ 87|24 88 21 89
22 89 89121 91 24 92
A91 |25 92 25 92
|26 97 25 97
> 95 26 %4
27 89
29 3 85
30 8
32
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33 33
32 68 32
326533
29 65 32
31 69 28
30 73 30
29 74 28 75
26 75|26 74 |25 75 27 76
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5 MATLAB GUIDE for User Interface

Ul is created using GUIDE. finalapp.fig file generated automatically if Ul is changed. UI
can be created by Drag and Drop tools.

I finalapp.fig e O >
File Edit View Layout Tools Help
NELB BRI | :Bhd OH% >
~
. e
.!I E.
[eefT || el
B
=]
it ||
] I’ Moisture data
[ [ | L
Temperature data
I I I | .
|Farm 1 e
I I 1 I I |
Run
I
Latency
T I I I 2
Saving Factor
GUIDE Will be Removed in a Future Release - When GUIDE is removed, apps will continue to ... —

Figure 23: Matlab GUIDE
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5.1 Click on Run to execute the UI changes

™Y finalapp.fig — O x
File Edit View Llayout Tools Help
NDd£LB s R0 ([ 2B5hd BH% EE
[Run Figure (Ctrl=T)] &
=
®
o ||
= E
Figure 24: Run the Ul
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