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Abstract

Living urban life nowadays is full of stress and pollutants, leading to
unprecedented concerns over health problems. One way to address the health
problem is to grow vegetables for clean cooking. However, a caring vegetable
garden requires much effort in observing irregularities of the plants. To reduce the
load in this respect, the researcher proposed several automatic systems for

detecting abnormalities of the plants.

In this study, we used the image processing principle to detect the trees
and used the unsupervised learning (outlier detection) principle to detect trees

that are being grown abnormally. By testing with 13 Chinese morning glory trees

The results showed that there were 2 maize trees from 13 plants that were

unusually grown.
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2.1 mﬁmwiﬁmﬁu Image Processing

2.1.1 ANURUYYBY image processing
nMsUTEINaNanIn (Image Processing) #1889 N1SUINMNUIUIZUIENANTD

a 4

AnAmeAauines ieliladayaisideanisnsludnmunmuwasUsua laed

£
v o wv A o v o

TURDUAN & NdIAY An N1IVIlAIMEAMUALTANINTY NSANTAFYYIMTUNIUDEN

[

PN MshUsETaringisaulaeenuanam e winglaluiinsiein

14 a

foyadaUianm 1wy vua JUs wazfiamanisiadeuvosinglunim
2.1.2 N1991N91UVDY image processing
sldndedunisaanmnissydulnvesfivfiazszes udnhnmilau
A feature vosfity 1y Arwgs / Fvedly / anuniisvesdsiu dudu andy
1h feature MlFunldlunszuaunsdaly
2.1.3 Uszlgvvuas image processing
wildsruumadsndudesdinmsUszinananinduauinn wagidu
YU 9 muluguuuidndudinlng Feuludnuasmantl mnls
uywiianesies fndeddnamnuarliusanugs Sntamndndudesiinsginmdy
$ruawnn fnTeiamieserninenisd dealiAnemsianaintuld fiy
poufmosTsiunumadylunsviuiinfiveandunusued Snvis iWufinsulaeiaiui
ApuNImEsHALANNTaluNsAWINLarUTERIaNaTaYaT I Aa LAl AU
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2.2 aaﬁmmiﬁﬁmﬁ’u Background Subtraction
Jumedanldlunismianuansweansuforeground fulisy background lag
Uselovivaanisvin background subtraction Huazansavenlandingeylsnnds

q

wndoulmegluimisu foreground
[foreground(x,y) — background(x,y)|

2.3 23AAN3INYINU Connecting component labeling
Tlun1sIAs1ERd1uysENaUNI U NUNLNSIWaNRAN WAL FlLNSwENUS I

A8 qe0n9NAU 1A8YinN151 bounding box YeduAag component Nifsoonule

3‘2/77’/' 2.1 Connecting component labeling 1



Page |5

2.4 mﬁmwilﬁ'mﬁu Unsupervised Learning
Unsupervised Learning #¥a nsiisusuuulsififaeu TunsSeuuuui 1s1eed
Wl Inputs T wdauen Machine 1deanisagls (Wun1swuengy)
Tneeiseiazld Feature 9Mndumou Image Processing unduAdumne i
fosnstiagld feature lunsuvsngudonasneds clustering
2.4.1 Clustering
Clustering 1{ABnsAfinsandeyausazuniadiouduing seindnns
wileufunssuundsziandeya Aovhmsulstoyasenilundames Ingazdaliteyan
fruednendsiuegluadamesiioaiu uaztoyaiegindamesiuaziamnundeand
futiosan dsmnumilouvidenafuaansaisuieuldtuanslnddnfuvosingla o
Tneldszozymadusiiva
TngazEuanmsiiansandeya feature vosity wavinsuistoyalagly

feature panilundawes Ao nqunduldiniswsyiulauuuung

M M

e U
® : Clustering (® :". '\K ,f'l
@ # H\‘.-_P/j _

—
-

L

Scattered Document Document Clusters

$UM 2.2 nszuaunI9 clustering 2
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2.5  29AAUNEINU Outlier Detection
ANRAUNA (Outliers) WWudayaniiAueneanainnguiseiawunuansidluainde

yar1du o wWieagldlumnsaasumaulindniswsydulauuuRaung

Outlier Outlier

W
w

Copyright 2014, Laerd Statistics.

gi/ﬁ 2.6 Outlier Detection 3

¢ Y o o . .
2.6 @IAANILNYINU Euclidean distance
FLUENNLUULARATENINYAADIYN p UAE g ADAIINEIIVBIEIUYDY
v [ a v s [
WURTI pg 01 p = (py, Py, .y P) HAE g = (G, G, oy G,) TUSEUURARASTILT Y Wugn

d099AUuUTNYAGA n 1R SEeEn1eTERiNega p U g Awileain
Py (5

P' f.'\",.‘] ,'::'

Euclidean distance (d) / (e + (v

g‘l/ﬁ' 2.7 Euclidean distance 4
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3.3.1 Hardware

®  Computer Notebook
O Intel Core i7-6500U CPU @ 2.50 GHz 2.59 GHz
O  Windows 10 Pro (64-bit Operating System)
O RAM 8GB

o Wireless IP Camera

3.3.2 Software

®  Notepad ++

Page |9

WWulusunsudunsunisida as1e wazuily source code d@nsutinilmun

TWsunsufianuaunsaas vieulasag aeldnsldnuninensiesesi

ca gj dld I3
wazlWdRansnTvunLan

g‘l/ﬁi 3.1 Notepad++ Logo 5
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®  (Google Colab

¥
(%

Jupyter notebook finuUasisuaguuns1an waglidndudeingg
TWsunsule 9 newldau Fannauaiusaldanuld dewaliiad Google Drive
wisldlunsdaiuilanmngi Inanw Python Wumwmdnildlunisideu

wazsuuUUU Colab 1

g?./ﬁ 3.2 Google Colab Logo s

3.3.3 Language

®  Python Programming Languasge

3.4 ANTINITVINNIUVDITIUY
Tassruiinsinenseigiulavesuliisenisldimeiianisussmananiniite
s feature lannzvasdiuliioanin uasfudoya feature el ilulng csv anthld
wadaUszanananmuuylsififasu Clustering iloutnguuasdoyalagld feature 910
Funounsusziaananlulassnuiild 3 feature fio unirwesdiiy ANGIVDS
1o wazswauly Wity anduldvdnnis outlier Wileniadunisasaivlafinnund
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3.5.1 d9UvINISATIUAT

INSARAINRDITINIY 1 1 iiedunagnisiasaiulavesiy tnglulasenuily

FURNUY 91U 6 AU LWDuiisvageuy

3.5.2 d@9UVaINI1SYN9IUVBISTSUY
1 o [~3 1 YRy dy
LUIN15YINUeRnNdU 3 @ tanail
1. dmweinsngaduinganiale
2. @194 feature extraction Tulasaauilaulaties 3 feature A AN
1119 ANEe wag Fuauly

3. d@uvein1snadusuldninisiasyaulanuuianun
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d7UY29N13715237UINYANTMe

aulnanletulaIvin Background Subtraction tiesduliionnanniiumas
Inglailentu cv2.createBackgroundSubtractorMOG() annuuIsvinsualnndlaain

N19%11 Background Subtraction Vilnlawes image

import cvi
import argparse

ap = argparse.bhrgumentParssr ()
%ap.add_argument{"—T", " —yidea"™,
help = "path to the (optional) wvideo f£ile")

args = wvars(ap.parse_args())

%if not args.get("vidsc", False):
cap = cvi.VideoCapture (0)

Flelse:

cap = cv2.VideoCapture{args["vid=c"])

-  fgbkg = cvi.bgsegm.createBackgroundSubtractorMOoG()

Flwhile True:
ret, frams = cap.read()

fgmask = fgbg.apply (frams)
cv2.imshow (' fram=", fgmask)
k = cv2.waltRey(30) & Oxff
% if k = 27:

break

cap.release ()
cv2.destroyAllWindows ()

3’7./17' 3.3 sUlaninszuaun1591 Background Subtraction 7
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2. dauva9 feature extraction wUSlALU 2 d9u Aald
2.1 Feature AMUNINY LAY ALEN

2.1.1 Tnannan wag convert to grayscale wazi1nas blur ndntios

# Load the image, convert it to grayscale, UAZIIADIAAYDE
image = cv2.imread{'BI 1 .jpg’)

gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)

gray = cv2.GaussianBlur(gray, (7, 7), @)

FUT 3.4 gUuanenszuaunisuiasnimduy grayscale 8

2.1.2 YNN15M 59399V edge detection, 9n1un dilation + erosion LiveUn

BDIINTLIIN edge

# ¥111565293Y edge detection, 21ANu¥1 dilation + erosion iHailazadI19523779 edge
edged = cv2.Canny(gray, 58, 188)

edged = cv2.dilate(edged, None, iterations=1)

edged = cv2.erode(edged, None, iterations=1)

JU# 3.5 gUuananszuaun15¥i1 Canny edge detection Was dilation + erosion 9

2.1.3 91 contours U edge map

# 7 contours [u edge map
cnts = cv2.findContours(edged.copy(), cv2.RETR_EXTERMAL,cv2.CHAIN_APPROX_SIMPLE)
cnts imutils.grab_contours(cnts)

# sort the contours from left-to-right
(cnts, _) = contours.sort_contours{cnts)
pixelsPerMetric = None

JU7 3.6 JUuaAINTZUIUNITAUNT contour 10
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def nidpoint(ptd, ptB
return [[pta[a] +

uguUseu contours Nazou

ptE[8]) * 8.5, (pta[1] + ptE[1]) * &.5)

¥ ugusay contours Hasdy

for ¢ in cats:

# Wwavlafagisuradanii 188
if vl . contourdrealc) < 488:

continue

# compule the rot
orig = Lmage.copy
box cvZ.omindreal
box evl.cv. BoxP
box = np.array{bo

& 7R box
box = perspective
evd.dranContours(

ated bounding box

[r

Rectic)

pints(box} if imutils.is_cv2() else cvi.boxPolnts(box)
x, dtype="int")

-order_points(box)
orlg, [bex.astype{"int}], -1, (132, @, 255}, 2)

# ATrsagadeaa eIt Jerwes A yurrr sas Fwehe A awwr

(tl, tr, br, b1)
(tlted, tltey) =
(b1brX, blbeY) =

= box
midpsint(tl, tr)
midpsint(bl, br)

# ATEMIFRATAZTRENI N FJRurYs A aerhe uar vusr Ay awwr

(tlBlX, tlbly)
(LrbrX, trbey)

midpaint(tl, bl)
midpsint(te, br)

# A daxssnIwTa

ev2. line(orig, (4
ev2. line(orig, (4

AE(ELteX), inC(tlte¥)), (int{blbeX), int{blbeY)),(255, 26, 26), 2}
AE(ELBIK), int(tlbl¥)), (int{tebeX), int{tebe¥)),(255, 26, 26), 2}

# Arura Fuclidean distance F:Pf:l?ﬂ'iﬂl‘;ﬂﬂ.ﬂ".lﬂ

dA = dist.ewclide,
dB = dist.euwclide,

# if the pixels per metric has nol been initiglized, then compute it as the rolio of pixels to supplied metric

an{ (tlteX, tlte¥), (blbrX, blbr¥})
an{ (tlblX, tlbl¥), {(trbrX, trbr¥})

if pixelsParMetric is None:
pixelsPerMetric = dB J 2,955

& Arrarrutanagiag
dimd = di f pixelsPerMetric
dimB = dB f pixelsPerMetric

¥ ffpusuia Rt Riudha s

vl putText{orig,

“{:. 1f}in" . format{dimA), (Int(tltrX - 15}, inL(tlte¥ - 18)), cv2.FONT_HERSHEY SIMPLEX,8.7,

Page |14

(255,

128, 213),

ev2.putText{orig, "{:.1f}in".fornat{dinB),(int{trbrX + 18}, int(Lriey)), cvl.FONT_MERSHEY SIMPLEX,®.7, (255, 128, 213), 2}

# show Che culput

image

cvd. imshow("Image™, orig)

evl.waltKey(d)

evl.destroyalINindews ()

215 1

JUI 3.7 sUuansnszuaun1sIuguineA 1M I vLInYading 11

Auadilali7lng plant.csv
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2.2 Feature dudnuuly

2.2.1 Import library Aol

from scipy.spatial import distance as dist
from imutils import perspective

from imutils import contours

from skimage.feature import peak local max
from skimage.morphology import watershed
from scipy import ndimage

import numpy as np

import argparse

import imutils

import cwv2

FU# 3.8 gUuanInszUIUNIs import library MiNega9a9 12

222 Twann wuaz v pyramid mean shift filtering iiatheluduneu

thresholding

image = cvz.imreéﬂ('imgfl_i.jpg'ﬁ )
shifted = cvZ.pyrMeanShiftFiltering(image, 21, 51)

3UM 3.9 sUuananszuIuNI391 image filtering 13

2.2.3 wlasnwdu grayscale gz apply Otsu's thresholding

gray = cv2.cvtColor(shifted, cv2.COLOR_BGR2GRAY)
thresh = cv2.threshold(gray, @, 255,cv2.THRESH BINARY | cv2.THRESH OTSU)[1]

gz/ﬁ' 3.10 3U45a¢7\7n5;-:mumsmlam7wu7u grayscale #ag apply Otsu's thresholding 14

2.2.4 @i Euclidean distance 31090 pixel &4 pixel Nlna71gn NN
3ngegnalu distance map (39 peak)

D= ndimage.di5tance_tran5farm;edt{thresh}
localMax = peak local max(D, indices=False, min_distance=44,labels=thresh)

5‘1./17 3.11 sUuaReNTZUIUNITAIUI Euclidean distance Léazﬁﬂ%’li]ﬁ) peak 15

2.2.5 ¥NA1TILATIER connected component iU local peaks lagldy 8-

connectivity 31nTUa9 apply Watershed algorithm

markers = ndimage.label(localMax, structure=np.ones{(3, 3)))[&]
labels = watershed(-D, markers, mask=thresh)
print{"{} leaves found".format{len{np.unique(labels)) - 1})

3‘?_/17 3.12 gUuanenszuunis apply Watershed algorithm 16



2.2.6 ugUi9u unique labels uwa returned lngld Watershed algorithm

for label in np.unigue(labels):
# 71 Label = @ zasylanéanuuds 3¢ ignore
if label == @&:
continue

Page | 16

# otherwise, allocate memory for the Label region and draw it on the mask

mask = np.zeros(gray.shape, dtype="uint8")
mask[labels == label] = 255

# detect contours in the mask &as idamdusitveian

cnts =
¢ = max{cnts, key=cv2.contourdrea)

# draw a circle enclosing the object
(%, ¥, w, h) = cv2.boundingRect(c)
cv2.rectangle(image, (x, ¥), (x + w, v + h), (8, 255, @), 1)

cv2.putText(image, "#{}".format(label), (int(x) - 18, int({y)),cv2.FONT_HERSHEY_SIMPLEX, @.6, (&, @, 255), 2)

# show the output image
cv2. imshow("Output”, image)
cv2.waltkey(@)
cv2.destroyAl IWindows ()

cv2.findContours(mask.copy(), cv2.RETR_EXTERMAL,cv2.CHAIN_APPROX_SIMPLE)[-2]

JU# 3.13 sUuanenszuaunIsimeduauauing 17

2.2.7 iuailgliilng plant.csv

1 v ¥ Yyaa a a a a Yy W .
mu**uaamsmawvmu‘l VlﬁJﬂ'ﬁLf\’lﬁﬂJuLﬁ‘UIﬂ LLUUNﬂUﬂﬁIﬂEJI"U‘Waﬂﬂ'ﬁ Outlier

Detection

3.1 Whdayaantng plant.csv 11 plot Tuguiuy 3D Scatter plot

Python Code

Result

fig = plt.figure()
ax = fig.add_subplot(111, projection="3d")

¥ =day8[ 'Height']
y =day8[ 'Width']
z =day8[ 'Leaf']

ax.scatter(x, y, z, c='g', marker='0")
ax.set_title( 'Chinese Morning Glory Day 8')
ax.set_xlabel('Height')

ax.set_ylabel( 'Width")
ax.set_zlabel('Mumber of leaves')

plt.show()

Chinese Morning Glory Day 8

mon o
(=TT

bl I
L= B

Number of leauac

A15797 3.2 9159968997159 3D Scatter plot 2




Page |17
3.2 AU centroid

#centroid
length = y.shape[
sum_x = np.sum{y[
sum_ y = np.sum{y[:, 1])
sum_z = np.sum{y[:
a=sum_x/length
b=sum_y/length
c=sum_z/langth
d=[ ]
d.extend([a,b,c])
print(d)

[2.767, 1.8%, 5.833333333333333]

JU9 3.13 sUUEAINTZUIUNITAININNILA centroid 18

]
=

3.3 A distance ¥13193A centroid WBURUYABY 9 wawden 2 3niied

InalAega centroid 1n¥ian

import math

centroid 1=d
dis_arr=[]

for item in y:
distance = math.sqrt{((d[@]-item[8])**2)+((d[1]-1item[1])**2)+((d[2]-item[2])**2))
print('%.2f ¥distance)
dis_arr.append(float('%.2f %distance))

#print(dis_arr)

2.48
1.53
1.56
2.62
3.33
a.71

Uil 3.14 sUuansnszuaunsAuaal distance 5131990 centroid igUAUIAGY 9 19

3.4 AR centroid Trdsen3193n 2 99 INTUADUTTHE

3.5 AN%UA threshold = 2.5

¥
U

3.6 MWVTRATURDUN 3.2 Tural
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3.7 ¥NaladlseEeineaIngnduiue threshold imunazuenlaitfe Outlier

A %4 Y a a aa a
seauldiinssyiulaiianund

Python Code

Result

fig = plt.figure()
ax = fig.add subplot(11l, projection="3d")

x =day9[ 'Height']
y =day9[ 'Width']
7z =day9[ 'Leaf ]

ax.
ax.

ax.
ax.
ax.
ax.

scatter(x, y, z, s=68,c="b", marker="0")
scatter(d[@], d[e], d[e], s=6@8,c="r', marker="0")

set_title('Chinese Morning Glory Day 8')
set_xlabel( 'Height")

set ylabel( 'Width")

set_zlabel( Number of leaves')

plt.show()

Chinese Morning Glory Day 8

1:8 20
25
Helght

30

35

Number of legvec

JUY 3.14 SULAANKAaNE2INNT2UIUNIT outlier detection 20
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4.1.1 neansnlaannsEuIunIs Background Subtraction

Day

Original

Background Subtraction
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Day

Original

Background Subtraction

10

A1519714.1 AT INUAAKAaNE21NNTZUIUNT Background Subtraction 3
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412  waansNlaanNsInvuInveLing

Day1l

Day2

71519914.3 mﬁwugmmaa"’wsfﬁZﬁ’mnnfzm"’m/mm/aoﬁ’mgUwzv"m?uﬁ’uﬁz 5
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Day3

Day4

A1979914.5 MITIUFASHAa WS NAR1NN15IAYuInYasinguIsauluTuid ;
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Day5

Dayé

A15N94.7 AT NUFASHAaNS AT INNITInYUIAveaTnguIeaauluTuie o



Page |24

Day7

A1579914.8 AT IUSASHAAWSNLADINN15IAYLINYEsIngUINEINTUTUNT 10

Day8

A1TN94.9 AISNUTAHAANS A INNITIAYUIAYETAgUINEIuTUTUNE 11
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Day9

Day10

7157991411 msmmmwaé’wﬁ’ﬁlé’mnn755’@°z/u7m/a\7<3’¢7ggmm'qu°luﬁ’uﬁ 1013
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4.1.3 NASNSN ANV WIUTY

Day1l

§1579914.12 15 16aaanNs laann1sdvaruaululsilyiuil 1
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Day2

§1599914.13 A5 196aasaansilnainn15uvauululadluiuig 15

Day3

A1579914.14 A5 14aNNEaaNsTlnann1sduTIvIvluldluiuis 16
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Day4

71579914.15 A5 INBaAAKAa NS lna1nn150uT1U Ul Tuiuing 17

Day5

M1599914.16 A15IBEANNAaNSIIAaINN 15UV IYU Ul TYIUn5 18
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Day6

§157994.17 A5 16aRAaansT laann1sdvaruululsilyiuie 19

Day7

M1599914.17 A5 1BEANNAaNsIIaan 15U lulsiTuIuin7 20
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71579914.18 A1519aRSKaaNs laa1nn15uuT19ululdTuiuig 21

Day9

A159914.19 A5 INuaNNEEaaNsTlaann1sduTvIululsdluiuig 22




Page |31

71579914.20 A5 IBANNKAA NS IAa1nn159Ua 1Tl TuIui10 23
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414 doyaiiAulu cov Twd
Date No Width Height Leaf
1 1 1.27 2.54 3
1 2 1.578 1.878 4
1 3 1.132 2.286 3
1 4 1.232 1.778 2
1 5 1.27 2.286 2
1 6 1.232 2.286 3
2 1 1.778 2.54 4
2 2 2.04 2.278 4
2 3 2.086 2.286 4
2 4 1.27 2.286 3
2 5 1.524 2.032 4
2 6 1.27 2.286 3
3 1 1.27 1.74 3
3 2 1.27 1.778 3
3 3 1.54 2.202 5
3 4 1.27 1.778 3
3 5 1.278 1.778 3
3 6 1.478 2.286 3
a4 1 2.54 3.048 3
a4 2 2.54 3.048 3
a4 3 2.794 3.318 5
4 4 1.524 1.778 3
a4 5 1.678 1.778 4
a4 6 2.54 2.74 3
5 1 2.54 2.54 4
5 2 2.486 2.486 3
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Date No Width Height Leaf
5 3 2.602 2.656 5
5 4 1.27 1.524 3
5 5 1.324 1.532 il
5 6 2.54 2.032 5
6 1 2.54 3.302 6
6 2 2.648 3.556 7
6 3 2.794 3.403 8
6 4 1.27 1.524 3
6 5 1.378 1.686 q
6 6 2.286 3.01 6
7 1 2.286 2.54 7
7 2 2.286 2478 6
7 3 2.286 2.694 7
7 il 0.762 1.016 3
7 5 0.862 1.17 4
7 6 1.27 2.286 6
8 1 2.54 4.318 5
8 2 2.602 4.256 6
8 3 2.502 4.426 6
8 il 1.27 1.524 3
8 5 1.378 1.632 il
8 6 2.54 4.048 6
9 1 2.54 3.556 8
9 2 2.432 3.594 7
9 3 2.402 3.556 7
9 a4 0.762 1.27 a4
9 5 0.816 1.378 3
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Date No Width Height Leaf
9 6 2.388 3.248 6

10 1 2.54 3.81 7

10 2 2.032 3.556 6

10 3 2.54 3.302 6

10 4 0.762 1.016 2

10 5 1.27 1.27 5

10 6 2.286 3.302 8

A1519914.21 m31uaasdayaly csv lna 24

4.2 NaansNlaannn1snaaau

INNIsnaaesiuAuinyianue 6 du aglulassuilaziiansan 3 features v

ANUNINERY , AnuEdy wae Tuiuly wazldndnnis Outlier Detection Tuns

51aeuUiuliNiinI ST AUlaLUURAUNR Feranisadununsianuidaudngs 2

AUAIN 13 AUTNISLATYFAULUURAUNG

Day1l

Day2

Chinese Morning Glory Day 1

Nu mber of leawas

Chinese Morning Glory Day 2

el L T
By
nghﬁg

Number of legyac

23
HE"QI]; 24
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Day3

Day4

Chinese Morning Glory Day 3

Ha .I'g- ht

Number of leauas

Chinese Morning Glory Day 4

5.00
475
450
425
4.00
3175
3150
325
3.00

Number of jeaves

Day5

Day6

Chinese Morning Glory Day 5

Chinese Morning Glory Day 6

. w
i %
5 o
& &
£ E
= =
Day7 Day8
Chinese Morning Glory Day 7 Chinese Morning Glory Day 8
*% [ &0
55
L 5.0

Number of leayvac

Number of leaues
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Day9

Day10

Chinese Morning Glory Day 9

20
25
HE,I'ght 30

15 o

l.”.bmm‘_qm

Number of legyas

Chinese Morning Glory Day 10

Number of leaves

F15NN4.22 A5 IUANNEAANARINTZUIUNIT Outlier Detection 25
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5.2 JgunuazauassnaInnisatiueu
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AMARUIN A : N1SANANUTATUN LWL

Notepad++

Y o

1. Wiuled https://notepad-plus-plus.org/ 1den Download wagideniiasdufifesnisiiie

fnAe Notepad++

About

Notepad++ is a free (as in "free speech” and also as in "free beer") source code editor and Notepad
replacement that supports several languages. Running in the MS Windows environment, its use is governed
by GPL License.

Based on the powerful editing component Scintilla, is written in C++ and uses pure Win32 API

and STL which ensures a higher execution speed and smaller program size. By optimizing as many routines

as possible without losing user friendliness, is trying to reduce the world carbon dioxide
emissions. When using less CPU power, the PC can throttle down and reduce power consumption, resulting

in a greener environment.

lf  *Dasource -cpp - Notep
IR LR IEE

[ Netepad pluscop &3 [ notepaddever.cpp B'

#include <GPL.h>

#include <free_software.h>

void notepaddever ()
{
while (true)

{

Jo s W R

Notepad++;

0 ©

}
more
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Installer Language X
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this software under certain conditions.

v

spaeanfuaenasiadednd, ne Susaufy wiavhdaly, audacsanfuluaanasdudng
uiaftasvhimsdads Notepad ++ v7.5.6.

< navlyl onian

1Y

5. asnnamiuldlusunsy waladn saly

4% Notepad++ v7.5.6 S

é’ﬁm{l::mmdln{aN‘otq:uad++v7.‘5.ﬁ Tuududsdalid, sdasmisdadsastuuiud
i =

na saly

rdanfifidasmsdnds
Eanusinfidasnisdads Notepad++ v7.5.6.

donc je suis

e -~
wiluisasnsdnds

sasnIniuit: 12.3M8
fifufinda: 15.4GB

Euna...

<ndull waly > Bnidn

6. aan skl

Gi Notepad++ v7.5.6 inc

siandanisznay

= X
Mamaasnisldnuain Notepad++ v7.5.6 Haadasns

AL A s

sdads na daly wiadusuudatuld

‘ Amuaias

PIT I
\ianiBmsmsdads:
D, iz #
msaade:

damsitui: 12.3M8

Auto Files
Plugins
Auto-Updater
Localization

Themes

Context Menu Entry

< navll sl > ondn

Page |43



Page |44

v v

7. #rdeanisTiadne shortcuts 7 desktop T¥dendl Create Shortcut on Desktop WaIAAN

a o Y
fnse soaulusunsulasaduy

8 Notepad++ v7.5.6 fiasls - X

siandandsznay

niapiaﬂqun'mmshfam:m Notepad++ v7.5.6 fnadasms
dads

Don't use %APPDATA%
[CJEnable this option to make Notepad-++ load/write the configuration files from/to its install
drrectory. Checkitif you use Notepad++in a USB device,

[T7Alow plugins to be loaded from %APPDATA%%\iotepad++ plugis
It could cause a security issue. Turn it on if you know what you are doing.

[A create Shortcut on Desktop

3

a 2 a
8. MaN L@IFU

&8 Notepad++ v7.5.6 Gk

Msfadaaaluiduas Notepad++
v7.5.6 maaaiadu
y | Notepad++v7.5.6 lagndadastuiaiasaamiinaiuanm

ua

P BT B
ne wRAuviadaddadidatuid

[F] 5uNotepad ++ v7.5.6

<ndvll unidin




Page |45

AANUIN U : N1 Setup/Configure

N15ANAY OpenCV
1. 1Un command prompt

2. Move to drive C.//

BE¥ Command Prompt - [m| X




