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Abstract

Computer vision is a field of artificial intelligence (Al) that enables
computers and systems to derive meaningful information from digital
images, videos and other visual inputs and take actions or make
recommendations based on that information.

In this report, we use machine learning and neural networks to teach
computers to count objects in the image, in this context, we present both
a machine learning classification using support vector machine
algorithm and deep learning method for counting objects in an image
and we use the example of counting grains of wheat in images of wheat

plants, the number returned is actually an estimation.
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: The Programming Language Used daiiiual) daay 421.2.3
Gilaladin) deglal Dl hlam) bl A< e e 57 CWIE” W) Gigulal) 5 aglall 5$50 & 7 van roussum
@Al Gl A5le G alsl 23a 5 Joudd IS DA (e pleall i L1Ka) 5 Lgaladind Aggen aai Cun lajigs
s La 13 Gt .G i iy i€ clidai b Lgalaiiod liSad (5291 ol il e oSl A5 ) Sl
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sl 43 ;09 Jsad
: aghail) 454.3.3
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Visual
Studio

Visual Studio : 10 Js&

:JUPYTER :2-3-3
Ay 5, alld) lgie e Y ool 108 o @y ) ASLaY L bl Jlas ol deasiead) oY) aal 5 el aaf e
pobie b Lot (e Do 3ol iias o Bamall Bdll 5 Gl e Jalaill Jgud pailad 5 Ciliien (sa 4ess Ll

(11 JSal) 9 e 5 cliladl e

-
"A
Jjupvter
S

Jupyter : 11 Js&

D dariial) Glisal) 4.3

: Machine Learning A1) alai =
MaChine) Ayl # GA ?‘m‘ &, opall & Jaladll Jguss g—m LAl e Baadl python sl @4
Db L L5  (01-3 JSall) Al (e de sane ( Learning
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import os

from skimage import io

import numpy as nb

from sklearn import svm

from sklearn.model_selection import train_test_split
from sklearn.metrics import accuracy_score

import pickle

from patchify import patchify

import cv2

(A alal) dasdicwal) cilisal) ; 01-3 JS&)
Os %
(lalag Apand dale ) 5 Cada g Baaa lalaa L) Jie Jiadall aUaty slat el o) 2 OS A4iSa W pend

Skimage <«

L)

Jajspall fua aen aoy gosall Bis 5 (ape 5 Bl alaail¥) Algw ity b
il @liby Jsead Jal (e Lgaladinl 235 (PNG ,BMP,JPEG, TIFF)

Numpy

il ghmall ga Jalaill Jal (ga Lgalaiad o

X/

sklearn <

Gohll 5 Dl il Al (e daall e (ggiats ) o 50U Aal AW alad LSl (e scikit-learn A8
4laYL  (Regression) sl 5 (Classification) —wiaill Jia AV aalad Jlaw (8 deddiuall
Sl el Ll My, gzl i b el Alage 8 Leahdiuy
O paall s g Caalll by s AY) QLS (e a=ll 5 (Scipy,Numpy,Matplotlib) : <liSa

L) a5 sym sl o3 3Ll

sklearn.model_selection «*

(LY e g cuoail e ) (i & Al ULy A, a8 Al train_test_split() Al pg
_thdaﬁegcéﬂ\ il s e &yéﬂ\Q}ng

sklearn. Metrics *
bsa caddaal u il A ela jbila ) en a6 Al accuracy_score(a,b) Al AsSall sda i

pickle <
A ¥ 3 M) 23 sall Jrand g Jaia Ja) e Lgalaiind

patchify <
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(SIS 22340 aany b e ) pa S Alay) 3 sall 45 e i patchify() ala patchify e 84
et sl 5 (S

cVv2 %
phrar asiiy (Intel) Jul 8 e she 4 sulall 4yl shail Caagd Haiaall da giie dyna 5 4iSa &

_L“SQLA)S\GJJ::\EJJA&SG‘)gd.A‘OAL@.A‘-\&:\M‘%SO&;AM\L@.;\:}L}&\ osall e clilaal)

: Deep Learning () alxil) =

£ (02-3 JSEN) Gaenll aleil 3 A0 LS pladid &

from tensorflow import keras

from tensorflow.keras import optimizers

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense , Conv2D

from tensorflow.keras.preprocessing.image import ImageDataGenerator
from tensorflow.keras.utils import normalize

(Granl) plad ) dasiiunal) cilial) ; 02-3 Jil
: Tensorflow <+
OSTs e all VLAl (e aall 3 aadiis, AY) alad Jlae (& juaal) s gida g dxilas Apne n AiiSa &
. Aseal) dppanl) GIKEN (Yl cu N A dase 3 il
: Keras <
& 35, MXNet zebn s e 38 sa 5 python 8 2 5 Hiadl) da side Lae 305 4K a
S8 5 L sai (5SS s, Aanl Tppecmal SN Ay s A3y ] dissarss o (aanll el
Al
: Aagiall dagiall 5.3

£ (12 JSEN) 5 gaall b ST aad A dngial) el yll 8 Liadie)
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[sub-image extraction)

R

{comvert it to grayscale)
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irg
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3

18283042 2806805
10jpg

el yikboatll

{Classification : T or F, and count )

o 2
207739106032737

Tl Jas padla 1 12 Jodl)

il il judaad

142796318748062
Sipg

s
11521T461283085
jpg

184559728265145
¥9.pa

307542279855835

.6.3

;A ((03-3 JSall) cliSal) ) gling oy iy sl

import os

import cv2

from patchify import patchify
import random

(Ul ypdant) dariial) cilisal) ; 03-3 J&)

t by Zusl 9 i 11.6.3
: SUS (104-3 J8ill) gala)ll z a3 peall Jaeaty o 58

img = cv2.imread( C:\\Users\\nk\\Pictures\\20.jpeg',0)

Bgua Bs) B 1 04-3 JSi)

1 (13 JSal) 45Y) 5 ) seall Linal Dlia
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(14 dsill) (AS3 ) sall 55 Gladl o 5S) 385 2ay

@bl gz oah B9 14 JSA)

D Susall 4525 .2.6.3
u:\lSS\ N Lead (S &J\J}A\J\:&.\) 20)(20(-.\;; U yal Slia B ya ) pa ‘_A‘J).saj\ 33);3.1 {.\33.1
Claglatll de gana aladinly b s Lediuali 10 40 jall ) saall Ladas 93 ) suall ¢ jai ol (20%20 (A ) sanae

: (05-3 <) A

path= r'D:\\cour\\20x20"'

os.chdir(path)

pat = patchify(img,(20,20),step=20)

for i in range(pat.shape[@]):

for j in range(pat.shape[1l]):

pat_img = pat[i,],:,:]
r = str(random.randint(0,100000000000000000) )+  .jpg"’
cv2.imwrite( r,pat_img)

syl Bia ; 05-3 Jed)

g geall Bais s 63 jlusdll a3 Ja) (e path pite aadiu Cua
;(15d&ﬁDQ;Y\GhLLa;hyhmajmlgﬁmq
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|
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Qi yea: 15 Jsil

o

177823930698385
2.jpg

596144109127265
2ipg

145228624611089
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: cliby) (il 3,6.3

s Cpda ) pall de pene Ciinaly o
(positive) dxe & sl g S AN e (g giad ) ) pall Ao gana -
. (negative) alxa & il s <G QIS e jeday ¥y seall A gana -

negative positive

e sl 5 ey i iy e gana le el seall (e cliall e el 5 S b

s kil g2l 7.3

: SVM 4l gA aladic w

: S (06-3 JSall) i) de sana Joeny o5 Gl ¢ ) (3 e se 58 LS o pall by jauaat sy

image =[]
name= []
data ='D:\\cour\\train'’
categorize = [ ‘'true' ,'false’]
file = ['negative', 'positive’]
for i in file:
folder_path = os.path.join(data,i)
for img in os.listdir(folder_path):
img = cv2.imread(os.path.join(folder_path,img),@)
image.append(img)
if(i== 'negative’):
name.append('false")
else :
name.append('true')

(A alad) bl Jaaad ; 06-3 JS&)
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il Gy el ity ald Al ) guall e ganay Sali A shae le Joand Al cilagdaill 345 any

M\)JL\:\SY\I\.GMUALSK};}%JJSX\KLMUAB;}%}Q\ME\}ﬁM\*@Le}Bgﬂﬂ_\a..g

. S (07-3

‘image_train,image_test,name_train,name_test = train_test split(image,name,test size=0.25) ‘

clibal) 43328 ¢ 07-3 JS&

(08-3 JSill)y 44 g8 | alaal ot )~ Uias D s
( ) A8 ghiadl dlayl s N~ :

image_train = nb.array(image_train)
nsamples, nx, ny = image_train.shape
image_train = image_train.reshape((nsamples,nx*ny))

image_test = nb.array(image_test)
nsamples, nx, ny =image_test.shape
image_test =image_test.reshape((nsamples,nx*ny))

Sa¥) s ; 08-3 JS

svm G.'J}q.ﬂ\ sle ot g predict() s fit() Ciliall e\.:i:u.u\_g bl és: GS}A.'J\ )iy ?)5" SUA aay
. (09-3 Jsal)

model = svm.SVC()
model.fit(image_train2,name_train2)

prediction = model.predict(image_test2)

Bl - Qi ; 09-3 Jsad)

T (10-3 JSal) WS 23 paill Clad gl A A Canan I3 3y

proportion = accuracy_score(name_test2,prediction)
proportion

A4 4l ; 10-3 Jsil

Ay Zaud et e Juaati Ja Gl jesae ) galll cy pdi o583 e
D (11-3 J8ill) JUS 73 gail) Jadas

26



35l g avaraill EEN Sl

pickle.dump(model, open('model.pkl', 'wb'))
zigalll Baia 11-3 JSa)

D (12-3 Jsally JUS 73 gaill e dius

model = pickle.load(open('bast model.pkl', 'rb'))

GS}&\ slediu) ¢ 12-3 Jdd

dadll &l ye2e i Bl (true, false @ adll @ld ) AdlE Je Joanid #3gaill o W ) jad a5 ) gea Bel i o585 Y
o (13-3 Jsal)y JuS true

cv2.imread('C:\\Users\\naami\\Pictures\\imm\\29.jpg',0)
patchify(gray_img ,(20,20),step=16)

img
pat

a,b,c,d = pat.shape
patl = pat.reshape((a*b,d*c))
prediction = model.predict(patl)

total = list(prediction)
print(total.count("true”))

o

L B sea JLEA) ; 13-3 Jsd)
Agigal) aill Ky Lo ol 2l Cal€ LalS g JS 5 jumne (il by cailS LIS o

: Deep Learning Gl alzil) aladin =

:(14-3 JSal) (VS GUL A sane Jreaty o g

image width = 20
image heigth = 20
nb_train_images =162

train _datagen = ImageDataGenerator(rescale=1./255)

training set = train datagen.flow from directory(train directory,
target size=(image width,image height),
batch_size=1@,shuffle=True,seed=13,class _mode="binary")

(Gand) alad) Ll Jaen 2 14-3 J<2
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# Partie B. Réseau
modele = Sequentiall()

(15-3 JSall) 3 sl o 55 o 5 o

# Premiére couche de convolution : 64 neurones, motif 3x3, activ. relu

modele.add(Conv2D(64, kernel size=3, padding= 'same’
input shape=(image width,image height,3)})

# Deuxieme couche de convolution : 64 neurones
modele.add(Conv2D(64, kernel size=3, padding= 'same’
# Mise en commun (pooling)

modele.add (MaxPooling2D(pool size=(2, 2)))

# Troisieme couche de convolution : 64 neurones
modele.add(Conv2D(64, kernel size=3, padding= 'same’
# Mise en commun (pooling)

modele.add (MaxPooling2D(pool size=(2, 2)))

# Quatriéme couche de convolution : 64 neurones
modele.add(Conv2D(64, kernel size=3, padding= 'same’
modele.add (Dropout(@.5))

# Aplatissage

modele.add(Flatten())

# Couche de sortie : 2 classes

modele.add(Dense(32, activation= 'relu' })
modele.add(Dense(1l, activation= 'sigmoid' )})

# Descente de gradient

modele.compile{loss= 'binary crossentropy' ,
optimizer= 'adam' ,

metrics=[ 'accuracy' 1)

gisall) cliih iy 5 15-3 Jsl)

, activation= 'relu" ,

, activation= 'relu' ))

, activation= 'relu' ))

, activation= 'relu' ))

# Partie C. Apprentissage

history = modele.fit generator(training set,steps p,er epoch = 10, epochs = 10)

(Gaend) plad )z gaill oy ; 16-3 S

L (17-3 S ) e Jomnial) Bl s o

score = modele.evaluate(testing set, verbose=0)
print( ' Test loss: ' , score[@])

print( ' Test accuracy: '

, score[1])

Test loss: 0.5390723943710327
Test accuracy: 0.7272727489471436

Gl @il ; 17-3 Jsdd)

sl oyl JA (e Lgle: Jeaaiall 480 Zuus Test accuracy  4ed Jiai dua

el YA eUad) du Test loss Jiad

28



35l g avaraill N Jaadl)

Ladil 8.3
G ) Jeadll £lgs 3 lnagl 8 Uy (alsll Bygem 3 IS 20 Aungie dinl Aaad) Jalpell Lesd Jondl) 38

Lol Lgale Jean

29



dolc a8



Aale daa

YT N ES

i aldialy daad o8 ULy ¢ Waags jo paiig Jualaall el 5l s Aaga Dl glaa Joad) 8 madll Jilin d2c 2ay
el Agnaal) A8 5 V) alail) A (e e libhia¥) fSA andiid ¢ Glasladll sda Jin e J gaall ) jainly & Fia
MJ\aJM\GﬁcA&“QLx;J.\L

alxill 4855 dga 50 SVM e lall anial) 4 4yl 58 Jon ubasl US048 U S ) anmdie Dl i)y 5l 134 3
Al )15 ) geall 8 adll il 22 Lellarinl 531 o) ) seall Cipiail 5 AT dga (o (Gaanll

;\_g.uu,ﬁa_\lqnM#\Lﬁs&u;&@tb&sMﬁ}@j\i)}d\@@ﬂ\&hdjﬂ\ﬁﬁuw\JJ:J\).ﬂa.}
| 2L el A3 335k e CGaenl Alel T SVM el aniall Al Aue 353 s e Y1 et

GG (e ST aaey Walael 5 dnanll 45030 Jae (ppanl JST ) gy Ll a3 Wiy Jiiinall

31



sl 5all
el pal) daild

[1] Lempitsky, Victor, and Andrew Zisserman. "Learning to count objects in images." Advances in

neural information processing systems 23 (2010).

[2] Wang, Jianfeng, et al. "Learning to count objects with few exemplar annotations." arXiv
preprint arXiv:1905.07898 (2019).

[3] Ranjan, V., Sharma, U., Nguyen, T., & Hoai, M. (2021). Learning to count everything.

In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (pp.
3394-3403).

[4] Machine Learning For Dummies ®, IBM Limited Edition

[5] Low Level, Mid Level and High Level Image Processing | Asquero
[6] tech:https://www.arageek.com

[7] wiki https:ar.m.wikipedia.org/wiki

[8] ¥ alaill Jilés (greall olaill - Azure Machine Learning | Microsoft Docs

[9] Leliankst s 3 suilal) iy ) Applications of Computer Vision - & sl &l et oyl 41<3)

(aiinarabic.com)

[10] Support Vector Machine - 4 sl asd, éelihuayl $\SH (aiinarabic.com)
[11] What is Computer Vision? | IBM

[12] smal N - Janti S 5 Lge ) 5l 5 e lilaial) dpsaal) cilSuE) a L (alrab7on.com)

[13] Grend) alall - & 505 5l ) sl (Deep Learning) (syr-res.com)

32


https://www.asquero.com/article/low-level-mid-level-and-high-level-image-processing/
https://docs.microsoft.com/ar-sa/azure/machine-learning/concept-deep-learning-vs-machine-learning
https://aiinarabic.com/applications-of-computer-vision/
https://aiinarabic.com/applications-of-computer-vision/
https://aiinarabic.com/tag/support-vector-machine/
https://www.ibm.com/topics/computer-vision
https://www.alrab7on.com/artificial-neural-networks/
https://www.syr-res.com/article/9385.html

