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NGHIEN CUU CAC KY THUAT HOC MAY VA UNG DUNG
XAY DUNG DAY CHUYEN PHAN LOAI HOA QUA TU DONG

RESEARCHING MACHINE LEARNING ALGORITHMS AND APPLICATIONS TO CONSTRUCTION

OF AUTOMATIC FRUIT CLASSIFICATION LINE

TOM TAT

Thuat todn hoc mdy dugc phan thanh 4 loai: hoc ¢6 gidm sat, hoc khdng
gidm sat, hoc ban giam sét, hoc cling ¢6. C6 nhiéu thudt todn khac nhau dugc st
dung bdi hoc méy: hoi quy tuyén tinh, hdi quy logistic, cdy quyét dinh, mang no-
ron, thuat toan SYM (Support Vector Machine), k-lang giéng gan nhat,... Phan
loai trdi cdy c6 vai trd quan trong trong nhiéu ting dung cong nghiép bao gém
cac nha may, siéu thi va cac linh vuc khac. Tam quan trong cda viéc phan loai trdi
cdy ciing ¢6 thé dugc nhin thdy & nhitng ngudi ¢6 nhu cau an kiéng dé gitip ho
chon diing loai trdi cdy. Phuang phap phan loai thi cong dé phan loai trdi cay da
dugc st dung trudc d6, ton nhiéu thi gian va ludn can dén nhan cong. Trudc day,
nhiéu phuong phap hoc méy dé phan loai tréi cdy da dugc dé xudt. Do d6, nhém
tac gid nghién ctu mé hinh hiéu qua dé phan loai trdi cdy bang cch skt dung
mang nd-ron.

Tir khoa: Hoc mdy, trdi cdy, phdn logi, mang na-ron.

ABSTRACT

Machine learning algorithms are classified into 4 types: supervised learning,
unsupervised learning, semi-supervised learning, and reinforcement learning.
There are many different algorithms used by machine learning: linear regression,
logistic regression, decision tree, neural network, SVM (Support Vector Machine)
algorithm, k-nearest neighbor, ... Classifier Fruit has an important role in many
industrial applications including factories, supermarkets and other fields. The
importance of fruit sorting can also be seen in people with dietary needs to help
them choose the right fruit. The manual method of sorting fruit has been used
before, which is time consuming and always requires labor. In the past, many
machine learning methods for fruit classification have been proposed. Therefore,
we study an efficient model for fruit classification using a neural network.

Keyword: Machine learning, fruits, classification, neural network .
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1. GIGI THIEU

Phan loai qua la mét qua trinh quan trong déi véi ngudi
san xuat, anh huéng dén viéc danh gia chat luong qua va
thi trudng xuat khdu. Mac du con ngudi ¢ thé phan loai
theo cach thu cong, nhung sé rat cham, ton nhiéu céng suc
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va té nhat. Do d6, can c6 mét hé théng phan loai tréi cay
thong minh. Nhirng nam gan day, cac nha nghién cdu da
phat trién nhiéu thuat toan dé phan loai trai cay bang
nhiéu phuong phap khac nhau. Nhom tac gia da nghién
cliu mét phuong phap st dung hoc méy dé phan loai hoa
qud. Cac dic diém vé mau sic, cau tric va hinh thai la
nhing dic diém phd bién nhat dugc st dung dé xac dinh
bénh tat, d6 chin va loai clia qua.

Nhém téc gid da tap trung nghién ctu thuat todn CNN
(perceptron) dé thuc hién viéc phan loai. Thuat toan ban
dau dugc Frank Rosenblatt dé xuat dua trén y tudng cla
Neural than kinh, nhanh chéng tao nén tiéng vang I6n
trong linh vuc Al. “Sai dau slta ddy, cudi cung sé thanh
céng” chinh la y tudng cla thuat toan nay. Vé co ban ta sé
cho tim th 1 nghiém, néu nhu khéng théa man, ta ti€p tuc
vong lap dé cap nhat nghiém dén 1 vi tri tét hon, c nhu
thé cho dén khi tim dugc nghiém that su (cach lam nay
hoan toan cé thé bai bai toan nay dugc chiing minh 13 c6
hitu han s6 lan thi, do d6 luén luén tim dugc nghiém that
su sau 1 khoang thai gian lap).

Dé ¢6 thé Idy dugc thédng s6 nhu dé I16n, d6 rong, do
chin cua trai cay, ta can mét cdng cu khac do la OpenCV.
OpenCV (OpenSource Computer Vision) la mét thu vién ma
ngudn md. OpenCV dugc thiét ké dé tinh toan hiéu qua va
vGi su tap trung nhiéu vao cac ting dung thai gian thuc.
OpenCV dugc sir dung cho da dang nhiéu muc dich va ung
dung khac nhau bao gém: Hinh anh street view, kiém tra va
gidam sat tu dong,... Dac biét, nd gitp ngudi lap trinh x{ ly
va hién thi hinh anh/ Video/ 1/0 (core, imgproc, highgui) tu
tép dir liéu c6 sén.

2. PHUONG PHAP VA TU LIEU
2.1. Thuat toan perceptron

M6t mang lugi than kinh xoan (CNN) la mét loai hinh cu
thé clia mang Iudi than kinh nhan tao st dung perceptron,
mét don vi thuadt todn may hoc, cho hoc c6 giam sat, phan
tich dir liéu. CNNs &p dung cho xt ly hinh anh, xt ly ngén
ng{ tu nhién va cac loai nhiém vu nhan thic.

Mang CNN la mét tap hgp cac I16p Convolution chéng
[én nhau va s dung cac ham nonlinear activation nhu
RelU va tanh dé kich hoat cac trong s6 trong cac node. Méi
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CONG NGHE

mét I6p sau khi thong qua cac ham kich hoat sé tao ra cac
thong tin triru tugng hon cho cac I6p tiép theo.

Mbi moét I16p sau khi théng qua cac ham kich hoat sé tao
ra cac thong tin triu tugng hon cho cac 16p tiép theo.
Trong m6 hinh mang truyén ngugc (feedforward neural
network) thi méi neural dau vao (input node) cho méi
neural dau ra trong cac I6p tiép theo.

M6 hinh nay goi la mang két néi day da (fully connected
layer) hay mang toan ven (affine layer). Con trong mé hinh
CNNs thi ngugc lai. Cac layer lién két dugc véi nhau théng
qua co ché convolution.

Layer tiép theo la két qua convolution ti layer trudc do,
nhd vdy ma ta cé dugc cac két ndi cuc bd. Nhu vay moi
neuron & I6p ké ti€p sinh ra tir két qua cua filter ap dat lén
mot vung anh cuc b clia neuron trudc dé.

Mbi mot I6p dugc st dung céc filter khac nhau théng
thudng c6 hang tram hang nghin filter nhu vay va két hop
két qua clia ching lai. Ngoai ra cé mét sé layer khac nhu
pooling/subsampling layer dung dé chét loc lai cac théng
tin htu ich han (loai bé cac thong tin nhiéu).

Trong qué trinh hudn luyén mang (traning) CNN tu
dong hoc cac gid tri qua cac I6p filter dua vao cach thic ma
ban thuc hién. Vi du trong tac vu phan I&p anh, CNNs sé c6
gang tim ra thong s6 t6i uu cho cac filter tuong tng theo
thd tu raw pixel > edges > shapes > facial > high-level
features. Layer cudi cung dugc dung dé phan 16p anh.

‘.
., Output
"

Convolutions C Fully

Hinh 1. Mang (NN

Trong mé hinh CNN ¢6 hai khia canh can quan tam la
tinh bat bién (Location Invariance) va tinh két hagp
(Compositionality). Vi cing mot déi tugng, néu doi tuong
nay dugc chiéu theo cac géc dd khac nhau (translation,
rotation, scaling) thi d6 chinh xac cta thuat toan sé bi anh
hudng dang ké.

Pooling layer sé cho ban tinh bat bién déi véi phép dich
chuyén (translation), phép quay (rotation) va phép co gian
(scaling). Tinh két hgp cuc bd cho ta cac cdp do6 biéu dién
thong tin tU muic d6 thap dén mdc d6 cao va triu tugng
hon thong qua convolution tu cac filter.

Feature maps

Do la ly do tai sao CNNs cho ra mo hinh véi d6 chinh xac
rat cao. Cling giéng nhu cach con ngusi nhan biét cac vat
thé trong tu nhién.
2.2.O0penCV

OpenCV (OpenSource Computer Vision) la mét thu vién
ma ngudén ma. OpenCV dugc phat hanh theo gidy phép
BSD, do d6 nd hoan toan mién phi cho ca hoc thuat va
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thuong mai. N6 ¢6 cac interface C++, C, Python, Java va hé
trg Windows, Linux, Mac OS, iOS va Android. OpenCV dugc
thiét ké dé tinh toan hiéu qua va vdi su tap trung nhiéu vao
cac ung dung thai gian thuc. Bugc viét bang t6i uu hda
C/C++, thu vién c6 thé tan dung Igi thé cta xu ly da 16i.
Pugc st dung trén khap thé gidi, OpenCV c6 cong déng
han 47 nghin ngudi dung va sé lugng download vuot qua 6
triéu l1an. Pham vi st dung tir nghé thuat tuong tac, cho dén
linh vuc khai thac mé, ban d6 trén web hodc cong nghé
robot.

Trang chu chinh thiic ctia OpenCV: http://opencv.org/

Trang download céc cla OpenCV:

http://opencv.org/downloads

phién ban

Cac module ctia OpenCV:

Folder modules chia tat cac modules cta thu vién
OpenCV va méi module nay sé dugc build duéi dang thu
vién lién két tinh va thu vién lién két dong ma ching ta sé
st dung trong project. M6i module sé ¢ moét chiic nang
riéng biét.

indroidcamera calib3d CMakelists.txt contrib core dynamicuda features2d flann oo highgui
imgproc java legacy ml nonfree objdetect ocl photo python refmanustin
stitching superres s video videostab viz world

Hinh 2. (& module cda OpenCV

Core

Day la module chia cac cdu tric, class cd ban ma
OpenCV sé st dung trong viéc luu trir va xt ly hinh dnh nhu
Mat, Scale, Point, Vec... va cac phuong thuc co ban st dung
cho cac module khac

Imgproc

Day la mét module xt ly hinh anh ctia OpenCV bao gém
cac bo loc (filter) linear va non-linear va cac phép bién déi
hinh hoc (tranformation) nhu resize hodc cac phép bién déi
affine, chuyén déi hé may va cac thuat toan lién quan dén
histogram (biéu d6) ctia hinh anh.

Highgui

Pay [a mot module cho phép tuong tac véi ngudi dung
trén Ul (User Interface) nhu hién thi hinh anh, video
capturing.

Features2d

Module tim cac dac trung (feature) ctia hinh dnh. Trong
module cé implement cac thuat toan rut trich dac trung
nhu PCA...

Calib3d

Hiéu chuan may anh va xay dung lai 3D.
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Objdetect

Module cho viéc phat hién cac d6i tugng nhu khudn
mat, déi mat, coc, ngudi, xe hai, vv trong hinh anh. Céac
thuat toan dugc st dung trong module nay la Haar-like
Features.

ML

Module nay chira céc thuat toan vé Machine Learning
phuc vu cho cac bai toan phan I6p (Classfitication) va bai
todn gom cum (Clustering). Vi du nhu thuat toan SVM
(Support Vector Machine), ANN...

Video

Module phan tich video gém udc lugng chuyén déng,
trr nén, va cac thuat toan theo doi déi tugng (object
tracking).
3. KET QUA THAO LUAN
3.1. Thu thap tép dit liéu

Cac loai mau hinh anh di liéu: qua nhé xanh, qua nho
chin, qua to xanh, qua to chin.

JO5P

Hinh 3. Hinh anh minh hoa vé di liéu

Sau khi da thu thap dugc bo di liéu, ta s dung opencv
dé x{ ly va trich xuat cac trudng théng tin ma ta can lay cla
tung hinh anh (d6 16n, d6 rong, do chin) dé tién hanh
training vao trong file .csv.

K&t qua sau khi training tép dataset:

-
2 285 147 4.6 1 1
291 159 4.7 1 1
281 125 3.4 1 1
295 166 4.9 1 1
298 166 5 1 1
7 304 166 4.9 1 1
E 305 162 4.9 1 1
311 160 4.9 1 1

% 307 158 4.9 1 1
305 157 4.8 1 1

301 158 4.8 1 1
295 157 4.8 1 1
289 152 4.8 1 1
15 283 126 3.4 1 1
16 284 154 4.7 1 1
277 154 4.6 1 1
18 | 274 153 45 1 1
19 | 269 152 4.4 1 1
Do | 266 153 4.3 1 1
D1 | 263 156 4.3 1 1
264 157 4.2 1 1
3 268 158 4.3 1 1
271 153 4.4 1 1
bs | 271 152 4.4 1 1

Hinh 4. Dt liéu cac thong so sau khi doc toan bo tép data training

3.2. Két qua sau khi cho input

Hinh 5. Dif liéu sau khi tién xd ly

Két qua phan loai theo anh dau vao:
Gia tri dau vao: [[233. 232.
Ket qua: [[1 2]]
Qua tao thuoc loai nho chin

9.6]]

Hinh 6. Hinh anh két qua sau khi dua input vao
4, KET LUAN

Bai bdo da trinh bay nghién ctiu cac ky thuat hoc may va
tng dung xay dung day chuyén phan loai hoa qua tu dong
dé c6 thé tu ddng héa trong ché bién thuc phdm phat huy
tdc dung nang cao nang suat. Khong con phai phu thudc
vao nhan céng nhung van c6 thé thuc hién ndng suat va
dat k&t qua mong mudn va nhanh chong. Bay sé la cong
nghé cda tuong lai, khi ma né cé thé gitp may tinh thuc thi
nhiing viéc tudng chiing nhu khéng thé vao 10 nam trudc:
phan loai c& ngan vat thé khac nhau trong cac buic anh, tu
tao chu thich cho anh, bat chudc giong noi va chir viét cta
con ngudi, giao ti€p v&i con ngudi, hay tham chi ca sang
tac van hay am nhac.
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