CONG NGHE

NGHIEN CU'U KV THUAT HOC MAY NG DUNG
VAO PHAT HIEN SAN PHAM LOI

RESEARCH MACHINE LEARNING TECHNICAL APPLICATION TO PRODUCTS DETECTION

TOM TAT

Nghién ciu nay dé xudt mot gidi phap hitu hiéu bang viéc dp dung tri tué
nhan tao (Al) vao trong day chuyén san xuat, phu hgp véi nhiing yéu cau clia cic
nganh san xudt theo ddy chuyén dé ra, goi la “Phan mém Uing dung gitip phat
hién san phdm 16i”, dugc xay dung va chon loc bang cac kién thiic thudc linh vuc
¢ong nghé thong tin, ddc biét 1a dp dung mét trong cac ki thuat hoc may phd
bién nhat hién nay nhu: Cay quyét dinh (Decision Trees), phan loai Bayes (Naive
Bayes Classification), hoi quy tuyén tinh (Ordinary Least Squares Regression), hoi
quy logistic (Logistic Regression), Support Vector Machines (SVM), két hgp céc
phuang phdp (Ensemble Methods), thuat toan gom cum (Clustering Algorithms),
Phan tich thanh phan chinh (Principal Component Analysis - PCA), Singular Value
Decomposition, phan tich thanh phan ddoc lap (Independent Component
Analysis)... Phdn mém ting dung gidp phét hién ra san pham 16i [a mét gidi phap
thich hgp nén duoc ap dung vao trong cac day chuyén san xudt dé gitip giam
thiéu chi phi va cac nguén nhan luc khdng déng phat sinh.

Tir khéa: Tiét kiém, ndng sudt, chdt lugng, phdn mém, san pham 16i, Al.

ABSTRACT

This study proposes an effective solution by applying artificial intelligence
(Al) to the production line, in accordance with the production line industries,
called “Software application to help detect defective products”, was built and
selected with knowledge in the field of information technology, especially
applying one of the most popular machine learning techniques today such as:
Decision Trees, Naive Bayes Classification, Ordinary Least Squares Regression,
Logistic Regression, SVM, Ensemble Methods, Clustering Algorithms, Principal
Component Analysis - PCA, Independent Component Analysis,... Application
software to help detect defective products is an appropriate solution that should
be applied in production lines to help reduce costs and unnecessary human
resources.
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1.GIGI THIEU

Trong su phat trién cla nganh san xut hang héa theo
day chuyén va yéu cau thuc tién hién nay, c6 thé noi viéc tu
doéng trong day chuyén san xudt khéng con qua xa la.
Nhiing nam gan day ngudgi ta dé cao su tu dong hda giip
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cho tiét kiém dugc nguén luc nhung van dat dugc nang
sudt cao. Xuat phat tir nhiing yéu cau va mong muén do,
nhom tac gia tap trung nghién ctu chi yéu vao giai phap
nhan dién hinh anh bang viéc st dung, ap dung cac kién
thiic tir thu vién OpenCV va cac kién thiic khac cé lién quan.
Viéc st dung thu vién OpenCV gilp nhan dang, phan
tich hinh anh tr cac dir liéu thu thap dugc. Dé dang chuyén
déi céac file hinh anh thanh cac file d liéu trainning.
OpenCV la thu vién gitp xt li dugc mét khéi I6n cac cong
viéc lién quan dén xu li video va hinh anh, hon nia né dugc
st dung rat phd bién trén toan thé gidi. B&i su thinh hanh
cla no va dudi su dap Ung cac yéu cau & thuc tién do vay
dé tai nay huéng téi sy 4p dung sdu va réng trong cudc
s6ng va c6 thé sé ngay cang phat trién manh hon trong
tuong lai.
2. PHUONG PHAP VA TU LIEU

2.1. Thu vién OpenCV (Open Source Computer Vision
Library)

nU OpenCV

Hinh 1. Gidi thiéu vé thu vién OpenVC

OpenCV la thu vién nguén ma hang dau cho Computer
Vision va Machine Learning, va hién c¢6 thém tinh ndng
tang toc GPU cho céc hoat dong theo real-time.

OpenCV mién phi cho ca hoc tap va st dung véi muc
dich thuong mai. N6 c6 trén cac giao dién C++, C, Python
va Java va hé trg Windows, Linux, Mac O, iOS va Android.
OpenCV dugc thiét k& dé& hé trg hiéu qud vé tinh toan va
chuyén dung cho cac ung dung real-time (thoi gian thuc).
Néu dugc viét trén C/C++ téi uu, thu vién nay cé thé tan
dung dugc bo xt ly da 16i (multi-cde processing).
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OpenCV dugc st dung rdng rai toan cau, véi nhiéu muc
dich va tinh nang khac nhau tU interactive art, dén khai
thac web map hodc qua robotic cao cdp. N6 c6 nhiéu ting
dung khac nhau nhu: hinh anh street view, kiém tra va
gidm sat hoat déng, Robot va xe hai ty 1ai, phan tich hinh
anh y hoc, tim kiém va phuc hoi hinh anh, phim - ciu triac
3D tir chuyén dong, nghé thuat s3p dat tuong tac....
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Ta c6 thé chia thu vién nay thanh cac nhém tinh nang
va module tuong Ung sau: x{ ly va hién thj hinh anh/ video/
I/ O (core, imgproc, highgui); phat hién céc vat thé
(objdetect, features2d, nonfree); Machine learning &
Clustering (ml, flann); CUDA acceleration (gpu);.... OpenCV
€6 cau tric module, nghia la go6i bao gém mot s6 thu vién
lién két tinh (static libraries) hodc thu vién lién két dong
(shared libraries).

OpenCV hién tai dugc hd trg nhiéu ngdn ngl nhu: C++,
Python, Android, Java, C#. Trong du 4n nay, ngén ngl dugc
st dung la Python- day la ngén ngl dugc dung nhiéu dé
demo/ test OpenCV do tinh ngan gon, it phai thiét lap va
dac biét c6 thé code dugc trén hiéu hé diéu hanh.

2.2, Thuat toan Neural Network

Bao gém hai loai: Mang perceptron don va mang
perceptron 1 I6p.
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Hinh 3. Bi€u dién cta Perceptron hai l6p dudi dang Neural Network

Bai toan nay hoat dong dugc dua trén sy dp dung thuat
todn Mang perceptron don. St dung Visual Studio Code dé
chay chuong trinh déng thagi 4p dung thu vién OpenCV
cung vai thuat toan nay giup hé trg dua ra dugc cac két
qua trong file d{ liéu trainning.

3. KET QUA THAO LUAN
3.1. Thu thap dit liéu

Thu thap hinh anh cadc mau banh gém: hinh anh banh
chdy, banh bj sut, banh bi méo va hinh anh banh dat tiéu
chuan.

Hinh 4. Hinh anh minh hoa vé di liéu

Tu cac dir liéu da thu thap dugc, dp dung cac kién thic
vé thu vién OpenCV dé chuyén déi thanh mét file chia céc
dir liéu trainning. File nay chiia cac thong s6 vé do chay, dé
stit va s6 pixel ctia banh.
3.2. Dua ra két luan tur cac dii liéu trainning

STT chay sut loai
1 0.002 0.991 0
2 0.059 0.955 0
3 0.002 0.926 0
4 0.047 0.946 0
5 0.001 0.626 0
6 0.002 1 1
7 0.13 0.831 0
8 0.002 1 1
9 0.108 0.922 0
10 0.002 0.998 1
Quy wé'c
012 banh 15i
1132 banh dat tiéu chuan
D06 chay <0.03
PO st <0.005

Hinh 5. Dit liéu train va quy udc

$6 12.2022 e Tap san SINH VIEN NGHIEN CUU KHOA HOC | 79



CONG NGHE

PS E:\Document\folder\Nghién Ciu Khoa Hoc\code>
banh loi

PS E:\Document\folder\Nghién Ciflu Khoa Hoc\code>

Hinh 6. Két qua chay chuong trinh

TU file d(r liéu trainning, ta dp dung thuat toan Neural
Network dé€ dua ra dugc két luan hinh dnh banh dugc dua
vao (hinh anh test) la 16i hay khong.

4, KET LUAN

Bai bao da trinh bay nghién ctu vé (ng dung cac bai
toan hoc may vao trong day chuyén san xuat Banh Cosy.
Nho vao cong nghé tu ddng thu thap hinh anh va dir liéu tu
cac san pham réi tu dong phan loai ra cac sdn pham 16i. Tu
dé, ta c6 thé gidm bét dugc nhan lug, tiét kiem dugc nhiéu
thdi gian nhung van cho ra dugc cac san phdm dat nang
suat, chat luong cao vdéi d6 sai léch dat muc t6i thiéu nhat.
Trong tuong lai cong nghé nay sé con phat trién manh mé,
tu dé tai nay c6 thé phat trién sang cac linh vuc khac nhu
phan tich hinh &nh y hoc, nhan dién khuén mat dé dé dang
gidm sat ngudi & trong mét khu vuc.
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