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THEO MAU SAC: UNG DUNG VAO NGANH CONG KY THUAT DPIEU KHIEN
VA TU PONG HOA TAI TRUONG PAI HOC TIEN GIANG
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Nguyén Thanh Duy, Nganh K§ thuit diéu khién va tu dong hoa Trudng Pai hoc giao thong van tai TP. Ho Chi Minh

Tom tit: Xudt phat tir nhu cdu thuec tién trong nong nghiép, khi san lwong néng san tang cao nhung nguon nhdn cong
cho céng viéc phan logi con han ché, bai bdo ndy sir dung mang neuron tich chdp vao hé thong phan loai &t chuéng theo
mau sdc ra doi nham t dong héa qud trinh phan loai, gitip giam chi phi, thoi gian lao ddng va iing dung vao giang day
nganh cong ky thudt diéu khién va tw dong hod tai Truong Pai Hoc Tién Giang. Hé thong sir dung camera dé thu thdp hinh
anh 6t chudng, sau do ap dung cong nghé hoc sau voi mang neuron tich chdp (CNN) dé phan tich va nhdn dién mau sdc ciia
qud. M6 hinh CNN dwoc hudn luyén trén tap dir liéu I6n, gitip hé thong c6 khd nang phén logi chinh xdc ot chuéng thanh
ba nhém mau chinh: do, vang va xanh. Sau khi dwoc hudn luyén, hé thong cé thé hoat dong trong thoi gian thuc, gop phan
ndng cao hiéu qua san xudt va iing dung céng nghé hién dai vao néng nghiép.

Tir khoa: Mang neuron tich chdp, phan logi ot chuéng, mang neuron, mo hinh CNN.

APPLYING CONVOLUTIONAL NEURAL NETWORKS TO THE BELL
PEPPER COLOR CLASSIFICATION SYSTEM: AN APPLICATION IN CONTROL
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Abstract: Stemming from the practical needs of agriculture, where agricultural output is rising while the labor force
for sorting remains limited, this paper introduces the application of convolutional neural networks (CNNs) in a bell pepper
color classification system. The goal is to automate the sorting process, reduce costs and labor time, and integrate this
technology into teaching in the field of control engineering and automation at Tien Giang University. The system utilizes
a camera to capture images of bell peppers and applies deep learning with CNNs to analyze and recognize their colors.
The CNN model is trained on a large dataset, enabling the system to accurately classify bell peppers into three main color
categories: red, yellow, and green. Once trained, the system can operate in real-time, enhancing production efficiency and
promoting the adoption of modern technology in agriculture.
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I. PAT VAN DE

Phan bi¢n: 10/03/2025 Duyét dang: 15/03/2025

Trong nganh san xuét ndng san, viéc phan loai
san pham, dic biét 1a rau cti qua dong vai trd vo
cung quan trong. Tuy nhién, hi¢n nay cong tac
phan loai chu yéu van duoc thuc hién thu cong,
dan dén nhiéu han ché vé thoi gian va hiéu qua
cong viéc. Viéc phan loai thu cong khong chi [am
giam ning suét lao dong ma con khién qua trinh
san xudt tr& nén cham chap va dé Xéy ra sai sot.
Diéu nay khong chi anh huéng dén chat luong
san pham ma con khién cac nha san xuét kho co
thé dap tmg duoc nhu cau ngay cang 16n cua thi
tru:ong Trong bdi canh d6, viée cai tién quy trinh
san xudt bang viéc ung dung cong ngh¢ hién dai
tré thanh mét yéu cau cap thiét.

Viéc phan loai san pham, dac bi¢t la rau cu qua
nhu 6t chudng, gip nhiéu thach thirc nhung c6 thé
dugc cai thi¢n nho tng dung cong ngh¢ tu dong
hoa. Su phat trién ctia khoa hoc k¥ thuét gitp
nang cao ning sudt, cai thién chat luong san phdm
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va giam chi phi san xuét. Xuét phét tir nhu cau
nay, viéc ung dung mang neuron tich chdp vao
hé thdng phan loai 6t chudng theo mau sic duoc
nghién ctiru nham tao ra hé théng tu dong hoa hic¢u
qua, hd tro ngudi nong dan va doanh nghiép giam
chi phi trung gian, ddng thoi thuc day sy phat trién
bén vitng trong san xuit nong nghiép.

II. NOI DUNG NGHIEN CUU

2.1. So' dd mé hinh hé théng

PHANLONI

Hinh 1: So do khoi hé thong 2.2. Luu do gidi thudt
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2.2. Lwu d6 giai thuit h¢ thong

Khi hé théng duoc cép dién, dong co bang
tai s& bat diu hoat dong, 6t chuong dugc dua
1én bang tai dau tién. Khi bang tai van chuyén ot
chudng vao khoang cach ma cam bién thir nhat c6
thé nhan dugc vat can, cam bién sé& gui tin hiéu lén
PLC, ngay lap tirc dong co bang tai s€ dung hoat
dong, cung lac d6 xy lanh dau tién sé kich hoat
day 6t chudng qua bang tai thir hai.

Bing tai thir hai tiép tuc van chuyén 6t chudng
vao budng xtr 1y anh. Khi 6t chudng di qua cam
bién thu hai, cam bién nay s€ nhan tin hi¢u va
giri thong tin ¢én PLC, ngay 1ap tirc camera trong
budng xir Iy anh s& chup anh va gui dit liéu dén
b6 phan xtr Iy anh dé phan tich dé dua ra két qua

phan loai. Tiép dén, két qua phan loai tir b phan
xtr Iy anh dwa ra s& dugc giri 1én PLC dé thyc hién
qua trinh phan loai.

Néu két qua phan loai tir xir Iy anh xac dinh
6t chudng c6 mau xanh, cam bién thir ba s& duge
PLC truyén tin hi¢u kich hoat va khi 6t chuong di
qua cam bién nay 0,5 gidy sau xy lanh thi hai s&
kich hoat dé day 6t chudng vao khu vyc phan loai.

Cudi cung, néu két qua phan loai tir xir 1y anh
xac dinh 6t chudng c6 mau vang, cam bién thir
nam s€ duoc PLC truyén tin hiéu kich hoat va khi
6t chudng di qua cam bién nay nd s& dugc van
chuyén hét chiéu dai cua bang tai va dwa vao khu
vuc phan loai trong ung.

Hinh 2: Liueu do gidi thudt ciia toan bd hé thong

2.3. Thiét ké mé hinh mang neuron tich chip

s danh sach dir
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Hinh 3: M6 hinh hudn luyén mang neuron tich chdp
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2.5. Thue nghiém va két qua

Giao dién nay gém c6 nhitng phan nhu sau:

Nut tré lai: Dung dé quay lai trang trude do.

Béang lya chon ché do: Dung dé lya chon téc do
phu hop cho quy trinh lam viéc.

Cot thoi gian HMI: Dung dé hién thi thoi gian
lam viéc tuong Ung véi cac thiét bi trén hé thong
duoc hién thi trén man hinh HML.

Cot thoi gian PLC: Dung dé hién thi thoi gian
lam viéc tuong Ung véi cac thiét bi trén hé thong
duoc hién thi trén man hinh HML.

Nut nhan Viét vao PLC: Dung dé nap thoi gian
tur cot thoi gian HMI vao PLC.

Két qua thir nghiém hé thong véi cac mau sic
6t chudng: Tir bang s6 lidu 40 1an thir nghiém phéan
loai 6t chudng ta thdy dbi v6i 6t chuéng mau xanh
chinh xac 92,5%, 6t chuéng mau do chinh xéc
97.5%, 6t chudong mau vang chinh xac 95%. Chung
t6 cac mau sic khac nhau dan t¢i do chinh xac khac
nhau trong qua trinh xtr Iy anh va phan loai.

Trong qué trinh thyc nghiém dya vao bang sb
ligu, thoi gian phan loai dugc do dat véi 40 trai voi
mau sic khac nhau duoc phéan loai trong khoang

4 phit, tir 6 suy ra trong 1 gio 1am viéc hé thong
c6 thé phan loai dugc 600 trai.

1. KET LUAN

Hé théng c6 thé nhan dién dugc nhiéu mau
sic khac nhau véi nhidu vu diém hon so véi cac
hé théng phan loai sir dung cam bién s6 lugng
mau séc con nhiéu han ché. Hé théng phan loai 6t
chudng sir dung cong cu xir 1y anh trén phin mém
pycharm dé phan loai 6t chudng ra timg loai mau
sic khac nhau va tich hop thém chirc ning giam
sat va diéu khién mang lai hiéu qua kinh té cao
cho hé thong. Tur viéc nghién clru va trién khai
thuc nghiém, két qua cho théy céc budc trién khai
va thi cong thiét ké, sau do thuc nghiém phan loai
san phém cho théy hé théng hoat dong on dinh véi
d6 chinh xé4c cao. Két qua nghién ctru ciing chi ra
rang hé thong co thé ap dung rong rii trong cac
day chuyén san xudt va ché bién thyc pham, noi
can phén loai san pham mot cach nhanh chong va
chinh xé4c. Vi sy cai tién lién tuc trong cong nghé
xir 1y anh va mang neuron, h¢ thong c6 thé dap
g yéu cAu ngay cang cao trong viéc ty dong hoa
va nang cao chét lugng san pham nong san.
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