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TOMTAT

Bai bao nghién ctu nay mang tinh dot pha khi tiép cn van dé thiét ké, xay dung mé hinh thuc hanh cho nha may théng minh khdng chi tir goc do nghién
c(fu ma con tir géc do (ng dung thuc tién trong dao tao va phat trién cong nghiép. Su két hop gitia Modular Production System (MPS) va céc cong nghé méi nhu
X Iy anh, loT va dién toan dam may ma ra nhiéu tiém nang va co hdi cho viéc t6i uu héa quy trinh san xudt. Hé thong nay ¢d kha nang thu thap di liéu tir céc
nguon nhu PLC, cdm bién va camera véi dd phan gidi cao @€ phat hién, phan tich va theo ddi quy trinh sn xuat san pham. Béng céch két hop céc co céu chdp
hanh va thiét bi thong minh thdng qua loT, dit liéu dugc chuyén gi Ién nén tang dién toan ddm may dé quan ly. Gitip ta luu trit va xt Iy dit liéu mot cach linh
hoat, tdng cuong kha nang mé rong ¢o s& ha tang cdng nghé thdng tin, ho trg cdi thién hiéu suat cla nha may. Qua trinh thiét ké, ché tao, Iap rap va thl nghiém
da dugc hoan thanh mot céch thanh cng, mang lai két qua tich cuc va hiéu qué cho viéc nghién ctiu va phét trién mo hinh nha may théng minh, tiép can cong
nghiép 4.0. Hé thong nay tich hop tri tué nhén tao, Deep Learning, x Iy anh, loT va da dugc xdy dung thanh cac bai gidng nham phuc vu viéc dao tao trong cac
trudng dai hoc va cao dang mt cach toan dién va hiéu qua.

Tirkhoa: MPS, ddm mdy, loT, nha mdy thong minh, xirly hinh dnh, YOLOVS.

ABSTRACT

This research paper is groundbreaking in its approach to the design and construction of a practical model for a smart factory, not only from a research
perspective but also in terms of practical applications in education and industrial development. The combination of the Modular Production System (MPS) and
new technologies such as image processing, loT, and cloud computing opens up numerous potentials and opportunities for optimizing production processes.
This system is capable of collecting data from sources like PLCs, sensors, and high-resolution cameras to detect, analyze, and monitor the product manufacturing
process. By combining actuators and smart devices through loT, the data is transmitted to a cloud computing platform for management. This enables flexible
data storage and processing, enhances the scalability of the IT infrastructure, and supports improvements in factory performance. The design, manufacturing,
assembly, and testing processes have been successfully completed, yielding positive and effective results for research and development of the smart factory
model, in alignment with Industry 4.0. This system integrates artificial intelligence, deep learning, image processing, and loT and has been developed into
comprehensive and effective teaching modules for use in universities and colleges.

Keywords: MPS, cloud, loT, smart factory, image processing, YOLOVS.
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CHU VIET TAT
TCP/IP Transmission Control Protocol/

Internet Protocol

MPS Modular Production System
SQL Structured Query Language
YOLO You Only Look Once

1. GIGI THIEU CHUNG

Trong thai dai 4.0 [7, 8, 11], viéc &p dung cac y tudng
s6 hoa vao hoat dong san xuat dang dugc ép dung phé
bién trong cac doanh nghiép. Xu huéng hudng téi viéc
trién khai cac nha may théng minh (Smart Factory) [4, 10]
cting dugc chu trong. & nudc ta, cac doanh nghiép 16n
nhu Samsung, Foxconn, VinFast va nhiéu hon nita da bat
dau ap dung cac hé théng quan ly nha may thong minh
theo m6 hinh cong nghiép 4.0. Bén canh d6, cac doanh
nghiép san xuat cong nghiép vlra va nhé ciing tang
cudng viéc ap dung ty dong hoéa ca ban. Tuy nhién, viéc
s dung cac cong nghé mdi nhu xt ly danh qua camera,
cac cdm bién thong minh, quan ly san xuat trén nén tang
Internet of Things (IoT), Cloud,... van chua dugc phé bién.
Cang nhu tai cac trudng dai hoc va cao déng, viéc dao tao
ngudn nhan lyc cho hé théng nha mdy théng minh van
dang gap phai nhiéu thach thic. Trang thiét bi giang day
thudng chua dd hodc khong dap qua trinh hoc tap va
nghién ctru. Néi dung dao tao ciing thudng chua day da
hoac khong sat véi thuc té ciia moi trudng cong nghiép
hién dai, gay ra su khé khan cho sinh vién va trong viéc
tiép can va van dung kién thic vao thuc té [1-3].

Véi y tudng xdy dung moé hinh nha mdy thong minh
gan gai véi thuc té€ san xuat, bai bao tap trung phat trién
cac tram san xuat linh hoat MPS. Hé théng dugc két noi
téng quat qua giao thic TCP/IP, mé hinh bao gém cac thiét
bi va linh kién hién dai nhu co cau co khi, cac quy trinh hoat
dong san xudt phé bién nhu dién-khi nén, dién ti-may
tinh, PLC-HMI-SCADA-PLM-MES-ERP, viéc két hop cac cong
nghé mdai nhu camera xt ly hinh anh va Cloud quan ly di
liéu.Trong bai bao, trong tdm nghién ctiu chd yéu la vé viéc
xU ly hinh anh, hoc sdu vao cac quy trinh phat hién, phan
tich va theo déi san phdm théng qua camera c6 dé phan
gidi cao. Cling Vi viéc xay dung hé théng quan ly san xuat
(MES) trén nén tang Internet of Things (loT) va dién toan
dam may (Cloud) la mét giai phap tién tién cho cac doanh
nghiép, cling nhu céc t6 chiic gido duc nhu trudng cao
dang, dai hoc va vién nghién cuu.

Viéc st dung cdm bién truyén théng dé phan loai san
pham c6 thé bi gidi han bai kha ndng phat hién cua tiing
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loai cdm bién, khong thé nhan dién dugc cac dac tinh
phuc tap cla san phdm nhu chat liéu, bé mat, hoa van va
yéu té bén ngoai: anh sang, nhiéu dién tl, dao déng co
hoc. Trong hé théng MPS ching téi xdy dung, module
phan loai san phdm s dung camera dé thuc hién viéc
chup anh san pham trong thai gian thuc va thuat toan moé
hinh YOLO dé phéan loai. YOLO la mét mé hinh
Convolutional Neural Network (CNN) dugc thiét ké dé
phat hién va phan loai vat thé trong anh mot cach nhanh
choéng va chinh xac. Su linh hoat cia YOLO cho phép né
thich Ung véi dac diém va yéu cau cu thé cda ting san
pham, ti d6 c6 thé khic phuc cac nhugc diém cla viéc su
dung cdm bién trong qua trinh phan loai san phdm. Hé
théng giam sat tirxa co thé theo déi va phat hién cac van
dé hoac 16i xay ra trong qua trinh san xuat, hiéu qua trong
cac quy trinh san xuat téc dd cao, nai khéng thé kiém tra
thd céng va cé thé chay t6t trén nhiing vi x& ly nhing
chuyén dung nhu Raspberry Pl. Bang cach tu dong hoa
quy trinh kiém tra, cdc nha may cé thé t6i uu hoa dé chinh
Xac va giam su xudt hién ctia cac san pham 16i. Song song
vGi d6, hé théng dugc quan ly trén 1oT va dién toan dam
may (Cloud) déng vai trd quan trong. loT cho phép céc
thiét bi va cdm bién trong nha may théng minh giao tiép
va truyén thong dit liéu véi nhau, tao ra su két néi va ty
dong héa trong san xuat. Péng thai, dién toan dam may
cung cap moét cd s manh mé dé luu trir va x{ ly d liéu,
cho phép truy cap ti xa va quan ly san xuat moét cach an
toan va tién lgi.

2. CAU TRUC TONG QUAN HE THONG

2.1. Phan ciing hé théng

Phan ciing hé théng gém ba PLC chinh, bao gém PLC
Slave 1, PLC Slave 2 va mét PLC Master dé diéu khién 6
tram san xuat. PLC Slave 1 cé chiic nang diéu khién bén
tram dau cla hé théng PLC Slave 2 cé chic nang diéu
khién hai tram con lai. M6i PLC dugc két ndi véi mot man
hinh gidam sat HMI, gitip diéu khién va giam sat hé théng.
PLC Master c6 nhiém vu ldy dit liéu tir hai PLC Slave va gui
lén Cloud, Webserver sit dung API dé truy xuat dir liéu .
Tat ca cac PLC va man hinh giam sat dugc truyén thong
qua giao thuc TCP/IP.

Cau truc hé thong phan ciing clia cia Module phan
loai sdn pham st dung camera dugc tao ra béi ba phan
chinh bao gém camera lam nhiém vu thu thap di liéu
hinh anh tU moéi trudng, may tinh nhing Raspberry Pi 4B
¢6 chiic nang nhu mét bo xt ly trung tam thuc hién thuat
toan xu ly anh va PLC S7 1214C dé thuc thi cac dit liéu ma
Raspberry tra vé sau xt ly anh.
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Trong hé théng nay, c6 téng cong 6 tram, méi tram
ddm nhan mét vai tro cu thé:

v Tram dau vao: San pham dugc sép x€ép tai tram cap
san pham. Mot bo pit tong khi nén day san pham dua vao
coéng tac dinh vi. Khi sdn pham dugc van chuyén, cdm
bién quang sé& nhan biét va diéu khién san pham tiép theo
vao vi tri chuan bi.

WEB SERVER

SQL l
sl e
.=y

CLOUD Database

HMI

[m-,u[kc.-&y] [r&-_n[ VAN J [ TRAM GIA ] [m-_u[ \}._&\'}

TRAM PHAN TRAMLUU
PHOIL CHUYEN CONG CHUYEN

LOAI TRU

Hinh 1. Cau triic hé thdng phan ciing

v’ Tram khép quay: Trung chuyén san pham gilta 2
tram thong qua co cau khép quay clng véi cdm bién vi
tri. N6 hat va tha san pham dé bat dau qua trinh gia céng.

v Tram gia cong: Thuc hién qua trinh gia cong san
pham bang may khoan, van chuyén bang co - khi nén.

v’ Tram dia quay: Hut sdn pham da dugc gia céng qua
tram phan loai thong qua co cau khdp quay hut va nha
diéu khién bang khi nén.

v Tram phan loai: San pham dugc dat vao dia quay
théng qua Module phan loai san pham si dung camera
dé nhan biét chinh xac dac diém cla san pham.

v Tram luu tr: HGt va gilt san pham nha hé diéu
khién dién. Cam bién vi tri gitp qua trinh lam viéc cda tay
gap dua san pham vao cac vi tri luu trd.

2.2. Cau tric phan mém

TCPIP

L4 L3

PCSlavel || pCSlave2 . :
PLC PLC PC MASTER
$7-1500 $7-1200 » :

wm RASPBER
& uitraiyt les| C
| CAMERA

Hinh 2. Phan mém ctia hé thong
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2.3. Module phan loai san pham st dung camera

YOLOVS (You Only Look Once) [12-14] la mot trong
nhling cai tién tié€n cda kién trdc mang na-ron tich chap
(CNN), xtt ly cdc nhiém vu object detection (phat hién vat
thé) va segmentation (phan doan vat thé) trén hinh anh.
Kién tric mo6 hinh YOLOv8 bao gom hai phan chinh: phan
g6c (backbone) va phan dau (head). Phan géc dugc phat
trién trén phién ban stia déi ctia kién tric CSPDarknet53.
Phan dau thuc hién cac du doan va két hop dac trung da
quy mé (multi-scale feature fusion) [13]. Diém manh cda
YOLO so vai cac phuong phap xtr ly anh truyén théng
trudc do la xt ly nhanh va chinh xac.

aise

Hinh 3. Hinh dnh minh hoa 3 loai hinh dang trong tap di liéu
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Hinh 4. Workflow ctia hé thong

Trong cau tric hé théng, ching téi dé xuat phuong én
trién khai mo hinh YOLOVS truc tiép trén thiét bi Raspbery
Pi. Muc tiéu la thuc hién qua trinh phan doan, cu thé la
xac dinh tinh chat chinh xac cGia sdn phdm, bang viéc s
dung camera két néi vai thiét bi. Quy trinh lam viéc clia
hé thong sé dugc chia lam hai phan: qua trinh trainning
va qua trinh nhan dang. Trong qua trinh trainning moé
hinh YOLOv8 da dugc dao tao trén maoi trudng Google
Colab véi téng cong 50 epochs. B6 di liéu hinh anh cda
san pham sé dugc thu thap, ldy mau, bé dt liéu nay bao
gém 1500 hinh anh, trong dé chia anh cla cac loai vat
thé véi cac hinh dang khac nhau cu thé la: luc giac
(hexagon), tron (circle) va vudng (square). D(r liéu sé chia
lam 2 phan, trong d6é 80% dugc sir dung cho qua trinh
huédn luyén dé t6i uu hda cac tham sé cia mé hinh, va
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20% dugc danh cho viéc kiém dinh (validation). Sau do,
tap di liéu YOLOV8 sé dugc luu vao 2 thu muc: Mét thu
muc images chtia anh: trong dé c¢6 2 thu muc train va val
dé chua anh train va anh dé kiém thi va thu muc labels
chtia nhan la cac file “txt”. Trong qua trinh huan luyén
mang nd ron sé tinh toan lan luot tat ca cac anh cla tép
di liéu dau vao va st dung lap lai cac anh nay nhiéu lan
dé phan tich cac diém anh ti trén xuéng dudi xem ving
nao dugc gan nhan, muc dich dé t6i uu ham mat mat va
tang trong s6 dé chinh xac tGi mot gia tri bao hoa. M6
hinh sau khi huan luyén thanh cong b trong sé sé dugc
luu trir trong file két qua cé dinh dang “.pt” duara 1 mé
hinh nhan dang hinh hoc.

Trong qua trinh nhan dang camera lam nhiém vu thu
thap di liéu hinh anh tir méi truong, may tinh nhing
Raspberry Pi 4B dong vai tro nhu mot bo xu ly trung tam
théng qua mo hinh nhan déng hoc thuc hién cac thuat
toan xur ly anh. Sau qua trinh x( ly, két qua dugc tra vé va
chuyén giao cho PLC théng qua giao thuic truyén théng
S7communication, mgt giao thuic st dung trong thu vién
Snap7 dugc phat trién bai Siemens. Khi thdng tin da dugc
truyén tai PLC sé thuc hién qua trinh diéu khién co cau
thuc hién phan loai san pham va dat chidng vao cac kho
luu trir tuong Ung.

M6 hinh da chay cho thay két qua tét, cé thé thay gia
tri 16i (loss) cia mo hinh, gidm dang ké trén ca tap huan
luyén va tap kiém dinh qua méi epoch va gan nhu dat dén
su bado hoa.
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Hinh 5. Két qua hudn luyén mé hinh

Marrix Normalized

nexagon artie

Hinh 6. Ma tran nham lan (Confusion Matrix)
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Hinh 7. Két qué chay hé thdng

Ma tran nham lan ctia mé hinh la v6 cling t6t. M6 hinh
khoéng chi manh mé trong viéc phat hién ma con chinh xac
trong viéc phan loai 3 loai san pham. Xac suat chinh xac ctia
moi loai phoi déu dat 100%, cho thay kha nang hiéu suat
cao va do chudn xac trong qua trinh thi nghiém.

Vi két qua dat dugc nhu hinh 7 trén c6 thé thay théng
tin chinh sé dugc xuat 1a hinh dang va bién gigi canh cla
hinh. TU d6 c6 thé phan biét dugc phéi trong anh thuéc
loai hinh dang nao. tin hiéu sé dugc truyén xudng PLC dé
phan loai san pham vao dung kho luu trir

Chay thir nghiém toan b6 hé théng lan lugt theo chu
ki nhan dugc két qua nhu bang 1.

Bang 1. Két qua sau khi chay th{ nghiém phan loai toan hé thdng

Lan chay thi 1 2 3 4 5

Két qud Ping | Ding | Bdng | Ding
52,3s | 54,25 | 53,85 52,75 53s

Chay thr nghiém véi ca ba loai phoi cho két qua nhu
trong bang 2

Bing

Thai gian thuc hién

Bang 2. Két qua sau khi chay thir nghiém ba loai phdi trong 6 phut

Lan chay thi 1 2 3 4 5
Téng 56 phdi dau vao 6 6 6 6 6
S6 san pham phan loai [6i 0 0 0 0 0

3.HE THONG PHAN MEM SAN XUAT

Hé thong nay st dung hai phan mém chinh la TIA
Portal d€ 1ap trinh di€u khién cho nhiéu PLC va SQL Server
dé truyén théng dit liéu gitta PLC va Cloud. SQL Server clia
Microsoft la hé quan tri co s& dir liéu quan hé (RDBMS)
dugc sir dung trong cac iing dung va hé théng thong tin
kinh doanh. N6 s dung ngén ngir truy van SQL
(Structured Query Language) dé thuc hién cac thao téc
truy van va quan ly dir liéu. SQL Server dugc thiét ké dé
tao, duy tri, quan ly va trién khai hé théng RDBMS, hé trg
nha phat trién lam viéc véi dir liéu dé cung clp tréi
nghiém ngudi dung tét. SQL Server dugc ua chudng
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trong cac t6 chiic nhd kha nang xt ly luong I16n dit liéu va
cung cap cac tinh nang nang cao nhu phan tich di liéu,
tao bao cao, thuc hién qua trinh ETL, bdo mat cao va ho
trg nhiéu phién ban va nén tang.

PLC Master nhan d( liéu ti hai PLC Slave r6i gui 1én
SQL Server qua giao thuic Tabular Data Stream (TDS). Giao
thac TDS thiét 1ap két ndi truc tiép vaéi SQL Server va
truyén cac lénh SQL. Bang cach s dung cac khéi Open
User Communication nhu TCON, TSEND, TRCV va
TDISCON, ching ta c6 thé mé phéng giao thiic TDS va
thiét 1ap két ndi vai SQL Server. Cac lénh SQL nhu "insert
into", "update" va "select" dugc st dung dé luu trii, cap
nhat va truy xuat di liéu tir co s& dir liéu.

Trang web nay dugc xay dung theo mé hinh client-
server, trong doé client va server giao ti€p qua giao thuic
API. Phan giao dién ngudi dung dugc phat trién bang
ReactJS dé tao ra ung dung web don trang. Server su
dung Node.js dé x(t ly cac yéu cau tu client va truy xuat dir
liéu tu cosé diliéu.

SIMATIC 87-1500 SQL server database
T Tabular Data Stream
SQL batch
i TDS response telegram -
=
e
W PROFINET/IE
SCHEMAS * mBIFZFA & Lmtto 1000rows  ~ | ¥ | &
Q |Fiter objects SELECT * FROM plc.plc_data;
v i pk ~
v B Tables
» [ alarm
» B notification
» [ plc_data
» [ tbl_plan
» B tbl_user
B Views

B9 Stored Procedures v
= <
Administration Schemas

et gl B> 5 | eort/import:

sanphaml sanpham2 sanpham3 tongphoidauvao

e Result Grid | 1 4% Fiter Roves:

id  date_tme

Table: pic_data » 1 20240429 18:00:00 10 15 2 47
2 2024-04-30 18:00:00 10 15 25 S0

Columns: 3 2024-05-02 18:00:00 10 15 25 s5
id 4 2024-05-01 18:00:00 15 10 25 s5
g:r::ﬁ;’r:le 5 2024-05-03 18:00:00 10 10 30 s5
sanpham2 6 20240504 18:00:00 15 5 33 s3
sanpham3 7 20240505 18:00:00 20 10 23 57
tongphoidauvao 8 20240506 18:00:00 20 15 25 60

9 20240507 18:00:00 19 15 2 59

10 20240508 18:00:00 13 17 2 6

11 20240509 18:00:00 15 25 2 60

12 202405-10 18:00:00 11 2 2 62

Hinh 8. Cau hinh nhan dit liéu tir TIA Portal cda SQL server

Cac budc két n6i dit liéu tir web server téi co s& ditliéu
nhu sau:

v’ Client gui yéu cau lay di liéu lén server bang
phuong thic GET théng qua mot dudng dan API.

v' Server nhan yéu cau tu client va thao tac véi co s&
dir liéu dé truy xuat dt liéu tuang Uing, st dung Node.js
dé xt ly yéu cau nay.
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v’ Server tra vé dir liéu da lay ti co s& dir liéu cho
client dudi dang JSON dé dé dang x ly trén client.

v' Client nhan di liéu tu server va hién thi no trén
giao dién trang web, d(t liéu dugc render bang ReactJS dé
dam bao kha nang giao ti€p va hiéu suat cao.

M6 hinh nay cho phép client va server hoat déng doc
lap nhung van c6 thé lién lac va trao déi dir liéu qua giao
thiic API. Client gUi yéu cau, server xt ly va tra vé két qua.
S dung React)S cho phan client va Node.js cho phan
server giup tan dung cac uu diém cua ca hai cong nghé,
déng thai cung cap kha nang xu ly dit liéu thoi gian thuc
va cdi thién trai nghiém nguai dung.

4, KET QUA CHAY MO HiNH

Két qua chay hé théng thuc té cho két qua tét. San
phdm dugc van chuyén 6n dinh qua cac tram san xuat
qua cd cau ca-khi nén (hinh 9).

Hinh 9. M6 hinh hé thdng hoan thién

id date_time sanphaml sanpham2 sanpham3 tongphoidauvao
P 1 2024-04-29 18:00:00 10 15 20 47
2 2024-04-30 18:00:00 10 15 25 50
3 2024-05-02 18:00:00 10 15 25 55
4 2024-05-01 18:00:00 15 10 25 55
5 2024-05-03 18:00:00 10 10 30 55
6 2024-05-04 18:00:00 15 5 33 53
7 2024-05-05 18:00:00 20 10 23 57
8 2024-05-06 18:00:00 20 15 25 60
9 2024-05-07 18:00:00 19 15 25 59
10 2024-05-08 18:00:00 13 17 25 56
1 2024-05-09 18:00:00 15 25 20 60
12 2024-05-10 18:00:00 11 28 20 62

Hinh 10. Dt liéu dugic ddy |én Database

Hinh 10 thé hién san phdm sau khi dugc dugc hoan
thanh thi PLC master sé gi d{t liéu clia san pham [én trén
Database.

Giao dién man hinh chinh ctia trang web quan ly san
xuat, bao gébm cac chic nang nhu quan ly nhan vién,
quan ly san pham, k& hoach san xuat (hinh 11).
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QUANLY SAN XUATMO HINHNHA

MAY THONG MINH IOP
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Hinh 11. Giao dién chinh hé thdng

SO LUGNG SAN PHAM SAN XUAT HOM NAY

Sinpném1 Sanphéms
5 5

DANH SACH SO LUGNG SAN PHAM SAN XUAT

Hinh 12. Lich st san xuat

Méi lan dit liéu & trang chl ctia Web server thay ddi, sé
tu dong cap nhat di liéu, s6 lugng san pham sé dugc
cong doén theo tiing ngay. G méi ngay sé c6 téng s6 lugng
san phdm san xuat trong ngay hém dé, va thaoi gian san
xudat san pham cudi cling clia ngay dé. Khi sang ngay méi
s6 lugng san pham khi d6 sé 1a 0, doi hé théng bat dau
san xuat thi sé dém tang dan.

W' Modernize ¢

i

Quanly k& hoach sanxust

+ QY 9B

K& hoach - Excel

A B © D 3 F G

1 [T INgdyteo Tong s lugng 56 lrong SP1 S6 lwong SP2 56 lugng SP3 Trang thai

2 1'2024-05-17717:00:00.000; 30 0 10 10 Chura hoan thanh
3 2 2024-05-16T17:00:00.000% 2 12 12 13 Chura hoan thanh
4 3 2024-05-15T17:37:00.000¢ 85 32 32 21 Chura hoan thanh
5 4 2024-05-14T14:57:50.000; 15 5 5 5 Chua hoan thanh
6 5 2024-05-13T17:57:48.000% 37 9 9 19 D3 hoan thanh

7 6 2024-05-12T17:57:44.000% 30 10 10 10 3 hoan thanh

8 7 2024-05-11T17:57:41.000% 6 12 12 22 D3 hoan thanh

9 8 2024-05-10T17:57:35.0002 9 31 31 32 D3 hoan thanh
10 9 2024-05-09T17:57:41.000% 56 12 12 32 D3 hoan thanh
1 10 2024-05-08T17:57:41.0002 40 12 12 16 D3 hoan thanh
12 11 2024-05-07T17:57:41.000¢ 36 12 12 12 D3 hoan thanh
13 12 2024-05-06T17:57:41.0002 6 12 12 22 D3 hoan thanh

Hinh 14. File Excel ké hoach
PE dam bao qua trinh sdn xuat dién ra mot cach
hiéu qué va cé té churc, ching ta sé thiét 1ap mot ké
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hoach san xuat cho méi ngay. Ké hoach nay khong chi
giup chung ta theo déi tién dé céng viéc ma con hé
trg trong viéc diéu chinh va phan phéi nguén luc mot
cach hop ly. Hinh 14 |a file Excel dugc xuat ra tir trang
web giup quan ly va theo déi cong viéc mét cach truc
quan va thuan tién.

W) Modernize i g g

. Thinghé

& suphin
Biduds sin pham7ngaygannhit

Hinh 15. San phdm san xudt trong 7ngay

8 Tasoin

u

) Modernize i3 )

6 KEhoan

Hinh 16. So sdnh thuc té va ké hoach

Tinh hinh san xuat cta hé théng theo thai gian thuc
dugc hién thi nhu hinh 15 dugi dang biéu dé cot. Biéu
d6 hinh 16 gitp ngudi quan li c6 cai nhin khach quan
hon vé tinh hinh san xuat cGa hé théng dé c6 thé kiém
tra xem san xuat c6 dung vai ké hoach dé ra hay chua.
Nhirng ngay san lugng san xuat khéng dd so vai ké
hoach can kiém tra nguyén nhan do dau dé tim cach
khdc phuc va dua ra nhitng quyét dinh can thiét dé
tang cudng hoac diéu chinh ké hoach san xuat.

5. KET LUAN

Bai bao nghién ctu, phat trién hé théng x( Iy hinh anh
théng minh dé nhan dién va phan loai san pham, hoc sau
cho cac mé hinh san xuat thong minh quan ly San xuat
(MPS) trén nén tang Internet of Things (loT) va dién toan
dam may (Cloud). Hé thong da ching minh kha nang
nang cao hiéu qua quan ly san xuat, ho trg nghién ctu va
dao tao, hé théng gitip nang cao chat lugng gidng day va
hoc tap, cho phép giang vién va hoc vién tiép can, phat
trién, va thuc hanh véi cac thiét bi va linh kién hién dai. Hé
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théng nay cling thé hién tiém nang cla viéc ap dung tri
tué nhan tao, hoc sau, xt ly hinh anh va loT cho mé hinh
nha may théng minh, mét xu hudng chinh trong ky
nguyén Céng nghiép 4.0.
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