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Facing the complicated situation of the epidemic, the demand for
medical masks has been pushed up very high. The installation of an
automatic control and monitoring system for medical mask production
facilities is an essential need to improve labor productivity, lower
product costs, reduce labor, and ensure social distancing during the
epidemic season. This article proposes a solution to design a
centralized control and monitoring system at small and medium sized
medical mask production facilities. The content of the article includes:
analysis, model design, algorithm building, design the control and
communication plan, design the monitoring interface. Simulation
results from Siemens specialized software show that the functions of
the centralized control and monitoring system have been implemented
as required. The results of this study can be used as a reference and
reference models applied to the installation and operation of
automation systems to control and monitor the mask production line
in production practice.
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Diéu khién va gidm sét
Diéu khién tap trung

Truéc tinh hinh dich bénh dién bién phtc tap, nhu cau cung cap khau
trang y té dwoc day 1én rat cao. Viéc ldp dat mot hé thong didu khién
Vva gidm sét ty dong danh cho cic co s¢ san xuit khiu trang y té 1a
mot nhu cau thiét yéu nhim nang cao ning suit lao dong, ha gia
thanh san pham, giam nhan cong lao dong, dam bao dén cach xa hoi
mua dich bénh. Bai bao nay dé xuat mot giai phép thiét ké hé thng
diéu khién va gidm sat tap trung tai cac co so san xuat khau trang y té
vira va nho. Noi dung bai béo bao gom: phan tich, thiét ké mé hinh,
xay dung thuat toén, thiét ké phwong an diéu khién, truyén thong
gitta cac bo diéu khién, thiét ké giao dién giam séat hé théng. Két qua
chay md phong trén phén mém chuyén dung cua Siemens cho thiy
céc chirc ning cua hé thong diéu khién va giam sat tap trung da dwoc
thuc thi theo yéu cau. Két qua nghién ctru nay c6 thé dugc sir dung
lam tai liéu va md hinh tham khao ap dung trong viéc lp dat, van
hanh cac hé thong tu dong hoa diéu khién va gidam sat day chuyén san
xuit khiu trang trong thuc tién san xuét.
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1. Giégi thiéu

Pung trudc tinh hinh dich bénh cing thang va kéo dai, nhu cau sir dung khau trang y té 1a mot
nhu cau cip bach toan cau. Theo thong ké cua Cuc hai quan, sb luong khau trang y té xuat/nhap
khau vao nudc ta hang thang 1én dén con sé hang chuc, c6 khi hang tram tri¢u chiéc/théang [1].
[2]. Trong khi do, nguon hang nhap khau bén ngoai chii yéu dén tir cac nude nhu Trung Qudc,
Nhat Ban, Han Qudc vai gia thanh twong dbi cao. D& phuc vu cho nhu cau khiu trang y té trong
nude ciing nhu xuét khau ra cac nuéc trén thé gisi, cac doanh nghiép san xuét khau trang y té
trong nudc da nhap khau rat nhidu cac day chuyén san xuit nudc ngoai (Trung Quéc, Han Quéc,
bai Loan...) v6i mac gia hang ty dong/l day chuyen Chinh boi ngu0n cung ung may moc,
nguyén vat liéu va céng nghé san xuat hién nay déu duoc nhap khau tir nuwéc ngodi khién cho
viéc san xut bi dong, mot phan vi d6 ma gia thanh bi ddy Ién rét cao trong giai doan dich bénh
bung phat. Vi vay ma nhiéu cong ty trong nudc ciing di bt dau tién hanh nghién ctu, thiét ké,
lip dat cac day chuyén san xuét dwoc ché tao tai Viét Nam dé gia tang tinh chi dong trong san
xuét, mac du chling ta van chua thé nam bat dugc hoan toan cong nghé va ky thuat tién tién cua
cac nude trén thé gioi. Péi tugng duoc dé cép dén trong bai béo nay Ia cac may trong day chuyen
san xuét khau trang do CNC Vina cung cap [3]. Day chuyen san xuét khau trang bao gom cac
module riéng l¢: 1 may han than, 2 may han quai. Hi¢n tai, cac day chuyen dang duoc Iap dat tai
cac co s& san xuit dudi dang tieng may roi, mdi may c6 mot hé thong diéu khién va man hinh
giam sat riéng.

Trong ndi dung bai béo nay, céc ni dung phén tich van dé, dé xuat lwa chon cu triic h¢ diéu
khién [4]-[7]; phan tich nguyén ly hoat dong hé thong [3], xay dyng thuat toan [8]-[10]; dé xuat
md hinh hé théng mang va thlet ké giao dién diéu khién - giam sat [9]-[11] duogc thuc hién sao
cho phu hop véi quy mé san xut tai cac phan xuwdng san xuat khau trang y té vira va nhoé.

2. Quy trinh san xuit khiu trang
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(@) (b)
Hinh 1. Day chuyén san xudt khdu trang: (a) So @ cong nghé va (b) so do khéi chite ndng
So db cong nghé day chuyén san xuat khau trang dugc thé hién nhu trong Hinh 1.
Quy trinh san xuat khau trang duoc thyc hién theo cac budc (B) sau:
B1. Nguyén ligu dau vao duoc bd trf trén céc gid do danh riéng cho mi lop khau trang (Hinh 2a).
B2. Cac Iop vai duoc hé thong roller Xe chong 1én nhau tao thanh dai vai dai va tao ng| igap (Hlnh 2b :

(b)
Hinh 2. Khau cdp phdi: (a) roller cugn phdi va (b) tao nép gap

B3. Cac dau han siéu am gan trén roller thuc hién nhiém vu can 15 trén bé mit 2 canh bén cuaa dai vai.

B4. Dai vai dugc han mép hai bén trong qué trinh di chuyén trén may san xuat than khau trang
(nhu trong Hinh 4a).

B5. Cac roller han than duoc gia cong chinh xac theo kich thudéc mong mudn. Pau cit gan
trén cac roller c6 chu vi bang chiéu dai khau trang sé thuc hién cong viéc cit chia dai vai thanh
tirng chiéc khau trang c6 kich thudc ¢d dinh sau mdi vong quay (nhu trong Hinh 3a).
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Hinh 3. Hinh dnh vé (a) hé con lan tao than khdu trang va (b) luon day nep miii

B6. Nep khu trang dugc hé thdng cit theo chiéu dai tiéu chuan va ludn vao mot trong 2 mép
khau trang (nhu trong Hinh 3b).

B7. Than khau trang dugc dua theo hé thong bing tai ¢én cac may han quai. TUy thudc vao
san luong yéu cau ma sb lugng may han quai cé thé khac nhau (1/2/3 méay han quai chay song
song) dé dam bao ning suét.

B8. Day quai duoc hé thdng cp doc 1ap, cit va han 2 bén cuing lGc véi dau han siéu am.

B9. Khau trang hoan thién ¢ cudi day chuyén dwoc chuyén sang khau khir tring, sau d6 dugc

nhan dong 1’1.'51 dong hoan thién.

\ =
AN~

(a)
Hinh 4. Hinh anh may han quai (a) gii than khau trang, (b) kep ddy deo

3. Hién trang san xuét va dé xuét phwong an thiét ké hé thong diéu khién — giam sét

(@) (b)
Hinh 5. Hinh anh phan bé cac may sdn xuat tai cong ty TNHH Vina Mask (KCN, Da Nang)
(a) may san xuat than khau trang, (b) may hdan quai deo

~ Mot phan xuong san xuat bao gom nhiéu day chuyeén (Hinh 5). Mdi may trong day chuyen
deu cd mot hé thong dicu khién va giam sat riéng. Hé thér}g diéu khién dugc dat bén dudi moi
may (nhu trong Hinh 6a), man hinh giam sat dat phia trén dé tién thao tac (nhu trong Hinh 6b).
.53 7 = LR oY e =
T — 3 - -

= =

(2) G
Hinh 6. Vj 11 dat thiét b (a) bé diéu khién, (b) man hinh giam sat
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Céch b tri thiét bi phan cimg nhu vay s& ¢6 mot s6 wu diém [4]: Thiét ké phu hop, gon gang,
dé thao tac dbi vai tirng may riéng 1&; Hé diéu khién doc Iap, khong bi rang budc hay phu thudc
vao quy trinh hay h¢ thong khac; Chi phi cho viéc dau tu mét day chuyén phu hop; D& dang thao
tac va giam sat tai cho.

Tuy nhién, hé diéu khién phi tap trung d6i voi mot phan xuéng géom nhiéu day chuyén s& cé
nhiing nhuge diém sau [4]: Moi thong tin hé théng diéu khien khong quy tu tap trung dan dén cac
chinh sach diéu khién khdng thong nhat ngUOn tai nguyén (thiét bi diéu khién, glam sat) tro nén
du thira; kinh phi dau tu ban dau cao; can nhiéu nhan lyc van hanh, diéu khién va giam sat nhiéu
hé thdng.

Dé c6 thé ké thira cac uu diém va khic phuc nhuoc diém caa hé thdng hién tai, nghién cau
nay dé xuit thiét ké hé thong didu khién va giam sat tap trung sir dung mot bo diéu khién da ning
(PLC S7.1200) va mot man hinh giao dién giam sét 16n c6 thé dat ngay tai mot phan khu trong
xudng san xuat dé thuan loi cho cac thao tac cia nguoi van hanh.

4. Thiét ké hé thong diéu khién va giam sat

MGi day chuyeén san xuét bao gdm 01 may san xuat than khau trang va 02 méay han than. Lya
chon 02 may han than dé to6i uwu hoa hoat dong day chuyen boi san lugng than khau trang dat
dugc 1a 80 - 100c/phat, trong khi san Iuwgng han quai dat duoc la 40 - 45¢/phdt.

4.1. Nhigm v diéu khién

- Méy san xuét than khau trang: Diéu khién dong co khong dong bo 3 pha théng qua bién tan
sir dung tin hiéu tuong tw cho phép lya chon, didu chinh tan sé (téc d) dong co phu hop véi tinh
hinh thiét bj phan ctng thuc té hién c6 (sé lwong may han quai tuong tng véi may san xuat than
khiu trang). Téc d6 dong co co thé duoc lya chon théng qua man hinh giao dién gidm sét hoic
cai dit thong qua input didu chinh tir phan mém trong PLC S7.1200.

- Méy han quai:

+ Diéu khién dong co servo kéo co cu dich chuyén than khau trang trong may han quai. Yéu
cau kich hoat chan ENA va DIR trong driver diéu khién dong co servo; déng thoi xuit sé xung
tuong (g véi do dich chuyén cua co cdu phi hop véi bé rong khay chira than khau trang. Do
dich chuyén nay tly thudc vao loai khau trang dwoc thiét ké. Vi tri ban dau (trong khoi
MC_Home) dugc cai dit toa do 0. St dung ché do diéu khién Mode relative (d9 dich chuyén
duoc tinh 12 sai s6 tai vi tri dich va vi tri hién tai). Pong co servo quay theo mét chiéu nhat dinh
(chiéu thuan trong khéi MC_Jog). Sau khi dich chuyén s& c6 mot do tré delay nhat dinh dé thuc
hién toan bo quy trinh cat dap quai deo khau trang trude khi chu trinh hoat dong lap lai [8], [9].

+ biéu khlen hé truyén dong dién - khi nén trong quy trinh cat dap quai deo khau trang. Quy
trinh bao gém nhiéu budc dién ra mot cach tuan tu. Mdi bude déu dugc diéu khién boi hé van - xi
lanh - cam bién hanh trinh xy lanh (CBHT). Pic diém cua hé van - xi lanh - CBHT may han quai
dugc thé hién nhu trong bang 1.

Béang 1. Hé van - xi lanh - cam bién hanh trinh xy lanh (bé phédn han quai)

Co cAu Van diéu khién
S6 lwong Cuén hat Cam bién hanh trinh

Co cau nang ha giit 01 Y1, Y2 CBHT1, CBHT2
than khau trang

Co ciu nang ha gitr 01 Y3, Y4 CBHT3, CBHT4
day deo

Co chu kéo day deo 01 Y5, Y6 CBHT5, CBHT6

Cam bién phat hién su cb Cam bién CB2
khong co6 day deo
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Co cau Van diéu khién
S6 lwong Cuén hat Cam bién hanh trinh
Co cau kep ddy deo 02 van—xy lanh tinh tién ~ Cum Cum Cum trai: Cum phai:
trai: Phai: CBHT7- CBHT11-
Y7-Y8 YI11-Y12 CBHTS8 CBHT12
02 van — xy lanh xoay 90° Cum Cum Cum trai: Cum phai:
trai: Phai: CBHTO- CBHT13-
YO9- Y13- CBHT10 CBHT14
Y10 Y14
Kéo khi nén 02 Trai: Phai:
Y15 Y16
CC2 tién dén vj tri 02 Trai: Phai: CBHT15, CBHT17,
dap dau han Y17 Y19 CBHT16 CBHT18
Y18 Y20
Co cau nang ha dau 01 Y21, Y23 CBHT19, CBHT21,
han siéu am Y22 Y24 CBHT20 CBHT22
Bang 2. Bang dau vao/ra dau noi PLC véi ngogi Vi
1/10 Chirc niing Chu thich
10.0 Khai dong hé thong
10.1 Dung hé thng
10.2 Cam bién an toan (khu vic cudn vai)
10.3 Cam bién phat hién phoi khau trang
10.4 Cam bién dém sb lwong dau ra thanh pham Méay han quai
10.5 Cam bién phat hién sy c6 khong c6 day deo 1
10.6 Cam bién dém sb lwong dau ra thanh pham Méay han
10.7 Cam bién phat hién sy c6 khong c6 day deo quai 2
11.0 - 11.7 CBHT1 dn CBHT8 Méay han quai
12.0-12.7 CBHT9 dén CBHT16 1
13.0 - 13.6 CBHT17 dén CBHT22
14.0 - 14.7 CBHT1 dn CBHT8 Méay han quai
15.0 - 15.7 CBHT9 dén CBHT16 2
16.0 - 16.6 CBHT17 dén CBHT22
AO(QW10)  Chén ngd ra twong tu didu khién bién tan Méay san xuét
Q0.0 Bén bao trang thai hoat dong than
Q0.1 Bén bao trang thai b6 phan han quai 1
Q0.2 Beén bao trang thai bo phan han quai 2
Q0.3 Phat xung PTO cho dong co servo kéo bang tai phéi khau trang May han quai
Q0.4 DIR diéu khién huéng chuyén dong dong co servo 1
Q0.5 Enable drive - cho phép drive diéu khién dong co servo hoat dong
Q0.6 Deén bao su ¢b
Q0.7 Bang tai van chuyén thanh pham
Q1.0 Phat xung PTO cho ddng co servo kéo bang tai phoi khau trang May han quai
Q11 DIR diéu khién huéng chuyén dong dong co servo 2
Q1.2 Enable drive - cho phép drive diéu khién dong co servo hoat dong
QL3 Dén bao su ¢b
Ql.4 Bing tai van chuyén thanh pham
Q1.5-Q1.7 YI1d&nY3 May han quai
Q2.0-Q2.7 Y4dénYll 1
Q3.0-Q3.7 YI12dén Y19
Q4.0-Q4.4  Y20dén Y24
Q5.5-Q57 Y1 dnY3 May han quai
Q6.0-Q6.7 Y4dén Y1l 2
Q7.0-Q7.7 YI2dén Y19
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Q8.0- Q8.4 Y20 dén Y24

4.2. Thudt todn diéu khién

Bie e C o> o
/ Kadingo ; 08188 081 /ym Dién kién miy sinmdt j¢— Instance DB
. T || fopu o bl ]
Stari ogia | | [Milip
MC_Power — 1 friben | | |t o Instznce DB
P Cip ngudn Driver dhucic M EB. <F52 Blsiidnmayban il [FT
Ci d3 e &3 |)l.é.|§!)i:.\_«::x-»-n biée, Thye &
—] chay dén vi tri .
[ o domeer 11‘19:55 mun MD30 Thie Lié
' i i toe go MD40 bl || |teo | A | Instance 08
s i duky ;\FBS Diu khién miy hin quai 2 > 53
5]
i =B WD
 P— servo vé cd u Y
k TS a vi tri ba
= Sroge1 e e Global D8
Toe dd quay
e | dat trong MD10
Két thac S
(@) (b) (c)

Hinh 7. Thugt todn diéu khién: (a) bg phan san xudt thén; (b) déng co servo,
va (c) moi lién ket cac khoi ldp trinh

@ CUM TRATI CUM PHAT1

CC2 cum teai
xoav vio

CC2 cym trdi CC2 cum phai
kep day kep di
s
CBEI'ITS = @ S| 2] B
\ Cét day deo | I Cét day deo | . i
: ; CUM TRAI 2 CUM PHAI2
CUM TRAT 1 CUM PHAI 1

Hinh 8. Thudt todn diéu khién b phan han quai deo

Bang 2 cung cap thong tin vé dia chi ghép ndi PLC vai thiét bi ngoai vi. Thuat toan diéu khién
mdi day chuyén san xuét khau trang y té duoc thé hién nhu trong Hinh 7 va Hinh 8. Phan xudng
s& bao gom nhiéu day chuyén vai chu trinh hoat dong twong tw nhau va thuat toan giéng nhau;
khéc nhau ¢ thoi diém bat dau/ két thic; hodc trong trueong hop xay ra su ¢6 cuc bo dbi voi mot
may nao dé. Trong code chwong trinh dé xuat sir dung cac bién khoi dong mém (bit 1ap trinh
trong PLC). C4c bién nay sé tao diéu kién vira cd thé dong bd hoat dong cua ca 3 may, vira cd thé
dirng riéng lé tirng may khi cé su ¢6 cuc bo xay ra.
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M6 hinh truyeén théng ’ "
M® hinh truyén théng trong hé thong duoc thé hién nhu trong Hinh 9.

DAY EHIVEN]

DAY CHUYEN SAN XUAT KHAU TRANG Y TE

192.168.0.1

Driver

" Driver
Sarro s Inverter Semsor Actuator ik Iaverter Sensor Actuator

Hinh 9. M@ hinh truyén thong trong hé théng diéu  Hinh 10. Giao dién m6 phang trang théi quy trinh
khién va giam sét tdp trung san xuat tung day chuyén
- Céc thiét bj trong mang duoc ghép ndi véi nhau bai 1 switch cdng nghiép.Viéc ciu hinh
mang cho tirng thiét bi duoc thuc hién thdng qua phan mém l4p trinh Tia Portal trén PC.
- PLC diéu khién va thu thap thong tin tir céc thiét bi cip truong théng qua cac tin hiéu vao/ra
thong thudng: cam bién, co ciu chap hanh, bién tan, driver diéu khién dong co servo.
- Hé théng mang cong nghiép c6 tinh bao mat cao. Tuy nhién c6 thé dugc ghép ndi véi mang
Internet bén ngoai dé cAc thiét bi théng minh khac cd kha ning truy cap, diéu khién va gidm sat tir xa.
Thiét ké man hinh giao dién giam sat quan ly hoat dong phan xwéng

DAY_CHUYEN_1.pdl X v

e
DAY CHUYEN 1 SONROL

= - " = Lamaxe |
DAY CHUYEN SAN XUAT KHAU TRANG Y TE = ©
=l O

swemn [roms: R

Reller thanh nep mili

lon000o0noo0n

.»|o]1|2|3|4|s]s|7|a]9|1o|u|12|13|14|15 = 0-Layer0 -

Hinh 11. Man hinh giao dién chinh diéu khién giam sat hé thang
Hinh 10 va Hinh 11 biéu thi giao dién diéu khién gidm sét hé théng. Giao dién bao ham cac
chtrc nang va nhiém vu khac nhau dugc liét ké nhu trong bang 3.

Man hinh giao dién qua trinh c6 nhiéu chirc nang biéu thi dudi dang button (phim bam chirc
nang) duoc 1ap trinh C nham muc dich t6i uu hién thi trén man hinh chinh ma van c6 kha niang
truy xuit duoc cac théng sé can thiét khi can nhu: Online table, online trend, warning, alarm.
Mot s6 théng sé hoat dong khi chay mé phong caa hé théng duoc biéu thi nhu trong Hinh 12 véi
c4c thong sé giam sat nhu trong bang 4. Mudn hién thi duoc céc chirc ning hoat dong khac nhau
cua hé théng yéu cau ngudi van hanh nhap vao cac nit chirc nang tuong tng da duoc tao ra trong
vung diéu khién PV2.
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Béng 3. Phan vung giao di¢n va chuc nang twong iing

Phén vung Chire niing

Giam sat PV1 Biéu thi hoat dong cua tirng day chuyen san xuat khau trang y té.

biéukhién (PV2)  Cho phép lya chon chirc nang diéu khién, giam sat, hién thi.

CTHT, VAN, Hién thi trang thai hoat dong hé thdng: cam bién hanh trinh, van, dong co, sé lugng

PONG CO khau trang thanh pham, s6 thing san pham dong géi.

TRUY CAP Phan quyén diéu khién giam sat cho ting dbi twong khac nhau véi cac vai tro khac
nhau (Admin: cho phép diéu khién giam sat, tac dong dén cac théng so cai dat, tham sd
c4u hinh; Mentors layer 1 dwoc phan chia thanh Mentors cua ting day chuyén, cho
phép tac dong dén ting day chuyén ma khong phai toan bo hé théng; Mentors layer2
chi dugc phép gidm sét, theo ddi cac thong sé hoat dong cua toan hé théng ma khong
dugc phép tac dong dén hé thong.

CANH BAO Canh bao 13i phat sinh trong qua trinh van hanh nhu 16i khong c6 day deo, dit day deo,

~ qua &p, tut &p suat khi nén...

BANG BIEU, Biéu thi bang biéu, d6 thi trang thai hoat dong hé théng, truy suét lich sir hoat dong hé

PO THI thong...

LICH SU Cho phép xut file dir liéu hé thong dudi dang excel dé bao céo, luu trir...

Bang 4. Chite nang va théng so hién thi

Chikrc niing

Théng s6 hién thi

- S0 lugng than khau trang tai may san xuat than; '
- S0 luong khau trang dugc han quai tai may han quai so 1;

Online Table - S lugng khau trang dwoc han quai tai may han quai s6 2;
- S0 lugng thanh pham;
- SO lwong thung hang da hoan thanh.
- SO lugng than khau trang tai may san xuat than;
- S lugng khau trang dwoc han quai tai méay han quai 50 1;
Online Trend - S6 lwong khau trang duoc han quai tai may han quai sb 2;
- S6 lwong thanh pham:;
- SO lwong thung hang da hoan thanh.
- Thdng tin tir cam bien an toan tai may san xuat than khau trang;
Warning - Théng tin tir cam bién béo sy 00 day deo tai may han quai 30 1;
- Thong tin tir cam bién bao su c6 day deo tai may han quai s6 2.
- S ¢b dirng may san xuét than khau trang;
Alarm - Su ¢6 dirng may han quai 1;
- Su ¢6 dirng may han quai 2.
=] &3 ] | -
oE T REEEIEE 'E Y ELIEE Y i X
S 7 e T”gugnmss gk “7 UI YEER = 2|9 | 4
: wmenn |9 £l FEEREL HEF I
i1 3591 | e [T habgflii
16920516550 R R B | L6 EBEAT 00N SHAYSITE
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ohm i 3 (160921 00IEA5 | CHBA) A TOAN
16/8/2021 9:59: 20 0 Elﬁ'ﬂg,’ll (9283843 BADDONG SCMAY HAH QUAT1
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Hinh 12. M4t sé hinh danh hoat déng ciia hé thang: (a) Thong sé tir online table; (b)Thdng tin tx Online

5. Két luan

Trend; va (c)Théng tin tzr Warning, Alarm
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Két qua nghién ctu trong bai bao di dé xuét thiét ké duoc mot mo hinh hé thong diéu khién
va giam séat tap trung cho quy trinh san xuat khau trang y té quy mé nho va vira. M6 hinh nay
mang lai nhiéu loi ich so vai viéc tng dung nhiéu may san Xuat don 1¢ nhu: Giam chi phi dau tu
vbn ban dau ddi véi trang thiét bi hé théng diéu khién tw dong (1 PLC + 1 LCD/HMI Siemens c6
kha nang didu khién va giam sat duoc 2 day chuyén san xuit so véi phuong 4n hién tai dang sir
dung 6 bo diéu khién PLC Fx + 06 HMI cia Mitshubishi); 01 thiét bi diéu khién trung tam PLC
co kha nang diéu khién riéng l¢ cac may khac nhau trong day chuyen san xuét thong qua lap trinh
phan mém ma khéng yéu cau dirng toan bo hé thong khi 6 su ¢ cuc bd xay ra; Giam nhan cong
lao dong (1 nhan céng ding may tai 1 day chuyén thay cho 2-3 nhan cong nhu hién tai); Thuc
hién chirc nang didu khién va giam sat tir xa (gui email, tin nhan qua dién thoai hoic quan ly tur
xa, tao diéu kién cho nguoi diéu hanh cd thé quyét dinh xir ly 16i kip thoi trong qua trinh san xuat). Hé
théng diéu khién tap trung dang nghién ctu 1a mé hinh vao/ra tap trung. Trong tuong lai c6 thé nghién
ctru phét trién mo hinh diéu khién tap trung véi vao/ra phan tan nhiam don gian héa cach thirc di day;
nang cao chat lwong truyén tai thong tin tir thiét bi cap truong dén cip diéu khién; ting hiéu suét va do
tin cay cua hé théng.
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