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NGHIEN CUU XAY DUNG BQ TIEU CHi PANH GIA MUC PQ
THONG MINH CUA CAC NHA MAY CONG NGHIEP

Pham Thi Hoai Thu, Tran Doin Hiéu, Tran Son Ninh!
B9 mon Quan ly khoa hoc va cong nghé
DPai hoc Ky thuat Lé Quy Don

Tém tit:

Ciing voi sw phat trién ciia khoa hoc va cong nghé, xu thé xdy dung nha may théng minh
dang dién ra manh mé trén toan thé gidi, trong 6 c¢é Viét Nam. Tuy nhién, hién tai ¢6 nhiéu
cdch hiéu va danh gid khéng thong nhat vé mikc dg théng minh ciia mot nha mdy. Bang viéc
tong hop cdc nghién ciru quoc té da cong bé ciing véi khao sat y kién chuyén gia, trén co so
céng cu phan tich thir bdc (Analytic Hierarchy Process - AHP), nhém tac gia da dé xudt xdy
dung bé tiéu chi nham danh gia dinh heong mire do théng minh cia cdc nha mdy cong
nghiép. Bo tiéu chi déng vai tro nhir mét cong cu givip cdc nha quan 1y hoach dinh chién
liwge théng minh hod, xdc dinh mike do dau tw (théng minh) phit hop trong tiemg giai doan
phat trién dé vira duy tri san xudt kinh doanh trong hién tai, vira tao dw dia phat trién trong
twong lai.

Tir khoa: Nha mdy théng minh; Bé tiéu chi danh gia; AHP.
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RESEARCH FOR ESTABLISHING A SET OF CRITERIA
FOR ASSESSING THE INTELLIGENCE LEVEL
OF MANUFACTURING FACTORIES

Summary:

Along with the development of science and technology, building smart factories is a trend
that is spreading strongly all over the world, including Vietnam. There are currently many
inconsistent interpretations and assessments of how smart a factory is. By combining
published worldwide studies and expert opinion surveys, the authors recommended a set of
criteria for assessing the intelligence level of manufacturing factories using the Analytical
Hierarchy Process (AHP) technique. The set of criteria serves as a tool for managers to
design smart strategies and establish the necessary degree of smart investment in each
development stage to both maintain production and company in the present while allowing
for future growth.
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1. Téng quan vé nha may théng minh

Cung voi sy phat trién nhanh chong ctia khoa hoc va cong nghé, cac nha may
san xut hién nay dang d6i mat voi rat nhiéu thach thirc. Nhu cau da dang tir
phia khach hang dit ra yéu cﬁu tiy bién ddi v6i san pham, dan dén quy mo
cac 10 san xuat nho hon, thay d6i thudng xuyén hon, tir 6, gay lang phi nhiéu
hon néu van hanh theo cach thirc truyén théng. Dé canh tranh, cac nha may
san xuat can phai tdi vu hoa cong suat ctia cac trang thiét bi, giam lang phi,
giam thoi gian luu kho, sir dung hiéu qué cac ngudn luc ciia doanh nghiép,...
Tt ca cac van dé nay s& duoc giai quyét bang giai phap thong minh hoa cac
nha may san xuat.

Sau khi thu thap cac 4n pham da dugc xuét ban trén cac tap chi qudc té co uy
tin, chiing t6i nhan thiy c6 rt nhidu khai niém khac nhau vé “nha may thong
minh” d3 duoc dua ra tiy theo quan diém nghién ctru. Can ¢t vao pham vi
anh hudng va mirc do chi tiét ctia cac khdi niém, c6 thé phéan chia ching thanh
3 nhém chinh: Theo cach tiép can k¥ thuat va cong ngh¢; Theo cach tiép can
van hanh; Theo céch tiép can vi mé.

Theo cach tiép cdn ky thudt va cong nghé, nha may théng minh 1 nha may
dugc trang bi cac thiét bi thong minh va céng nghé hién dai nhu Internet of
Things (IoT), hé thong Cyber Physical System (CPS), cac cam bién,... Chiing
c6 thé két ndi va chia sé dix liéu vo6i nhau dé thiét 1ap mot hé thong ao bén
canh hé thong thuc. Cach tlep can nay co uu diém la chi ra duogc cac cong
nghé va phuong tién san xuat cu thé cho nha may théng minh. Tuy nhién,
nhuoc diém 1a chua quan tam dén hiéu qua dau tu cling nhu nhiing tac dong
vi md va vi md ma nha may théng minh mang lai. Diéu nay c6 thé din dén
cac khoan dau tu qua 16n, qua nho hodc khong tap trung. Pai dién cia cach
tiép can nay 1a B. Chen va cong su (2018), Navid Shariatzadeh va cong su
(2016), Chui Young Yoon (2019),...

Cdch tiép cdn vin hanh tap trung vao danh gia hiéu qua hoat dong nhu chét
luong san pham, thoi gian phan tng, tinh linh hoat ctia to chirc san xuat,. ..
khi trién khai nha may thong minh. Cach tiép can nay cho rang: Nha may
thong minh 14 nha may c6 su két ndi toan dién bén trong nha may va su két
nbi voi khach hang, di tac bén ngoai. N6 c6 hé théng tu dong nhan va phan
tich dit liéu, cau hinh lai dé dap g nhu cau cua khach hang va cac thong )
moi truong mot cach téi wu. Uu diém cua cach 1am nay 1a vira dap Gmg duoc
yéu cau cu thé ctia khach hang, vira giam chi phi san xuét, hay néi cach khac
14 t6i da héa loi nhuan ciia nha may, giam thiéu thoi gian hoan vén dau tu va
nang cao uy tin. Tuy nhién, cich 1am nay khong chi 16 dau tu vao cai gi va
tac dong vi mo ra sao. Pai dién cia cach tiép can nay la Jung va cong su
(2021), Mabkhot va cong su (2018),...
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Theo cdch tiép cdn vi mé, nha may thong minh 1a nha may dap img dugc nhu
cau cuia khach hang mot cach nhanh chong va téi wu nham tiét kiém ngudn
luc cho xa hoi, bao v¢ mdi truong, duy tri loi thé trong canh tranh va nang
cao ning lyc canh tranh ciia nganh va qudc gia. Cach tiép can nay s& c6 loi
v6i cac muc ti€u dai han va pham vi rong, nhung né lai 1a thach thic ddi vai
cac doanh nghiép vira va nho (SME), dic biét 1a nhitng doanh nghiép c6 tiém
ning han ché. Pai dién cho quan diém nay 1a Jay Lee (2015) khi nhan manh
loi ich ctia nha méay thong minh ddi véi cac bén lién quan va tac dong kinh
té-xa hoi.

Mic du cac tac gia co nhiing cach nhin khac nhau vé nha may thong minh,
mdi tac gia da dua ra cac quan diém va dinh nghia riéng, tuy nhién, giita
ching c6 nhing diém chung nhét dinh. Sau khi phén tich cac quan diém nay,
chung t6i dua ra dinh nghia vé nha may théng minh 1a sy két hop cia ca 3
cach tiép can: k¥ thuat va cong nghé, van hanh va vi mo nhu sau: “Nha may
thong minh 1a nha may dugc trang bi mdy moc tu dong, co s vat chét, cam
bién va con ngudi c¢6 kinh nghiém. Céc hé théng ngudi-may d6 duoc két nbi
v6i nhau, ciing nhu két ndi v6i cac thuc thé bén ngoai dé nha may c6 thé ty
dong hoac ban ty dong thu thap va phan tich thong tin vé moi truong, nhu
cau cua khach hang va ddi tac. Hé théng c6 kha nang tu ciu hinh hoc ty tai
cau hinh cho phu hop nhim ti wu héa quy trinh san xuét, tiét kiém tai
nguyén, bdo v¢ moi trudng va nang cao nang luc canh tranh ctia nha may
cling nhu ctia nganh va qubc gia”.

C6 thé nhan thay sy khac biét cia nha mdy thong minh so vdi cac nha may

truyén thong thong qua céc loi ich cua né, bao gom:

- Nha may thong minh c6 kha nang chu dong phat hién va phan héi cac su
kién gitip cai thién chat luong, nang suat, giam thoi gian ngung san Xuat,
ddng thoi, nang cao hiéu qua tong thé cua trang thiét bi. Thong qua viéc
g dung cic cong nghé k¥ thuat sd, c6 thé md phong trude cac san pham
m&i, danh gia duoc cac nat that s& gip phai. Nha may thong minh cho
phép chu dong thay d6i chudi cung ting va luu kho linh hoat, t6i uu hoa
hoat dong hau cin khac cta nha may bao gdm dong gbi va van chuyén.
Nha mdy thong minh c6 thé mo ra co hoi kinh doanh méi, cac dong doanh
thu va tao loi thé canh tranh bén viing. Ngoai ra, né ciing c6 thé ty dong
hoa viéc sép Xép va du bao cac 16i ctia san phém, tir d6, tién hanh béo tri,
phong nglra nham ngdn chin sy ¢d phai dimg hoat dong. Vi nha may
thong minh, chung ta c¢6 thé xtr 1y va phan tich dir liéu trong thoi gian thuc
gan thoi diém tao dit liéu dé phan mg nhanh chéng véi cac di thudng cua
quy trinh san xudt;

- Trong hoat dong tiép thi va ban hang, cdc cong nghé cla san xuat théng
minh cho phép doanh nghiép c6 thé hiéu thi truong, du doan va thich tmg
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duogc véi so thich, xu huéng va nhu cau cua khach hang. Trong quan ly
chudi cung ung, thong qua hoat dong phén tich dir liéu IoT, san xudt thong
minh c6 thé du bao nhu ciu, t6i wu hoa hang tén kho va gidm sat cic nha
cung cip ciing nhu dau mdi tiéu thu;

- Nha may thong mlnh gitip nang cao chét luong san pham va quy trinh san
xudt, dap mg nhu cau cuia khach hang thong qua hoat dong kiém soat cac
quy trinh théng ké, quan 1y ning suét chit lvong va phén tich do tin cay.
V6i viée timg dung chir ky dién tir trong phé duyét va xac thuc cac quy
trinh truc tuyén trong san xuét, né c6 thé gitip tuan tha quy dinh dé tiéu
chuan hoa, ty dong hoa va gidam sat chat luong theo thiét ké (Quality
Function Deployment - QFD).

Nhu vy, thong minh hoéa nha may 1a mot xu hudng tat yéu néu cac nha may
va doanh nghiép san xuit mudn ton tai va phat trién trong thoi dai Cach mang
cong nghiép 4.0. Tuy nhién, thong minh hoa cin mot ngudn von dau tu rat
16n nén néu khong tinh todn mot cach chi tiét thi nha mdy co thé phé san
trude khi gia tang loi nhuan. Do do, bai toan dat ra cho nguoi quan ly la xac
dinh muc do dau tu (thong minh) phu hop trong timg giai doan phat trién dé
vira duy tri san xuat kinh doanh hién tai, vira tao ra du dia phat trién trong
tuong lai. Do do, bd tiéu chi danh gia mtrc d6 thong minh ctia nha may dong
vai trd nhu mot cong cu do ludng gitp cac nha quan 1y hoach dinh chién lugc
thong minh hoa cho nha may cua minh.

2. Dé xuat cac tiéu chi danh gia mirc d¢ thong minh ctiia nha may

Nhu khai niém d3 néu ¢ phan trude, du thong minh hoa nha may cii hoic dau
tu m6i hoan toan thi van phai ddm bao yéu cau chung la ching ¢6 thé tw dong
hodc ban tu dong ra quyet dinh tuy thudc vao diéu kién moi truong. Quyet
dinh ¢ day bao gom ca cap chién luoc, cap quan tri van hanh hogc tham s6
c4u hinh ctia may moc va thiét bi. Méi truong 0 day bao gdm ca moi trudng
bén trong va bén ngoai clia nha may nhu yéu cau ciia khach hang, kha nang
cua cac dbi tac cung tng, diéu kién va do chinh xac ctia may moc, thiét bi
san xuat, trinh do cong nhan,..

Jay Lee (2015) dé dwa ra mé hinh dé danh gia cac cap do nha may thong
minh. Trong do, cap 1 1a kha nang két ndi cua cac phan tir trong toan hé
thng. Cép 2, dit liéu thu thap dugc boi cac cam bién phai duoc chuyén dbi
thanh cac thong tin hiru ich c6 thé xir ly dugc. Cép 3, kha ning chia sé, dong
b trén hé thong mang; & cap d6 nay, tat ca cac thong tin dugc xtr 1y, so sanh,
chia s¢,... trong toan h¢ thdng, trén co s d6 co thé dy bao hoat dong trong
tuong la1. Cap 4, kha nang ty nhan thic, trén co s¢ dir liéu giam sat, hé thong
tur nhan thire tir d6 hd tro nguoi quan 1y ra quyét dinh. Cép 5, kha nang tu cdu



JSTPM Tip 12, S6 1, 2023 81

hinh, trén co s& nhan thic dugc, hé thong co6 thé ty cau hinh dé dap ung voi
cac nhiém vy ctiia nha may.

Mabkhot va cong sy (2018) da du:a ra bg yéu cau 2 cip dbi v6i nha may théng
minh. Trong d6, c6 6 yéu cau cdp 1 (gdm cac kha ning nhu: mé dun hoa,
twong tac, phan tan, 4o hoa, dinh huéng dich vu va dap ung thoi gian thyc)
va 26 yéu cau cip 2 tuong ng véi cac yéu cu cap 1 nay. Nam 2019, Iman
Abdul Waheed va cong su di st dung bd yéu cau cdp 1 nay dé dé& xuit mo
hinh thiét ké co ban cua nha may thong minh.

Baotong Chen va cong su (2017) sit dung mo hinh thir bac dé xuit mo hinh
nha may thong minh dugc ciu thanh boi 4 16p, bao gom: 16p dau vao (nhap
dir lidu dau vao); 16p tng dung luu trir (ddm may, may chu); 16p mang két
n6i (két ndi toan nha may); 16p trang thiét bi phan cung. Philipp Osterrieder
va cong sy (2019) da dua ra mo hinh nha may thong minh gém 4 16p: Lép
diéu khién, kiém soat (16p cao nhat trong nha may thong minh); 16p dam may
va xu 1y thong minh; 16p dir liéu; 16p vat ly (gém trang thiét bi san xuét truc
tiép nhu 16 bot). Pong thoi, dwa ra mo6 hinh nghién ciru nha may thong minh
tuong ung trén 8 linh vuc gém ra quyét dinh; hé thong mang - thiét bi vat
ly; xur Iy dir liéu; co so ha tang cong nghé thong tin; chuyen d6i sb; twong tac
ngudi - may; két ndi van vat; cac dich vu va san xuat dam may.

Rabab Benotsmane va cong su (2019) da so sanh cac dac diém gitra nha may
truyén théng va nha may thong minh, dong thoi, dé cap to1i cac thanh t6 chinh
tao nén nha may théng minh gdm: tién trinh san xuat thong minh; cung g
thong minh; cac trng dung thong minh; phan tich dir li€u; nhan luc; cac trang
thiét bi va san pham. Trong d6, tit ca phai dugc két ndi dong bo boi cong
nghé van vat két ni.

Nhu vay, céc tiéu chi danh gia mac d6 thong minh cua nha may da dugc cac
nha nghién ciru dua ra tip trung vao 3 nhom tiéu chi: dau tu ha tang cong
nghé; khai thac van hanh va dam bao cac chi tiéu hiéu qua tong hop ctia mot
nha may théng minh. Trude hét, dau tu ha ting cong nghé 1a khau dau tién
va cot 18i dé xay dung nha may thong minh. That vdy, co so ciia nha may
thong minh phai do mdy moc, cong nghé thyc hién thay con ngudi. Nho dac
tinh lam viéc lién tuc va mé& rong khong gidi han nén may moc co thé xu ly
va thyc hién duge khéi lugng thong tin 16n trong khoang thoi gian ngin ma
con nguoi khong lam dugc. Cing nhu cac hé théng khac, nha may thong
minh can ¢ cac cam bién, bd phén thu thap thong tin, phan xr ly thong tin
(cac chip xur 1y, luu trir) ra quyét dinh, bo phan chap hanh va hé thong két nbi
(mang). Ngoai cac phan ctng thi cac cong nghé va phan mém ciing phai duoc
ung dung nhu Cyber Physical System (CPS), Industrial Internet of Things
(110T), BigData, Artificial Intelligence (Al),... Thit hai, mic di diu tu ha tang
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cong ngh¢ rat quan trong nhung viéc st dung chiing trong diéu hanh, quan Iy
san xudt moi quyet dinh den su thanh cong cia nha may thong minh. Mgt
nha may duoc dau tu rat tbt nhung khong tich hop duoc quy trinh vao hé
thong thi khong dwoc goi 1a thong minh. Do d6, cac ti€u chi vé kha nang khai
thac vén hanh ciing déng vai tro quyét dinh trong viéc thong minh hoa nha
may. Cudi cing, cc chi tiéu vé hiéu qua 13 cac chi tiéu dinh luong minh
chimg cho su thanh cong cia viée xay dung nha may thong minh. Néu dau
tu tot, khai thac t6t nhung chi tiéu vé hiéu qua khong cé qua nhiéu khéc biét
s0 vOi cac nha may truyén thong thi ciing khong duoc goi 1a nha may thong
minh. Dya vao cac phan tich trén, nhom tac gia dé xuit ba nhom tiéu chi cip
I twong tmg véi ba mat ciia van dé. Tiép tuc tién hanh phén tich r& nhanh,
nhém tac gia dé xuat cac tiéu chi cap II. Chang han: tir nhom tiéu chi thir nhat
vé dau tu ha tng cong nghé, chung t6i dé xut cac cong nghé dién hinh can
dau tu cho nha may thong minh (gém 05 cong nghé), twong tu nhu vay doi
v6i nhom tiéu chi s6 2 va sé 3. Bo tiéu chi day di danh gia muc do thong
minh ctia nha may duoc dé xuat theo Bang 1 dudi day.

Bang 1. Bo tiéu chi (dé xuat) danh gia nha may théng minh

Tiéu chi ‘
TT R Tiéu chi cap 11
cap I

1 S6 hoa cac trang thiét bi (A11)

2 | Nhém tiéu chi | MO dun hoa va chudn hoa giao tiép, két ndi (A12)

3 | vé dau tu ha | Kétndi va chia sé dit liéu (A13)

4 | tang(AD) Trang bi kha ning tu xt Iy cho céc thibt bi (A14)

5 Mirc d6 g dung cong nghé CPS (A15)

6 Trinh d6 nhan luc trong hiéu biét va van hanh nha may thong

minh (A21)

7 | Nhomtiéu chi | 3§ hoa va thong minh héa quy trinh (A22)
vé khai thac

8 van hanh (A2) Cong tac lap: thuc hién va diéu chinh ké hoach (A23)
9 Quan 1y chudi cung ung va du bao (A24)

10 Thu thap, phan tich dir liéu van hanh (A25)

11 Kha ning xir 1y cac thay ddi bt ngo (A31)

12 | Nh6m ticu chi | Thoi gian 1ap va diéu chinh ké hoach (A32)

13 | v& hidu qua | Chit lugng ciia san phdm (A33)

14 | (A3) Thi phdn cia nha may (A34)

15 Loi nhuan don vi va tdng loi nhuan (A35)

Nguon: Tong hop ciia nhém tdc gia
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Sau khi d& xuat b tiéu chi du thao, nhém tac gia tién hanh lay y kién chuyén
gia dé x4c nhan va bo sung cac tiéu chi khac (néu c6). Chuyén gia duoc khao
sat 13 cac nha nghién ctru, 1anh dao cac nha may san xuét,... d4 cd kinh
nghiém lam viéc trong linh vyc it nhét 5 nam. Céc cau hoi duoc thiét ké téng
hop bao gdm ¢ ddng ¥ véi tiéu chi da dua hay khong va cubi mdi nhom tiéu
chi cép I va cép II c¢6 cau hoi m& dé bo sung tiéu chi.

Két qua khao sat chuyén gia dugc tong hop trong Bang 2 duéi day:

Bang 2. Két qua khao sat chuyén gia vé dé xuit tiéu chi

Tiéu chi All | Al12 | A13 | Al4 | A15 | A21 | A22 | AZ3

Pong y 99% | 98% | 100% | 97% | 98% | 96% | 99% | 95%

Tieuchi | A24 | A25 | A31 | A32 | A33 | A34 | A35

Pong y 97% | 100% | 97% | 98% | 96% | 99% | 95%

Nguén: Tong hop ciia nhém tdc gia

Vi két qua trén, nhom tac gia két luan ¥ kién da s6 da dong ¥ véi cac tiéu
chi dé xuat va khong co su bd sung cac tiéu chi khac.

Tuy nhién, bd tiéu chi nhu trén méi cho phép hinh dung so bo vé nha may
thong minh nhung chua du dé xem xét muc do théng minh ciia nha may. Do
mdi tiéu chi c6 dong gop khac nhau va mirc ¢ khé khin khac nhau dé thuc
hién ching.

Khic phuc nhiing nhugc diém trén va hudng téi bo tiéu chi dinh lugng dé
danh gia cac nha may, ching t6i str dung cong cu phan tich thir bac (Analytic
Hierarchy Process - AHP) nhim danh gia mitc do quan trong (hay trong sb)
ctia mdi tiéu chi, tir 46, xay dung thang diém tong hop. Qua trinh phén tich
chi tiét s& dugc trinh bay trong muc 3 ctia bai bao nay.

3. Ung dung phwong phap phan tich thir bAc AHP tong hop b tiéu chi

Phuong phap phan tich thir bac AHP (Analytic Hierarchy Process) 1a mot
phuong phép ra quyét dinh da muc tiéu dugc dé xuit vao nam 1980 boi
Thomas L. Saaty. Day la phuong phap phan tich dinh luong thuong dugce st
dung dé Iya chon phuong an tdi uu trén co s& phan tich céc chi tiéu so sanh.
Trong trudng hop bai toan dat ra, muc tiéu la tim ra dugc gia tri trong s6 phan
anh dong gop riéng phan ciia tidu chi vao thang diém tong hop vé nha may
thong minh. Dya trén so sanh cap, AHP c6 thé dugc mo ta véi 3 nguyén tic
chinh: Phén tich, danh gia va tong hop theo cac budc cu thé nhu sau:
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Buéc 1: Xay dung cdy phan cip AHP

Muc tiéu ciia budc nay 1a phan cip cac tiéu chi dén muc du chi tiét dé danh
gia dinh luong duoc. Do mdi tiéu chi s& c6 mirc do kho khin khi thuc hién
khac nhau nén dé thé hién sy khac nhau nay, AHP st dung trong s6 dé danh
gid. Trong mo hinh, cac phuong an 1,..., phuong 4&n m chinh 1a bd gié tri cac
trong s6 khac nhau.

DPIEM TONG
A A A
1 2 3
A A A A A A A A
11 12 In 21 22 3n 31 32 3n
Phuong an 1 Phuong an 2 Phuong 4n m

Nguén: Deng va cong su (1989)
Hinh 1. M6 hinh cay phan cdp AHP.

Budc 2: Xay dung ma tran so sdnh mirc d§ quan trong gitra cac tiéu chi

Muc dich ctia budc nay 1a so sanh chéo gitra cac cdp ti€u chi, tir d6, danh gia
duge muc d6 quan trong tuong di gitta cac tiéu chi trong mot cip. Cu thé,
nhém téc gia thuc hién ldy y kién chuyén gia vé mirc do quan trong cua cac
tiéu chi thong qua phiéu khao sat. S6 lidu sau do dugce xur ly thong ké vé gia
tri trung binh va phuong sai. Neu phuong sai mau nho hon gid tri tidu chuan
thi gié tri dugc chap nhan, néu khong thi tlep tuc thuc hién phong vén sau.

Mirc d6 quan trong giira cac tiéu chi cip I va giita cac tiéu chi con dugc thé
hién trén ma tran ddi xtmg. Néu tiéu chi Ai dugc cac chuyén gia danh gia
muc d§ quan trong 1a 5, tiéu chi Aj duoc cac chuyén gia danh gia muc do
quan trong 13 3 thi mirc d6 quan trong twong d6i cia Ai so véi Aj 1a 5/3, con
muc do quan trong cuia Aj so voi Ai la 3/5. Céc cap ti€u chi dugce so sanh
cling cip v6i nhau trong cdy phan cap AHP nhu cic bang ma tran dudi day.
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Bang 3. Ma trdn mirc d6 quan trong gitra cac tiéu chi cip 1

Tiéu chi Al A2 A3
Al 1.00 1.09 1.05
A2 0.92 1.00 0.97
A3 0.95 1.04 1.00

Bang 4. Ma tran muc do quan trong giita cac tiéu chi cap 2 cua tiéu chi Al

Tiéu chi All Al2 Al3 Al4 Al5
All 1.00 1.08 1.02 1.25 1.20
Al2 0.92 1.00 0.94 1.15 111
Al3 0.98 1.07 1.00 1.23 1.18
Al4 0.80 0.87 0.82 1.00 0.96
Al5 0.83 0.90 0.85 1.04 1.00

Bang 5. Ma trdn muc do quan trong giita cac tiéu chi cap 2 cua tiéu chi A2

Tiéu chi A21 A22 A23 A24 A25
A21 1.00 0.90 1.02 1.08 1.00
A22 1.12 1.00 1.14 121 1.12
A23 0.98 0.88 1.00 1.06 0.98
A24 0.92 0.83 0.94 1.00 0.92
A25 1.00 0.90 1.02 1.08 1.00

Bang 6. Ma tran muc do quan trong giira cac tiéu chi cip 2 cua tiéu chi A3

Tiéu chi A3l A32 A33 A34 A35
A3l 1.00 1.09 1.01 1.09 1.05
A32 0.92 1.00 0.93 1.01 0.97
A33 0.99 1.07 1.00 1.08 1.04
A34 0.92 0.99 0.93 1.00 0.96
A35 0.95 1.03 0.96 1.04 1.00




86 Nghién creu xdy dung bé tiéu chi danh gia miec do thong minh...

Buwde 3: Tinh toan trong sb cho cac tiéu chi

Sau khi lap xong ma tran trén, thyc hién cong tong cac gla tri cua ma tran
theo cot, sau d6 1dy ting gia tri ciia ma tran chia cho sb tong cuia cot dé duoc
gia tri Wij tuong ting (theo nguyen tac tiéu chudn cua phuong phap AHP va
Normalization). Trong s ciia mdi tiéu chi s& bang binh quan cac gla tr1 Wij
vira tinh duogc theo ting hang ngang. Két qua 13 mot ma tran trong sé gdm 1
cdt n hang.

Bang 7. Ma tran trong s6 céac tiéu chi cap I

Trong sb tiéu chi Al A2 A3 Trong s6 (W)
Al 0.35 0.35 0.35 0.35
A2 0.32 0.32 0.32 0.32
A3 0.33 0.33 0.33 0.33

Bang 8. Ma tran tinh toan trong s6 cua cac tiéu chi cip 2 trong tiéu chi Al

Trongsé | All Al2 Al3 Al4 Al5 Trong s6 (W1n)
All 0.22 0.22 0.22 0.22 0.22 0.22
Al12 0.20 0.20 0.20 0.20 0.20 0.20
A13 0.22 0.22 0.22 0.22 0.22 0.22
Al4 0.18 0.18 0.18 0.18 0.18 0.18
A15 0.18 0.18 0.18 0.18 0.18 0.18

Bang 9. Ma tran tinh toan trong s6 cila cac tiéu chi cap 2 trong tiéu chi A2

Trong sb A2l A22 A23 A24 A25 Trong s6 (W2n)
A21 0.20 0.20 0.20 0.20 0.20 0.20
A22 0.22 0.22 0.22 0.22 0.22 0.22
A23 0.20 0.20 0.20 0.20 0.20 0.20
A24 0.18 0.18 0.18 0.18 0.18 0.18
A25 0.20 0.20 0.20 0.20 0.20 0.20
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Bang 10. Ma tran tinh toan trong s ciia cac tiéu chi cap 2 trong tiéu chi A3

Trong so A3l | A32 | A33 | A34 | A35 Trong s6 (W3n)
A31 021 | 021 | 021 | 021 | 0.21 0.21
A32 019 | 019 | 019 | 019 | 0.19 0.19
A33 021 | 021 | 021 | 021 | 0.21 0.21
A34 019 | 019 | 019 | 019 | 019 0.19
A35 020 | 020 | 020 | 0.20 | 0.20 0.20

Buwéc 4: Kiém tra tinh nhit quan trong cach danh gia ctia cac chuyén gia hoidc
nha quan ly.

Muc tiéu cta budc nay 1a kiém tra lai tinh nhat quan ciia dir liéu thu thap
dugc. Trong ki thuat AHP, Saaty (2008) dé nghi xem xét ty 1& nhat quan
Consistency Ratio - CR. CR thé hién sy nhat quan va théng nhét y kién cta
cac chuyén gia va nha quéan 1y trong qua trinh danh gia. Néu CR < 0,1 (10%)
két qua dugc chap nhan vi sy dénh gia cta cac chuyén gia tuong ddi nhat
quan, c6 do tin cay phu hop. Nguoc lai, néu CR > 0,1 su danh gia nay khong
nhit quan, cac phan doan c6 phan ngau nhién, can dugc tién hanh danh gia
va xem x¢ét lai.

CR=CI/RI. 1)
Trong do:
CI l1a chi s6 nhat quan (Consistency Index).
RI 14 chi s6 ngau nhién (Random Index).

_ /:ir.'m' —n

Cf = Lo~ 8 )
n—1

n 1a so ti€u chi va Amax la gia tri riéng ctia ma tran so sanh.

Z I.-F.]__:; Z I_‘F-l:! Z I_‘F-:.:! Z I'-F_:H
A = — | E— L2l 4 gl
' n| W, W, IV 7

33 i

Kiém tra cac di€u kién ve tinh nhat quan, nhém tac gia ket luan cac ti€u chi
dugc chap nhan vi sy danh gia ctia cac chuyén gia twrong doi nhat quan.
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4. Ung dung b tiéu chi danh gia mirc d9 thong minh ciia mot nha may

4.1. Do luong va danh gia mirc dp dat dwoc trén tirng tiéu chi

Mirc d6 thong minh ctia nha may dugc danh gia boi ba tiéu chi cap mot va
15 tiéu chi cap hai nhu d3 phén tich & trén. Tuy nhién, ngoai mirc d6 quan
trong da dugc xac dinh theo phuong phap AHP, cac nha may con phai dugc
danh gia muc d6 dat dugc cua cac ti€u chi. Qua tham khao cac tai liéu da
cong bd trong phan 2 ciing nhu y kién cac chuyén gia, nhom tac gia dé xuét
phuong phép do ludong céc tiéu chi nhu trong Bang 11:

Bang 11. Phuong phap do luong cac ti€u chi danh gia

Tiéu chi . .y .
TT A Tieu chi cap II Do lwong
cap I

1 S6 hoa cac trang | Ty 1¢ cac trang thiét bi dugc s6 hoa
thiét bi (A11)

2 Mo dun héa va | Ty 1€ cac may (cum may) dugc mo dun hoa.
chuin hoa giao
tiép, két ndi
(Al12)

3 Két ndi va chia | Do luong theo thang 5 mirc:
s¢ dir liéu (A13) | Muc 1 cac may, mé dun duge két ndi hoan toan véi

nhau trén 01 mang;
Nhém Muc~ 2'céc phin tir co thé “bat tay” trong viéc chia
.A . sé dir liéu;
tiéu chi .
vé ddu Muc 3 cac phan tir cung tinh toan va dua ra cac tham
tu ha s0 t0i uu;
tﬁng:, Miic 4 cac bg phan chon dugc tham s6 toi wu;
(A1) Mtic 5 ty dong hoan toan trong viéc thu thap, phan
tich thong tin va ty c4u hinh lai mét cach tdi wu.

4 Trang bi kha | Ty ¢ cac phan tir dwoc trang bi may vi tinh bén canh
ning tu xi 1y | cic bd didu khién (PLC) dé ting kha ning thong
cho céc thiét bi | minh.

(Al14)

5 Mic d6 tmg | CPS (Cyber physical system) 1a hé théng cong nghé
dung cong nghé¢ | cho phép xay dung mot thuc thé a0 trén mang
CPS (A15) internet van vat cong nghiép song song vodi cac thuc

thé vat ly. Diéu nay cho phép con ngudi c6 thé quan
sat va tuong tac voi cac ddi tugng vat 1y thong qua
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Tiéu chi N . B .
TT A Tiéu chi cap II Do lwong
cap I
dbi twong ao. Tiéu chi nay do ludng mirc do (ty 1¢)
thuc thé duoc trién khai va muc do giéng that cua
cac ddi twong ao.

6 Trinh d6 nhan | Ty 1é nhan lyc da qua dao tao (ngén han va dai han)
luc trong hiéu | vénha may thong minh.
biét va van hanh
nha may thdng
minh (A21)

7 S6 hoa va thong | Ty 1é cac quy trinh dugce sb hoa hodc thong minh

Nhém minh héa quy | hoa.
tiéu chi trinh (A22)

8 vé khai Cong tac lap, | Ty 1€ cac ké hoach dugc lap va diéu chinh tu dong

thac van | thuc hién va | tdi wu trén may tinh hoac ban tu dong c6 su trg gitip
hanh | diéu chinh ké | ciia may tinh.
(A2) hoach (A23)

9 Quan 1y chudi | Cac dbi tac va khach hang duoc két ndi véi mang
cung ung va du | cia nha may dé thu nhan, xir 1y, trao doi va truyén
béo (A24) thong tin theo thoi gian thuc.

10 Thu thdp, phan | Mrc d6 tu dong thu thap va phan tich thong tin
tich dir liéu vén | thong qua cac co s¢ dir liéu 16n nho dién toan dadm
hanh (A25) may.

11 Kha ning xir 1y | Thoi gian va mirc d6 t6i wu dé xtr 1y cac thay doi.
chc thay dbi bat
ngo (A31)

12 Thoi gian 1ap va | Mtc do rit ngan thoi gian so voi nha may truyén

Nhém didu chinh ké | thong hodc vai trung binh nganh.
tew chi | horeh (A32)

13 | vé hiéu Chét lugng cia | Muc chét lugng dugc cai thién sau khi thong minh

qua san pham (A33) | hoa.

14 (A3) Thi phan cta | Mirc ting cua thi phin sau khi thong minh hoa.
nha may (A36)

15 Loi nhuan don | Muc d¢ tang cua lgi nhuan (sau khi trir chi phi va
vi va tong loi | khiu hao dau tw nha may thong minh) sau khi thong
nhuén (A37) minh hoa.

Nguon: Tong hop ciia nhém tdc gid
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4.2. Xay dung bing diém va diém tong hop phan dnh mirc dé théng minh
cua nha may

Diém cua cac tiéu chi (cép 1 va 2) duoc tinh trén co so diém thuc té dat duge
ctia mdi tiéu chi va trong sb cta tiéu chi d6. Trong sb cua cac tiéu chi dugc
xdy dung trong budc 3 la ty 1¢ dong gop tinh theo phan tram cua mo1 tiéu chi
vao tiéu chi cap trén. Dé tlnh ty 1€ dong gop vao diém tong chi can lay trong
sé da tinh nhén vdi trong s6 cua tiéu chi cép trén. Bang ty 1& dong gop va
cach tong hop diém dugc thé hién trén Bang 12.

Bang 12. St dung bo tiéu chi dé xuat danh gia mirc d¢ thong minh
cuia nha may

L . | Piém
Tiéu chi - y | Gia R
TT A Tiéu chi cap II Trong so . | thanh
cap I tri 2
phan
1 S6 hoa cac trang thiét bj (A11) 7.66
2 Mb dun héa va chuin hoa giao tiép, két ndi 708
Nhom tiéu |(A12) '
hivé dau [,
3 | S VE T &t nbi va chia sé di lidu (A13) 7.55
tu ha tang ’
4 (A1) |Trang bi kha nang ty x 1y cho céac thiét bi 6.15
(A14) '
5 Mirc d6 g dung cong nghé CPS (A15) 6.39
6 Trinh d6 nhan lyc trong hiéu biét va van hanh

6.38
nha may thong minh (A21)

7 | Nhoém tiéu |S§ hoa va théng minh héa quy trinh (A22) 7.12

8 cltllil;éjﬁlzlai Cong tac lap, thuyc hién va diéu chinh ké 6.26
hanh (A2) hoach (A23) '
9 Quan ly chuoi cung rng va dy bao (A24) 5.89
10 Thu thap, phan tich di liéu van hanh (A25) 6.38
11 Kha ning xir 1y cac thay ddi bat ngo (A31) 6.94
12 | Nhom tiey |Thot gian 13p va diéu chinh ké hoach (A32) | 6.40
13 | chi vé hiéu |Chat lugng cua san pham (A33) 6.86
14 | U4 (A3) IThi phin ciia nha may (A34) 6.35
15 Loi nhuéan don vi va téng loi nhuan (A35) 6.60

Diém tong hop

Nguon: Tong hop ciia nhém tac gid
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Nhu véy, v6i mot nha may cu thé, ngudi danh gia xem xét va chdm diém
theo Bang 11. Sau khi c6 diém s& dua vao cot gia tri trén Bang 12. Piém cua
ting tiéu chi (diém thanh phan) duoc tinh bang cach nhan cot trong s6 va cot
gi tri. Tong diém thanh phan ciia cac tiéu chi s& duoc diém tong hop vé mirc
d¢ thong minh cta nha may.

5. Két luan

Bai bao budc dau cung cap co sd khoa hoc cho viée xdy dung Bo ti€u chi
danh gia mirc 46 théng minh cua cac nha may cong nghiép (chi s6 san sang
tiép can san xuat théng minh cua doanh nghiép). Khi dugc nghién ciru va
phat trién, day s& 1a cong cu gitp cac nha quan 1y xac dinh thoi diém bat dau,
cach thirc mé rong quy mé ctia doanh nghiép ciing nhu xay dung chién luoc
va ké hoach duy tri ting truong va chuyén doi toan dién 1én san xuét thong
minh tai Viét Nam.

bé danh gia duoc mirc 6 thong minh, cac nha may can c¢in ctr vao ndi dung
thuc t& dang thyc hién tai nha mdy, tham chiéu tiéu chuan do luong trong
Bang 11. Sau khi c6 diém danh gla thyc trang, nhan voi trong s6 trong Bang
12 va tinh diém tong hop. Piém tong hop trén tong 100 diém phan dnh mirc
d6 thong minh ciia nha may, vi du: néu diém dat 100/100 thi nha may da hoan
toan thong minh.

Nhu vy, so véi muc tiéu ban dau, bai bao co ban di 1am rd duoc khai niém
nha may thong minh, déng thoi, sir dung phuong phap phan tich thir bac
(AHP), tinh toan dua ra dugc bd chi so va trong so6 cua timg ti€u chi 1am co
s& dé thong minh hoa cac nha may. Tuy nhién, bo tiéu chi méi duoc tong hop
dua trén cac cong bd qudc té va tinh toan dua trén y kién ciia cac chuyén gia
nén con mang tinh ly thuyet mac du da dam bao do nhat quan. Dé tang tinh
thue té caa ‘nghién clru, can mo rong cac cude diéu tra sb liéu véi day du cac
nha may gdm nha may da théng minh mot phan, nha may cii dau tu tir 1au,
nha may c6 vén dau tu nudc ngoai (FDI), nha may thudc cac chuyén nganh
khéac nhau./.
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