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TOM TAT

Trong boi canh robot cong tac (cobot) dang tré thanh mét lya chon tiém ndang vi kha néing
lam viéc an toan voi con nguoi, tinh linh hoat cao va mirc do phu hop voi moi truong san xudt hién
dai. Tuy nhién, viéc lya chon mot cobot la mot bai toan phuee tap vi can xem xét déng thoi nhiéu tiéu
chi khdc nhau nhw: chi phi dau tw, tdi trong, cong sudt tiéu thu, trong leong robot, tam véi va do
chinh xdc. Vay nhung, hién nay chwa cé nhiéu nghién cvru dé cdp dén vin dé nay. Nghién civu nay dé
xudt mét mé hinh ra quyét dinh da tiéu chi (MCDM) nham hé tro lwa chon mét cobot phit hop théng
qua viéc két hop phwong phép xdc dinh trong s6 entropy véi ba kj thudgt MCDM gom: Ky thudt xép
hang wu tién theo do tuwong dong véi gidi phap Iy twong (TOPSIS), Céc phwong dn do lwong va xép
hang theo gidi phép théa hiép (MARCOS) va Panh gid ty 1é cong thém (ARAS). Trong mé hinh dé
xudt, phwong phdp entropy dwoc sir dung dé tinh trong so tiéu chi theo hudng khdch quan diea trén
muc do phan tan cua dir liéu, trong khi TOPSIS, MARCOS va ARAS dwoc dp dung dé danh gid, so
sanh va xép hang cdc phwong dn cobot. Cdch tiép cin ndy khéng chi cho phep xac dinh phwong an
nao co murc do phu hop cao hon voi muc tiéu, ma con tao co s6 doi chiéu két qua gitta cac phuong
phdp nham ndng cao dé tin cdy ciia qud trinh ra quyét dinh. Nghién civu cung cdp mot khung danh
gid ¢6 hé thong trong qud trinh dau tw, lia chon va trién khai cobot. Pong thoi, nghién ciru ciing
mé ra hwéng tiép cdn tham khdo cho cdc bai todn lywa chon thiét bi cong nghé trong san xudt, nha
mdy trén nén tang cdc phwong phdp ra quyét dinh da tiéu chi.

Twr khéa: Robot cong tac; MCDM; TOPSIS; MARCOS; ARAS.
ABSTRACT

In the context where collaborative robots (cobots) are becoming a promising option due
to their ability to work safely with humans, their high flexibility, and their suitability for modern
manufacturing environments, selecting an appropriate cobot remains a complex problem. This is
because multiple criteria must be considered simultaneously, such as investment cost, payload,
power consumption, robot weight, reach, and accuracy. However, there are still relatively few
studies addressing this issue. This study proposes a multi-criteria decision-making (MCDM) model
to support the selection of a suitable cobot by combining the entropy weighting method with three
MCDM techniques. the Technique for Order Preference by Similarity to Ideal Solution (TOPSIS),
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the Measurement Alternatives and Ranking according to COmpromise Solution (MARCOS), and
the Additive Ratio Assessment (ARAS). In the proposed model, the entropy method is employed to
determine criterion weights objectively based on the dispersion of data, while TOPSIS, MARCOS,
and ARAS are applied to evaluate, compare, and rank the cobot alternatives. This approach not
only makes it possible to identify which alternative is more suitable for the target objectives, but
also provides a basis for cross-checking results among different methods, thereby enhancing the
reliability of the decision-making process. The study offers a systematic evaluation framework for
the investment, selection, and implementation of cobots. At the same time, it also provides a useful
reference approach for technology equipment selection problems in manufacturing and factory

environments based on MCDM methods.

Keywords: Industrial robot; MCDM; TOPSIS; MARCOS; ARAS.

1. GIOI THIEU

Robot cong tac (cobot) 13 nhitng thiét
bi da ning, c6 thé lap trinh lai, dugc thiét ké dé
lam vi¢c an toan va linh hoat cung con nguoi
trong cung khong gian san xuat. Kha nang ra
quyét dinh, phan ung v6i dit liéu cam bién va
giao tiép véi cac thiét bi khac gitip cobot trd
thanh mot thanh phan quan trong trong cac hé
thdng san xuét hién dai [1, 2]. Trong bdi canh
san xuat dang chuyén dich manh theo huéng tir
dong hoa thong minh, linh hoat hoa diy chuyén
va tich hop mé hinh san xuét ciia Cong nghiép
4.0-5.0, cobot ngéy cang dugc xem la giai phép
phu hO’p cho nhiéu ng dung nhu lap rap, gip
dat, cap phoi, han, kiém tra chat luong, dong
g61 va xu 1y vat liéu. So vdi robot cong nghiép
truyén thong, cobot c6 wu thé & kha ning lam
viéc gan con ngudi, dé 1ap trinh, dé tai cAu hinh
va phut hop hon véi cac mdi trudng san xudt co
quy md vira va nho, san xuat da dang chung loai
hodc yéu cau thay d6i nhanh theo don hang. Vi
vay, cobot khong chi 1a mdt thiét bi tu dong hoa
ma con 1a mot nén tang hd trg nang cao ning
suét, chat luong, tinh linh hoat va mic d§ an
toan trong san xuét hién dai.

Céc cong trinh da cong bo lién quan dén

chi dé nay chu yéu phat trién theo ba hudng.
Hudng thuo nhat tap trung vao thiét ke, trién

khai va timg dung cobot trong san xuét, nhu tich
hop cobot vao day chuyén lap rap [3], xdy dung
tram lam viéc cong tac ngudi-robot [4], toi wu
hoa quy trinh san xuat c6 su phdi hop giita con
nguoi va robot [5], hodc ung dung cobot trong
cac nhiém vu xir 1y vat liéu va kiém tra chét
luong [6]. Hudng thir hai tap trung vao danh gia
hi€u qua van hanh cia cobot trong moi trudng
cong nghiép, bao gdm cac nghién ctru vé ning
suat, do an toan, tinh linh hoat, kha nang thich
g voi bién dong san xuat va hiéu qua dau tu
[7]. Hudng thir ba lién quan dén hd tro Iya chon
cong nghé, vai cac nghién ctru dé xuat tiéu chi
lira chon robot, xdy dung khung hd trg ra quyét
dinh cho viéc chap nhan cobot trong nha may
va ap dung cac phuong phap ra quyet dinh da
tiéu chi dé lua chon robot hodc thiét bi tu dong
hoéa phu hop [8]. Nhin chung, cic cong trinh
nay cho théy cobot ¢6 gia tri thyc tién rd rét
trong san XUuét, déng thoi xac nhan réng viéc
lwa chon thiét bi phu hop 1a mot van dé can
dugc nghién ctru doc lap va cé hé théng.

Tuy nhién, xét tir goc d6 dau tu va lya
chon thiét bi cho doanh nghi¢p san Xuét, van
con mot khoang tréng dang ké. Phan 16n cac
nghién ctru hién nay tip trung vao ung dung
cobot trong van hanh hoac ching minh hi¢u
qua cua ching trong moéi truong cong nghiép,
trong khi s6 nghién ctru di thang vao bai toan
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lua chon cobot cho muc tiéu san xuit cu thé
van con han ché. Trén thuc té, mot cobot phu
hop véi mdt cong doan hodac mo hinh san Xuét
nay chua chic da phu hop véi cong doan hay
doanh nghiép khac, boi nha quan 1y phai can
nhic dong thoi nhidu tidu chi nhu chi phi dau
tu, tai trong, cong suét tiéu thu, trong luong
robot, tAm véi, do chinh xac, mirc do an toan,
kha nang tich hop va mtc do phu hop voi yéu
cau cong nghé cua dy chuyén. Dy la cac tiéu
chi khac don vi do, c6 kha nang xung dot va
doi hoi sy danh ddi, dung voi ban chat ciia mot
bai toan ra quyét dinh da tiéu chi. Hon nira,
cac nghién ctru vé MCDM va trong s tiéu chi
ciing cho thay két qua xép hang c6 thé thay doi
dang ké tuy theo phuong phap duogc st dung va
cach xac dinh trong s6 [9]. Néu trong s6 phu
thudc qua nhiéu vao danh gia chu quan hoic
néu chi st dung mot ky thuat xép hang don
1¢, quyét dinh lya chon c6 thé thiéu tinh khach
quan va kho kiém chimg vé d6 6n dinh. Vi vay,
nhu cau xay dung mot khung danh gia cé hé
thdng, khach quan va dang tin ciy cho bai toan
ll_Ia, chon cobot trong san xuét 13 hoan toan can
thict.

Xuat phat tir khoang tréng d6, nghién
ctru ndy dé xuat mot mo hinh ra quyét dinh da
tiéu chi nham hd trg lya chon cobot phu hop
cho moi truong san xuat thong qua viée két hop
phuong phap xac dinh trong sb entropy véi ba
ky thuat MCDM goém TOPSIS, MARCOS va
ARAS. Trong md hinh d& xuat, trudc hét mot
tap ti€u chi danh gia duoc xay dung tu: dic diém
sir dung cobot trong san xuat, bao gdm cac khia
canh k¥ thuat, van hanh va khai thac thuc té.
Sau d6, phuong phép entropy duoc sir dung dé
xéac dinh trong sb theo huéng khach quan dua
trén murc o phan tan cua dir liéu. Trén co sé do,
TOPSIS duoc ap dung dé danh gia muirc d gan
v6i nghiém 1y tuong, ARAS duoc sir dung dé
xép hang theo nguyén 1y ty 1é cong thém, con
MARCOS cho phép do luong va xép hang cac
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phuong an theo 10g1c thoa hlep Diém dong gop
ctia nghién ctru nam 6 viée tiép can bai toan luwa
chon cobot trong bdi canh san xuit thuc tién,
dong thoi ddi chiéu két qua giira nhiéu phuong
phap dé ning cao do tin cdy cua quyét dinh lua
chon.

2. PHUONG PHAP VA VAT LIEU
2.1. Phwong phap trong s0 Entropy

Cac budc cia phuong phéap trong sb
Entropy duoc thuc hién nhu sau:

Budc 1: Xay dung ma tran quyét dinh.

= [xij]mxn (1)

Trong do, m 1a sO phuong an, n 14 s6
ti€u chi, va X; la gia tri cia phuong an i theo
tiéu chi j.

Budc 2: Chuan héa ma tran quyét dinh.
J-ij

2.
Xij
i— 1

Budce 3: Tinh gia tri entropy cua tung
tiéu chi. Gia tri entropy cua ti€u chi j duogc tinh
theo cong thuc:

2)

rij =

~ e rjjIn(ryj) (3)

Khi p,; = 0, quy udce p, ln(p ) 0. Gia tri
entropy E, cang 16n cho thiy du: heu tai tiéu chi
j cang dong déu, do d6 luong thong tin phan
biét gitra cac phuong an cang thap. Nguoc lai,
E, cang nho thi miic do phan tan cua dir licu
cang 16n, phan anh tiéu chi d6 chira nhiéu thong

tin hon.
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Budc 4: Tinh mtre d phan ky cua tung
tiéu chi.

Budc 5: Xac dinh trong sb entropy ctia

tiéu chi.

d.
wj = —n'—_, 0=w;<1, Tw;=1 (5)

Zi:i dj
2.2. Phuwong phap TOPSIS

Céc budc cua phuong phap dugc mo ta
nhu sau:

Budc 1: Xay dung ma tran quyét dinh
ban dau tuong ty nhu phuong phap Entropy.

Budc 2: Chuan héa ma tran quyét dinh.

rij == —'T (6)
/Zizix?j

Budc 3: Xay dung ma tran chuan hoa
co trong s0. Gia sur vecto trong so cua cac tiéu
chi la:

W= (W1, Wy,...,Wp),XZwj =1 (7)

Khi d6, ma tran chudn héa c6 trong so:

Vij = Wil 8)

Bude 4: Xac dinh nghiém ly tudng
duong va nghiém 1y tudng am. Poi voi tiéu chi
loi ich, ta co:

AT = {max(v;j) [j=1..n} (9

A” ={min(v;;) | j = 1..n} (10)

Néu tiéu chi la dang chi phi:

A* = {min(vyj) | j = 1..n} (11)

A7 = {max(vy;) | j =1..n} (12)

Budc 5: Tinh khoang cach dén cac
nghi¢m ly tudéng. Khoang cach tdi nghiém ly

tuong duong va nghiém 1y tuong am lan luot
duoc cho boi:

n
S = (vij—AD? (13
j=1

= ! - — A2
ST = [, tymapt aw

Budc 6: Tinh hé sb gan giii twong dbi.
H¢ so gan giii twong doi cua phuong an i dugc
tinh cho béi:

i (15)

i~ etic-
S}+s;

Trong do: C. € [0,1], C, cang gan 1 thi
phuong an d6 cang tot.

Budc 7: Xép hang cic phuong an. Sip
xép cac phuong an theo thir tu giam dan cua C.
Phuong an ¢6 gia tri C, 16n nhat 1a phuong an
t6t nhat theo TOPSIS.

2.3. Phuong phap MARCOS

Phuong phap MARCOS dugc thyc hién
theo céc budc dudi day.

Budc 1: Xay dung ma tran quyét dinh
ban dau twong tu nhu phuong phap Entropy.
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Budc 2: Mé rong ma tran bang phuwong
an phan ly tuong (AAI) va ly tuéng (Al). Ma
tran mo rong c6 dang:

Xe = (16)

L AT -

Trong d6, cac phan tr cia AAI va Al
duoc xac dinh theo ban chat cua tung ti€u chi.

Dbi véi tidu chi loi ich:

Xaj = miin Xij, Xij = MaX Xjj (17)
Dbi véi tiéu chi chi phi:

Xaj = MaxX Xyj, X:] — miin Xj5 (18)

Trong do, x,, 1a gia tri cia AAL con Xi;
la gié tri ciia Al tai ti€u chi j.

Budce 3: Chuan hoéa ma trdn mé rong.

Dai vaéi tiéu chi chi phi:

N = (19)

nii = 2 (20)

Budc 4: Xay dung ma trdn chuan hoa
cO trong sO.
W= (Wy,Wy,..., Wy),2w; = 1(2I)
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Khi d6, ma tran chuan hoa:
Vii = nij ] W] (22)

Budc 5: Tinh tong gia tri trong s ctia
tung phuong an.

n
S5; = E Vi (23)
j=1

Trong do, S, 1a téng gia tri cua phuong
an 1. Tuong tu, cling xac dinh S, va S, tuong
ung cho AAI va Al

Budc 6: Xac dinh mtre do hiru ich cua
phuong an.
S5

Ky = S (24)
51
K = Sul (25)

Trong d6, K; phan anh quan hé cua
phuong an i so voi AAI, con K;’ thé hién quan
hé cia phuong an doé so voi Al

Budc 7: Tinh ham hitu ich cua tung
phuong an.

K +K;

f(K;) = %
R }(26)

EEC SRy

Hai ham thanh phan duoc viét:

o K 27
(KD = o @)
- K 28
f(Ky) = K+ (28)
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Gia tri f(K,) cang 16n thi phuong an
cang tot.

2.4. Phwong phap ARAS

Cac budc cua ARAS duoc thuc hién
nhu sau:

Budc 1: Xay dung ma tran quyét dinh.

Xp1  Xpz v Xpn

X911 X132 vt Xqn
X=|X21 Xzz - Xpp (29)

Emi1 Ema2z =+ Xmn

Trong do, x; 1a gia tri cua phuong éan i
theo tiéu’ chi j, con Xy, la gia tri toi wu cua tiéu
chi j. Néu gia tri t61 vu chua dugc xac dinh
trude, nd dugc lua chon theo nguyén tic:

Vi tiéu chi loi ich:

Xoj = miaxxij (30)

Vi tiéu chi chi phi:

Xgj = min Xj; (31)
i

Budc 2: Chuan hoa ma tran quyét dinh.

Doi voi tiéu chi loi ich, gid tri chuan

hoa la:
_ X
Xjj = - (32)
}:..
Zi:n 1
Dbi voi tiéu chi chi phi, gid tri chuan
hoa la:
~ Xii 1

m » 1]
= Xij
E X5 .
1=0

Budce 3: Xay dung ma tran chuin hoa
c6 trong sb. Gia sur trong s cua cac tiéu chi
duogc ky hiéu la:

W= (Wq,Wg,...,Wp), Xw; =1 (34)

Ma tran chuan hoéa c6 trong so la:

—

Xij == 5(1] . W] (35)

Budc 4: Tinh gi tri ham ti wu cta timg
phuong an.

n
Si:z ﬁij,1=
=1

Trong do, S la gia tri ham t6i wu cua
phuong an ly tuéng, con S, véii=1,...,mla gia
tri cia cac phuong an can danh gia.

0,1,2, ..., m (36)

Budc 5: Xac dinh mirc d§ hiru ich cua
cac phuong an.

K; = 5—1 —1,2,....m (37)

a]

Gia tri K. cang 16n thi phuong an cang t6t.
3. KET QUA VA THAO LUAN

Trong nghién ctru nay, bay tiéu chi quan
trong dugc xem xét dé lya chon cobot dugec mo
ta nhu sau:

- Kha ning tai caa cobot tinh bang kg:
Day la trong lugng t6i da ma cobot c6 thé nang
hodc mang trong qua trinh lam vi¢c. Cobot c6
kha nang tai I6n hon thuong dugc uvu tién vi co
thé xir Iy cac chi tiét nang hon.

- D6 lap lai tinh bang mm: Tiéu chi nay
thé hién kha ning cta cobot trong viéc quay tre
lai cung mot vi tri nhiéu 1an véi d6 chinh xac
cao. Gia tri d¢ 13p lai cang nho thi d6 chinh xac
cang cao.
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- TAm v6i ciia cobot tinh bing mm: Day
1a khoang cach ti da tir tim robot dén diém lam
viéc xa nhat ma cobot c6 thé tiép can. Cobot co
tam voi 16n hon sé& linh hoat hon trong khong
gian lam viéc.

- Téc dd dung cu tinh béng m/s: Tiéu
chi nay phan anh téc d6 di chuyén ctia dau cong
cu cua cobot trong qua trinh thyc hi¢n nhi€ém
vu. Téc d6 cao hon gilip ting ning suit va giam
thoi gian chu ky san xuét.

Bang 1. Danh sdach cac tiéu chi lya chon

- Trong lugng cobot tinh bang kg:
Day la trong luong tong thé ciia cobot. Cobot
¢6 trong luong nhe hon thuong dé lap dit, di
chuyén va tich hop trong diy chuyén san xuét.

- Cong suat tiéu thy dién cia cobot
tinh bang kW: Day 1a luong cong suét dién ma
cobot can st dung trong qua trinh hoat dong.
Gia tri nay phan anh muc ning lugng can thiét
dé robot van hanh. Thong thudng mong mudbn
cong suit tiéu thu thip hon dé tiét kiém dién
nang va giam chi phi van hanh.

- Chi phi d4u tu ban dau cua cobot: Day

STT Tiéu chi Pon vi | Ky hi¢u o s 2 R
Khi ning i cia la so tién can l?o fa de» muaiva l?p dAat c‘obot
1 robot kg Cl phuc vu cho qua trinh san xuat hodc van hanh.
> Do lap lai o 2 B%ng 1 mf);té q?nh s’éch cAeic tiélj ch} Vé‘k}'/ hiéu:
3 | Thm véi cia robot . 3 Bang 2 thé 1.11¢n cac thong 50 cua tung loai
: cobot (12 loai cobot) theo cac ti€u chi.
4 Toc d6 dung cu m/s C4
> | Trong luc:mg cuarobot | kg S Béang 1 md ta danh séach cac ti€u chi va
6 | Cong suat tiéu thy kW | C6 ky hiéu. Bang 2 thé hién cac thong sb cla timg
7 | Chi phi dau tw INR c7 loai cobot (12 loai cobot) theo cac tiéu chi.
Bdng 2. Ma trdn quyét dinh
Cobot Cl C2 C3 C4 C5 C6 C7

Cobot-1 3.15 0.03 850 1.2 18.4 200 2148133

Cobot-2 3.22 0.02 626 1.5 12.0 150 1239308

Cobot-3 3.5 0.03 625 1.9 15.5 150 1652410

Cobot-4 3.35 0.02 624 2.1 16.5 150 1652410

Cobot-5 3.37 0.03 624 2 16.5 150 1651584

Cobot-6 3.56 0.02 620 1.4 15.0 120 1404549

Cobot-7 2.88 0.02 620 1.5 15.0 120 1083981

Cobot-8 3.05 0.05 550 1.6 17.0 260 1569707

Cobot-9 3.67 0.10 855 1.3 17.8 80 1074067

Cobot-10 3.34 0.05 630 1.1 13.0 240 1817651

Cobot-11 3.23 0.04 560 2.2 20.0 120 1652410

Cobot-12 3.01 0.02 590 2 18.0 100 1652410
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Két qua trong sb cac tiéu chi theo
phuong phap entropy dugc thé hién trong Hinh
1. Ta thay rang trong s cua cac tiéu chi dugc
xéac dinh bang phuong phap entropy c6 su khac
biét trong ddi 13 rang.

05

(=1 (=] o
n w e

Entropy weights

o
-

C1 C2 C3 C4 C5 C6 Cc7
Criteria

Hinh 1. Trong sé entropy ciia cdc tiéu chi

Trong d6, tiéu chi C2 c6 trong sb cao
nhat véi gia tri 41.6%, cho thay tiéu chi nay
¢6 mirc d6 anh huong 1on nhit dén qué trinh
danh gi4 va lya chon phuong an. Tiép theo 1a
cac tiéu chi C6 véi trong s 1a 25.3% ciing 1a
nhiing ti€u chi quan trong trong mo hinh ra
quyét dinh. Bén canh do, tiéu chi C4 va C7 ¢6
trong s6 lan luot 12 11.8% va 10.1%, thé hién
muc d§ anh hudng trung binh trong tap tiéu
chi. Trong khi do6, cac tiéu chi C5, C3 va C1 c6
trong s6 thap hon cho thdy muc do dong gop
clia cc tidu chi nay vao qué trinh dénh gia tong
thé 1a thép hon so véi cac tiéu chi con lai. Su
phan bd trong s6 ndy phan dnh mirc 46 thong
tin va tim quan trong khac nhau cua timg tiéu
chi trong by ditr liéu. Nhiing ti€u chi co6 trong
s6 cao déng vai tro quyét dinh hon trong viéc
phéan biét cac phuong an cobot, trong khi céc
tidu chi c6 trong s6 thap c6 anh hudng nho hon
dén két qua danh gia cudi cung. Piu nay giup
dam bao rang qua trinh ra quyét dinh dugc thuc
hién khach quan va tap trung nhiéu hon vao cic
tiéu chi mang lai nhiéu thong tin nhat.

Bang két qua xép hang cho thdy su
tuong dong kha cao giita ba phuwong phap
TOPSIS, MARCOS va ARAS. Cobot-12 déu
dugc xép hang thtr nhit trong ca ba phuong
phap, chimg to dy la phuong an tdi wu nhat.
Céc cobot Cobot-7 va Cobot-6 ciing ndm trong
nhém dan dau véi cac vi tri 1an luot 1a 2 va
3. Trong khi d6, nhom cac cobot c6 thir hang
trung binh nhu Cobot-2, Cobot-4, Cobot-5 va
Cobot-3 c6 sy dao dong khong dang ké giira
cac phuong phap. O nhom cudi, su khac biét
chu yéu xuét hién gitra Cobot-9 va Cobot-10,
phan anh mirc d6 nhay cua két qua ddi voi timg
phuong phap danh gia. Nhu vay, két qua xép
hang c6 tinh nhat quan cao, qua d6 cung cb do
tin cdy ctia qua trinh ra quyét dinh.

Bdng 3. Két qud xép hang cdc lwa chon

Cobot TOPSIS | MARCOS | ARAS
Cobot-1 9 10 10
Cobot-2 5 4 4
Cobot-3 7 7 7
Cobot-4 4 5 5
Cobot-5 6 6 6
Cobot-6 3 3 3
Cobot-7 2 2 2
Cobot-8 11 11 11
Cobot-9 12 9 9
Cobot-10 10 12 12
Cobot-11 8 8 8
Cobot-12 1

4. KET LUAN

Trong nghién clru nay, cac phuong
phap ra quyét dinh da tiéu chi gdm TOPSIS,
MARCOS va ARAS d3 duoc ap dung dé danh
gia va xép hang 12 phuong an cobot dua trén
tap hop cac tiéu chi k¥ thuat va kinh té. Két qua
cho thdy su twong dong cao giita ba phuong
phap, qua d6 khang dinh tinh 6n dinh va db tin
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cay cua mo hinh dénh gia dugc dé xuét. Pic
biét, Cobot-12 dugc xép hang cao nhét & ca ba
phuong phap, cho thiy day 1a phuong an ti wu
nhét trong s6 cac lya chon duoc xem xét. Bén
canh do6, Cobot-7 va Cobot-6 ciing dugc xac
dinh 1a nhitng phuong an c6 muc d¢ phu hop
cao, ludén nam trong nhom din dau. Su khéc
biét nho trong thtr hang cua mot vai phuong
an, dién hinh nhu Cobot-9 va Cobot-10, phan
anh dac trung riéng cua tung phuong phap tinh
toan, song khong 1am thay d6i xu hudéng danh
gid chung. Piéu nay chung to viéc két hop
nhiéu phuong phap MCDM trong phan tich
khong chi giup tang tinh khach quan ma con
nang cao d tin cay cua két qua lya chon. Trén
co so d6, nghién ciru da cung cdp mot cach tiép
can co hé théng va thuc tién nham hd trg qua
trinh lwa chon cobot phu hgp trong mai truong
san xuat thong minh. Trong tuong lai, mo hinh
nghién ctru c6 thé dugc mé rong bang cach bd
sung thém céc tiéu chi dinh tinh, cac yéu td bat
dinh hodc tich hop v6i cac phuong phap xac
dinh trong s6 nang cao nhu AHP, BWM hoic
Entropy dé nang cao hon nita d6 chinh xac va
kha ning tmg dung trong thyc tién. <

Ngay nhan bai: 04/5/2026
Ngay phan bién: 12/5/2026

Tai liéu tham khao:

[1]. C. Taesi, F. Aggogeri, & N. Pellegrini,
“COBOT applications — Recent advances and
challenges”. Robotics, 12(3), 79, 2023.

[2]. M. Faccio, & Y. Cohen, “Intelligent cobot
systems:  human-cobot  collaboration in
manufacturing”.  Journal of Intelligent
Manufacturing, 35(5), 1905-1907,2024.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 342, thang 6 nim 2026

[3]. P. Chutima, “Assembly line balancing with
cobots: An extensive review and critiques”.
International Journal of Industrial Engineering
Computations, 14(4), 785-804, 2023.

[4]. Faccio, M. et al., “Human factors in cobot era. a
review of modern production systems features”.
Journal of Intelligent Manufacturing, 34(1),
85-106, 2023.

[5]. G. Figliolini, C. Lanni, & L. Tomassi, “Cobot
kinematic model for industrial applications”.
Inventions, 10(3), 37, 2025.

[6]. S. Kakade, B. Patle, & A. Umbarkar,
“Applications of collaborative robots in agile
manufacturing: a review”. Robotic Systems
and Applications, 3(1), 59-83, 2023.

[7]. R. Ojstersek, B. Buchmeister, & A. Javernik,
“The importance of cobot speed and
acceleration on the manufacturing system
efficiency”. Procedia Computer Science, 217,
147-154, 2023.

[8]. G. B. Mahanta, B. Mohanty, A. Rout, B.
B .Biswal, & A. Jha, “Selection of cobot
for human-robot collaboration for robotic
assembly task with Best Worst MCDM
techniques”. In 2023 IEEE 7th Conference on
Information and Communication Technology
(CICT), 1-6, 2023.

[9]. E. Ayyildiz, M. Cari, B. Kara, & N. Aydin,
“Prioritizing the Selection Factors of
Collaborative Robots (Cobots) for Assembly
Lines by Best Worst Method”. In International
Conference on Intelligent and Fuzzy Systems,
350-358, 2025.

cokhivietnam.vn



