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TOM TAT

Trong boi canh cudce cich mang céng nghiép 4.0, nhitng tién bo cong nghé dia mé ra nhiéu
co héi to Ién nham nang cao murc do tw dong hoa trong cac quy trinh san xudt. Viéc tich hop robot
dé thay thé lao déng con nguoi diege xem la mot buede phat trién then chot. Ngay nay, robot da tro
nén phoé bién trong nhiéu linh viee khdc nhau, dong vai tro quan trong trong viéc ndng cao dé chinh
xde, toc dé va kha nang kiém sodt chat lwong trén cac day chuyén san xuat. T uy nhién, sy da dang
vé chung loai robot voi cac dac tinh khdac nhau nhw tai trong, téc dé va chi phi da khién viéc lua
chon robot phit hop cho mét vmg dung cu thé tré nén khé khan. Pé gidi quyét vin dé nay, viéc dp
dung cdc phwong phdp ra quyét dinh da tiéu chi (Multi-Criteria Decision Making — MCDM) da
néi lén nhwe mot chién heoc hiéu qud nham hé tro qud trinh ra quyét dinh. Trong nhitng nghién ciru
gcin day, cac ky thuat MCDM da dwoc swr dung dé danh gid va so sanh robot dva trén nhiéu tiéu
chi khéc nhau. Théng qua viéc dp dung cdc phwong phdp nay, cdc nganh cong nghiép cé thé toi
uu hoa qua trinh lya chon robot, twr do nang cao hiéu qua van hanh. Trong nghién cvuru nay, chung
16i dé xudt mét phwong phdp MCDM lai méi, két hop phwong phdp phan tich thir bic (AHP) dé
xdc dinh trong s6 véi cac phirong phdp Additive Ratio ASsessment (ARAS), Complex PRoportional
ASsessment (COPRAS) va Measurement of Alternatives and Ranking according to COmpromise
Solution (MARCOS) nham dénh gid va xép hang robot khai thac mo. Phuwong phap nay xay dung
cdc trong so dwa trén ¥ kién chuyén gia, dong thm xem xét tam quan trong cua viéc so sanh cap
cac tleu chi. Két qua nghlen citu cho thdy robot s6 7 la lwa chon toi wu nhat, trong khi robot 50 2
dirge xép hang thap nhdt, voz sw nhdt quan vé ket qud trén ca ba phu’o’ng phap dwoe dé xudt. Ket
qua mang y nghia cung cdp dinh hwong thiét yeu trong viéc gidi quyét mang ludi phirc tap cdc yéu
16 khi lwa chon robot ddp iing yéu cau san xudt.

Twr khoa: Robot khai thac mo, Phuwong phap MCDM; Phwong phap AHP.

ABSTRACT

Amidst the 4.0 industrial revolution, technological advancements have created vast <
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opportunities for enhancing automation within manufacturing processes. The integration of robots
to supplant human labor stands as a pivotal development. These robots, now ubiquitous across
various sectors, are instrumental in bolstering precision, speed, and quality control in production
lines. However, the multiplicity of different robotic kinds with differing characteristics like load
capacity, speed, and cost makes it difficult to choose the best robot for a given application. To
address this issue, the adoption of multi-criteria decision-making (MCDM) methods has emerged
as a valuable strategy for facilitating informed choices. Recent research endeavors have leveraged
MCDM techniques to assess and compare robots across a spectrum of criteria. By employing these
methodologies, industries can optimize robot selection processes, thereby enhancing operational
efficiency. In our current investigation, we introduce a novel hybrid MCDM approach that
amalgamates analytic hierarchy process (AHP) weighting with Additive Ratio ASsessment (ARAS),
Complex PRoportional ASsessment (COPRAS), and Measurement of Alternatives and Ranking
according to COmpromise Solution (MARCOS) methodologies to evaluate and rank mining robots.
This methodology involves constructing weights based on expert insights, while also acknowledging
the significance of pairwise criterion comparisons. Our findings indicate that robot 7 emerges as
the most favorable choice, while robot 2 ranks as the least optimal option, demonstrating consistent
outcomes across all three proposed methodologies. These findings have significant ramifications for
manufacturers, providing them with crucial direction in negotiating the complex network of factors

involved in choosing robots that meet production requirements.

Keywords: Mining robot; MCDM methods; AHP method.

1. GIOI THIEU

Trong bdi canh cudc cach mang cong
nghiép lan thtr tu, su phat trién nhanh chong
ctia khoa hoc va cong nghé di mé ra nhiéu co
hoi nham nang cao muc do tu dong hoa trong
san xuét [1]. Trong do, viéc nghién clru va tng
dung robot dé thay thé lao dong con ngudi trong
céc hoat dong khai thac hAm mo ngay cang tré
nén ca?ip thiét [2]. Tuy nhién, dé dat duoc hiéu
quéa tdi uu, bao dam chét lugng san pham va
nang cao hi€u qua van hanh, vi¢c lya chon loai
robot phtt hop v6i yéu cau cy thé cua timg diéu
kién san xuat 1a yéu t6 then chét. Quyét dinh
lwa chon robot khong chi nham giam chi phi
van hanh va gia ting hiéu sudt ma con hudng
tGi viéc tdi wu hoa nhiéu khia canh khéc cua
qua trinh san xuat, bao gém an toan lao dong,
nang suat, chit lugng san pham, hiéu qua si
dung khong gian va tai nguyén, tinh linh hoat
cling nhu rat ngén thoi gian hoan thanh [3].

Nguoc lai, viéc lya chon robot khdng phu hop
¢6 thé dan dén nhitng hiu qua nghiém trong,
lam suy gidm kha nang canh tranh cta cac nha
may khai thdc mo. Nhiing hau qua nay bao
gom giam nang sudt va tac dong truc tlep dén
chat lugng san pham, khién san pham khong
dap tng duoc cac tiéu chuan vé chat luong [4].
Do do, viéc lya chon robot phu hop khong chi
1a mot budc quan trong trong dau tu va trién
khai cong nghé méi ma con 1a yéu t6 then chét
dam bdo su thanh cong va nang luc canh tranh
clia cac co so khai thic mo trong bdi canh cong
nghiép hién nay [5]. Viéc lu:a chon robot can
xem xét nhiéu tiéu chi, bao gdm cac yeu t6 lién
quan dén hiéu sudt nhu tai trong, tbc do van
hanh, d§ chinh xac va d¢ lap lai, muc do tu
dong hoa yéu cau, kha niang tuong thich voi hé
théng hién c6, d6 bén trong diéu kién lam viéc
thuc t& va kha ning nang cap trong tuong lai.
Pong thoi, cac tidu chi lién quan dén chi phi
cling can duoc xem xét, bao gdm chi phi dau
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tu ban dau, chi phi van hanh va béo tri, do tin
ciy, kha ning hoat dong lién tuc, miac do hod
trg k¥ thuat tir nha cung cp robot va yéu cau
dao tao cho viéc van hanh va bao tri robot [6,
7]. Su phirc tap va da dang cua cac yéu té nay
khién qua trinh ra quyét dinh lya chon robot tro
nén kho khin. Dé giai quyét van dé nay, cac
phuong phap MCDM dugc sir dung nhu nhitng
cong cu hiéu qua nham dua ra cac quyét dinh
t6i wu. MCDM cho phép danh gia va so sanh
nhiéu yéu t6 va tiéu chi khic nhau, tir d6 hd
tro lya chon phuong an tdt nhat dua trén cach
tiép can toan dién va c6 hé thong [8]. Trong
linh vuc lua chon robot, nhiéu nghién cuu gﬁn
day da ap dung cac phuong phap MCDM dé
danh gia va so sanh cac ti€u chi nhu tai trong,
tdc d6 van hanh, chi phi va d6 chinh xac nhim
dam bao lya chon robot toi . Trong [9], cac
tac gia da sir dung cac phuong phap VIKOR va
ELECTRE & danh gia va so sanh robot dua
trén nhiéu tiéu chi. Trong [10], EDAS dugc ap
dung cho viéc lya chon robot cong nghiép, cho
thdy hiéu qua va do chinh xac cao trong viéc
xép hang robot voi cac tiéu chi phiic tap va
xung dot. Trong mot nghién ctru khac [11], hai
md hinh MCDM lai méi (TOPSIS-ARAS va
COPRAS-ARAS) di dugc phat trién dé danh
gid va xép hang 12 robot thay thé dya trén nim
tiéu chi lya chon, véi sy hd tro clia cong cu xac
dinh trong s6 CRITIC. M6t phuong phap lai
khac, BW-EDAS, da dugc ap dung dé lya chon
robot cong nghiép tdi wu, chimg minh tinh 6n
dinh va d¢ tin cdy cao thong qua phan tich do
nhay va so sanh vdi cac phuong phap MCDM
khac nhu TOPSIS va VIKOR [12]. Céc tac gia
trong [13] da st dung phuong phap MOORA
két hop véi phuong phap Entropy dé Iya chon
robot cho nganh cong nghiép 6 t6, giai quyét
céc tiéu chi xung dot va yéu cau phuc tap tir
cac nha san xuét robot. Phan 16n cac phuong
phap nay don gian hoa qua trinh ra quyét dinh,
pht hop véi cac bai toan ra quyét dinh don gian
hodc khi céc ti€u chi c6 muc do quan trong

twong duong. Tuy nhién, cac phuong phap nay
c6 thé khong phan biét duoc muc do quan trong
turong doi gitra cac tiéu chi. Khi tit ca cac tiéu
chi duge dbi xir nhur nhau ma khéng cé sy uu
tién, nhirng yéu t6 thuc sy quan trong co thé bi
danh gia thap hodc khong dugc xem xét day du,
dan dén cac quyét dinh chua t6i vu trong nhirng
truong hop ma céc tiéu chi ¢ tam quan trong
khac nhau.

Trong nghién ctru niy, chiung toi dé
xudt mot phuong phap ra quyét dinh da tiéu chi
lai méi. Cu thé, phuong phap phan tich tht bac
AHP dugc st dung dé xac dinh trong s6 cua
cac ti€u chi danh gié robot cong nghi¢p. Nam
tiéu chi duoc xem xét bao gdm: khdi lugng co
hoc cua robot, d¢ lap lai, tai trong, tam voi toi
da va muec tiéu thy nang lugng. Qua trinh thuc
hién bét dau bang viéc xac dinh muc tiéu va cac
tiéu chi danh gia, xay dung ciu tric phan cip,
tién hanh so sanh cip giita cac tiéu chi, tinh
toan trong s6 va kiém tra tinh nhit quan cua
ma tran so sanh. Sau khi xac dinh dugc trong
sO cac tiéu chi, ba phuong phap MCDM khac
nhau (ARAS, COPRAS, MARCOS) duogc éap
dung dé danh gia va xép hang céac robot. Viéc
tich hop trong s6 xac dinh bang AHP véi cac
phuong phap MCDM gitp dam bao tinh khach
quan va do chinh xéc trong viéc xac dinh tam
quan trong cua cac tiéu chi.

2. PHUONG PHAP VA VAT LIEU
2.1. Phuwong phap ARAS
Phuong phap ARAS duoc thiét ké dé

danh gi4 cac phuong an ra quyét dinh theo céac
budce sau:

Budc 1: Xay dyng ma tran quyét dinh
c6 kich thude n x m, trong do n 1a s6 phuong
an va m 1a so tiéu chi:
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xll x12 xlm
X X el X
21 22 2m
Yy =1 Do : (1)
xnl xn2 “ xnm

Budc 2: Chuan héa ma tran quyét dinh.
Dbi vai cac tidu chi dang loi ich sir dung cong
thire (2) va dbi v6i cac tiéu chi dang chi phi
st dung cong thuc (3). Trong nghién cuu nay,
phuong phap chuan hoéa theo tong duoc sir
dung.

_
(T 2)
ny
i=0
1
Xl..
Iy = i’l 3)
i=0 Xij

Budc 3: Xay dung ma trin quyét dinh
v, c0 xét dén trong so0, thong qua qua trinh gan
trong sO va chuan hoa:

V; =W, XF, (4)

Budc 4: Xac dinh gia tri cia ham tb1 wu:

S=>v, (5)
j=1
Budce 5: Tinh toan marc d6 hiru ich K.:
S.
K,=2t (6)
SO

Trong do: S, va S la cac gia tri cua ti€u
chi to1 uu.

2.2. Phwong phap COPRAS

Phuong phap COPRAS dugc thiét ké

dé danh gia cac phuong 4n ra quyét dinh theo
cac budc sau:

Budc 1: Tinh toan ma tran quyét dinh
da duogc chuan hoa bang cong thuec:

Ty = (7)

Budc 2: Tinh toan ma tran quyét dinh
chuén hoa co trong s6, duoc xac dinh béng cach
nhan cac phén tir ciia ma tran chuin hoa véi cac
hé sb trong s6 twong mg theo cong thirc:

Vi =W, XT; )

Budc 3: Xéac dinh tong cac gid tri chuan
hoéa co trong s6 da duoge tinh toan trude do.
Cong thtrc (9) duogc sir dung cho cac tiéu chi
dang loi ich va cong thtrc (10) dugc st dung
cho céc tiéu chi dang chi phi.

k

S =2 ©)
j=1

S.=>v, (10)
Jj=k+1

Trong d6, k 1a sb luong tiéu chi can
duoc t6i da hoa. Céc tiéu chi con lai tir k+1 dén
n la cac tiéu chi vu tién giad tri nhé hon. Céc
giatriS, vasS, thé hién mirc d6 dat duoc muc
ti€u cua ting phuong an. Gia tri S, cang 16n thi
phuong an cang t6t, dong thoi gia tri S, cang
nho ciing cho thdy phuong an cang uu viét.

Budc 4: Tinh toan mic d§ quan trong
tuong doi cua cac phuong an:

S—min ’ i: S—[

Q=8 +—F—= (11)

N S—min
S ‘Z(S.J

i=1
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Budc 5: Xép hang cubi cung cac phuong
an duoc thyc hign dua trén gia tri U

U =%'100% (12)
0,

Trong do: Q™ la gia tri 16n nhit cua
ham hiru ich. Phuong an c6 gia tri U, cang 16n
thi cang tot.

2.3. Phwong phap MARCOS

Phuong phap MARCOS dugc thiét ké
dé danh gia cac phuong an ra quyét dinh theo
cac budc sau:

Budc 1: Dya trén ma tran quyét dinh
ban dau, xay dung ma tran quyét dinh mo rong
bang cach bd sung phuong an 1y tuong (Al) &
hang cudi cung va phuong an phan 1y tudng
(AAI) ¢ hang dau tién.

xaal xaaZ xaan
'xll ‘x12 ‘xln
X. X. X.
21 22 2
M= : 2n (13)
xml 'xm2 e 'xmn
L xail xai2 e xain a

Gia tri cia phuong an ly tudng va
phuong an phan 1y tuong d6i voi cac tiéu chi chi
phi (C) va lgi ich (B) dugc xac dinh nhu sau:

minx, ifjeB

AAI:{ v (14)
maxx, ifjeC
maxx. ifjeB

A1={ Sy (15)
minx, ifjeC

Budc 2: Chuan héa ma tran quyét dinh
mo rong.

X, .
— ifjeC
X .

n; =4 (16)
i ifjieB
X..

g

Budc 3: Xay dung ma tran c6 trong s6
dya trén cac gia tri cia ma tran quyet dinh mé
rong da dugc chuan hoa theo cong thuc (17).

vijzwi(nij+1) (17)
Budc 4: Tinh toan mirc do hiru ich cia

cac phuong an K, so v6i phuong an ly twong va
phan 1y tudng:

(18)

|so |

K = (19)

Trong d6: S,(i = 1,2,3...,m) la tong c4c
phan tir ctia ma tran c6 trong so =

S = i v (20)
i=1

Budc 5: Xac dinh ham hiru ich cho cac
phuong an dugc xem xét theo cong thue (21).

K'+K
f(K)= e — (21)
LKD) 1= FKD)
S(K) SKD)

Trong d6: f(K,) biéu thi ham hitu ich
twong Ung voi phuong an phan ly tuéng, con
f(K.") bicu thi ham hitu ich twong tmg véi
phuong 4n 1y twong. Cac ham nay c6 thé dugc
xac dinh 1an luot theo cac cong thire (22) va
(23).

. K
S(K)= K +K- (22)
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K
K')y=—7"— (23)
S(K7) K +K
2.4. Phuong phap AHP

Budc 1: Dua trén y kién cua cac chuyén
gia va sur dung thang danh gia tir 1-9 dugc trinh
bay trong Béang 1, tién hanh so sanh cap giita
cic tiéu chi nham dénh gia tdm quan trong
tuong d6i cua ting tiéu chi va xay dung ma
tran so sanh.

Bdng 1. Thang do vé mirc dg quan trong

Thang do Dinh nghia
1 Mtic d9 quan trong ngang nhau
2,3 Mirc d§ quan trong thép
4,5 Mtic d9 quan trong trung binh
6,7 Muc do quan trong cao
8,9 Mirc d6 quan trong rat cao

Budc 2: Xac dinh ma tran trong ) trung
binh, trong d6 trong sé cia mdi tiéu chi duoc
tinh todn dua trén gid tri trung binh cta tirng
hang trong ma tran so sanh.

Budc 3: Kiém tra tinh hop 1y cua cac
gi4 tri tiéu chi trong ma tran bang cach tinh ty
s6 nhat quan. Chi sb nhat quan cua ma trén so
sanh dugc xac dinh theo cong thirc sau:

Y
c1.= o) = 1)”) (24)

3. KET QUA VA THAO LUAN

Trong qué trinh ra quyét dinh da tiéu
chi nham déanh gia va Iya chon cac phuong an,
vai tro cua cac chuyén gia cé y nghia dic biét
quan trong. Hoi dong chuyén gia ctia nghién
clru nay bao gdm nhiing ca nhan c6 nhiéu nam

kinh nghiém trong linh vuc robot cong nghiép.
Kién thtrc chuyén mén sau rong cung voi kinh
nghiém thuc tién phong phil cia ho bao dam
rang cac quyét dinh duoc dua ra trén co sé khoa
hoc va thyec tién viing chic, qua d6 gop phan tbi
uu hoa két qua lwa chon cudi cing (Béang 2).

Bdng 2. Danh sach cac chuyén gia danh gia

) ) Kinh nghiém
Nguoi ra quyét dinh | Tudi | trong linh vue
(nam)
Chuyén gia 1 (DM1) | 45 >15
Chuyén gia 2 (DM2) 40 >10
Chuyén gia 3 (DM3) 42 >10

Tiép theo, nim tiéu chi dugc thiét lap
dé lua chon robot: Tiéu chi thir nhét, Khéi
luong co khi (C1), duge do bang kilogam (kg).
Khéi lugng cia robot thudng ty 1& thuan véi
kha ndng mang tai ciia nd: robot cang nang thi
kha ning mang tai cang 16n. Diéu nay c6 nghia
1a robot c6 khdi lwong 16n thuong cé thé nang
va van chuyén cac vat niang hon, dap tng yéu
cau ctia cac ing dung cong nghiép phirc tap doi
hoi luc 1am vi¢e cao. Do do, day dugc xem la
mot tiéu chi 1g1 ich; Ti€u chi thu hai, B 1ap lai
(C2), dé cap dén kha ning cua robot thyc hién
cung mot nhi¢m vu nhiéu 1an v6i d6 chinh xac
cao va dugc do bang milimét (+ mm). Do lap
lai cang cao thi d§ chinh xac trong céc thao tac
lap cang 16n, vi vay day cling 1a mdt ti€u chi lgi
ich; Tiéu chi thir ba, Kha nang mang tai (C3), la
tai trong t6i da ma robot c6 thé xir 1y trong mot
lan thao tac, dugc do bang kilogam (kg). Kha
nang mang tai 16n hon cho phép robot xur ly
cac vat nang hon, do do ti€u chi nay cting dugc
Xép vao tiéu chi loi ich; Tiéu chi thir tw, TAm
v6i thi da (C4), biéu thi khoang cach 16n nhat
ma canh tay robot co thé vuon t6i dé thuc hién
nhiém vy, duoc do biang milimét (mm). Tam
v6i 16n hon gitp robot tiép can va lam viéc
trong khong gian rong hon, vi vay day 1a mot
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tiéu chi loi ich; Cubi cung, ti€u chi thir nam,
Mirc tiéu thu cong sudt trung binh (C5), phan
anh muc ti€u thy nang lugng dién trung binh cua
robot, duoc do bang kilowatt (kW). Mirc tiéu thu
cong suat thdp hon gitp giam chi phi van hanh
va tiét kiém nang lugng, do do tiéu chi nay dugc
phan loai 1a ti€u chi chi phi (Bang 3).

Bdng 3. Danh sach cdc tiéu chi danh gid

Trude hét, ba chuyén gia da sir dung
thang danh gia trong Bang 1 dé xay dung ma
tran so sanh cap gitta cac tiéu chi. Ma tran so
sanh cdp trung binh dugc trinh bay trong Bang
5.

Bdng 5. Ma trdn so sanh cap trung binh cua cdc
tiéu chi

Sau khi xac dinh céc tiéu chi can thiét
dé danh gia viéc lya chon robot han hd quang
cong nghiép, tim phuong an thay thé da duoc
liét ké cung véi céac gia tri tuong ung cho ting
tiéu chi. Mdi robot dugc danh gia dua trén cac
tiéu chi chinh nhu khoi lugong co khi, do 1ap lai,
kha ning mang tai, tim v&i toi da va murc tiéu
thu cong suit trung binh. Cac thong sb nay da
duoc thu thap va phan tich mot cach can than
nham dua ra quyét dinh t&i uu nhat cho nhu cau
san xuét (Bang 4).

Bdng 4. Ma trdn quyét dinh

Phwong an | C1 C2 [ C3| C4 | C5
Robot 1 145 | 0.02 | 12 | 1441 1
Robot 2 27 10.018 | 7 911 | 0.5
Robot 3 170 | 0.05 | 4 | 1500 | 0.6
Robot 4 272 | 0.04 | 20 | 1650 | 3.4
Robot 5 250 | 0.02 | 25 | 2409 | 2
Robot 6 230 | 0.05 | 10 | 1925 | 5.6
Robot 7 501 | 0.15 | 6 | 4368 | 2.5
Robot 8 215 | 0.08 | &8 | 1801 |5.05

Phwong an | C1 C2 C3 C4 Cs
STT Tiéu chi Pon vi | Ky hié

enen CALNES AL L C1 I VS V- S V7R B
1 Khoi lugng co khi kg Cl1
2 Do lap lai (+/-) mm 2 C2 3 1 1/6 | 1/7 6
3 Kha nang mang tai kg C3 C3 5 6 1 1/3 7
4 l’;m Z(z’l ttohl daA mm C4 Ca 4 7 3 ) 4

uc tiéu thu cong

3 | suét trung binh kw © Cs e | U6 | 17| U4 | 1

Trong sb cua ting tiéu chi dugc xac
dinh chi tiét bang phuong phap phan tich thir
bac (AHP). Cac trong sd nay duoc trinh bay rd
rang trong Bang 6.

Bang 6. Trong so cua cac tiéu chi

Tiéu chi| C1 C2 C3 C4 Cs

w. 0.084 | 0.116 | 0.323 | 0.442 | 0.035

Sau khi xac dinh trong s6 cua ting tiéu
chi trong Bang 6, ma trdn quyét dinh (Bang
4) dugc sir dung dé danh gia va xép hang cac
phuong an. Két qua xép hang thu duoc tir cac
phuong phap dugc trinh bay trong Bang 7.
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Bang 7. Xép hang két qua

Phwong phap Robot 1 | Robot 2 | Robot 3 | Robot 4 | Robot 5 | Robot 6 | Robot 7 | Robot 8
K, 0.353 0.237 0.303 0.499 0.619 0.401 0.731 0.389
ARAS
Rank 6 8 7 3 2 4 1 5
U, 0.480 0.323 0.415 0.678 0.838 0.546 1.0 0.532
COPRAS
Rank 6 8 7 3 2 4 1 5
F, 0.350 0.231 0.293 0.495 0.618 0.395 0.710 0.378
MARCOS i
Rank 6 8 7 3 2 4 1 5
Ca ba phuong phap déu xép Robot 7¢ 4. KET LUAN

vi tri cao nhét, v6i cac gia tri twong tng lan
luot 14 0,731, 1,0 va 0,710. Piéu nay cho thay
Robot 7 1a lya chon uu tién hang dau cho cac
nhiém vu han ho quang, thé hién hiéu suit vuot
trdi trén toan b cac ti€u chi danh gia. Robot
5 va Robot 4 lan lugt dang ¢ vi tri tht hai va
thir ba trong ca ba phuong phap, cho thiy su
déng thuan cao vé hiéu suét cua chung. Cu thé,
Robot 5 dat cac gia tri 0,619 (ARAS), 0,838
(COPRAS) va 0,618 (MARCOS), trong khi
Robot 4 dat 0,499, 0,678 va 0,495. Nhimng két
qua nay cho thiy hai robot nay ciing 1 nhiing
lua chon tot, tuy nhién van khong thé sanh dugc
v6i vu thé vuot troi cua Robot 7. Nguoc lai,
Robot 2 ludn duoc xép hang thip nhét trong ca
ba phuong phap, voi cac gia tri 0,237 (ARAS),
0,323 (COPRAS) va 0,231 (MARCOS). biéu
nay cho thay Robot 2 ¢6 hiéu suat thip hon so
v6i cac robot con lai trong cing diéu kién danh
gid. Nhin chung, sy nhat quan trong két qua
xép hang thu dugc tir cac phuong phap ARAS,
COPRAS va MARCOS cho thiy mirc do tin
cdy cao ctia két qua danh gia. Robot 7 noi bat rd
rang la lya chon tb1 wu, trong khi Robot 2 nén
duoc xem xét lai hodc loai bo. Su déng thuan
nay giup qua trinh ra quyét dinh tré nén thuan
loi, rd rang va dang tin cdy hon, bao dam lya
chon duoc robot phit hop va hiéu qua nhat.

Trong nghién ctru nay, ba phuong phap
MCDM (ARAS, COPRAS, MARCOS) da
dugc ap dung két hop véi cac trong sb tiéu chi
xac dinh bang phuong phdap AHP nham danh
gia va lgya chon robot khai thac. Viéc tan dung
thé manh cua AHP trong xac dinh trong s tiéu
chi ciing voi viée ap dung dong thoi ba ki thuat
MCDM khac nhau da bao dam mét qua trinh
danh gia toan dién. Mdi phuong phap, véi cach
tiép can tinh toan riéng, di cung cdp nhing
goc nhin bd trg, qua d6 cung cb do tin cay cia
qua trinh ra quyét dinh tong thé. Phuong phap
MCDM lai duge d& xuat khong chi hd trg hiéu
qua trong viéc xac dinh cac lya chon robot tbi
ru ma con cung cip mot khung phén tich linh
hoat. Viéc 4p dung phuong phap nay gitp giam
thiéu sai s danh gia, nang cao hiéu qua san
xudt va cai thién chét luong san phérn. Honntra,
cach tiép can duoc dé xuit mé ra nhiéu co hoi
nghién ctru va ing dung trong linh vyc k¥ thuat
va san xuat cong nghiép, gop phan hudng téi sy
phat trién bén viing va hiéu qua. Khung phan
tich linh hoat va chinh xac cuia phuong phap c6
thé duoc ap dung rong rai, gitp cai thién qua
trinh danh gié va lga chon trong nhiéu linh vuc
khac nhau. Viéc trién khai phuong phép nay
khong chi nang cao hiéu suat san xuat ma con
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thiic ddy phat trién bén virng, t6i wu hoa viéce sir
dung tai nguyén va cai thién chit lugng trong
cac hoat dong khai thac tai nguyén thong qua
cong ngh¢ robot. %
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