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TOM TAT:

Su phat trién kinh t& cia mot qudc gia gén lién vai viée quan 1y va phat trién hé thong van
tai. Pac biét, v6i nhu cu phat trién hé thdng giao thong ngay cang ting, giao thong thong
minh di tré thanh chu d& duoc ca gidi hoc thudt va cong nghiép quan tdm. Nghién ciru nay
nham muc dich déng gop vao linh vyc van tai thong minh thong qua viéc kham pha va phan
tich tiém ning ctia cong nghé trong viéc phat trién hé thong van tai. Dé lam dugc didu nay,
nghién ciru da tich hop 1y thuyét mo véi cac phuong phap ra quyét dinh da tiéu chi (MCDM)
dé danh gia va lya chon cac cong nghé tiém nang phu hop nhat cho viée trién khai giao thong
thong minh. Bang cach st dung quy trinh phan cép phan tich mo (FAHP) va k¥ thuat mo dé
wu tién tht tu theo sy tuong dong véi giai phap 1y tudng (FTOPSIS). Céc tiéu chi nhu Dit liéu,
X4a hoi va moi truong, Kinh té va Linh hoat déu duoc dua vao phan tich, dam bao h¢ théng
giao thong thong minh duogc trién khai toan dién va hiéu qua.

Tiwr khéa: van tai, van tai thong minh, FAHP, FTOPSIS.

1. Pit van dé

Nhiing tién bo trong cic nguyén tic ki thuat va
quan ly gitip cai thién tai trong di chuyén, toc do
giao hang, chat lugng dich vy, chi phi van hanh, sir
dung co so vat chét va tiét kiém niang luong (Tseng
et al., 2005). Nhiéu tmg dung cong nghé tién tién da
cho thdy tiém ning day htra hen trong viéc cai thién
hiéu suét va hiéu qua trong cac hé théng van tai khac
nhau. Hon nita, nhitng céng nghé tién tién méi nay
tao ra nhitng thach thirc mé hinh héa dang ké cho
cac phuong phap tdi wu hoa truyén théng va do do

tao ra nhiéu co hoi nghién cru méi dé phat trién céac
phuong phép t6i wu hda moi trong nghién ciru van
tai (M. Grazia Speranza., 2018). Dac biét, Viét Nam
12 mét trong nhimng qudc gia hoi nhap manh mé vao
chudi cung tmg khu vyc. Tuy nhién, nghién ciru vé
cong nghé thong minh trong van tai van con thiéu &
truong hop cia Viét Nam. Pay chinh 1a ngudn cam
hing va diém khoi dau cho nghién ctru.

Nghién ctru s€ tap trung vao viéc tdi uu hoa hé
théng van tai tai Viét Nam thong qua viéc xem xét
nhitng thach thic va co hoi khi ap dung cong nghé
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thong minh. Xac dinh cac ti€u chi quan trong anh
huong dén viéc lya chon cong nghé thong minh
trong hé théng van tai, ddc biét 1a trong bdi canh
Viét Nam.

2. Co s¢' Iy thuyét

Trong nhitng thap ky qua, nhiéu nghién ctru da
ap dung phuong phap MCDM trong cac bai bao da
xuat ban. Trong nhiéu nganh cong nghiép, dé lién
hé két qua hiéu suit voi cac dic diém cua to chic
ra quyét dinh, ap dung FAHP-FTOPSIS duoc coi
la mot phuong phap phu hop. AHP 1a phuong phap
dugc st dung phd bién nhét trong sb cac phuong
phap trong s6 ndi tiéng do tinh pho bién va kha ning
ap dung cua nd. Nghién ctru cua Hai-Min Lyu da
ap dung quy trinh phén tich hinh thang mo cai tién
(FAHP) dé danh gia rii ro cua co sé ha ting siéu
d6 thi lién quan dén sut lan dat. Két qua danh gia
da dugc xac nhan boi khu vuc phong ngtra sut lan
dat hién c6 & Thuong Hai (T. Yang et al., 2007).
Bén canh d6, nghién ctru cua Lu Li d2 chirng minh
phuong phap FAHP c6 hi€u qua trong viéc danh gia
tinh d& bi tén thuong cua méi trudng sinh thai cua
khu vuc hd chira Danjiangkou & Trung Qudc. Di
v6i cac phuong phap xép hang, ki thuat TOPSIS
dua trén khoang cach tur giai phap ly tuéng da tré
nén rat phd bién trong nhiéu linh vyc. Trong van dé
ra quyét dinh 1ap ké hoach ning luong, phuong phap
TOPSIS mo di duoc dé xuat dé lya chon phwong an

cong nghé ning lugng tot nhat. Két qua nghién ctru
s& hd tro cac nha lap ké hoach nang luong dé tiép can
hon dé danh gia bang cac thuat ngit ngdn ngir (H. M.
Lyu et al., 2020). Ngoai ra, su két hop cia FAHP va
FTOPSIS di duoc ap dung cho cic van dé ra quyét
dinh da tiéu chi trong cac linh vuc khac, vi du nhu
lga chon nha cung cép (X. Li et al.,, 2011), (C. C.
Sun., 2010), lya chon dia diém co so [Y. Yang et al.,
2020), Lya chon vt li€u composite dé phuc hdi rang
(I. Ertugrul et al., 2008), xac dinh cac tuyén dudng
quan trong trong mang ludi giao thong duong bo (R.
Yadav et al., 2022), lya chon cac bién phap cham séc
suc khoe (D. Yong, 2006).

Trong bai viét nay, cic tic gia dé xuidt mot
phwong phap tich hop quy trinh phan cip phén tich
mo (FAHP) va k¥ thuat uvu ti€n phén tich mo theo sy
tuong ddng vai giai phap 1y twong (FTOPSIS) cho
van d¢. Tinh toan lya chon cong nghé van tai thong
minh. AHP 1a phuong phap phéan tich da tiéu chi
dwa trén quy trinh trong s cong tinh. Trong phuong
phép nay, tam quan trong tuong ddi ctia mot s6 thude
tinh c6 lién quan duoc thé hién. Tinh d& hiéu vé& mit
1y thuyét, tinh don gian khi 4p dung va tinh manh mé&
ctia két qua déu da duoc ching minh trong thyc té va
dugc xac nhan béi nhiéu van dé ra quyét dinh.

Sau khi xem xét cac tai liéu va thyuc tién hién
c6, phuong phap duoc dé xuét tim ra cac yéu t6 can
thiét dé Iya chon cong nghé phu hop. Sau do, ngudi

Bang 1. Tdng hop cac tiéu chi lua chon céng nghé théng minh trong van tdi.

Tiéu chi chinh Tiéu chi phu Ngudn
. e Tiéu chi do ngudi ra quyét
1 Coéng nghé tinh vi dinh d& xuét
D@ ligu Kha nang lwu trir div liéu va phan tich dir liéu [11]
Bao mat di liéu [12]
Trach nhiém dbi véi mdi trwdng [13]
T2 Sw chap nhan cla xa hoi [14]
X& hoi va moi e s Tiéu chi do ngudi ra quyét
truong Tac déng tiéng On dinh d xuét
3 Tiéu thu ndng lwong cla hé théng giao thong [15]
o, V& mat kinh té [16]
Kinh té A L
Phat trién kinh té quoc gia 17
Ta An toan [18]
) Tinh linh hoat trong van hanh [19]
Linh hoat - — —
Tinh don gian khi s&r dung [12]
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ra quyet dinh s€ so sanh cac mirc do uvu tién giira cac
yéu t6 quan trong cua timg cip. Tat ca cac cap sé
dat duoc muc ti€u cia minh ma khong can phai lya
chon. Céng nghé thong minh dugc 4p dung trong
nganh vén tai ¢6 hidu qua tong thé cao nhit 1a phu
hop nhat va s& duoc nhiing nguoi ra quyét dinh lya
chon. Trong nghién ciru nay, cac ti€u chi dugc su
dung dé lya chon cong nghé phu hop dé ing dung
trong nganh van tai s& dugc phat trién chi tiét va
trinh bay trong Bang 1.

3. Phuong phap nghién ctru

Nghién ctru nay da lya chon va danh gia cac cong
nghé thong minh tiém ning nhat dé ung dung trong
nganh giao thong van tai Viét Nam. Nghién ctru dé
xuit mot mé hinh két hop hai phwong phap FAHP va
FTOPSIS trong méi trudng md, nhu minh hoa trong
Hinh 1. Cac cong nghé c6 diém sb cao nhét s& dugc
coi 1a cac giai phap tiém niang nhat cho phat trién
giao thong thong minh tai Viét Nam.

Hinh 1: So dé phuong phdp Iludn

Phan tich van d& vé van chuy&n va muc tiéu
nghién ctru

l

| X4c dinh danh séch tiéu chf

|
o

| Xac dinh trong s6 cac tiéu chi ‘

|
.

| Ap dung mé hinh FTOPSIS |
Cong nghé théng minh trong viéc xac dinh
diém téng thé vé giao théng

| Xé&p hang cdng nghé théng minh ‘

\ K&t qua thio ludn va két luan \

Nguén: Puwoc vé boi tac gia

3.1. Ly thuyét tip mo tam gidc
Ly thuyét tip md c6 muc dich giai quyét cac van
d& mo hd va dugce st dung dé xéac dinh céc tiéu chudn
cho hiéu suat dang ké va thay thé. Phuong trinh (1)
va Hinh 2 minh hoa réng bd ba (t, o, p) dugc dinh
nghia 14 sb mo tam giac (TFN) biéu thi cac gid tri

thip nhat, trung binh va cao hon twong ng.
1
x-1t)/(0—1t),t <x<o I

(p—x)/(p—0),0 SX<p
0, ngwoc lai

nE) =

Hinh 2: Chdc ndng cua tu cdch thanh vién
TFN

Nguo‘n Puoc vé boi tdc gid

Chung ta c6 thé xac dinh tht ty vu tién cta

tung phu’(mg an thay thé va chon phuong 4n tAi

vu trong s6 nhiéu phu’ong an kha thi dva trén i

. Phuong 4n nao gan voi FPIS hon va xa FNIS
horn thi phuong 4n dé tot hon.

Phuong trinh (2) cung cap minh hoa vé cach

TFN duoc dua ra.
2

W = (WX WRO) = [t+ (0 — Dy,p+

[t+ (0 — y,p+ (o — plyl, y €[0,1]

Véi WHY)
s6 mo.

3.2. Quy trinh phén cdp phén tich mo (FAHP)

FAHP két hop logic mo dé XU ly su khong
chac chin va thiéu chinh xac vén c6 lién quan
dén phan doan cia con ngudi, dic biét tron
nhung truong hop nguoi ra quyét dinh phai doi
mat voi sy mo ho hoac thong tin khong day du.
Phuong phap FAHP thuong bao gdm 6 budce sau
dé danh gia va xép hang cac phuong 4n thay thé
dwa trén nhiéu tiéu chi:

Budc 1: Ma trin so sanh timg cdp mo C Tk

dugc cau hinh véi tiéu chi v, nhu thé hién trong
Phuong trinh (3).

= laf, - a

va WR® @dai dién cho hai vé cua

~k ](3)

ko:-
Aip ™ Apg e '~ nn
Budc 2: Dé cai thién ma tran so sanh ting cdp mo
C, ap dung phuong trinh (4).
4)

C= [&11 e Oy P Oy o C’\inn]
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Ek 1“1}
K

where @;; =

Budc 3: Phuong phap xac dinh gia tri trung

binh cua hinh hoc md cho mdi tiéu chi (;), nhu
thé hién trong Phuorng trinh (5).
f; = (]_[ 1 ﬁi}-) suchthati = 1,2,. (5)

Budc 4. Dé x4c dinh trong s md ciia mdi tidu
chi (E ), hay sir dung phuong trinh (6).

N - ~ ~ v—1 (6

B =700 (7 (D) 7 (1) - () 7,)71 @

Budc 5: Trong s6 mo ciia mdi tiéu chi dwoc 1am
mo dan Vbéng cach st dung gia tri trung binh (M)
dugc thé hién trong phuong trinh (7).

= ¥ o 7
EWE®-®E O

n

Budc 6: Phuong trinh (8) dugc st dung dé tinh
trong s6 chuan hoa ctia mdi tiéu chi ”).

M, ®)

W, = ——
iz M;

3.3. Ky thudt mo dé wu tién thir tw theo sw
twong dong vdi gidi phdp 1y twéng (FTOPSIS)

FTOPSIS 1 phin mé rong cua phwong phap
TOPSIS truyén théng, két hop véi Iy thuyét tap mo
dé giai quyét cac van dé ma sy khong chic chan va
mo ho thudng xuat hién trong qua trinh danh gié.
Viée str dung s6 mo cho phép phuong phép nay xir
ly cac danh gia khong chic chan va khong chinh
xac tir ngudi ra quyét dinh, do dé cung cap két qua
chinh xac hon trong céc tinh huéng phirc tap. Tiép
theo, chung ta s€ di sdu vao cac budc tinh toan
trong phuong phap FTOPSIS.

Budc 1: Cac phép tinh cua 16p dau tién (FAHP)
tao ra trong s6 md cua cac tiéu chi. Mot phuong
phap tiép can c6 hé théng dé mo rong TOPSIS
duoc dé xuit dé xac dinh diém téng thé cua cac
phuong an thay thé.

Budc 2: Dua trén cac ti€u chi dugc xac dinh
trude, chon cac bién ngdn ngir thich hop cho mdi
lya chon trong ma tran quyét dinh mo.

T

|T11 Tm
Tml

T:Jnﬂ

(T T2 () . (D TE) ©)
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Trong d6 Tilj( kla xép hang ciia phurong an thir i
li€n quan dén tiéu chi tha j so vai ti€u chi thu k do
chuyén gia danh gié va

= (tl_]’ 01}! pl])

Budc 3: Chuan hoa ma tran quyét dinh mo nhu
thé hién trong Phuong trinh (10) - (12).

Ell gln
: : (10)
B Bmn

~ ti; 0ij Pi N )

BU (pi , p; ) pf) P = Tnaxi{pijll =1,2, ,m}
7 7 J

cho tiéu chi loi ich. (11)

By= (L, 4), ¢ = mftiili = 1,2 }
ij = oy oy ) =min;tijli = 1,2, ..,m
cho tiéu chi chi phi. (12)

Bude 4: Giai doan nay phat trién mot ma tran
quyét dinh mo chuan héa cé trong s6 Z , nhu minh
hoa trong phuong trinh (13).

Zin

Zmn

~

Z11
Z=1":

zi'nl
Budce 5: Xac dinh gidi phap ly tuéng am mo
(FNIS) va giai phap ly tuong duong mo (FPIS).
= (Z;... "}-"‘, werZp)
trong do z; = max;{Z;|i =1,2,..,m} (14)
= (21 %, e Zp)

trong do Z ming{Z;;|i = 1,2, ..,m} (15)

Budc 6: St dung cac phuong trinh (16) va (17),
xac dinh khoang cach cta tung phuong an so voi
FPIS va FNIS.

ﬁ = 2] 1d(ZL)r~3k); I = 1,2, e, m
F j= d(ZU, j); i=12,..,m

Budc 7: Tinh hé sé 1an cén va sip xép cac tiy
chon theo thur ty giam dan

(16)
(17)

(18)

Ching ta co thé x4c dinh tht tw wu tién cua ting
phuong an thay thé va chon phuong an toi uu trong
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s6 nhiéu phuwong an kha thi dua trén Qi . Phuong an
nao gan v4i FPIS hon va xa FNIS hon thi phuong an
d6 t6t hon.

4. Két qua va thao luin

Trong bai bdo nay, mot nhém gdm 10 chuyén gia
c6 nhidu nam kinh nghiém 1am viéc trong nganh van
tai da dugc tham van va danh gia tac dong cua cac
tiéu chi trong viéc ap dung cac giai phap cong nghé
phu hop va mang lai hiéu qua cao cho khach hang
trong linh vuc vén tai. Cu thé hon, 12 cong nghé thuc
tidn va tiém ning la Internet van vat (TT1), Tri tué
nhan tao (TT2), Chudi khéi (TT3), Chip nhan dang
tan s6 vo tuyén (TT4), Dién toan dam may (TT5),
Hé thong hd trg quyét dinh thong minh (TT6), Xe
tu hanh (TT7), Hoc may (TT8), Thyc té ting cudng
(TT9), M6 hinh héa va md phong (TT10), Thuc té
40 (TT11), Robot (TT12) duoc dénh gia va xép hang
la hi€u qua nhat di duoc xac dinh. Dya trén cac tai
liéu tham khao va y kién chuyén gia, 12 tiéu chi anh
hudng dén viéc lya chon cong nghé van tai thong
minh da duoc xac dinh.

4.1. Két qua tinh todn AHP mo

Trong nghién ctru nay, thong qua tinh todn s
dung phuong phap FAHP, qua trinh xac dinh trong
sb ca cac tiéu chi chinh va tiéu chi phu da dugc thyc
hién, két qua duoc trinh bay trong Bang 2.

4.2. Két qud tinh todn TOPSIS mo

Hinh 3 trinh bay két qua cudi cing cia cac cong
nghé giao thong thong minh theo phuong phap
TOPSIS. Phuong phap nay xép hang cac cong nghé
dua trén diém sb cua céc tiéu chi chinh va phu da
chon, sau do6 tinh toan diém trung binh ciia cac két
qua tir viéc xac dinh khoang cach cia muoi nguoi
ra quyét dinh chuyén gia. Két qua cho thiy 3 cong

nghe giao thong thong minh c6 tiém ning phat trién
t6i wu nhit tai Viét Nam 1a Xe tu hanh, Hoc may
va Chip nhan dang tan s6 vo tuyén (RFID), voi cac
hé s6 1an luot 1a 0,988, 0,958 va 0,921. Xe tw hanh
dat diém cao nhat trong s6 cac phuong an, nhd kha
ning cai thién dang ké tinh an toan, hiu qua van
hanh va giam 6 nhiém moi truong. Xe tu hanh cé
tiém ning dong vai trd quan trong trong tuong lai
cua glao thong thong minh, cung cAp cac giai phap
di chuyén ty dong, an toan va bén vitng. Hoc may
dung thtr hai, hoc may la cong nghé then chdt gitp
phén tich va xtr Iy hiéu qua cac tap dit liéu lon, tor do
gitip cac hé thong giao thong thong minh dua ra du
bao, diéu chinh va téi wu héa luu luong giao thong
theo thoi gian thyc. Hoc may dong vai trd quan trong
trong viéc ty dong hoa qua trinh ra quyét dinh, giup
hé thong phan ng linh hoat v6i tinh hinh giao thong
thay doi va glam thiéu tinh trang tac nghén. Chip
nhan dang tan s6 vo tuyén (RFID) xép thtt ba, RFID
la cong nghé gitp theo ddi va quan ly tai san, phuong
tién mdt cach chinh xac va hi€u qua. N6 cho phép
giam sat luu lwong phuong tién, xac dinh vi tri theo
thoi gian thuc, gitp cai thién quan 1y giao thong va
tang hiéu qua trong viéc st dung co s ha ting giao
thong. Nguogc lai, hal cong ngh¢ dugc coi la khong
phit hop dé phat trién giao thong thong minh tai Viét
Nam trong nghién ctru nay 13 Hé thdng hd trg quyét
dinh thong minh (Smart Decision Support Systems)
va Thyc té ting cudng (AR). Vi myc tiéu cta nghién
clru nay 1a xac dinh cac cong ngh¢ phii hop nhit dé
phat trién giao thong thong minh tai Viét Nam, nén
cac cong nghé co diém thap nhu Hé thdng hd tro
quyét dinh théng minh va Thuc té ting cudng sé& bi
loai khoi cac nghién ctru tiép theo. Thay vao do, cac
nghién clru trong tuong lai s€ tdp trung vao cac cong

Bang 2. Trong s6 md cudi cung cua cac tiéu chi

Tiéu chi Trong s6 mé cudi cliing Tiéu chi Trong sé m& cubi cuing
T1-1 (0.2412, 0.4242, 0.7220) T3-1 (0.0357, 0.0736, 0.1515)
T1-2 (0.0811, 0.1439, 0.2557) T3-2 (0.0114, 0.0242, 0.0525)
T1-3 (0.0231, 0.0390, 0.0668) T3-3 (0.0039, 0.0079, 0.0169)
T2-1 (0.0788, 0.1540, 0.2964) T4-1 (0.0218, 0.0362, 0.0691)
T2-2 (0.0344, 0.0662, 0.1346) T4-2 (0.0057, 0.0098, 0.0196)
T2-3 (0.0094, 0.0170, 0.0323) T4-3 (0.0020, 0.0033, 0.0066)
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Hinh 3: Xép hang cdc céng nghé giao théng théng minh

Ranking of smart transportation technologies Title
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nghé hodc linh vyc tiém nang khac co thé hiéu qua
hon trong viéc phat trién linh vuc giao théng van tai.

Pong thoi, viéc dp dung cac cong nghé co diém
cao nhu Xe ty hanh, Hoc may va RFID s€ 1a chia
khoa dé cai thién hé thong giao thong tai Viét Nam,
gitip t6i wu hoa viéc sir dung tai nguyén va gidm
thiéu cac van dé giao thong do thi ngay cang nghiém
trong. Piéu nay ciing ma ra co hdi cho cac nha hoach
dinh chinh sach va cac nha nghién ctru xay dung cac
chién luogc dai han tap trung vao viée tich hop cac
giai phap cong nghé thong minh vao co sé ha ting
giao thong.

5. Két luan

Su phat trién cuia cac hé thong giao thong thong
minh (ITS) & cac qudc gia nhu Viét Nam dugc
thuc day boi nhitng tién bo trong cam bién thong
minh, phuong tién va cong nghé truyén thong, giup
cai thién hiéu qua giao thong, an toan va giam tac

TAI LIEU THAM KHAO:
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dong dén moi truong. Nghién ciru nay di ap dung
phuong phap Quyét dinh da tiéu chi (MCDM) dé
danh gia va xép hang cac cong nghé giao thong tai
Viét Nam, xem x¢ét 12 tiéu chi. Cac phat hi¢n da xac
dinh Xe ty hanh, Hoc may va Chip RFID Ia nhiing
cong nghé trién vong nhat, voi s6 diém lan luot 1a
0,988, 0,958 va 0,921. Nguoc lai, Hé thong hd trg
quyét dinh thong minh va Thuc té ting cudng duoc
coi 1a khong phu hop véi co sé ha tang hién tai cua
Viét Nam. Nghién ciru cung cip thong tin chi tiét
cho cac nha hoach dinh chinh sach tai Viét Nam va
dua ra mot khuon kho co thé tai sir dung dé danh
gia cac cong nghé giao thong thong minh ¢ cac khu
vuc khac. Nghién ctru cling nhdn manh nhu cau
nghién ctru su hon, bao gdm cac nhom chuyén gia
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A MULTI-CRITERIA DECISION-MAKING APPROACH
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TRANSPORTATION TECHNOLOGIES IN VIETNAM
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ABSTRACT:

The economic development of a country is closely linked to the management and
advancement of its transportation systems. In particular, with the growing demand for
transportation infrastructure, smart transportation has emerged as a topic of significant interest
among both academic and industrial communities. This study aims to contribute to the field of
smart transportation by exploring and analyzing the potential of technologies in supporting the
development of transportation systems. To achieve this objective, the study integrates fuzzy
theory with Multi-Criteria Decision-Making (MCDM) methods to evaluate and select the
most suitable potential technologies for the implementation of smart transportation systems.
Specifically, the Fuzzy Analytic Hierarchy Process (FAHP) and the Fuzzy Technique for Order
Preference by Similarity to Ideal Solution (FTOPSIS) are employed. Criteria such as Data,
Socio-environmental impact, Economic factors, and Flexibility are incorporated into the analysis
to ensure a comprehensive and effective implementation of smart transportation systems.

Keywords: transportation, smart transportation, FAHP, FTOPSIS.
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