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T6i wu héa quan ly van tai container tai t6 hop cdng: mé hinh, quy trinh, rng
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TOM TAT

Nghién ctru nay tip trung vao cac giai phap t6i wu héa quan ly van tai container & t6 hop cang hién
dai tai Viét Nam, dic biét trong méi truedng s6 hoa logistics. Bai bao téng hop ly thuyét, phwong
phap t6i wu héa tir mé hinh toan hoc va heuristic, trién khai thwe nghiém quy trinh tiép vén, khai
thac container, 14p lich st dung phwong tién, t6i wu héa mit bing, s6 héa ludng dit liéu van hanh,
va dé xuit giai phap nang cao hiéu qua trong thuc té. Bai b4o phan tich siu cic bwéc quy trinh, mo
hinh phéi hop chiéu van chuyén di/vé, gidm xe rong, kiém tra & gidm sat van hanh, dong thoi tich
hop phdn mém quan ly hién dai (MES/ERP/TOS, RFID, Al). Tac gid d4 minh hoa cho quy trinh va
md hinh quan ly container gitip tém tit ciu tric diéu phdi trong bai, t6i wu héa mit bang va trién
khai cong nghé méi bing hé théng cac hinh vé va bang biéu.

Keywords:

Container
transportation
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digitalization.

ABSTRACT

This study focuses on optimizing container transportation management at modern port
complexes in Vietnam, particularly within the context of logistics digitalization. It synthesizes
theories and optimization methods from mathematical modeling and heuristics, implements
experimental procedures for container handling, vehicle scheduling, yard space
optimization, and operational data digitization. The study analyzes each process step,
coordinates two-way transport flows to reduce empty trips, monitors operation with
integrated software systems (MES/ERP/TOS, RFID, AI), and proposes practical
improvements to increase efficiency. Experimental results demonstrate reduced empty trips,
enhanced container turnaround, cost reduction, and improved service quality. The
integrated management software promotes digital transparency, real-time tracking, and
faster adaptation to market fluctuations. Recommendations include developing
comprehensive digital process models, personnel training, real-time data linkage between
ports, depots, vehicles and customers, and continuous software updates to maintain logistics
competitiveness.
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1. Gid¢i thiéu

Quan ly van tai container 1a trong tAm cta chudi
cung &ng va logistics hién dai tai cac cang bién, depot
va doanh nghiép van tai. Qua trinh van hanh container
khong chi dirng lai & viéc di chuyén don thuin ma con
bao gom nén tang sé héa quan ly, phoi hop da phwong
tién, quy tic wu tién cho 14p lich ngudn luc, ti wu hda
str dung tai nguyén, giam lang phi va phat trién bén
virng logistics. Sw bién dong thuec té - tir san lwgng luu
thong, yéu cau khach hang, chu ky nhip/xuat - doi hoi
doanh nghiép cang phai lién tuc cap nhat mo hinh méi,
tOi wu chi phi, nang cao nang lwc canh tranh, va sdn sang
hop tac quan ly thong minh trong méi treong s6 hda
[1], [2].
2. Tong quan vé tinh hinh nghién ciru
2.1 Mé hinh t6i wu héa vdn tdi container

Cac ly thuyét van tai container thé gi¢i dwa vao mo
hinh todn t6 hop, suy nghiém (heuristic), m6é phong
IP/GAP, diéu do va Logic hwéng suw kién da duoc ap
dung tai nhiéu moi treong cang 1om. Mot sé mé hinh néi
bat gobm Heuristic phan loai don hang (DDATE, FIFO,
SLACK), téi wu hba quay vong container, gidm phat sinh
xe rong, logic t6 hop chiéu van chuyén di/vé két hop
chién lwoc quay dau bang xe va sir dung phan mém tich
hop ERP/TOS [3], [4], [5]-

Quan ly van hanh s6 héa: Cac hé théng nhw TOS
(Terminal Operating System), ERP, RFID, Al va IoT
dwoc tich hop gitp giam sat trang thai container, mo
phong van tai thuc té, toi wu hda thoi gian bao tri, truy
xuit dir liéu nhanh, dién hinh la cac nghién ctru tai cdng
Rotterdam, Singapore, Los Angeles trién khai quan ly
van tai theo ludng dir liéu real-time dé gidm chuyén
rong va nang cao nang luc quay vong container.

2.2 Truy vét cobng nghé va s6 héa vdn hanh

Cac cong trinh gan diy chuyén dich manhsang viéc
két ndi Al, RFID, phdn mém ERP/YMS nham tw dong
hoa gidm sat van hanh container, khai thac dit liéu hiéu
qua, bdo cdo trang thai thoi gian thuec, va gidm t6i da
thao tac thd cong - ning tim logistics Viét Nam héi
nhip quoc té va ting nang suat [3], [6].
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Cac nghién ctu trudc diy vé t6i wu hdéa van tai
container tai cang bién va depot trén thé gidi tip trung
\ A ~ 7 z
vao mot s6 hudéng chinh nhu sau:

e Mo hinh todn hoc & t6 hop: Nhiéu cong trinh xay
dwng mé hinh toan quy hoach tuyén tinh, vin ti td hop
va toi wu hoa bai container, dién hinh nhw cac nghién
clru ctia Veenstra et al. (2012) va Carlo et al. (2016) vé
143p lich va t6i wu hda van tai container da phwong thic;

e Thuat todn heuristic & metaheuristic: Cac giai
thuat heuristic (cheapest insertion, GRASP, Tabu
search, genetic algorithm) dwgc 4p dung rong rai dé
giai cAc bai toan phitc tap vé sip xép container, quay
vong thiét bi, phoi hop phwong tién trén nén dir liéu
16m, vi du W.Q. Wan et al. (2015) vé phan loai va xép
chong container hiéu qua.

2.3 bBiém khdc biét néi bdt ctia nghién ctru nay

Tai bai bao nay, tic gia trinh bay nghién ctru tap
trung tich hop tir Iy thuyét todn hoc, heuristic, dén thuc
nghiém van hanh thuec té, dong thoi dé xuat mé hinh s6
héa quy trinh toan dién (gidm sat - diéu phéi - bao cio
- cai tién) va giadi phap két néi dir liéu da diém giira cang,
depot, phwong tién, khach hang. Pay la cach tiép cin
méi, triee quan hdéa quy trinh van tai container hién dai
cho méi trwong cang Viét Nam, nham thic ddy s hda,
minh bach héa, va chtt dong thich Gng bién dong thi
trueong logistics hién dai.

3. Phwong phap nghién ciru
3.1 M6 hinh todn hoc va thudt todn t6i wu

Phwong phap ludn dwa trén viéc xac dinh s6 lwong
phwong tién tdi thi€u, phan ving khu vuc giao nhén,
dung cac cong thitc t6 hop nham t6i wu hda chi phi van
chuyén. Thuit todn wu tién DDATE, FIFO, SLACK,
LWKR gitip phan loai don hang, diéu phdi chudi van
chuyén, ban tw dong hda ludng container bang mo hinh
heuristic.

3.2 Quy trinh vdn hanh container

Quy trinh trién khai gin v6i thwe nghiém, gdm cac
buéc:

e Tiép nhan, phan loai va wu tién don hang;

e Thiét ké ké hoach str dung phwong tién, phan viing
va lich trinh van chuyén t6i wu;
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e Xay dung ludng trinh tw phuwong tién (xe tai, dau
kéo, container) theo trang thai r6i/ban, md hinh hda
ludng cong viéc;

o Xtr ly sw kién dong, cap nhat lién tuc trang thai tai
nguyén (container, xe, thiét bi x€p d&);

e T6i wu héa phoi hop chiéu van chuyén di/vé, gidm
t6i da phat sinh xe rong;

¢ S6 hda cong tac giam sat, diéu chinh lich trinh,
phén tich dir liéu van tai va tai ciu tric dinh Ky cac diém
nghén bang phan mém hién dai.
4. Quy trinh thwc nghiém quan ly, khai thac van tai
container
4.1 Cdc bwérc trong thuc nghiém quy trinh
4.1.1 Tiép nhdn va phdn logi yéu cdu vin chuyén

Nhén 1énh xuit nhip container, xac dinh trinh tw
van chuyén theo quy tic wu tién (DDATE, FIFO, SLACK,
LWKR). Pon hang dwoc phan loai theo thdi han, loai
container, dia diém va thoi gian yéu cau [7], [8].
4.1.2 Thiét ké ké hoach st dung phwong tién

Thuit toan tim sé lwgng don vi dau xe 6 t6 it nhit
can phai cé dé thuc hién cac don hang theo yéu ciu
xudt - nhép, rit - trd container cé cau tric nhw sau
(& day ta sé gidi trinh cho n dangxe 6 t6 va b dang
container chd yéu twong &ng v&i chung, trong dé
b= Enl ’
dang d6 thi sé khong tinh dén) [5], [6], [7], [8], [9]-

con dang container thi hai dong hanh véi

(i) Gia thiét vé moi trwong van tai va khach hang:
e Cac diém giao nhan container (khach hang) va

cang dwoc xac dinh ro rang, thudc cac khu vuc dia ly
phén ving cu thé;

e Mdi khach hang thudc duy nhit mot khu vuc
giao nhén, khong c6 sw chong 14n khu vuc giao nhin
gitra cac diém khach hang;

e Container dwgc van chuyén theo hai chiéu ré
rang: chiéu di (xudt tir cang vé khach hang) va chiéu
vé (khach hang tra container vé cang);

e Loai phwong tién van tai la xe 6 t6 dau kéo va
container quy chuén (da loai bé cac tredng hop khac
kém theo nhw container thir hai d6ng hanh).
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boi voi tat ca cac dia diém dén j,, trong dé
f =12,...,F 1as8 tht tw cia khach hang th f ,ta
can phai tinh toan cac dai lwong &,; va &,,; biéu thi
s6 container can thiét phai chuyén ché trén mot
chiéu (& day &, la s container dwoc rit di tir cang

CTP (Container Terminal Port) ché dén dia diém |,
cho chu hang thtt f ;va ¢,, 1a chd container tir dia

diém khach hang j, trd vé cang CTP tir khach hang

thtr f):
i

Cong thirc (1) dai dién cho s6 container trén mot
chiéu ma hoa cu thé, gia thiét rang cic thong tin vé
s6 lwong container dwgc cidp nhat chinh xac, nhat
quan, va khong thay déi trong ky hoach dinh.

Vgt

= (1)

nl

(ii) Gia thiét vé tinh tuyén tinh va déng nhat cta
chuyén van tai:

e M6i chuyén van tai dwoc xem 1a tuyén don,
tuyén c6 dinh gitra cang va khach hang hoac khu vuec
giao nhan;

e Cac chuyén di va vé co thé ghép ndi dé tin dung
xe rong quay lai, gidm s6 chuyén van tai tong thé (gia
thiét vé kha ning quay dau phuc vu lai diém xuat
phat);

e CAc gia tri sO lwong container va phwong tién la
s6 nguyén dwong, khong phan manh.
Dé&i véi mdi khu vee w=1,2,...,W , truéc hét can

tinh cac dai lvong V,,, va V,,,, bi€u thi s6 container

can thiét phai chuyén ché moi chiéu rut di va tra vé

theo tirng khu virc néi chung la:
Vaw = Z Eqt

f=jo(w)

(2)

Trong d6 j,(w) ={jf ‘mlw < < mZW} la tap

hop céc dia diém khach hang nam trong khu vwe w
Cong thirc (2) d€ giai quyét:

e Tap hop cac diém khach hang trong khu vuc
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dworc gid dinh c6 dinh trong pham vi nghién ctru;

¢ S6 container can vin chuyén trong khu vuc
dwoc tong hop day da theo chiéu di va veé.

(iii) C4c diéu kién van tai lién quan dén can bang
lubng:

¢SO lwong container van chuyén chiéu di va
chiéu vé dwoc can bang hodc dugc bu trir t6i wu dwa
theo dir liéu thuc té€ yéu cau van chuyén;

e Luong van tai phai ddm bao day du tit ca cac
don hang xuit nhap container di dwgc phén loai va

wu tién trwéc theo cac thuat toan DDATE, FIFO,
SLACK, LWKR;

e Phuong tién quay chiéu rong dugc tan dung
triét d€ theo nguyén tac ghép chuyén nham giam s6
lwgng don vi phwong tién can thiét.

Vé&i moi khu vuee w=1,2,...,W, ta con phai tinh

cac dai lvong \iw, dé6 1a nhirng dai lwong biéu thi s6

chuyén vin chuyén hai chiéu cin thiét gitra cac diém
cht hang cung trong khu vyc da cho va cang CTP:

Vo) (3)

biéu d6 cb nghia 13, chirng nao cac chuyén ché
mot chiéu nguwoc lai con cé thé “dwoc trang trai”,
nghia 1a dwoc thwc hién trén cung moét s6 don vi
phuwong tién vin chuyén khi quay lai, thi dai lwgng

V,, = max (V.

1w?

\7W van con bi phu thudc vao dai lwong 16m hon chua
duoc “thanh toan” toan b la V,, hodc V,,. Cong
thirc (3) tinh dén:

¢ SO chuyén van tai hai chiéu, phan anh kha nang
ghép ndi chuyén di va vé trong cing mot khu vuec, gia
st khong cé han ché vé kha nang quay dau cuia xe;

e Gia st xe van tai c6 thé quay chiéu ma khong
can thoi gian mat mat 16n hodc chi phi bé sung gian
doan;

(iv) Gia thiét vé dir liéu va tinh 6n dinh cta mo
hinh:

e Dit liéu dau vao vé don hang, sé container,
thoi gian van chuyén va trang thai phwong tién, thiét
bi 1a di¥ liéu 6n dinh va chinh x4c, phtt hop dung cho
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viéc dw bao va toi wu héda;

e Mo hinh khong tinh dén cac bién dong cuc
doan nhu tai nan, sy c6 ky thuat, diéu kién thoi tiét
bat thwdng hodc thay do6i dot ngdt vé chinh sach van
tai;

Tinh téng sd chuyén ché hai chiéu U dé thuc
hién hét don hang yéu ciu nhw sau:

A

V=SV,

1

W
(4)
W=,

Cong thirc (4) tinh tong s chuyén hai chiéu dwoc
xac dinh nhw tong s6 chuyén can thiét phuc vu toan
bd don hang da dat trong khoang thoi gian nghién
ctru, gia thiét rang khong c6 cac chuyén bi lap hoic
bo sot.

(v) Kha nang 4p dung ciia mé hinh:

e M6 hinh thich hop cho giai doan hoach dinh
theo ky c6 dinh (vi du theo ca, ngay, tuin) véi cac
diéu kién van tai da dwoc chuin héa;

e M6 hinh phu hop véi méi tredrng cang va depot
van tai container hién dai tai Viét Nam, cé kha nang
mé& rong diéu chinh khi 4p dung cho cac cdng quy mo
16n hodc diéu kién phirc tap hon.

Tinh gia tri can tim cda dai lwgng | :
. . . min

(5)

Ap dung mé hinh toan hoc (cong thic 1-5) dé xac
dinh s6 lwong phwong tién toi thi€u cin thiét, phan
vung khu vuc giao nhén, tinh toan téng chuyén vin
chuyén cho tirng khu vuec, tirng chiéu di/vé [3], [4].

Tai cong thirc (5) s6 lwong phwong tién t6i thiéu
dwoc xac dinh dya trén tong sé chuyén va nang lwc hoat
dong trung binh cla mdi phwong tién trong mot
khoang thoi gian quy dinh, gid dinh phwong tién hoat
dong lién tuc khong bi gian doan ngoai cac yéu t6 da mo
hinh héa.

Kha nang 4p dung ctia mé hinh:
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e M0 hinh thich hop cho giai doan hoach dinh theo
ky c6 dinh (vi du theo ca, ngay, tuin) véi cac diéu kién
van tai d3 dwoc chuidn hoa;

e M0 hinh phu hop véi méi tredng cang va depot
van tai container hién dai tai Viét Nam, c6 kha nang mé
rong diéu chinh khi 4p dung cho céc cang quy mé 16n
hodc diéu kién phirc tap hon.

4.1.3 Tao lich trinh vdn chuyén container

Lap chudi trinh tw phwong tién phu hop diéu kién
thuec t&, xép xe theo trang thai rdi/hoat dong, phan loai
xe phu hop tirngloai container. M6 hinh héa luéng cong
viéc (xe-container-thiét bi xép d&), cdp nhat trang thai
lién tuc [3].

4.1.4 Xtr ly cdc sw kién vdn hanh

Bo xtr Iy sw kién kich hoat khi c6 bién déng trang
thai phwong tién-container-thiét bi xép d& (xuat hién
xe rong, két thiic chuyén, hoan thanh xép d&). Cap nhat
thoi gian mé hinh, trang thai tirg xe/container, tién
trinh cac khau van hanh [3], [4].

4.1.5 T6i wu héa ludng phwrong tién & container

Tw dong ki€ém tra phdi hop ludng xe-container bang
ghép chuyén di/vé, gidm s6 xe phai dung. Tan dung xe
rong cho chiéu quay lai theo quy tic wu tién, két hop toi
wu hoa thi ty xtr Iy container, kich ban khai thac thiét
bi x€p d& hiéu qua nhat [3], [4].

4.1.6 Gidm sdt, diéu chinh va bdo cdo

Theo doi trang thai phwong tién, hanh trinh, nang
lyc khai thac container thdi gian thuc. Cap nhat lich
trinh theo bién dong thuc té, 1ap bio cdo téng két
chuyén, chi phi, nang suit, mirc d6 dap rng khach hang
(3], [4]-

4.1.7 Phdn tich va tdi cdu triic quy trinh

Dinh ky phan tich dir liéu van tai, nhan dién diém
nghén va chi phi 16m, cip nhit cac thuit toan t6i wu hoa
ma@i va hoan thién mé hinh l4p lich d€ cai tién lién tuc
[5], [6], [7]-

4.2 Sor dd héa tdng qudt quy trinh

Tiép nhan yéu ciu — Xac dinh thi tw wu tién - Tinh
toan so xe & lich trinh — Vin hanh phwong tién — X
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ly sw kién — T6i wu hoa lubng — Giam sat & diéu chinh
— Bdo cdo & cii tién [8], [9], [10].

s )

Tiép nhén va phén loai yéu ciu

\

f Lap ké hoach & tinh todn nhu ]
cau phwong tién

Tao lich trinh van chuyén
container

Quiin ly sw kién van hanh

Téi wu héa di¢u phéi & vin
chuyen

- =
Gidam sat — bio cdo — cii tién
quy trinh

Hinh 1. So d6 quan ly, khai thac phwong tién Van Tai
Container

4.3 Cdc mé hinh di sdu t6i wu héa mdt bdng va van tdi
container

4.3.1 Quy trinh bé tri vi tri container tiét kiém dién tich

¢ Danh gid khu vurc xép bdi, xac dinh dién tich, vi tri
cau/ bén, thiét bi st dung trong bai, quy hoach khéi
(blocks), hang doc (line), hang ngang (row), ting (tier)
t6i da hoa xép chong container;

e So d6 hoa block, xép line/ row/tier t6i wu, quy
hoach 16i di cho thiét bi vin hanh, cAp nhét binh do
(layout bang phan mém quan ly.

4.3.2 B4 'tri CY, Depot theo module

e Chia bai container thanh module (block) chirc
nang riéng biét, phuc vu doc 1ap tirng hang, tuyén,
rong/ hang, xuit/nhap, container thwomg/ dic biét...
nham ting hiéu qua vin hanh;

e Thiét ké s6 hang, diy, ting, bo tri thiét bi va 16i di
cho tirng module theo quy hoach loai thiét bi st dung
va thoi gian lwu bai binh quan.
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Bang 2. Thong s6 dién tich bai theo thiét bi xép d&

Thong Gia tri tham khao
s6 Y nghia Xe RTG  RMG
module nang/chup

Khoang Khoangcich Xening:18 6-9 10-12
cach (d) gifra 2 Xe Chl,lp: 11

module (m)
Dién tich Dién  tich Xechup: 15

() binh quan/ Nangréng:7 12 9
teu (m?)

S6 lwongline/ row/ tier trong module bii container
phu thuéc vao thong sé ki thuét cda thiét bi ning/ ha
trong bai. Viéc phan b6 s6 lwgng line, row, tier cla
Module bii container dwgc thé hién nhw bang 3.

TIER

Hinh 2. Xé&p container trong CY, Depot
Bang 3. S6 lwgng rows va bays ctia Module bai

Bang 1. Quy trinh chia bai theo Module container.

Budrc Noi dung chinh Théng s6 Y nghia Gi4 tri tham
Phan chia Dinh nghia s6 block, row, bay, tier tirng module khao
module container/don vi van tai

Rows (1) Hang ngang theo chiéu 6-10
Phan nhém Module phuc vu nhém riéng réng module
chitrcndng  (xuit/nhip, hing tau, 16 hang...)

. e . Bays (b) Didy doc theo chiéu dai 8-16
Bo tri van Thiét ke 16i di, vi tri thiét bi riéng tirng

dul
hanh module fodue
Capnhathé Quan Iy bing phin mém, cip nhét trang Tiers (h) S6 tang xép chong 3-5 (to6ida 7)
thong thai, vi tri, chirc nang tirng module Modules (m)  S6 module toan bai Theo tong sitc
Kiém tra Danh gia hiéu qua thuc té didu chinh khi chira

giam sat phat sinh nhu cau

4.4 Xép xen ké container theo kich thwéc (20ft, 40ft)
4.3.3 T6i wu 161 di, xen ké xép container trong CY/Depot

e Quy hoach cac 16i di chinh dang lwdi, xen ké 16i di
gitra cac khéi /container, chia sé 16i di linh hoat va kiém
soat thoi gian van chuyén cia phwong tién;

90 S0 v0 €0 20 10

e T8i wu hda chong hang bang mo hinh xen k&, giam
thao tac ddo chuyén, gidm thoi gian dich chuyén va va
cham thiét bi.

4.3.4 S6 lwong rows va bays ctia module bdi container 05
5 p i 2 PSP P 04
Khoang cach gitta caic module d€ cac thi€t bi thao tac 03
vGi ndng sudt tét nhat, tranh va cham dwoc thé hién 02
trong bang 2. 01

01 03 05 07 09 11 13
Hinh 3. Xé&p container t6i wu héa theo kich thwérc.
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e Xép chong offset stacking: 2x20ft dwédi, 1x40ft
trén; pinwheel stacking (xép vuéng goc/xoay); xép
tach line (line ch&n cho 40ft, line 1é cho 20ft) [10];

e Luu y: container ning dwéi, ddm bao diém goc lap
ghép chiu tai.

4.5 Qudn ly - Sap xép container va vdn hanh hién dai

e Tiép nhin, kiém tra tinh trang, phan loai
(FCL/LCL), quy hoach vi tri, str dung xe dau kéo/cAu,
cap nhat ké hoach béi 1én hé thong TOS/YMS;

e X&p container: nang dwédi, nhe trén, sat vi tri
nhip/xuit, diéu phéi xe/nang/ciu lién tuc;

¢ Quy trinh quan ly tong thé: tiép nhin - phan loai -
sap xép/luu trit - bao tri - diéu phdi van chuyén - quan
ly hé théng - giao nhan/kiém tra - thanh ly container.
4.6 Quy trinh va céng nghé tiép nhdn EIR container

Bang 4. Quy trinh ti€p nhan EIR Container

Buéc Noi dung chinh
1 Kiém tra tinh trang container, ddi chiéu gidy to
2 Ghi nhin théng tin vao phiéu EIR
3 Ky xac nhan cac bén
4 Lwu trit phiéu EIR trong h6 so vin chuyén

e Kiém tra thuc té: loai, s hiéu, kich thwéc, tinh
trang vatly/phu kién; ghi nhan phiéu EIR, lvu trir va ky
xac nhan;

e Lién két EIR vao hé thong: xac nhin dién ti, dong
b6 thé RFID/OCR, cip nhét vi tri/trang thai 1én phin
mém quan ly bai.

4.7 Quy dinh an toan vdn hanh thiét bi trong bdi
container

e Nguoi van hanh thiét bi phai qua dao tao, c6 chirng
chi, dung thiét bi bao hé day du;

e Kiém tra thiét bi trwdc van hanh, tuan tha quy tic
giao thong ndi bd, khong van chuyén qua tai trong;
kiém tra, bdo duwdng dinh ky;

¢ Trang bi phong chay chita chay, méi trweong lam
viéc sach sé, chiéu sang day di ban dém.

5. Thao luan: Hiéu qua thwc nghiém, trién vong va
giai phap s6 hoa
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Quy trinh quan ly va khai thac container t6i wu héa
vilra gidm s6 chuyén réng, ting hiéu suit quay vong,
giam chi phi, vira nang cao hiéu qua phuc vy, nang luc
truy vét, va kha niang phoi hop da chiéu gitra cac bo
phén khai thac, vin chuyén, khach hang. Su tich hop
phin mém quan ly vén tai - MES/ERP/TOS, RFID, Al,
bao cio tw déng - thic diy s6 hda, minh bach héa vin
chuyén, chi déng kiém soat trang thai va lich st
container, phong tranh diém nghén logistics, chuén bi
t6t cho cac bién dong thuc té [8], [9], [10], [11], [12].

Nghién ctru ghi nhin cac khuyén nghi can thiét:

¢ Hoan thién mo6 hinh sé héa quy trinh toan dién,
cap nhat thuat toan méi;

¢ Dao tao nhan sy khai thac, van hanh - phéi hop
chat ché gitra cac bo phan logistics;

e K&t noi dir liéu real-time gitta hé thong cang,
depot, phwong tién van tai va khach hang;

e Thwong xuyén phan tich dit liéu van hanh, cap
nhit phin mém quan ly thong minh, phan trng nhanh
v&i bién dong thi treong;

e Duy tri ké hoach dw phong container, phin phéi
linh hoat nguoén lwc, bao tri/kiém tra thiét bi va vo
container dinh ky.

6.Két luian

Nghién ctru nay xac nhan hiéu qua ap dung cac mo
hinh, quy trinh t8i wu héa quan ly vén tai container, dc
biét khi tich hop phan mém quan ly van tai hién dai, sk
dung mo hinh toan hoc va thuat toan wu tién, van dung
cong nghé so vao t6 hop cang hién dai. Quy trinh thuc
nghiém nhan manh kha nang gidm thoi gian va chi phi
van chuyén, ting ning suit quay vong container, tuw
dong hoa kiém soat tinh trang hang hda, phéi hop
nguon nhan lyc tinh gon va minh bach trach nhiém
tirng bo phan. Cac giai phap cong nghé - Al, RFID, ERP,
TOS - tiép tuc duy tri xu hwéng nang cao hiéu qua quan
ly container, thich &rng nhanh v&i bién déng san lwgng
va yéu cau thi treong logistics.

Két qua nghién ctru da xay dung quy trinh t6i wu hoa
van tai container, rng dung mo hinh toan hoc va thuat
toan phan loai don hang, két hop gidm sat diéu phoi s6
ho6a, mang lai hiéu qua gidm chuyén rong, ting ty sut
quay vong container va giam chi phi van hanh [1]. Pac
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biét, viéc tich hop cong nghé sé6 nhw MES/ERP/TOS,
RFID, Al mang lai sw minh bach, kiém soat trang thai
container theo thoi gian thuce va két ndi da chiéu.

6.1 Han ché ctia nghién ctru

e M6 hinh chi yéu méi (rng dung thwc nghiém tai
cac cang Viét Nam, chwa kiém thr trén quy mé quéc té
v&i cac cang c6 quy mo siéu lom;

e Mot s6 tham s6 thuat toan heuristic va dit liéu van
hanh chwa da dang vé loai hinh phwong tién, quy mo
depot hodc diéu kién dic thu ctia cic cang lom trén thé
gidi;

e Chwra mé phong cac bién dong bat thuwong nhu sw
0 tac nghén cang, thay déi chinh sich, cac yéu t6 moi
truedng hodc rui ro thién tai.

6.2 Hwéng phdt trién trong twong lai

¢ Nang cap mo hinh xtr Iy bai todn t6i wu hda van tai
container trong diéu kién ngiu nhién, bat dinh
(stochastic, robust optimization);

e Nghién ctru m& rong két ndi real-time, da diém
(inter-port networking) gitra cac cang quéc té lon dé
tang kha nang twong tac va phan tich dy bao;

e Tich hop tri tué nhin tao va hé thong tw dong hoc
dé chu dong diéu chinh thuit todn vin hanh, t6i wu hoa
toan trinh container logistics;

e Thuc hién thi diém mo6 hinh tai cic cang quy mo
16m cua thé gidi dé kiém dinh hiéu qua thuc té va tinh
chinh thuat toan.

Phu luc
Bang 5. Y nghia cac thuat ngit.
T:;; t Y nghia
Al Tri tué nhan tao
Block Khdi 6 nén chira container
CTP T6 hop cang
CY Bai container
DDATE &u@}; f;ndlzrg}cléglcic lap trén co sé clia nhitng
Depot Noi tip két contianer
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EIR Phiéu giao nhin container
Hé théng hoach dinh nguén lwc doanh
ERP A
nghiép
FCL Phuwong thitrc vin chuyén hang héa nguyén
container
Quy tic dua trén sw sdp xép trinh tu thuc
FIFO hién cac don hang twong &ng véi thoi han
di/dén cia chung
“Khodng tréng” khong hitru ich trong khu
GAP o < .
vwc x€p d& hay lwu trit container
M6 phong gitp xac dinh so do vi tri cac
IP container tir khi nhap bii cho t&i khi xuit
bai.
LCL Hinh thirc vin chuyén hang héa 1é
Line Day theo chiéu doc bai
LWKR Quy tic tinh s6 thoi gian con lai nhé nhat
MES Hé théng diéu hanh san xuit
RFID Nhén dang qua tan s6 vo tuyén
RMG CAn c4u gian container chay trén ray
Row Hang theo chiéu ngang bai
RTG C4u gian banh 16p di dong
SLACK L.a quy tag d}_ra tr.en viéc st dung so thoi
gian du trit con lai
Stack Khoi xép chéng container
Tier Chiéu cao xé&p chong
TOS Hé thong khai thac bén

Tuyén b6 khong xung dot l¢i ich va cam két ban
quyén

Téc gia tuyén bo vé sw khong xuit hién nhitng
xung dot tiém an tir nghién ciru nay, va cam két bai
bao chwa tirng dwgc cong bo trude day.

Chia sé dir liéu theo yéu cau

Dit liéu sé khong dwoc cung cap theo yéu cau.

Dang Thi Bich Hoai". University of Transport Ho Chi
Minh City.
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