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Tém tit

Bai viét nay da xem xét cdc yéu t6 khdi niém, lich sir
phit trién, déic diém kyf thudt va xu hudng img dung
ciia cong nghe ban sao ky thudt s6. Cang bién dong
vai tro nhuw mot cira ngd két néi thirong mai quoc té
va hoat dong khai cang c6 nhiéu két néi da dang va
phike tap. Bai bdo da tong hop cdc théng tin cho thdy
viéc dp dung céng nghé ky thudt sé vao hoat dong
quan 1y va khai thac cang bién la can thiét, va cdc
van dé can dwoe chii trong bao gom nhu cdu sé héa
cdng va quan Iy tich hop, thiét Idp nghién ciru vé xdy
dung co 6 ha tang cang, tich hop dit liéu, xdy dung
mé hinh théng tin, mé réng nén tang dich vu g
dung, ... Qud trinh phdt trién cang va kha néing dam
béo thich img dwgc triec quan hoa, tir do cdt giam
chi phi va ndng cao hiéu qua cia toan bo chudi
logistics va chudi gid tri.

T!‘r khoa: C:éng nghé cdng bién, ban sao kj thudt
50, cang bién Viét Nam, bén container.

Abstract

This paper has reviewed the conceptual elements,
development history, technical characteristics
and application trends of digital twin technology.
The seaport as a gateway connects international
trade and its operation activities are diverse with
complex connections. The study has compiled the
information proving the necessity to apply digital
twin technology in seaport management and
operation, and the important focuses include the
need  for
management, especially the establishment of

digitalization — and  integrated

infrastructure  construction  research, data
integration, information modeling, application
service platform expansion, etc. The development
process and the ability to ensure adaptation are
visualized, thereby facilitating costs cutting and
improvement in the efficiency of the entire

logistics and value chain.

Keywords: Maritime Port Technology, Digital
Twin, Vietnam's Seaports, container terminals.

1. Pit van dé

Cang thong minh 1 xu huéng phat trién chung ctia
cac cang bién trén thé gidi, ddc biét 1a cac cang
container, boi nhiéu lgi ich ma cang théng minh mang
lai nhur hiéu qué khai thac, cat giam chi phi, giam thiéu
tac dong moi truong [1]. Hai yéu t quan trong dé hinh
thanh cang thong minh do6 13 sé héa va tu dong hoa,
trong d6 s hoa duoc hiéu 1a viéc 4p dung cong nghé
sb trong van hanh va khai thac cang bién [2]. Dic biét,
cac su kién bt ngo nhu dich Covid-19, bao Yagi da
cho thy viéc quan 1y va khai thac cac ngudn lyc ctia
cang, duy tri cac két ndi gitra cang va chudi logistics
sau cang la vo cung quan trong. Ttr do, cong nghé ban
sao ky thuat s6 da dugc chii ¥ dén, thong qua viéc tao
ra mot ban sao sd hoa ciia mot bén cang, dé van hanh,
quén 1y va nhanh chéng tim dua ra cac quyét dinh van
hanh hiéu qua [3]. Bai bao nay nhim hé théng héa
kién thirc va chi ra cac yéu cu k¥ thuét cua cong nghé
ban sao ky thuat s va dbi voi cac cang bién thé hé
méi & Viét Nam qua phuong phap nghién ciru thir cép.
Déi tugng nghién ciru chinh cia bai bao 1a cic bén
container v&i cac chirc nang, hoat ddng khai thac ciing
nhu trang thiét bi dugc chuyén mén hoa cao.

2. Ung dung cong nghé ban sao ky thuit sb
trong linh vue khai thac cang

2.1. Tong quan vé cong nghé bén sao kj thudt
/)

Digital Twin 14 ban sao k¥ thuat s theo thoi gian
thuc cuia mot doi tugng hodc quy trinh. Theo Amazon
(2022), Digital Twin 1 phién ban k§ thuat s6 ciia mot
hé théng vat Iy riéng 1& dugc cap nhat lién tuc voi dir
lidu theo thoi gian dé bt chude ciu tric, trang thai va
hanh vi thyc ctia hé thong vat Iy d6 nham thuc day két
qua kinh doanh. “Ban sao k¥ thuat s4” 14 mé hinh ba
chiéu cua cac thuc thé vat ly, nhén manh su tuong tac
gitra 4o va thuc, déng thoi hién thuce hoa cap nhat thoi
gian thyce va tién hoa dong thong qua md phong va cac
phuong phép khac [4].

Ban sao ky thuat s6 da dugc ap dung trong nhidu
linh vuc. Nam 2011, Phong thi nghiém nghién ctru cia
Khong quan Hoa Ky dé xuat "Ban sao k§y thuat sd
khung may bay" dé giai quyét van dé bao dudng than
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may bay chién d4u [5]. Nam 2014, nhiéu cong ty phan
mém cong nghiép ndi tiéng nhu PTC, ESI, ANSYS,...
da su dung thuat nglr "Digital Twin" trong cac hoat
dong tiép thi cua ho va da lién tuc thuc hién nhiéu
nghién ctru chuyén siu va mo rong vé phat trién cong
nghé nay. Cung v6i su phat trién cta cac cong nghé
moi vé thong tin va truyén thong nhu dit liéu 16n, dién
toan dam may hay Al ban sao k¥ thuat s6 da duoc img
dung vao nhidu nganh cong nghiép nhu san xuat hang
khong, thiét ké cong nghiép, phan phdi dién, thiét ké
tau, quan ly d6 thi, xay dung va khai thac nang lugng,
y khoa,...

Chua c6 dinh nghia chuin nao dugc cong nhan vé
“ban sao s6” va khai niém nay van dang trong quéa
trinh phat trién va tién hoa. Dit liéu cam bién dugc lép
dat trén hé théng thuc dugc st dung la diéu kién co
ban ciia md hinh mé6 phong dé hién thuc hoa hoat dong
ddng bo cua hé théng thé gisi thuc va hé thong thé
gidi sb. “Ban sao ky thuat s6” bao gdm 3 phan: Mb
hinh dit liéu, mét tap hop cac phan tich hoac thuat toan
v kién thuc.

2.2. Pic diém ky thudt ciia cong nghé bin sao
ky thugt sé

Sach tring vé img dung ban sao ky thuat s6 (Phién
ban 2020) dé xuét ring cac ban sao ki thuat s phai
c6 tuong tac thoi gian thuc, mé phdng hé théng, kha
nang truy Xudt nguén géc déy du, téi wu hoa cuc bo va
céc dic diém dac trung khac [6].

Céc thuc thé vat 1y va khong gian ky thuét s trong
md hinh ban sao ky thuat s6 co thé dugc anh xa theo
hai hudng, trong tac dong va twong tac véi nhau. Cac
thyc thé k¥ thuat sb trong ban sao k¥ thuat s c6 thé
duoc sur dung dé mé ta mot cach truc quan cAu triic va
co ché hoat dong bén trong mot thyc thé vat 1y, tir d6
theo doi dir liéu trang thai cua thuc thé do, phéan tich
va toi wu hoa cac tham s quy trinh va tham sb van
hanh. Vong doi ciia cac thuc thé ao trong ban sao k¥
thuat s bao gf‘)m khéi tao, thiét ké va phat trién, xac
minh va xéac thuc, trién khai, van hanh va giam sat,
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danh gia lai va ngung hoat dong, tuong ung vdi toan
bo vong doi cia cac thuc thé vat ly.

2.3. Ung dung bin sao kj thudt sé (Digital
Twin) trong linh vwc khai thdc cing

Qua trinh s6 hoa tai cang bién duoc dién ra nhé su
phat trién va tmg dung ciia cac cong nghé s6 hoa quan
trong, bao gém: 0T, dit liéu 16n, md phong, thuét toan
dam may,... [7] Khi ap dung cong ngh¢ trong cac cang
container thong minh, dit liéu vé vi tr, trang thai, va
diéu kién luu trit cia container va hang hoa s& tro
thanh dir liéu ddu vao can thiét dé xay dyng ban sao
k¥ thuat s6. Do chinh xéac va tan suat thu thap di liéu
lién tuc s& giap du doan va t6i wu hoa ludng luu
chuyén hang héa va chudi cung (g tai cang bién.

Céc cang c6 thé phat trién & nhidu cip d6 sé hoa
khéc nhau va ban sao ky thuat sé 1a mot trong nhimng
cong ngh¢ gitp quan ly cac quy trinh hoat dong tai
cang [8]. Phat trién cac bai container tu dong két hop
v6i cong nghé ban sao ky thut sé bao gdm quan Iy
thiét bi, cac giao dién phin mém, kiém soat chuong
trinh, va cac duong day truyén tai dir lidu, giup giam
khoang céach giira viéc van hanh bén container va cac
bién phap toi uu hoéa hoat dong khai thac [9]. Cong
nghé ban sao ky thuat s6 duoc ap dung tai cang
Gothenburg, Thuy Dién vé6i cac cam bién giam sat
phat thai trén tau hay cac cong tw dong cho xe tai giup
cai thién hiéu qua khai thac dang ké [10]. Nhiéu cang
khac cling ap dung cong nghé nay nhu Hamburg,
Antwerp, Long Beach, Singapore, Ningbo,... trong
quan 1y trang thiét bi, giam sat qua trinh van hanh, lap
ké hoach hoic ra quyét dinh [11]. Cong nghé ban sao
k¥ thuat s6 mé phong cac tinh hudng hoat dong khac
nhau, giup dua ra cic quyét dinh téi wu vé van hanh,
béo tri, va tai chinh. Nhiéu rao can k¥ thuat trong viéc
ap dung cong nghé ban sao k¥ thuat sb ciing da dugc
nghién ctru nhu chi phi cao, chét lugng dir li¢u, kha
nang thu thap dir li¢u, xac thuyc mo hinh [12]. Bang 1
dudi day tong hop cac cong nghé va phuong thirc lay
dir lidu tai mot sb cang thong minh ¢6 ap dung cong
nghé ban sao k¥ thuat sb trén thé gidi [13].

Bing 1. Cic irng dung bén sao kj thudt sé tai mjt sé cing thong minh

) i . 2 a Phwong thirc ldy s L.
Cang, quoc gia Phan mém Y n Nén tiang
dir liéu
Cang Valencia, Tay Ban Nha BIM 10Ts GoAigua
Cang Singapore,Singapore Bently GPS Lands Orbit 3DM Content Manager
) . Chuong trinh Gng dung ban sao k¥ thuat

Cang Rotterdam, Ha Lan BIM IoTs cloud server Lo

sO phién ban 1
Céang Hamburg, Buc BIM 5G 5G MoNArch
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Viée ap dung cong nghé ban sao k¥ thuat sd trong
hoat dong khai thac cang s& 1a budc tién méi dé nang
cao nang suét khai thac cang dong thoi han ché rai ro
van hanh trong twong lai. Tai Viét Nam, mét ban sao k¥
thuat s6 hé thong cang khu vuc Cai Mép - Thi Vai
(Hinh 1) dang dugc nghién ctru va xdy dung boi
Portcoast tuy nhién mai chi dung lai & mo hinh 3D va
thuc té a0 (VR). Ban sao k¥ thuat s khong don gian
chi tao ra 1 mé hinh 3D dang tinh giéng nhu trong anh,
ma phai két hop thém céc hiéu g va cong nghé khac
dé thé hién container dang duoc ning ha, thiét bi dang
hoat dong nhu bén ngoai that nhung & dang mo6 phdng.
Do d0, tai cac bén cang khu vue Cai Mép - Thi Vai chi
moi & giai doan nghién ctru trién khai cong nghé nay.

Hinh 1. Ban sao kj thudt s6 h¢ thong cing khu viec
Cai Mép - Thi Vii (Ba Ria - Viing Tau)

2.4. Xdy dwng bin sao ky thudt so cing bién

Trong ban sao k¥ thuat s6, céc thuc thé duge mod
ta bang hang triéu diém phan 4nh chinh xac moéi
truong thyc trong toa d6 khong gian 3 chiéu X, Y, Z
va thong s6 mau dua trén cong nghé dam may diém
dé xay dung va quan Iy ndi bd mé hinh cac bén cang.

Céc dir liéu co ban do ngudi dung khai bado ban
dau dé phan mém bat ddu van hanh gdm c6: Ha tang
cang (ma cang, ciu bén, cot neo, bii/block/area, thiét
bi xép dd, thiét bi van chuyén, céng kiém soat); Tau,
hanh trinh chuyén tau; Nguoi dung, bg phan & vai tro;
Céac danh muyc cin ban chung: Cang, Dia diém giao
nhén hang, ISO SzTp, Local Sztp (Hinh 2).

EL SCHEDULE

ETAETBETD, F

CARGO

Hinh 2. Cic yéu té théng tin co sé ha ting tai cing
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Nhing dir liéu ma may tinh hiéu va diéu khién,
khong phai do nguoi dung dinh nghia, can duoc thiét
lap cic quy dinh cu thé, ching han nhu: Phuong 4n
giao nhan gém l4y nguyén, cdp rong, nhép tau, xuat
tau; trang thai container gdm dang nim trong bai,
trang thai container da lam 1énh nhung chua dugc giao
dén cang, trang thai container van dang nam trén tau,
dang di chuyén vao bii tir huéng cong cang, cau tau
va nguoc lai; phuong an khai thac tai cac khu vuc clu
tau, bai, céng va khu vuc dich vu khac trong cang bién.

M6 hinh théng tin c6 thé dwoc thiét 1ap bang cach
st dung cong nghé BIM (Building Information
Modeling) + GIS (Geographic Information System),
cong nghé khoép anh, chup anh xién, cong nghé lap
ban d6 két cau, ky thuat t6i wu hoa luu trir mé hinh ba
chidu nhu céng nghé mo hinh hoa. Khu vyc xép do
hang hoa tai bén tau, kho bai, cac toa nha, bai dau xe,
khong gian xanh can duogc xtr Iy thanh mé hinh duéi
dang cac don phan, hinh thanh nén mo hinh thong tin
don phan dinh luong va céac chi sd cia cong, co thé
ddng bd hoa dé truy cap vao nhidu thanh phan chuc
nang chinh ctia cac ngudn thong tin, cung cip cong ky
thuat sb tir bén trong ra bén ngoai theo ciu triic. Dit
liéu nhan thic 10T phai dugc tai, hop nhat va trinh bay
nhanh chéng theo thoi gian thyc trén nén ting mé hinh
dé hién thuc hoa hinh anh di liéu giam sat hoat dong
theo thoi gian thyc, ching han nhu hinh anh video
hoat dong theo thoi gian thue, chi sb 6 nhidm khong
khi, luu lugng giao thong, quy dao cia ngudi di bd va
khéi luong hoat dong ciia bén.

Nén tang dung vé quy hoach cang, quan ly xay
dung, van hanh bao dudng, dich vu cong cong,... cling
can dugc mé rong. Trude khi quy hoach xdy dung
cang, can tién hanh thir nghiém trudc vé hidu qua va
két qua trién khai. Thong qua md hinh cang ao va thyc,
mdi diéu chinh quy hoach va thay d6i chwong trinh
déu c6 thé dy doan trudc tic dong dén mo hinh phat
trién chung cua cang. Vi du, trang théi tai cong cang
dugc hién thi day du trong qua trinh van hanh cong,
tir d6 phan tich tinh trang tic nghén va cai thién hiéu
qua ciing nhu cong suat van hanh tai cong.

Viéc quy hoach chi tiét ha tang cang dong vai trd
quan trong trong viéc thiét 1ap cac thong s6 dau vao clia
hé thong. Néu thiét ké quy hoach cac khong gian khai
thac, cac phuong an va thiét bi khai thac khong dam
bao c6 thé gy nhidu dit liéu khi van hanh (Hinh 3).

Khi quy hoach bi chira container trén hé thong
phin mém, can hiéu thong sb cac dang quy hoach tng
v6i thiét bi, can cir theo thiét ké va quy dinh ciia cong
sudt bai ma tién hanh b tri bai container dugc sip xép
thanh cac block song song va cac container nam &
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giita hai chan ctia hé théng cu khung RTG. Mdi block
¢6 cac vi tri xép container 20FT (slot) va cur hai vi tri
xép container 20FT theo chiéu doc ciia block ¢6 thé
xép duge mot container 40FT (Hinh 4).

Hinh 3. Quy hogch chi tiét ha ting cing

Hinh 4. Thiét lgp ha téing bdi chiva container trén hé

théng phin mém

Hinh 5. Thiét lgp mau cho cdc trang thdi hoat dpng

clia phwong ti¢n xép do ning ha tai cing

Hinh 6. Thiét Iip mau cho cdc trang thdi cho (dwell)
véi nhitng container dwgc phin bé cong viée dich

chuyén tai bii
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Bii chira hang cua cang c6 thé duoc thiét ké dé
chtra ca hang tong hop va hang container. Khi luong
hang tong hop chiém hét dién tich bi, phan con lai
cua bai ¢ thé chtra container. Bai c6 thé duoc chia
thanh nhiéu khu vuc véi chirc ning riéng biét nhu bai
hang téng hop, bai ma, bai container, bdi vo container,
bai container lanh. Bén canh d6, trong bai can bd tri
cac lan dudng véi bé rong 1,5m cho cdu RTG di
chuyén va cdu RTG co thé xép chong dugc 5 ting
container.

Dya trén thong tin thu thap dwoc, phin mém
Autodesk Revit s€ xay dung mo hinh 3D cong trinh
két cAu cang bang cic dam may diém, két hop véi
phan mém hd tro chuyén dung tir may quét laser 3D
(Hinh 5 va 6). M6 hinh nay khong chi gitp quan ly,
cap nhat dir liéu v& tai san ma con tao ra méd hinh a0
phuc vu tham quan cang va dac biét 1a xay dung ban
sa0 sb dé toi wu hoa quan 1y va van hanh.

3. Céc yéu cau trong ing dung cong nghé ban
sao ky thuit so tai cing bién tai Viét Nam

3.1. Cic yéu cdu khi trién khai cong nghé béin
sao ky thudt so tai cang bién Viét Nam

Bén sao k¥ thuat s6 1a mot cong nghé mod phong
vat thé thuc té trong khong gian 4o dua trén nhiing
thong tin dugc tiép nhan tir thé gidi thuc, vi vay dir
liéu dau vao co quyét dinh rét 1én dén hiéu qua va do
tin cdy cua ban sao ky thuat s6. Chét lugng, do tin ciy
va lugng dit lidu phu hop 14 yéu t6 bt 161 dé mo phong
chinh xac hé théng thue té va mang lai 191 ich cho cac
don vi van hanh.

Dt li¢u thoi gian thuc lién tuc dugc thu thap qua
céc cam bién, camera va cac thiét bi két ndi khac. Do
d6, cang bién can trang bi cac thiét bi thu thap thong
tin va cong nghé dé truyén tai, chia sé thong tin (IoT,
5G, RFID).

Khi 4p dung ban sao ky thuit sé trong cac hoat
dong cua cang bién, cac van dé vé biao mat va quan Iy
dir lidu cling can dugc kiém soat. Dit liéu duoc chia sé
giira nhiéu bén lién quan trong chudi cung tng, khién
viée kiém soat va quan ly quyén truy cap di liéu tré
nén phtrc tap.

Ban sao k¥ thuat s6 thu thap dir liéu tir nhiéu ngudn
khéc nhau, dan dén luong dir liéu khéng 16 cén duge
lwu trit, xir Iy va phan tich khién ban sao k§ thuét sb
¢6 thé trg thanh muc tiéu tan cong mang boi hacker.

Ngudi lao dong tai cang bién can dugc dao tao ning
cao, tp trung vao k¥ ning sir dung ban sao k¥ thuat sd,
giam sat va quan Iy hoat dong cang bién qua giao dién
man hinh, dua ra quyét dinh kip thoi, chinh xac.
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3.2. Thudn lgi va thach thirc khi wng dung cong
nghé bdn sao ky thudt so tai ciang bién Viét Nam

3.2.1. Thudn loi

Hién tai cac cang bién Viét Nam dang dugc ung
dung nhiéu phan mém quan 1y va khai thac cua ca
doanh nghiép cung cdp phan mém trong nudc va
doanh nghiép nudc ngoai. Hé théng phan mém cua
céc nha cung cap tai Viét Nam bao gdm PLTOS cua
Cong ty C6 phan Giai phap Cang va Hau Cén; phin
mém VTOS cua Cong ty TNHH Tin hoc CEH da dugc
cac don vi Cong ty Co phan Cang Hai Phong, Cong ty
C6 phan tap doan Container Viét Nam. Céac hé thong
phin mém cua nha cung cép nudc ngoai nhu Catos
ctia Han Quéc, TopX cta Uc hay Navis clia My ciing
dang dugc trién khai ing dung tai cic cang nudc sdu
khu vuc Lach Huyén va Céai Mép Thi Vai - 2 cang
nudc sau 1on nhat Viét Nam hién nay.

Béng cach "s6 héa" toan bd quy trinh tir giai doan
1ap k& hoach, quan 1y dén van hanh, cac cang n6i chung
va cang trong diém nhu cang Hai Phong va Cai Mép -
Thi Vai (Ba Ria - Viing Tau), c6 thé phat huy vai tro
chién lugc ciia minh nhu cira ngd trung chuyén
container qudc té, hudng tdi cac muc tiéu vé toi wu hoa
hi¢u suat khai thac giam rui ro tdc dong moi trLrorng,
tang cudng két ndi v6i hé sinh thai cang bién toan cau.
Ddng thoi, cac bén lién quan t6i chudi cung tng cang
bién gdbm co quan quan ly, doanh nghiép kinh doanh va
khai théc cang, cac mét xich trong chudi van tai ciing
¢6 thém coéng cu manh mé dé quan 1y va khai thac tiém
ning cia cang bién mot cach toan dién.

3.2.2. Thach thurc

Dé dam bao hé thdng co s dir lidu trién khai cong
nghé ban sao k¥ thuat s6, cac cang bién Viét Nam cén
tap trung vao viéc xay dung va duy tri dit liéu toan
dién trong sudt vong doi du 4n, trong cac khau khao
sat, thiét ké, thi cong dén van hanh va bao tri. Viéc
trién khai cam bién IoT chua day du khién viéc thu
thap, chuén hoa va déng bd dir li€u gitta cac khu vuc
hoat dong gap nhiéu kho khan.

Trong tich hop dir liéu, hé théng phan mém khai
thac cang con rdi rac, dugc cung cap va phat trién boi
nhiéu bén, nén cong tac trao doi dit liéu hay con goi 1a
API hé théng (Application Programming Interface) -
giao dién lap trinh tmg dung, cho phép cic phan mém
hoic hé thong khac nhau két ndi va tuong tac v6i nhau
- con thyc hién thd cong, chua ty dong hoa.

Bén canh d06, cac cong nghé dugc st dung Kkét hop
cung ban sao ky thut s gdm c6 mé hinh thong tin
cong trinh (Building Information Modeling), quy
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trinh Scan-to-BIM, va dam may diém pointcloud.
Trong do, co s& ha ting cang bién, tir khau tir khau
thiét ké toi thi cong va van hanh, s€ duogc tao 1dp va
quan 1y cac thong sb dic trung k¥ thuat sé nham nang
cao hiéu qua van hanh. May quét 3D laser, mobile
mapping hodc aerial mapping s& duogc st dung dé theo
ddi hién trang cac thuc thé bén trong bén cang, ludng
tau, quy hoach chi tiét cang mot cach chinh xac nhat
theo quy trinh Scan-to-BIM. Viéc xdy dung mo hinh
va mo phong dit liéu bi han ché boi sy thiéu hut cac
mod hinh BIM/GIS do chi phi cao ctia viéc m6 hinh
hda 3D cao va chuyén mon ky thuat tai dia phuong
trong viéc su dung cic coéng cu mo phong nhu
Anylogic hoic Simio con thiéu.

Vé ha t?mg cong nghé, tai cac hé théng cang moi,
nhu khu vye Lach Huyén Hai Phong, dugc trang bi hé
thong phdn mém khai thac cang hién dai, tuy nhién hé
thong van dang van hanh theo dang thu thap, luu trir
va xu ly dir liéu tir cac bd phan khac nhau trong ndi
bo t chitc chua duoc van hanh dua 1én nén tang dam
may va kha nang dién toan dam may va thiu thiét bi
mang can thiét dé thu thap va xu 1y dit liéu theo thoi
gian thyc. Theo d6, chua c6 mot nén tang dich vu ing
dung toan dién cho céc cang bién Viét Nam gitip gidm
sat dit liéu theo thoi gian thuc dé hd tro 1ap ké hoach,
giam sat hoat dong va ra quyét dinh.

Nhiing han ché nay can tr¢ viéc hién thyc hda ban
sao k¥ thuit sb cua cang bién tai Viét Nam. Dé vuot
qua nhitng thach thirc nay, can dau tu dang ké vao co
so ha tAng, nang cao ning luc, cong cu k¥ thuat sb va
su ddng bd chién lwoc véi cac sang kién cang thong
minh nham hd tro qua trinh chuyén ddi s6 dai han, cai
thién hi€u qua, an toan va kha nang canh tranh trong
hoat dong cua cang.

4. Két luin

Viéc ap dung cong nghé hién dai vao quy trinh van
hanh cang bién mang lai kha ning hd trg cho cac
doanh nghié€p céang. Nhan vién tai cac phong ban phu
trach khai thac c6 thé giam sat, quan 1y tir xa va truy
cap hé théng bat ky luc nao. Piéu nay tao diéu kién
cho cac chuyén gia ky thuat tap trung hop tac, diéu
chinh thiét ké hodc tién hanh stra chita mot cach hiéu
qua. Cang bién dugc xem nhu 1a mot diém nit quan
trong chung chuyén hang hoa trong chudi hoat dong
logistics, viéc xdy dung ké hoach trién khai va tng
dung cong nghé ban sao k¥ thuat s6 dé quan 1y hoat
d6ng cang bién 1a phi hop. Cong nghé ban sao s6 can
dugc két hop véi viéc xay dung cang thong minh hién
tai dé tién hanh tham do su hon, dong thoi phai lién
két chat ch& va tich hop sau v6i thé hé cong nghé
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thong tin maéi, dya trén cac cong nghé maoi nhu dir lidu
16n, 10T va AI dé xay dung mot cang két hop giira 4o
va thue. Tai Viét Nam, cac khu bén cang moi dang
duoc xdy dung & khu cang Lach Huyén, Hai Phong
hay bén Germalink ¢ khu vuc Cai Mép, Thi Vai la
nhitng bén cang mai, hién dai, mic do 4p dung cong
nghé cao vai cac thiét bi xép d hang héa chuyén dung
1a mot diéu kién thuén loi dé ung dung cac cong nghé
ma&i nhu ban sao ky thuét $6. Tuy nhién, mot s6 rao
can can duoc khéc phuc nhu chi phi ddu tu cao, cac
cong nghé hd tro di kém, nang lyc van hanh va ra
quyét dinh.
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