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Xugt khdu ndng san ngay cang ddng vai tro quan trong trong
nén kinh t& Viat Nam, kéo theo nhu cdu thigt k& mang luai
logistics higu qua, dac biét ddi vai cac san phdm dé hu hang
nhu su riéng tuoi. Bai bao nay tdng quan céc nghign ciu tdi vu
haa mang lu@i van tai, tap trung vao ma hinh quy hoach tuyén
tinh nguyén hén hep da muc tieu (MILP) va dé xuét mat khung
ma hinh khai tao pho hop vai bdi cénh thyc tién. Ma hinh dé
xuat cho phép tdi vu dong thiri chi phi va thi gian van chuyén
trong mang lui logistics ban tang, vai tap bign, tham sd va
rang budc phan anh cdu tric chudi cung ng ndng sén xudt
khdu. Mac du chua trién khai dit ligu thyc nghigm, ma hinh ca
thé dinh huang thu thap dir lieu va hoach dinh van hanh trong
cac nghién ciru tiép theo, dic bigt trong bai toan van chuyén
sdu rigng tir Dak Lék sang Trung ludc.

Tir khda: Chudi cung ¢rng néng san; logistics cho hang dé hu
hang; ma hinh MILP da myc tigu.

1. DAT VAN DE

Viét Nam dang khdng dinh vi thé la quéc gia xuat khu néng
san hang dau khu vuc Dong Nam A, trong d6 sau riéng néi lén nhu
mat hang co téc dé tang trudng an tugng sau khi ky két nghi dinh
thu xudt khiu chinh ngach sang thi trudng Trung Qudc. Theo Hiép
héi Rau qua Viét Nam [1], trong ntia dau nam 2024, ty trong sau
riéng Viét Nam trong téng kim ngach nhap khiu ca Trung Quéc
da tang tu 23,73% lén 32,81%, véi du bdo mang lai thém khoang
1 ty USD vao cudi nam. Tuy nhién, nang luc logistics hién tai chua
theo kip t6c d6 tang trudng san luong va thi trudng. Tai Dak Lak la
vliing tréng sau riéng 16n tha hai cd nudc nhung ha tang logistics
con thiéu kho lanh so cap, phuong tién van tai chuyén dung va thoi
gian van chuyén con kéo dai, lam gidm chat lugng san phdm va kha
nang canh tranh [2].
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ABSTRACT

The export of agricultural products plays an increasingly vital role
in Vietnam's economy, thereby intensifying the demand for efficient
ngistics network design - particularly for perishable goods such
as fresh durians. This paper provides a comprehensive review of
transportation network optimization studies, with a specific focus on
multi-objective Mixed-Integer Linear Programming (MILP) model. It
further proposes a model initialization framewaork tailored to practical
conditions. The suggested model facilitates the concurrent optimization
of transportation costs and time within a four-tier logistics netwark,
integrating variables, parameters and restrictions that represent the
framework of the export-oriented agricultural supply chain. Although
empirical data has not yet been applied, the model serves as a foundation
for future data collection and operational planning, particularly for
tackling the transportation issue of durian exports from Daklak to China.
Keywords: Agricultural supply chain; logistics for perishable
goods; multi-objective MILP maodel.

Trudc thuc trang do, viéc xay dung mot khung moé hinh toén
hoc khéi tao nham mé phong mang lugi logistics va c6 kha nang
diéu chinh linh hoat theo dir liéu thuc té la can thiét, dac biét véi
doanh nghiép vira va nhd. Trén co s& téng quan cac nghién clu toi
uu héa mang lugi van tai, bai bao dé xuat mé hinh quy hoach tuyén
tinh nguyén hén hgp da muc tiéu (MILP), lam ca s& ly thuyét cho
thiét k€ mang ludgi logistics ndng san va dinh hudng trién khai thuc
tién, trudc mat 1a cho chudi cung Ung sau riéng xudt khiu ti cac
tinh Tay Nguyén sang thi trudng Trung Quéc.

2. TGNG QUAN NGHIEN CUU

Trong chubi cung Ung hang héa dé hu hong, thoi gian van
chuyén va cau trdic mang ludi la cac yéu té then ch8t anh hudng dén
hiéu qua phan phdi va tén that sau thu hoach. Nhiéu nghién cdu
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gan day da dé xuat cac mé hinh t6i uu nham déng thai ti thiéu hoa
chi phi logistics, duy tri chat lugng san phdm va tang tinh bén viing
trong van hanh [3-5]. Cac tiép can dién hinh bao gém st dung mé
hinh MIP hodc MILP d&& t8i uu héa vi tri cd s6, phan b6 luéng hang
va lua chon tuyén van tai duédi cac rang budc ngan sach hodc nang
lyc xt ly [3, 4]. M6t s6 nghién cdru con tich hgp cac yéu té nhu tén
kho, t6c dé suy giam chat lugng theo nhiét do va phat thai carbon
trong hé théng logistics lanh [5-7]. Ngoai ra, cac nghién clru khac
tap trung vao phan phdi hgp tac gitta doanh nghiép, hai long khach
hang va t6i uu hoa cac tuyén theo mua vy, gop phan cai thién kha
nang phan tng va tiét kiém chi phi [8-10]. Bén canh d6, cdéc m6 hinh
t6i uu hoa trong diéu kién bat dinh va chudi cung ting da tang cling
dugc phat trién dé€ phan anh tot hon tinh dong va tinh phan tan cta
hé théng phan phéi néng san. Cac mé hinh ba hodc bén tang lién
phuang thiic cé tich hgp da muc tiéu, can bang luéng va phan bé
linh hoat gilia cac trung tdm phan phdi, giup giam tré, tiét kiém chi
phi va nang cao d6 én dinh ca chudi cung tng [11-13].

Mot hudng ti€p can dang cha y khac la tich hgp cac chi phi
ngoai sinh nhu tac nghén, 6 nhiém khéng khi, tai nan giao thong va
suy gidm ha tang vao ham muc tiéu t6i uu héa mang ludi. Khi cac
chi phi nay dugc néi hda, két qua mé hinh cho thay cau truc mang
Iugi va lua chon phuong thiic van tai c6 xu hudng dich chuyén
theo hudng bén viing hon, nhu chuyén ti van tai dudng bod sang
dudng sat [14]. Téng quan cho thdy, phan 16n cac nghién ctu hién
nay tap trung vao hai muc tiéu chinh la gidam chi phi logistics va rut
ngdn thai gian van chuyén. Mét s6 nghién ctu tién ti€n da bat dau
tich hgp cac yéu t6 bén ving nhu phat thai khi nha kinh, mdc do
phuc vu va kha nang dap ing mua vu. Vé ky thudt mé hinh héa,
cac nghién ctu st dung phé bién mé hinh tuyén tinh (LP, MILP), m&
rong sang huéng da muc tiéu, diéu kién bat dinh hoac phi tuyén.
Tuy nhién, van con khoang tréng trong viéc ap dung cac mé hinh
t6i uu nay vao thuc tién tai Viét Nam, dac biét trong linh vuc logistics
cho ndng san, nai hé théng con thiéu dong b, san xuat phan tan
va chiu anh hudng I6n bédi yéu t6 mua vu. Trén co s& do, nghién cdu
nay dé xuat xay dung mét khung mé hinh MILP da muc tiéu nham
thiét ké mang luéi van tai phu hgp, tir d6 dinh hudng cho cac ting
dung thuc nghiém trong chudi cung (ing néng san xuat khau.

3. MO HINH TOAN DE XUAT

Trén co s téng quan cac nghién cliu vé thiét ké mang Iudi
logistics, nghién ctru nay dé xuat s dung mé hinh quy hoach tuyén
tinh nguyén hén hgp da muc tiéu (MILP) nhu mét cong cu ly thuyét
dé lya chon cdu triic mang ludi van tai phu hgp cho néng san tuci. Mo
hinh MILP cho phép xt ly d6ng thoi cac bién lién tuc (nhu lugng hang
van chuyén) va bién nhi phan (nhu lua chon tuyén hodc diém trung
chuyén), phu hop vai tinh chat t6 hgp clia bai toan thiét ké mang luéi.
Nhiéu nghién cutu trudc day da ching minh tinh hiéu qua ctia MILP
trong viéc mé hinh héa luéng van chuyén c6 rang budc vé thai gian
va diéu kién bao quan lanh [3, 4]. DU chua dp dung cho mét trudng
hgp cu thé mo hinh dugc dé xuat cé thé dong vai trd nhu mot khung
thiét ké khéi tao, ho trg dinh hudng thu thap dir liéu va lua chon chién
lugc van hanh phu hgp vdi diéu kién thuc tién ctia doanh nghiép xuat
khau néng san. D€ minh hoa cau tric logic cia mé hinh, Bang 1 va
Bang 2 trinh bay lan lugt cac bién quyét dinh va tham s6 dau vao su
dung trong qua trinh xay dung mé hinh t6i uu hdéa mang Iudi van tai.

Bang 1. Cac bién quyét dinh

Bién |Dién giai

Lugng hang dugc van chuyén tir nat | dén nut e bang
X" phuong thiic van tdi m nham dap (ng nhu ciu cua
khu vuc nhap khau r

Lugng hang dugc van chuyén ti nat e dén nat d
Xm bang phuong thic van tai m nham dap tng nhu cau
cta khu vuc nhap khau r

Lugng hang dugc van chuyén tir nit d dén r bang

XM A 2
dr phuong thuc van tai m

Bién nhi phan biéu thi nhu ciu cta khu vuc r dugc
Y™ van chuyén tir nat | dén nut e bdng phuong thic van
tai m. Néu dugc chon, y™_ = 1, ngugc lai bang 0

Bién nhi phan biéu thi nhu ciu cta khu vuc r dugc
y" . | vanchuyén tirnitd dén nat r bang phuong thirc van
tai m. Néu dugc chon, y™_ =1, ngugc lai bang 0

Q Bién t&i thiéu hoa cuc dai (minimax variable)

Bang 2. Tham sé dau vao

Thamsé | Dién gidi
. Chi phi van chuyén tir nat 1 d€n e bang phuong thic
e van taim
N Chi phi van chuyén tir ndt e dén d bang phuong
e thuic van tadi m
N Chi phi van chuyén ti nat d dén r bang phuong
ar thuic van tadi m
N Thai gian van chuyén ti nat | dén e bang phuong
e thuic van tadi m
" Thai gian van chuyén ti ndt e dén d bang phucng
e thuic van tai m
. Thai gian van chuyén tir nut d dén r bang phucng
dr thiic van tadi m
D, Nhu cau tai khu vuc nhap khiu r
Téng thdi gian van chuyén t8i da cho phép (hang
w s6)
L Gia tri ky vong clia téng chi phi va tng thai gian
¢t van chuyén
Trong s6 dugc gan cho ham muctiéun,véin=1, ...,
W, N, trong d6 N la s6 lugng ham muc tiéu

Mang ludi van tai trong khung mé hinh dugc té chic theo cau
trdc nhiéu tang, phan anh qua trinh luan chuyén hang héa ti khu
vuc san xuat dén thi trudng tiéu thu. Cu thé, cac diém bdc hang tiém
nang (IELP) dugc xac dinh la diém khdi dau trong chubi cung tng.
Tu d6, hang héa dugc van chuyén qua céac diém vao (e€EP) va tiép
tuc dén cac diém phan phdi (deDP), trudc khi dén cac khu vuc nhap
khau (relA), noi c6 nhu cau tiéu thu cudi cung. Trong qua trinh van
chuyén, mé hinh gia dinh rang méi ching luan chuyén chi st dung
mot phuong thic van tai duy nhat (m = 1, ..., M), nham don gian
héa bai toan va phan anh thuc tién Iya chon tuyén t6i uu. Theo do,
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chubi luéng van chuyén dugc xac 1ap theo trinh tu: TUr diém xuat
phat (LP) dén diém vao (EP), sau d6 dén diém phan phéi (DP) va cudi
cung dén khu vuc nhap khiu (IA). Muc tiéu cla viéc thiét ké mang
IuGi nay la d@m bao van chuyén hang héa dé hu hdng mét cach an
toan, ding thaoi gian va hiéu qua vé chi phi, trong diéu kién da tuyén
va da phuong thuc.

- Budc 1: Tim nghiém don muc tiéu dé xdc dinh gid tri téi uu cho
tung tiéu chi

& budc dau tién, md hinh dugc gidi dusi dang bai toan t&i uu
theo tiing muc tiéu don nham xac dinh gia tri muc tiéu tét nhat ¢
thé dat dugc cho tiing tiéu chi riéng 1é:

Min Zre‘J‘A (Zterp Zeerr Lm=1 Ciz + Xigr + Lecep Lacor Em=1 Cog- Xeur + (M
Zaeor Em=r €y 23

M M M
. )
Dt Y DY et ). D B VE)

rElA [ELP e€EP m=1 eEEP dEDP m=1 dEDF m=1

Trong d6, ham muc tiéu (1) huéng dén téi thi€u hoa téng chi
phivan tai, bao gém toan bo chi phivan chuyén phét sinh trén mang
lugi. Ham muc tiéu (2) t6i thi€u hoa téng thai gian van chuyén trén
toan mang luéi, dugc xac dinh dua trén tng thai gian di chuyén
cla cac tuyén dudng tuong Ung vdi cac phuang thic van tai dugc
Iua chon. Thai gian van chuyén dugc tinh toan c6 xét dén cac bién
nhi phéan dai dién cho quyét dinh lya chon tuyén va phuong thic
van chuyén, bdo dadm rdng mébi ludng hang chi di theo mét tuyén cu
thé trong tiing giai doan clia chuédi cung ing. Cac rang budc trong
mo hinh dugc xay dung nham kiém soét luéng hang, giGi han lua
chon phuang thic van tai gidia hai diém nat lién ké va bao dam cac
diéu kién thdi gian phu hop véi dic tinh cta san pham.

Min Z (

M M
Z Z X = Z Z xh. Ve EEPWreElA 3)
LELP m=1 d€DP m=1
M
ZZ XM, = Z z:d vd €DP,vrelA (4)
¢ € EPm=1 rEEA m=1
M
xp= D vrelA (5)
dEDP m=1
xigy < Dy Vg NILELP,We € EP,¥r € IA,VNEM (6)
7
X0 < D, yi Ve € EP,Yd € DP,vr € 1A, YmE M )
(8)
xn € Dy wd EDP,YreEIAYmEM
M M
Z Z Vier = Z Z Yaur Ve EEP¥r € 1A )
lELPm=1 d EDPF m=1
Z Zy;'j, Zy” vd €DP,vr € 1A (10)
eEEPm=1 m=1

;’;”;y,’;.:l,wem an

M

_ Z ym o= 1,¥reld (12)
eEEP deDP m=1
M
Z ym = 1L¥reld (13)
e 0P m=1
e Vit + th-Vour + tir. Vi < ,VIELP,Ve € EP, (14)
eEM
vd € DP,Vr € IA,¥Ym
Yier Year Yar € {0;1} VI € LP,ve € EP, (15)
Yd e DP,vrelA,¥ymeM
XL 2 0 i6)
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Rang budc (3) dén (10) nham dam bao can bang luéng hang
gilta dong vao va dong ra tai cadc nut trong mang ludi. Rang budc
(11) d@én (13) giGi han viéc lua chon phuong thic van tai vai gia dinh
rang chi mét phuong thic van tai duy nhat cé thé dugc chon gita
hai nat trong méi chang. Rang budc (14) gidi han téng thdi gian van
chuyén qua tiing chang khéng vugt qua nguéng w cho phép. Rang
budc (15) quy dinh cac bién lua chon tuyén la bién nhi phan, phan
anh viéc st dung hoac khong st dung mét phuong thic van tai cu
thé. Rang budc (16) ddm béo tinh khédng am cho céc bién luong
hang dugc van chuyén.

- Budc 2: Xdc dinh mét gidi phdp can bdng

Mbi ham d6 léch déu dugc gan mot trong s6 (w ) va mot rang
budc MINIMAX dugc dua vao mé hinh. Bai toan dugc giai quyét
théng qua viéc t6i thi€u héa bién Q nhu mét ham muc tiéu:

MinimizeQ (17)

Trong dé, Q dai dién cho phan tram dé léch I6n nhat so véi gia
tri muc tiéu cda tiing muc tiéu téi uu. Viéc téi thiéu hoa Q gitp dam
béo rang khédng c6 muc tiéu nao bi téi uu hda qua kém so véi phan
con lai, tr d@6 hudng dén mét phuong én can bang va kha thi trong
thuc tién. Viéc t6i thiéu hda ham muc tiéu (17) dugc thuc hién dudi
diéu kién clia cac rang buéc bé sung sau:

Woa (2 e 1a( Zterp Zeesr =1 Cle - Xior + Leesp Zacor Zim=1 Ceg- Xoqr + (18)
Taeor Ein=1 ity - Xiy) =€) /€)= Q

Wa- ((Zr e 14( Zicrp Zecer Zm=1 te - Vier + Lecer Lacor Zm=1 tog- Year + (19)
Taepp Em=1 thly Vi) —t)/t) <Q

0<w, <1 20)
minfy, n=1,..N (21)
minfyir, n=1,...N (22)
So St Aayn=1,.N (23)
A4 z0 (24)
. ,r;’,““’—,r,':“"" .
e ax n=1_N (25)
‘51'!
Wi o0 ,n=1.N (26)
g:lwn =1 27)

Cac rang budc (18) dén (20) quy dinh do léch phan tram co
trong sé so véi gid tri muc tiéu mong muén cla tiing ham muc tiéu
phai nho hon hodc bang bién Q. Trong s6 w_(20) phan anh mic d6
uu tién cla tiing muc tiéu cu thé. Giai phap téi uu tuong Ung véi
muc tiéu c6 muc uu tién cao nhat dugc xac dinh tai (21). Sau d6, md
hinh tiép tuc xac dinh 1&i gidi t6i uu cho muc tiéu cé thd hang thap
han (22), trong diéu kién rang lua chon déi véi muc tiéu dau tién da
dugc thuc hién (23). Gia tri phan bé A, (24) dugc xac dinh dua trén
bai toan cu thé dang dugc phan tich, mé hinh dé xuat diéu chinh
gié tri nay trong pham vi sai s6 5% so Vvdi gia tri t6i thiu cla muc
tiéu uu tién. Trong giai doan tiép theo, véi méi ham muc tiéu f , mo
hinh ti€n hanh tinh toan d6 phan tan tuong déi 6n (25) va thiét lap
trong s6 w_tuang Uing (26 - 27). Cac trong s6 nay dugc phan bé theo
nguyén tac: Muc tiéu nao cé dé phan tan tuong d6i I6n hon sé dugc
uu tién hon trong ham muc tiéu téng hop.

Viéc gidi md hinh dugc thuc hién bang phan mém IBM ILOG
CPLEX, cho phép xU ly hiéu qua cac mé hinh quy hoach tuyén tinh
nguyén hon hgp vai quy mo va sé lugng rang budc 16n. Trong
b6i cdnh t6i uu héa da muc tiéu, hai phuong phép tiép can phé
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bién 13 t6ng trong s6 va phan tich méat tran Pareto, giip xac dinh
cac phuong an khong trdi va hé trg ra quyét dinh da tiéu chi. Cac
phuong phap nay dac biét phu hgp véi thiét ké mang Iuéi logistics
nhiéu tang trong diéu kién thuc tién tai cdc qudc gia dang phat trién
nhu Viét Nam [13]. Mac du d liéu thuc nghiém con han ché, mé
hinh dugc dé xuat cé thé déng vai trd nhu mot khung thiét ké khai
tao, c6 kha nang diéu chinh linh hoat theo tiing béi canh thuc té.

4, KET LUAN

Bai bao da trinh bay téng quan cac nghién cdu t6i uu hoda
mang lugi van tai trong bdi cdnh van chuyén néng san tuci, déng
thoi dé xuat mot khung mé hinh quy hoach tuyén tinh nguyén hon
hgp da muc tiéu (MILP) lam cong cu phan tich cdu truc mang ludi
phu hgp cho hoat déng xuat khdu. Mé hinh hudng téi t8i uu hda
déng thai chi phi va thai gian van chuyén, phan anh rd cac yéu té
danh déi trong thuc tién. Cac thanh phan chinh ctia mé hinh bao
gém bién, tham s, ham muc tiéu va hé rang budc dugc thiét ké
nham hé trg hoach dinh van hanh trong diéu kién di liéu han ché.
Tuy nhién, m6 hinh hién méi diing & miic dé xuat ly thuyét va chua
dugc kiém ching bang dir liéu thyc té. Trong cac nghién clu tiép
theo, nhom tac gia du kién ap dung mé hinh nay cho bai toan thiét
ké chubi cung Ung sau riéng xudt khiu t tinh Dak Lak, vai dit liéu
dau vao dugc xay dung tir khdo sat doanh nghiép va thong tin van
tai da phuong thiic. M6 hinh cling sé dugc mé réng theo hudng tich
hgp yéu t6 bat dinh va phan tich d6 nhay, nham danh gia muc do
8n dinh clia cac phuong an t6i uu trong béi cdnh bién dong. Két qua
ky vong sé& gép phan hoan thién cong cu hé trg ra quyét dinh chién
lugc trong linh vuc logistics ndng san, dong thai nang cao hiéu qua
va tinh bén viing cho chudi cung ting xuit khiu cta Viét Nam.
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