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Trong bai to4n 14p ké hoach dinh tuyén xe Vehicle Routing Prolem(VRP) ¢b dién 12 mét phién ban mé rong
ctia bai todn ngwdi giao hang Traveling Salesman Prolem (TSP), muc tiéu 12 tao ra mot tip hop k chuyén xe
v6i h khach hang c6 vi tri va nhu ciu dinh sdn v&i quang duwdng ngén nhét hoic chi phi téi thiéu. Mbi xe
déu bit dAu va két thic cling mot vi tri va thoa man mét sé rang budc lién quan. C6 nhiéu cach giai bai toan
VRP nay nhu ding Quy hoach tuyén tinh, Genetic Algorithm (GA), Double Population Genetic Algorithm
(DPGA), Ant Colony Optimization (ACO), Particle Swarm Optimization (PSO), Modified Hybrid Particle
Swarm Optimization (MHPSO), Dragon Fly (DA)... Bai bdo nay dé xuét mét ké hoach dinh tuyén xe ché xi
ming mot cach t6i wu bing cach st dung thuit toan Sine Cosine( SCA). Dwa trén nhu ciu ctia mdi ctta hang,
st chita ctia xe va khoang cach dén céc cita hang dé dwa ra ké hoach di chuyén hop 1y cho cac xe tai. Dé
chting minh wu thé ctia thut todn Sine Cosine (SCA), bai bao st dung m6t mé hinh cu thé v&i 08 diém giao
hang va so sanh v§i cic thuét todn thong thuong (SGA, DPSGA, PSO, DA, MHPSO, ALO,...). Két qua chi ra
ring giai phap st dung thuat toan Sine Cosine 1a t&i wu hon vi né can bing dugc gitta khai thac va kham
pha. Tit d6 goi ¥ cho céc nha quan 1y dva ra cic quyét dinh ding din trong viéc Iva chon dudng di va mé
rong dau tu.

ABSTRACT

Vehicle Routing Prolem
Capaciated vehicle routing prolem
Sine Cosine Algorithm

Traveling Salesman Prolem

Optimization

In the classical Vehicle Routing Prolem (VRP), which is an extended version of the Traveling Salesman Prolem
(TSP), the objective is to generate a set of k trips for h customers whose locations and demands are
predetermined in the shortest distance or at minimum cost. Each vehicle starts and stops at the same location
and satisfies some associated constraints. There are many ways to solve this VRP problem such as using
Linear Programming, Genetic Algorithm (GA), Double Population Genetic Algorithm (DPGA), Ant Colony
Optimization (ACO), Particle Swarm Optimization (PSO), Modified Hybrid Particle Swarm Optimization
(MHPSO), Dragon Fly (DA), etc. This paper proposes an optimal cement transport vehicle routing plan by
using the Sine Cosine algorithm (SCA) the search time is shortened and more Optimum results are given. A
reasonable travel plan for the vehicles is made based on the needs of each store, the vehicle capacity and the
distance to the stores. In order to prove the advantages of the Sine Cosine (SCA) algorithm, the paper uses
a specific model of case studies and compares them with other algorithms (SGA, DPSGA, PSO, DA, MHPSO,
ALQ, etc.). The results show that the solution of using the Sine Cosine algorithm is more optimal thanks to
its balancing exploitation and exploration. On this basis, managers are suggested to make the right decisions

in choosing the path and expanding their investments.

1. Giéi thiéu

d@ quan trong nhit nhv 13 quing dwong(Anbuudayasankar and
Mohandas 2008), chi phi(Qi and Hu 2020), thoi gian va lugng phat

T6i wu héa VRP ban chit 1a NP-hard-bai toan kinh dién, né
khéng nhitng khé trong cach giai quyét vin d& ma con khé trong van
d dinh nghia. Theo Laporte (Laporte 2007) khong c6 mét dinh nghia
ndo chinh x4c nhat cho VRP bdi tinh da dang, phtic tap ctia céc yéu
ciu rang budc trong thuc té ( thoi gian, khoang cach, chi phi, giao-
nhén hang, stic chifa...). Do d6 cac nghién cttu phai di sdu vao mot vin
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thai CO,(Wang, Tao et al. 2017)... dé tip trung giai quyét vin dé& do.
Su khéc biét d& dang nhan thiy gita bai toan TSP va VRP theo Liu
(Liu, Lin et al. 2014) 1a VRP c6 thé tao ra nhiéu tuyén dwdong dé di qua
tAt ca cac nat trong didu kién gi¢i han stic chita ctia xe. Do sy phtic
tap cia VRP nén gin nhu tit ca cc nghién ctu tip trung cha yéu dya

trén phuong phap heuristic dé giai quyét van d.
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Bai toan VRP thu hiit s quan tim ctia nhidu tic gia bai tinh Gng
dung vao thuc té ciia d6. Trén thuc té khong thé c6 mot phwvong tién
ndo c6 thé du site chita hang héa dé giao cho khach hang khi sé khach
hang 14 qua 16n va hang qua c6 kich thude cong kénh, néu gia sit 6
thé c6 phwong tién nhu vay nhung ta ciing khong thé giao hang ding
thoi gian cho khach hang khi nhidu don hang ciing dwoc dit . Biét ring
mbi xe sé c6 mot stic chita va tai trong nhit dinh vi vay viéc lap ké
hoach dinh tuyén cho céc xe giao hang dé d4p tng nhu cAu hang ngay
ctia khach hang 13 cin thiét. BAt ké stz dung phwong phép nao thi cac
nghién ctu déu mong mudn dwa ra phiong an téi vu v& ham muc
tiéu : chi phi, quang duong, thoi gian giao hang va lugng phat thai
CO,... dé giao hang cho khach tit mét kho (Tan, Lee et al. 2001, Afshar-
Bakeshloo, Mehrabi et al. 2016) hay tit nhiéu kho (Wang, Assogba et
al. 2019, Zhang, Gajpal et al. 2020). VAn d2 tbi wu viéc phat thai CO,
dang duoc nghién citu nhidu trong nhitng nam gin day(Liu, Lin et al.
2014, Zhang, Tseng et al. 2019) vi sy néng 1én toan cu va cac quéc
gia bit diu danh thué lvgng phat thai CO, tit cic xe van chuyén.

Trong nghién cifu nay, mét lich trinh cho céc xe tai sé dugc sip
xép phit hop nhit dugce dé xut, dua trén tinh t6i wu toan cuc cta thuat
toan SCA. Cac phan tiép theo sé trinh bay chi tiét hon vé& mé hinh nay
ndy va hiéu qua cta SCA trong viéc giai quyét bai toan tbi wu lich trinh
phan phdi xi ming cho khach hang . Nghién cttu sé tip trung vio viéc
ng dung thuét toan SCA dé tim ra dwgc mot ké hoach dinh tuyén cho
céc xe chd xi ming sao cho “téng khoang cach giao hang giita cic diém

nit 14 ngén nhat”.
2. Nghién citu téng quan

Vé&i bai todn TSP (Hoffman, Padberg et al. 2013) théng thuong
da biét vé d6 phtc tap tinh toan ctia né: v&i n thanh phé c6 1/2*(n-1)!
dwong di. Vi du n=16 sé duong dila 1/2 * 15! = 6.54 x10! = >
s6 duong di 1a qué 16n, vi vay v6i bai todn VRP d6 phiic tap tinh toan
duoc ting 1én nhidu 1an.

V4n d& VRP nay di dugc dia ra xem xét hon 60 nim qua b&i
(Dantzig and Ramser 1959), sau d6 dugc phan tich ki lwéng va chi tiét
b&i (Drexl 2012) tit 1y thuyét dén thyc hanh d& mé hinh héa va giai
quyét van dé vé viéc 1ap ké hoach lich trinh cho xe. C4c nghién cttu vé
VRP ciing rat da dang tit muc tiéu d bai cho dén phuong phéap giai :
Tir bai toan truyén théng vé& vin d& khoang cach, nhu ciu ctia khach
hang (Fisher, Greenfield et al. 1982) v&i cling kich thuéc phuong tién
stt dung phuong phép giai trinh t¢ “3-opt”, dén khac kich thudc
phuong tién (Ji, Wu et al. 2008) duoc giai quyét bing phuong phap
QP va so sanh v&i phuong phap quy hoach tuyén tinh 1ap trinh hén
hop cac sb nguyén. Su don gian ctia cdc mo hinh trén 12 tidn d@ dé xay
dung phat trién cac bién thé VRP khéc.

Viéc giao va nhén hang cting mét dia diém véi 13 nit khac nhau
v6i khoang cich va nhu ciu cta titng khach hang duogc
Anbuudayasankar (Anbuudayasankar and Mohandas 2008) nghién cttu
chi tiét bing 14p trinh tuyén tinh hén hop sé nguyén. Van d@ téc do di
chuyén va thoi gian phuc vu (Kuo, Wang et al. 2009) ciing dugc xem

xét dé giai quyét, dia trén ndng d6 pheromone ctia thuit toin ACO v&i
han ché v thoi gian vén chuyén Qi (Qi and Hu 2020) da giai quyét
ti wu chi phi cho mét td hgp bao gdm: mat phwong tién, chi phi nhién
liéu, chi phi 1am lanh dé tim ra dudng di phit hop nhét van chuyén
hang héa d6ng lanh dén 13 dia diém. V4n d@ giao hang ctia bai todn
CVRP cho cong ty Lafarge Surma Cement Company v&i 25 khach hanh
khéc nhau dugce (Azad* 2019) gidi quyét bing thuat todn GA v&i gia
thiét cac xe ciing mot ste chita dé tim khoang cach giao hang téi vu ,
v6i 05 xe va nhu ciu cho tride tic gia dua ra két qua gin tbi vu
thoéng qua 20 1An chay v&i kich thuée quén thé 1a 100. Tang (Tang, Ma
et al. 2013)d& xuit Bai toan dinh tuyén phuong tién giao hang theo
trong lugng phan chia (SOWVRP), bao gém viéc xiy dwng mét tuyén
dudng téi vy, c6 tinh dén cac han ché vé stic chita ctia phuong tién va
trong lvong hang héa, dé phuc vu mét phan khiic khach hang cu thé
v6i chi phi téi thiéu.

Su da dang vé bién thé VRP con duoe thé hién boi Reed (Reed,
Yiannakou et al. 2014) bing cach si¢ dung thuat toan ACO dé dinh
tuyén xe cho céc nit trén khong gian mang va m& rong dé mé hinh
héa st dung c4 phwong tién nhiéu khoang dé phén loai rc thai. Viéc
tinh toan VRP hop ly gitp giam 15 % chi phi giao hang trong du an
khoa hoc “Management Science project at E. I. Du Pont,Inc “do (Fisher,
Greenfield et al. 1982) dwa ra. Nam 2012 Narasimha (Narasimha,
Kivelevitch et al. 2013) dwa mot bién thé méi, khac biét v6i MDVRP
truyén théng MDVRP min-max v&i muc tiéu 13 giam thoi gian di
chuyén ctia chiéc xe di quing duwdng dai nhét, né ¢6 y nghia dé ng
phé v6i cac phiong 4n khan cAp noi nha cung cip c6 thé giam thiéu
thoi gian dén ctia bit ki khach hang ndo. Ngoai ra cac vin d& vé& khi
thai cac bon ciing duge quan tim va dwa vao dé giai quyét VRP mot
cach hiéu qua, mot tuyén duwdng c6 lwgng khi thai cdc bon nhé nhit
(MTHVRPP) dugc Liu (Liu, Lin et al. 2014) dwva ra v&i s@c chia
phuong tién khac nhau, téc d6 xe thay ddi vao thoi diém giao hang
khéc nhau trong ngay va giai quyét bing phwong phap GA. Nam 2017
Wang (Wang, Tao et al. 2017) dua trén viéc danh thué cac bon & Trung
Qudc va ctia sb thoi gian dé giai quyét VRP, mét mé hinh téi wu tuyén
dwdng phan phéi hang héa lanh véi chi phi téi thidu cung cip trong
khoang thoi gian nhit dinh bang phuong phap t6i wu GA.

Nim 2020 c6 bai toan vé (Zhang, Gajpal et al. 2020)Multi-Depot
Green Vehicle Routing Problem (MDGVRP), trong bai nay cac xe chay
bing nhién liéu sach (AFVs) bit diu tit nhiéu kho khac nhau, phuc vu
khach hang xong va quay vé kho ban dAu véi muc tiéu 1a giam thiéu
ham lugng CO, phét thai ra moéi trudng, vi khong du nhién liéu nén xe
sé phai dén céc tram (AFS) dé tiép nhién liéu, phwong phap Two-stage
Ant Colony System (TSACS) dugc dé xudt dé giai quyét vAn d& nay.
Thém vio d6 bai toan VRP con dugc biét & mot dang khéac la bai toén
dong( DVRP), Khouadjia (Khouadjia, Sarasola et al. 2012) da dung
PSO va VNS dé giai quyét bai toan DVRP nay. Trong bai todn DVRP
thi cac don hang m&i xuét hién khi ké hoach hang dang giao do d6 cac
tuyén dwdng phai duoce sip xép lai dé giao hang cho khach trong khi
mo hinh cii vAn dang thue hién, ddy ciing 12 mot bai toAn mé rong ctia

bai toan VRP truyén théng
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3. M6 ta vAn d& VRP & gidi thiéu thuét toan Sine Cosine

a Mo td vdn dé VRP

Vé4n d& bai toan CVRP duge (Shan and Wang 2013) dinh nghia
cu thé nhu sau:

Nghién ctu gia st ¢ 1 kho chita hang va cic phvong tién xe sé
van chuyén hang héa cho cdc khach hang dinh trude tit kho, sau khi
giao hang xong cac phuong tién sé quay vé kho. Va ¢6 thém cac rang
budc sau:

-Cac phuong tién ché hang déu bi giéi han sitc chita.

-M&i khach hang déu dén giao hang duy nhit mot 1an.

Muc tiéu: Tdi wu quing duong van chuyén giao hang cua nhiéu
phuong tién xe cting mot ldc.

D = total distanc e travelled by all vehicles
= {1,vehicle sdepart fromitoj
ijs

0, therwise
o {1, customer i is served by vehicle s}
Yis = 0, therwise
Coefficients:

cij = cost form customer i to customer j

g; = thedemand of thith customer (i = 1,2,3...,h)
h = total number of customer

k = total number of vehicle

qs = capacity of vehicle s

s = the vehicle number (1,2,3...,k)

Objective funtion:

MinD = ?:0 ?:021521 CijXijs (€))]
Yo Xijs = Vjsd = 12, his = 12,k 2

S oXijs = Vi) =12,.. ks =12,...k 3)
Yo giYis < GsYiss = 1,23...,k @

1,i=123. ..,h} (5)

Z§=1Yis={ki=0

M0 ta cac phuong trinh nhu sau:

Phuong trinh(1) 1a ham muc tiéu bai todn véi x5 1a mot bién
nhi phén cho biét liéu con dudng hién tai da duwoc chon hay chua.

Phuong trinh (2) & (3) 1a chi ¢6 mot con duong (twong ng voi
mot phitong tién cu thd) ¢én va di mot khach hang nhét dinh.

BAt déng thitc (4) néi 1én han ché v& sic chita cia xe.

Phuong trinh (5) chic chén rf'ing mdi khach hang phuc vu diing
mot phuong tién va kho hang dugce phuc vu du bai k xe.

b. Gidi thiéu thudt todn Sine Cosine

Thuit toan Sine Cosine duwoc Seyedali (Mirjalili 2016) céng bd
vao nim 2016. Dya trén phwong thite t6i wu quin thé SCA tao ra nhiéu
la chon ban du va cho chiing dao dong ra bén ngoai hoic hwéng t&i
giai phap t6t nhét bing cac st dung ham toan hoc sine va cosine.

BAt ké st khéc biét giita cac thuét toan trong linh vie t8i wu héa
dva trén quan thé, ching ddu c¢6 diém chung 12 chia qué trinh t6i wu
héa thanh 2 giai doan: khdm phéa va khai thac (Mirjalili 2016). Trong

giai doan khai thac, thut toan t6i wu héa sé két hop cac giai phap mot
cach dot ngodt v6i ty 18 nglu nhién cao dé tim ra viing hita hen ctia
khong gian tim kiém. Tuy nhién, trong giai doan khai thac, sé c6 nhitng
thay d6i din din trong céc giai phap nghu nhién va céc bién thé ngiu
nhién sé it hon dang ké so véi trong giai doan kham pha.
Phuwong trinh thé hién cho ca hai giai doan khai thac va
kham pha:
XY = X! + 1 xsin(ry) X |3 PF— Xf| 3.1)
X = X!+ 1, X cos(ry) X [yPf — X} (3.2)
Hai cong thite 3.1 va 3.2 dwoc trinh bay téng gon lai nhu sau:
{x}“ = X!+ 1, Xsin(ry) x [rsPE =X, 1, <0.5
X1 =X+ 1y X cos(ry) X [rsPE— X!, ry > 0.5
Trong d6 r, 1a gi4 tri ngiu nhién trong khoang [0; 1]

t+1
XEH =

(3.3)

Céc tham s6 chinh trong cong thtc 2.1, 2.2 va 2.3 1a 1y, 1y, T3
Va ry.
e 1, chira cac huédng khic nhau ndm trong khong gian gitta
giai phdp va diém dich hodc bén ngoai giai phap dé.
e T, xdc dinh khoang cach cin di chuyén hwéng ra ngoai hay
hwéng vao diém dich.

e r; cung cip cac trong sd ngiu nhién dé nhin manh céc

trong s6 ctia qua trinh khdm phé (r; >1)hay khai théc
(r; <1

Next Position region when r > 1

Next Position region when r <1

Hinh 3.1. Anh huéng ctia ham Sine Cosine trong viéc cap nhat gia tri
mé&i nhit(Nenavath and Jatoth 2019).

Su anh hudng ctia Sine va Cosine trong céng thiic 3.1 va 3.2
duwge minh hoa trong Hinh 3.1 . Hinh nay thé thién cach ma céc cong
thite 3.1 va 3.2 x4c dinh vung khong gian gitta hai giai phap trong
khéng gian tim kiém. M6 hinh hai chiéu dugc minh hoa & Hinh 3.1
nhung khéng gian tim kiém cdn c6 thé mé rong 1én cao hon. M6 hinh
tudn hoan ctia ham Sine va Cosine cho phép viéc dinh vi lai xung quanh
mot giai phép khac. Didu d6 chic chin sé dam bao dvoc viée khai thac
khoang khong gian dugc xac dinh gitta hai giai phap.

Ngoai ra d& ¢am bao tranh téi wu cuc bd, cac giai phap ciing c6
thé sé& phai tim kiém bén ngoai khéng gian giita cac giai phap va diém
dich. Pidu nay sé dat duge bing viéc thay ddi pham vi ctia ham Sine
va Cosine thé hién trong Hinh 3.2.

M0 hinh khai niém vé s anh hiéng cta cdc ham Sine v Cosine
trong pham vi [-2,2] dugc minh hoa trong Hinh 3.3. Hinh 3.3 sé cho

thy khi thay d6i pham vi ctia ham Sine va Cosine sé& din dén viéc mot
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giai phép thay ddi vi trf ctia chinh giai phap ndy v6i mot giai phap
khéc. Tinh ngiu nhién ciing dat diwgce bing cach cho r, nhin mét gia
tri ngAu nhién trong khoang [0,27] trong cong thiic 3.3. Vi viy, co ché
nay ludn dam bao cho viéc kham phéa khéng gian tim kiém.

0 w2 T 32 n

Hinh 3.2. Anh huéng ctia Sine va Cosin trong cong thie 2.1 va 2.2

dén viing va vi tri tiép theo.

Sine and cosine.
with the range in [-2, 2]

X (Solution)

Hinh 3.3. Anh huong ctia ham trong pham vi [-2;2] cho phép mot
giai phdp vio't ra bén ngoai hodc xung quanh diém dén . (Mirjalili
2016, Nenavath and Jatoth 2019).

Mot thuét toan t6t cAn phai c6 su cin bing giita 2 giai doan
pham phé va khai thac dé tim ra cic viing hita hen ctia khéng gian tim
kiém dé di dén viéc téi wu toan cuc.

V&i SCA dé can bing gitta kham pha va khia théc, pham vi ctia
ham Sine va Cosine trong cac cong thic 3.1, 3.2 va 3.3 dugce thay dbi
bing coéng thitc nhu sau:

Ticg-id (4.9

Trong d6 t 1a vong lip hién tai, T 13 s6 vong lip t6i da va a la

hing sb.

\\w\M MM/
s (N /]
5 oAl [11 u IV /
: H!‘M\M\\‘u\\‘\H\“\u‘”“‘\ AVTAVAV A
\

A

L
™ 2 i T

Hinh 3.4. M6 hinh giam din pham vi ctia ham Sine va Cosine
(v6ia=3).
Hinh 3.4 cho thiy cong thiic 3.4 sé 1am giam pham vi cta cac
ham Sine va Cosine qua cdc vong 1ip. Ti hinh 3.3 va 4.4 c6 thé thiy

ring thuit todn SCA sé& kham phé viing tim kiém khi pham vi ctia cac
ham Sine va Cosine nim trong vung (1,2] va [-2,—1). Tuy nhién thuat

to4n sé khai thac khong gian tim kiém khi pham vi ndm trong [—1,1].

Initialize a set of search agents (solutions) (X)
Do
Evaluate each of the search agents by the objective function
Update the best solution obtained so far (P=X")
Update r;, r:, r; and ry
Update the position of search agents using Eg. (3.3)
While (t< maximum number of iterations)
Return the best solution obtained so far as the global optimum

Hinh 3.5. Cac budc ctia thuit todn SCA (Mirjalili 2016).

Hinh 3.5 cho théy ring thudt toin SCA bét diu qua trinh ti wu
héa bing mét tip hop céc giai phap ngu nhién. Sau d6, thuit toan lru
céc giai phap t6t nhét thu dugce cho dén nay, chi dinh né lam diém
dich va cap nhat cac giai phap khac lién quan dén né. Trong khi do6,
pham vi clia cac ham Sine va Cosin dwoc cap nhat dé nhin manh viéc
khai thac khéng gian tim kiém khi bé dém lip ting 1én. Thuat toan
SCA két thic qua trinh téi wu héa khi bd ¢ém s6 1an 1ip cao hon s6 1an
lip tbi da theo mic dinh. Tuy nhién, bt ky didu kién két thiic nao khac
6 thé dugc xem xét nhu s6 lvong chite ning tdi da dénh gia hodc do
chinh xdc ctia mie t6i wu toan ciu thu duge. Luu dd thuit todn SCA
14 c4ch thé hién khéc cta Hinh 3.5.

Cap nhat lai tham s 4

Khéi tao quan thé ngau
nhién ban diu
Ghi nh¢ céc giai phap
tot nhat (diém dich)
Tinh toan gié tri ham muc
tiéu (g voi céc giai phap

DPap ung
diéu kién
dimg

Khai tao tham s6 r4 va
tmax

Cap nhat lai vi tri cac
giai phap

Hinh 3.6. Lvu dd thuat todn SCA.
4. Ung dung thuit toan SCA vao giai quyét bai toan VRP

Dé xé4c dinh tinh wu viét ctia thuét toan SCA st dung case study
ctia Zhengchu Wang (Zhengchu, Jun et al. 2009) dé so sanh véi cac
thuét toan tac giai da dung:

Bai toan thyc té dit ra nhu sau: Vi 1 kho trung tdm, c6 8 khach

hang va phuc vu b&i 2 xe van tai, mdi xe ¢ stic chita 8 don vi hang.
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Ma tran khoang cach va nhu ciu ctia mdi khach hang dwoc thé hién
trong Bang 4.1. Yéu ciu dit ra 1 2 xe phai giao hang sao cho téng
khoang cach giao 12 ngin nhét va thoa cac diéu kién lién quan ctia bai
toan VRP néu ra & Phin 3.

St dung méy tinh xach tay c4 nhan v§i bd xtt 1y Intel Core i7 va
chay mdi thudt toan 20 1an chay v&i 20 tic nhan tim kiém trong 50
vong lap. St dung thuét toan SCA dugc lap trinh trong Java ra dugc
tdng khoang céch 12 67,5 va 2 xe ¢6 duwdng di theo thi¥ ty xuft ra tiv

java la:

Bang 4.1. Ma tran khoang cach va nhu ciu ctia khach hang

Xe 1: 0- > Customer 6-> Customer 7- > Customer 4->0
Xe 2: 0->Customer 1->Customer 3->Customer 5->Customer 8-
> Customer 2->0
Hinh 4.2 Thé hién db thi giai phap t6i wu nhit ctia SCA va Bang
4.2 thé hién vong lip gin nhit ma n6 dua ra duoce két qua téi wu. T
céc dit liéu trong hinh va bang ta nhan thiy ring SCA c6 kha ning tim
kiém nhitng giai phap t6i wu mét cach nhanh chéng va hiéu qua so v&i

cac thuat toan trong bai bdo duva ra.

Khéach hang | 0 1 2 3 4 5 6 7 Nhu cu
0 0 4 6 7,5 9 20 10 16 8

1 4 0 6,5 4 10 5 7,5 11 10 1

2 6 65 |0 7,5 10 10 7,5 7,5 7,5 2

3 7,5 4 7,5 0 10 5 9 9 15 1

4 9 10 10 10 0 10 7,5 7,5 10 2

5 20 5 10 5 10 7 9 7,5 1

6 10 7,5 |75 9 7,5 0 7 10 4

7 16 11 7,5 6 7,5 7 0 10 2

8 8 10 7,5 15 10 7,5 10 10 0 2

78 Optimum Solution Curve

76

74

72

Distance

70

68

66
0 10 20 30 40 50

Generation
Hinh 4.2. Biéu d6 gia tri t6i wu tim dwgc bing thut todn SCA sau 20

14n chay.

Bang 4.2. Két qua ti vu sau 20 14n chay.
SCA | MHPSO | DA PSO | DPGA | SGA
Generation 5 6 9 10 18 45

Chting t6i tién hanh kiém tra chay v&i DA, PSO va nhén thiy
tinh wu viét ctia dudng cong céc giai phéap tbi wu ctia SCA hoi tu nhanh
hon céc thuit toan con lai. Hinh 4.3 thé hién céc giai phap tét nhit
ctia cac thuét todn sau 50 vong ldp.

Bang 4.3 dua ra két qua * ctia cac thudt toan ctia bai bdo
(Zhengchu, Jun et al. 2009) va c6 bd sung thém cic két qua cta
DA,PSO. Két qua trung binh ctia SCA 12 68025 t6t hon céc két qua DA

68725, tdt hon ctia PSO 68950 va cac két qua * cua (Zhengchu, Jun et
al. 2009).

Average Best Fitness Curve
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~
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[I=]

68
0 10 20 30 40 50

Generation
Hinh 4.3. Biéu d6 gia tri t6i vu tim dugc bing thudt todn SCA sau 20

14n chay.

Ta nhan thdy SCA c¢6 két qua mang tinh én dinh hon, céc két
qua c6 do sai 1éch nho va dam bao dugc tinh toan cuc. Twong tw nhw
viéc giao hang cuia bai bdo. Viée dua thuit todn SCA vio dé lap ké
hoach dinh tuyén cho céc xe vin chuyén xi ming 12 kha thi va hop 1y.
Vi c4c xe vén chuyén xi ming c6 sttc chita twong tu, c6 kho va cac cita
hang phéan phéi hang ngay. SCA sé xtt Iy va dua ra két qua nhanh ciing
nhv téi vu hon tity theo titng trudng hop giao hang cu thé ctia mbi
ngay khac nhau.
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Bang 4.3. Giai phap t6t nhit sau 20 vong lip.

Distribution of optimum solutions max min mean
69 68 69 68 68
68 69,5 67,5 67,5 68

SCA 69 67,5 68,025
69 68 67,5 67,5 67,5
68 67,5 68 67,5 67,5
71,5 67,5 71,5 68 67,5
69 70 70,5 68 69

DA 71,5 67,5 68,725
70 67,5 67,5 69 68
67,5 68 68 67,5 69
69,5 67,5 69 69 70
69,5 70 69 67,5 67,5

MHPSO* 70 67,5 68,875
69 69,5 69 70 67,5
70 69 67,5 70 67,5
67,5 70 70 69 69
68 69 70 70 68,5

PSO 70 67,5 68,950
68,5 68,5 67,5 68 70
70 67,5 69,5 69 69,5
70 69 67,5 71 69
70,5 72 67,5 71,5 69

. 72 67,5 69,550

DPGA* 67,5 69 71 70 67,5
70,5 69 69,5 71 69
69 72 73,5 69 70
71 67,5 69 69 75,5

SGA* 75,5 67,5 70,425
70 69,5 69 73 69
74 70 69,5 69 70

5. Két qua

Trong nghién cttu nay, bai toan kinh dién VRP duoc giai quyét
bing thuét toan SCA. V&i cling tic nhan tim kiém va sé vong lip SCA
da chitng minh duwoc tinh t8i wu va kha ning toan cuc ciing nhu én
dinh so v&i cac thudt todn DA, PSO va cac thudt todn ctia Zhengchu
(Zhengchu, Jun et al. 2009). Tit d6 gitip cho cac nha phan phéi xi ming
dua ra duge nhitng ké hoach dinh tuyén cho xe phit hop nhét dé c6
dwoc hanh trinh phit hop rat ngdn khoang cac di chuyén dén khach
hang.VAn d& VRP 1a bai toan khé va c6 rit nhidu 11 giai viéc giai bai
to4n VRP bing thuit todn SCA ciing 13 mot phwong an khé thua vi dé
chitng minh dugc hiéu qua cua qué trinh khai thac va khdm phé cua

thuét toan nay.
Loi cam on
Céc tac gia chan thanh cam on Truong Pai hoc Bach Khoa Thanh

phd Hb Chi Minh- Pai hoc Quéc gia Thanh phé H6 Chi Minh da hd trg

vé thoi gian va co s& vat chét cho nghién cttu nay.
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