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TOM TAT

Van chuyén hang hoa bang container trd nén phd bién khap thé gisi va tai Viét Nam bai
tinh wu viét ciia nd. Bén canh d6, su canh tranh trong van chuyén container lai tré nén khéc
liét hon bao gio het Nghién ctru nay tap trung giai quyét van d& didu do tau container trong
cang véi nhiéu ciu tau va dua trén gia st cau cang 1a lién tuc nham ting ning suat cho cang.
Trong nghién ctru nay, mé hinh toan hoc duoc 1ap va mot giai thuat meta-heuristic sé duoc dé
xuat dé tim kiém 1oi giai gan téi uu cho bai toan. Loi giai cua giai thuat meta-heuristic lai s&
dugc so sanh voi trinh ty kinh nghiém thong thudng hay ap dung tai cang 1a tau dén trudc
phuc vu trudc (First come first served, FCFS).

Tir khéa: Diéu @0, t6i wu hoa, meta-heuristic, cau cang, cang container.

1. GIOI THIEU

Van chuyén hang hoa toan cdu c6 xu hudng ting khong nging vé luong hang hoa va mirc
d6 canh tranh giita cac cong ty trén thi truomg. DI V6i cac cang container dudng song va
duong bién, khong gian cau cang 1a giéi han vé kha niang tiép nhan va phuc vu tau. Do do,
viéc ting nang suit phuc vy cua cau cang s& anh huong dén kha nang canh tranh cua cang
trong viéc phuc vu tau van chuyén container. Nghién ctu cua Bierwirth & Meisel téng hop
cac nghién ctru gan day trén thé gioi [1]. Trén thé gidi, dé tai nay da dwoc nghién ctiru nhiéu,
mot s6 nghién ctiu két hop gilra viéc diéu ph01 tau va cau bd. Nghién ctru ciia Chang et al. [2]
dung m6 hinh bai toan dong dé giai quyét van dé phan phéi tau vao cang két hop vai viée dleu
phdi can ciu bo. Bai bao di dung giai thuat di truyen song song lai gitra giai thuat di truyén
song song va giai thuat kinh nghiém dé giai quyét van de. Nghién ciru cua Emde & Boysen
két hop véi tau cap container [3]. Mot s6 cong trinh nghién ciru chi tap trung giai quyét van
dé diéu phdi tau container vao bén cang [4-8]. Tuy nhién, cac nghién ctru nay kho 1ong duoc
vén dung tai Viét Nam do céc cang tai nude ta khong co sy dong bo vé thlet bi. Hién tai, viéc
bdc xép container 1én xudng tau hang, va viéc b tri tau vao cang chu yéu van dya trén kinh
nghiém cua ngudi van hanh. Do d6, viée diéu hanh khong duoc tbi wu, nhét 1a ddi véi kich
thudce bai toan 16n. O Viét Nam, nhirg nghién ciru vé van dé nay van chua duoc nghién ctu
nhleu Trong bai bao nay, nhom tac gia nghién ciru viéc t6i wu hoa trinh ty phuc vu tau trong
Cau cang Vi muyc tiéu cuc tiéu hoa thoi gian doi cua tat ca cac tau trong cang. Vi bai toan
thuoc dang NP (nondeterministic polynomial time) nén nhom tac gia da dé xuat mot giai thuat
SA (Simulated Annealing) lai véi mét giai thuat kinh nghiém dé tim kiém loi giai gan ti uu
clia bai toan. Két qua tinh toan cua giai thuat s& duoc so sanh voi mot quy luat kinh nghiém
thuong dugc ap dung tai cac cang, tau dén truéc phuc vu trudc (First come, first served).
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Bai bdo nay duoc bd cuc nhu sau: phin 2 mé ta van dé t6i vu hoa cong viéc tai ciu cang,
phan 3 dua ra giai thuat dé tim 1oi giai gan toi uu cho bai toan, phan 4 1a thyc nghiém so va
phan 5 ket luan bai bao.

2. MO TA VAN DE

Vian dé diéu do tau vao cau cang dugc ap dung trong nghién ctru nay la cau cang lién tyc.
Trén thé giai, viec didu do cau cang chia lam 2 huéng, CAu cang roi rac va cau cang lién tyc.
Trong van dé cau cang roi rac, cau cang s€ dugc chia thanh cac doan bang nhau, khi tau dén
mot sd doan s& duoc sap xép cho tau vao. Trong cach tiép can nhu vay, khOang cach gitra cac
tau phai c¢b dinh theo khoang chia, do d6 khong tan dung hét chidu dai cau tau, néu tau qua
ngan hoic qua dai. Véi cach tiép can cau tau lién tuc, cau tau 1a mot khoang lién tuc, cc tau
s& duoc bd tri ndi tiép nhau sao cho khong vi pham khoang cach an toan gitta cac tau. Vi
phuong an tiép can nay, viéc didu do s€ kho khan hon, nhung s€ hi¢u qua hon phuong an roi
rac vi s& khong c6 khoang tréng thira nam giira cac tau. DI voi cang nudc ta, do thiét bi khong
ddng b, nhiéu loai cau bd khac nhau dugc st dung dong thoi nén mdi tau khi dén s& c6 vi tri
ma né duoc phuc vy tét nhat, nhung khi khong duoc cap bén tai vi tri tot nhat dé thoi gian
dugc phuc vu sé tang 1én va trong nghién clru nay mirc d6 tang thoi gian sé dugc xem xét.
Trong bai bao nay, mé hinh toan cta vin dé duoc lap nhu bén dudi. Nhimg ky hiéu sau s&
dugc dung trong mé hinh toan cua van dé, ngoai ra Hinh 1 cling mé ta mot s6 thong sb cua tau
duoc liét ké bén dudi:

I, Chisdcuatau, I, jeV
V  Tép hop cac tau déncang V ={1,2,3,...,n}
N  Tong sb tau dén cang trong khoang thoi gian can diéu phdi
L  Chiéu dai cau cang
a. Thoi diém tau i dén bén cang
w.  Trong sé cua tau i, phu thude vao do wu tién cia tau.
p,  Thoi gian du kién dé phyc vu tau i
| Chiéu dai cua tau thu i
s Khoang cach an toan giira 2 tau
t  Khoang thoi gian an toan giira 2 tau dugc phuc vu tai cang
Bién quyét dinh:
f  Thoi diém tau i duoc phuc vy xong.

s Thoi diém bit ddu phuc vuy tau i
v. Vi tri ctia diém giira tau tinh tir goc toa d6 cua cau cang
t P He s6 chdng 14n vé khong gian, = 1 néu khong chdng lan, = 0 nguoc lai

tt  Hé sb chdng lan vé thai gian, = 1 néu khong chong lan, = 0 nguoc lai
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Trong md hinh toan & trén, (1) 1a ham muc tiéu, ching ta tim cuc tiéu cia téng theo trong
s6 cua thoi gian tau luu tai cang. (2), (3), (4) 1a rang budc chdng su chdng 14n 13n nhau cia cac
tau theo 2 phuong, khong gian va thoi gian. Rang bude (5) va (6) dam bao tau chi co thé duoc
neo dau trong pham vi cua cau cang. Rang budc (7) thé hién tau chi dugc phuc vu sau khi da
dén bén cang. Rang budc (8) va (9) 1a didu kién bién. Bai toan dugc mé hinh dua trén bai toan
cutting stock 2d, day la bai toan khong co6 10i giai trong thoi gian tinh toan tuan theo ham da
thirc (NP, nondeterministic polynomial computation time). Do do, trong phan ké tiép cua bai
bao giai thuat meta-heuristic lai duoc dé xuat dé tim nghiém gan t6i wu cho bai toén.

3. GIAI THUAT SIMULATED ANNEALING (SA)

Pé tim kiém 1oi giai gan toi wu cho bai toan NP, giai thuat SA dugc dé xuat. Giai thuat
SA 1a mét trong nhitng giai thuat meta-heuristic, c6 kha ning quay lui dé thoat khoi tdi wu cuc
bo. Giai thuat SA trong nghién ctru nay duoc két hop voi mét giai thuat kinh nghiém dé khoi
tao loi giai ban dau nén goi giai thuat trong bai 1a giai thuat lai. Dé sir dung giai thuat nay, mot
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161 giai ban dau dwoc tao ra sao cho cac rang budc vé khong gian va thoi gian duoc thoa, rang
budc 6 2, 50 3 va sb 4.

Tao loi gidi ban dau

Trong bai bao nay, quy luat thoi gian phuc vu ngin nhat dugc wu tién phuc vy trudc (SPT,
Shortest Processing Time) dugc ap dung dé tao loi giai ban dau. Tuy nhién, viéc xung dot vé
vi tri va thoi gian cua cac tau s€ xay ra, rang budc (2) va (3). Trong trudng hop do, tau 6 xung
dot ve vi tri va thoi gian phai cho dgi dén khi nhitng xung dot nay khong con nira.

Tao loi gidi ldn cdn

Loi giai 1an can dugc tao ra boi loi giai hién hanh bfln_g cach thay doi ngau nhién vi tri
cua mot tau sang trai hay sang phai mot doan 1 m. Thoi diém phuc vu cua timng tau cling s&
thay doi ngau nhién sém hom 10 phut hodc tré 10 phat. Nhimg thay doi nho do s& thay doi
mot 16 giai hién hanh sang mét 161 giai 1an can, trong qua trinh thay doi néu rang budc (2) va
(3) khong thoa. thi trinh chinh stra 161 giai sé tién hanh. Viéc chinh stra ¢ cho rang budc khong
gian va thoi gian luén thoéa. Hai quy luat sau sé dugc tién hanh:

Luat 1, doi vi tri tau dang 16i rang bugc ra khoi khong gian cua tau dugc chon.

Cong hoac trir vi tri tAm cta tau b 16i véi mot con s6 sao cho vi tri khong con bi 15i.
Viéc cong hoic trir dwoc chon sao cho tri tuyét dbi cua gid tri 1a nho nhat.

Luat 2, 1ui thoi diém phuc vu tau dang bi 13i rang budc véi tau dugc chon ra khoi
mién thoi gian phuc vu cua tau duoc chon.
Trong hai luat nay, luat co gia tri ham muyc tiéu nho hon s€ dugc chon.
Chién lugc 1am ngudi cia giai thuat duoc tién hanh theo ham mii, (10), va giai thuat duoc
ngung lai khi gisi han xac suat, T, nho hon khoang cho phép, &. Hinh 2 s& thé hién luu d6
thuét toan.

T=Txnr (10)

4. THUC NGHIEM SO

Trong muc nay thuat toan s& duoc sir dung dé tinh toan cac kich thude khac nhau cta bai
toan. Thuat toan duoc viét bang ngdn ngit Java, va chay trén may tinh c6 cAu hinh core i3, ram
8Gb va hé didu hanh Window 10 SL. Cac thong sb cua giai thuat nhu sau: T = 1000,
7 =0,999999 va & =0,01 s lugng tau dugc didu do tir 4 dén 16 tau. Voi s6 lugng nay 1a phu
hop véi khoang thoi gian diéu do cho mot vai ngay lam viéc tai cang. Mdi truong hop giai
thuat duoc chay 7 lan, gia tri muc tiéu duogc lay 1a gia tri trung binh. Ngoai ra, do léch chuan
cling duoc tinh toan. Gid tri ham muc tiéu trong cot A va C (Bang 1) thé hién tong c6 trong s6
thoi gian luu tai cang cda cac tau (flowtime) voi thr nguyén 1a thoi gian. Trong nghién ciu
nay, thoi gian dugc dinh nghia 1a gisi han vé khoang thoi gian nho nhat c6 thé chap nhan, d6
1a thoi gian d& mot cau b di chuyén gitra hai day container. Chiéu dai cta ciu cang khoang
1500 m, va chidu dai cua tau dugc chon ngiu nhién trong khoang 300-500 m. Qua Bang 1, ta
thy rang thoi gian tinh toan cua giai thuat tir 5 dén 50 gidy, diéu nay phu hop véi viéc didu
d6 cho khoang thoi gian lam viéc tir 1 ngay lam viéc. Thoi gian tinh toan du nhé cho nhan
vién diéu do c6 thé cho doi dé co 1o giai cia mot bai toan NP. D6 léch chuan dudi 5% cua gia
tri ham muc ti€u. Trong cot cudi cung cua Bang 1, gia tri ham muc tiéu cua giai thuat dwoc so
sanh voi quy luat dén trude lam trudce (cot C), quy luét nay thuong duge ap dung tai cac cang.
Giai thuat duoc bai bao dé xuét co thé giam trung binh 49,9% (trung binh tdng cua cot cudi
cung Bang 1).
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Cap nhat 15i giai
tt nhit bang 16
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Hinh 2. Luu db thuat toan SA

Bang 1. Két qua tinh toan cuia giai thuat

sé SA So sanh So sanh
STT | lugng | Ham muc | DG léch Tllr‘l‘l’l‘ t%i;‘ Fg)s (B) . 100% (©)=(A) 1000

tau tiéu (A) | chuan (B) (gidy) (A) (A)
1 4 110,00 0,00 5 110 0,00 0,00
2 5 170,00 0,00 6 440 0,00 61,36
3 6 247,00 6,21 8 530 2,51 53,40
4 7 358,57 14,12 10 650 3,94 44,84
5 8 428,43 1,59 12 1030 0,37 58,40
6 9 536,14 9,85 12 1180 1,84 54,56
7 10 | 578,29 24,89 23 1370 4,30 54,74
8 12 | 770,00 0,00 17 1580 0,00 51,27
9 14 | 80257 17,39 29 1955 2,17 58,95
10 | 16 | 922,86 32,54 50 2220 3,53 58,43

5. KET LUAN

Bai bao di dé xuat duoc mot giai thuat co thé diéu phdi tau vao cau cang voi muc tiéu
cuc tiéu tong co trong so tong thoi gian phuc vu va thoi gian hoan thanh tau cudi cung. Giai
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thuat 1a su két hop cua quy luat SPT (thoi gian phuc vu ngan nhét) va giai thuat SA truyén
thng. Quy luat SPT duoc sir dung dé tao 1o giai ban dau cho giai thuat SA truyén thong. Khi
so sanh gia tri ham muc tiéu so vai quy luat van hanh thong thuong tai cac cang, giai thuat
dugc dé xuat giam duoc trung binh 49,9%. Ngoai ra, thoi gian tinh toan cua giai thuat 1a c6
thé chap nhan duoc cho mot ngay lam viée. Bai toan c¢é thé dugc mé rong trong cac nghién
clru sau theo hudéng két hop viéc diéu phéi tau va can cau bo hodc chuyén doi sang mé hinh
thong ké.
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ABSTRACT

BERTH SCHEDULING FOR CONTAINER TERMINAL IN VIETNAM
WITH HYBRID SIMULATED ANNEALING ALGORITHM

Hoang Tran Trong Huy, Nguyen Le Nam, Nguyen VVu Anh Duy*
Ho Chi Minh City University of Food Industry
*Email: duynva@hufi.edu.vn

The use of container has become widespread because of their advantages. Moreover, the
competition in the container transportation is more and more intense. In this paper, we consider
the scheduling problem of vessel in berth with the continuous assumption in order to increase
the throughput of container terminals. A mixed integer programming model is built. A hybrid
meta-heuristic algorithm is suggested to solve the problem. The results of the algorithm are
compared with a common solution first come first served.

Keywords: Scheduling, optimization, meta-heuristic, berth, container terminal.
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