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MO PAU
1. Tinh cép thiét ciia dé tai luin 4n

Pang Cong san Viét Nam da ban hanh 02 Nghi quyét Trung wong vé chién lugc bién:
Nghi quyét s6 09 - NQ/TU, ngay 09/02/2007 vé chién lugc bién Viét Nam dén nim
2020; Nghi quyét s6 36 - NQ/TU, ngay 22/10/2018 vé chién lugc phat trién bén viing
kinh té bién Viét Nam dén nam 2030, tam nhin dén 2045 nham dwa Viét Nam tré thanh
Qudc gia manh vé bién, giau tir bién. Dic biét, ngay 19/03/2015, Viét Nam chinh thirc
tham gia day dii cac Phu lyc cia Cong wéc MARPOL 73/78 (International Convention
for the Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978
thereto). Trong bi canh d6, Bo Giao thdng van tai dua ra cac khuyén céo va ban hanh
cac quy dinh bét bude thue hién véi muc dich nang cao hi€u qua nang luong trén tau
bién, cu thé: Thong tu s6 40/2018/TT — BGTVT, ngay 29/6/2018 “Quy dinh vé thu thap
va bdo cdo tiéu thy nhién lidu cia tau bién Viét Nam”; QCVN 26/2018/BGTVT “Quy
chuan k¥ thut qudc gia vé cac hé thdng ngan ngira 6 nhiém bién cua tau”; ; Thong tu 6
09/2019/TT - BGTVT, ngay 01/3/2019 “Ban hanh quy chuén k¥ thuat qudc gia vé cac
hé thong ngan ngua o nhiém blen cua tau”. Nhu vay cung voi viée chu trong, dinh hudng
phat trién kinh té bién, cac van dé moi truong phat sinh trong thuc tién hoat dong cua
nganh Hang hai (cac tai nan tran dau, cac van dé 6 nhiém méi nay sinh, ...) ludn luén
dugc Dang, Nha nuéce va Chinh phu Viét Nam dac biét quan tam.

Dé giai quyét cac van dé vé phong ngira 6 nhiém bién tir tau, phong ngira 6 nhidm
khong khi, st dung tiét kiém, hiéu qua nang luong trén tau bién va giam lugng khi thai
tir tau cho den nay da c6 rat nhiéu giai phép dugc nghién ctru va ap dung nhu: Nhom
giai phap vé thiét ké tau; Nhom giai phap vé cai tién cong nghé; Nhom giai phap vé khai
thac tau; Nhom giai phap vé nhién ligu. Mot trong nhitng gidi phap dugce xem 1a higu
qua, tiét kiém chi phi, dé dang ap dung Ia Tinh toan tuyén duong va ké hoach chay tau
t6i wu (thiét lap tuyén duong chay tau t6i wu va Vlec vén hanh tau mét cach hop i trén
ting doan tuyén cu thé di dwoc xay dung). Thuc té cho thay t6i wu hoa ké hoach chay
tau thong qua viéc van hanh cac hé thong HS tro hang hai tinh toan tuyén duong khi
tugng Ngay cang trd nén phd bién trén thé gidi. Mot s6 hé théng dugc sir dung rong rii
nhu: Hé théng Chart Co, Hé thong tdi wu hoa hoat dong tau (SPOS — Ship Performance
Optimization System), AMI Seaware Routing, Sea Planner, phan mém thoi tiét
Interactive weather ctia Clearpoint, ... Tuy nhién, phuong phép va céng cu hitu ich va
cu thé dua ra tuyén duong va ké hoach chay tau téi wu con chua dwoc nghién ciiu nhiéu,
dac biét 1a phuc vu cho doi ngii Sy quan, thuyén vién Viét Nam.

Chinh vi vay, Dé tai luan 4n “Nghién ciru xdy dung thut todn ngdu nhién tinh
toan tuyen dwong va ké hoach chay tiu toi wu trén co sé anh hwéng ciia cdc yéu to
thoi tiér" nhim ting hidu qua ning lugng va giam phat thai khi nha kinh tir tau bién
mang tinh thoi sy, cap thiét va thuc tién rat cao, dap ung duoc cac Quy chuin vé quan
Iy Nha nudc va cac Quy dinh cua B giao thong van tai.

2. Muc dich nghién ciru ciia dé tai luin an

Muc dich nghién ctu ciia dé tai luan an 1a nghién cau, xay dung va ang dung thuat
todn ngau nhién dé tinh ton tuyén duong va ké hoach chay tau toi uu nhién li¢u dya
trén nguyén tic just in time “tau dén cang kip hic” nhim nang cao hiéu qua sir dung
nang lugng, giam phat thai khi nha kinh tir tau bién gop phin bao vé méi truong bién
mot cach hi¢u qua.



3. Noi dung nghién ciru cia dé tai luin an

Téng hop thong tin thoi tiét phuc vu tinh toan tuyén duong va ké hoach chay tau
t6i wu, cu thé: Khai thac ban tin song toan cau, Jban tin gi6 toan cau tir co s6 dir liéu cua
Vién nghién ctu phat trién bén viing khi quyen nhéan loai thudc Pai hoc Kyoto, Nhat
Bén, goi tat 1a Rish (Research Institute for Sustainable Humanoshere); Khai thac dit liéu
dong chay ctia Dy an nghién ctru, phan tich dong chdy dai duong theo thoi gian thue,
goi tat 1a Oscar (Ocean Surface Current Analysis Real - Time) thudc phong thi nghiém
sirc ddy phan luc (Jet Propulsion Laboratory Physical Oceanography), Vién Cong ngh¢
California (Vién quan ly cac du an cta co quan hang khong vi try My); Ung dung
phuong phép binh phuong nho nhit x4c dinh dic tinh thay d6i téc do tau bién, dic tinh
tiéu thy nhién lidu tau bién trong ting diéu kién hanh hai cu thé (diéu kién song, gio,
dong chay, ché 46 may (hay sé vong quay chan vit) (rpm), mon nudc tau (draft), hiéu
s0 mon nudce tau (trim)) phuc vu tinh toan tuyén dudng Va ké hoach chay tau ti wu;
Xay dung ham muyc tiéu t6i wu nhién liéu dua trén nguyén tac just in time * ‘tau dén cang
Kip luc”; Nghién ctru, xdy dung thuat toan vi khuan cai tién tinh toan tuyén duong va ké
hoach chay tau t6i wu nhién liéu dya trén nguyén tac just in time “tau dén cang kip lac”.
4. Doi twgng va pham vi nghién ciru ciia dé tai luin 4n
4.1. Pbi twgng nghién ciru ciia dé tai luin 4n

Déi tuong nghién ciru cua dé tai luan an la: Nghién ctru thong tin thoi tiét (song,
gi0, dong chdy); Nghién ctru dic tinh thay ddi toc do tau bién trong timg diéu kién hanh hai
cu thé; Nghién ctru dic tinh ti€u thy nhién liéu cua tau bién trong timg dleu kién hanh
hai cu thé: Nghién ctru ham muc tiéu tdi wu nhién liéu dua trén nguyén téc just in time
“tau dén cang kip luc”; Nghién ctru thudt toan ngau nhién.
4.2. Pham vi nghién ciru ciia dé tai luin 4an

NCS gioi han pham vi nghién ctru ctia dé tai nhu sau: Vé thong tin thoi tiét, NCS
tap trung nghién ciru: Ban tin séng toan cau, ban tin gid toan cau cta Rish va ban tin
dong chay ciia Oscar; Vé déc tinh tau bién, NCS tap trung nghién ctru: Dic tinh thay doi
tdc d6 tau bién trong tirng diéu kién hanh hai cu thé; Pic tinh tiéu thu nhién liéu tau bién
trong ting diéu kién hanh hai cu thé; Ung dung phuong phap binh phuong nho nhét Xac
dinh dic tinh thay d6i toc do tau bién, dic tinh tiéu thu nhién liéu tau bién trong ting
diéu kién hanh hai cu thé; Vé ham muc tiéu, NCS xay dung ham muc tiéu t6i wu nhién
liéu dwa trén nguyén tic just in time “tau dén cang kip lic”; Vé thuat toan ngiu nhién,
tac gia nghién ctru, xdy dung thuat toan vi khuén cai tién dé tinh toan tuyén duong chay
tau t6i uu nhién liéu dya trén nguyén tic just in time "tau dén cang kip luc" (Goi tit la
tuyén duong t6i wu just in time - JIT).
5. Phwong phap nghién ciru ciia dé tai ludn an

Trong qué trinh thuc hién dé tai luan 4n NCS str dung hiéu qua cac phwong phap
nghién ctru chi dao sau: Phuong phép chuyén gia; Phuong phép tong hop; Phuong phép
phan tich va Phuong phap md phong.
6.Y nghia khoa hoc va thyc tién ciia dé tai luan 4n

Dé tai luan an “Nghién ctu xay dung thuat toan ngau nhién tinh toan tuyén duong
va ké hoach chay tau ti wu trén co so anh huong cua cac yéu tb thoi tiét” da dap tng
duoc yéu cau thyc tién. Van dé nghién ciru duoc dat ra mang tinh khoa hoc va c6 kha
nang ung dung cao cho c4c tau, dac biét 1a céc tau chay tuyén quéc té, duong chay tau
dai va di qua nhiéu khu vic c6 thoi tiét bién va diéu kién hai dwong thay doi, phuc tap.

2



6.1. Y nghia khoa hoc

Dé tai la nguén tai liéu tham khao hiru ich cho tat ca cac ban doc gia quan tdm; San
phim nghién ciru cua dé tai lun 4n giai quyét duge mot s6 han ché cua cac phuong
phép tinh toan tuyén duong t6i wru nhién lidu khac hién dang duoc tng dung.
6.2. Y nghia thyec tién ciia dé tai

San pham nghién ciru ciia dé tai luan an 1a mot giai phap hiru hiéu gbp phan nang
cao hiéu qua sir dung ning lugng va giam phat thai khi nha kinh tir tau bién, dic biét
trong bdi canh yéu cau IMO vé viéc giam phat thai khi nha kinh tir tau bién dang ngay
cang tré nén birc thiét. Ngoai ra, san pham nghién ctru cua dé tai ludn 4n néu duoc kiém
duyét va dang kiém c6 thé st dung cho cac doi tau bién Viét Nam, cho céac cong ty khai
thac tau va cho cac Cang vu hang hai (VTS).
7. Dong gép méi cia dé tai ludn an

Céc d6ng gop moi caa dé tai luan &n bao gom: Lam chu duoc ban tin séng toan
cau, ban tin gi6 toan cau dwoc ma hoa theo dinh dang Grib 2 tir co s& dir liéu cua Vién
nghién ciu phét trién bén viing khi quyén nhan loai thugc Pai hoc Kyoto, Nhat Ban
(Rish — Research Institute for Sustainable Humanoshere); Lam chu dugc dir liéu dong
chay toan cau dugc ma hoa theo dinh dang netCDF (Format Network Common Data
Form) tir co s¢ dd liéu cua Dy &n nghién cuau, phén tich dong chay dai duong theo thoi
gian thuc (Oscar — Ocean Surface Current Analysis Real Time) thuoc phong thi nghiém
stre day phan luc (Jet Propulsion Laboratory Physical Oceanography), Vién cong nghé
California (Vién quan Iy cac du an cia co quan hang khong vii tru M¥); Ung dung
phuong phép binh phuong nho nhat xay dung dwoc b co so dit lidu dic tinh thay doi
tdc do tau bién, dac tinh tiéu thu nhién liéu tau bién trong ting diéu kién hanh hai cy thé
phuc vu tinh todn tuyén duong va ké hoach chay tau tdi wu; Xay dung thuat toan vi
khuan cai tién tinh toan tuyén dudng va ké hoach chay tau téi wu nhién liéu dya trén
nguyén tac just in time “tau dén cang kip lic”.
8. Két cAu ciia dé tai ludn an

Pé tai luan an dugc trinh bay rd rang, mach lac va logic gdm 125 trang A4 va thi
tw c4c phan nhu sau: M dau; Noi dung (chia thanh 4 chuong); Két luan va huéng nghién
ctu tiép theo; Danh muyc cac cong trinh khoa hoc da cong bé lién quan dén dé tai luan
an (06 cong trinh); Tai liéu tham khao (86 tai liéu tham khao).

CHUONG 1. TONG QUAN VE VAN PE NGHIEN CUU CUA
DE TAI LUAN AN

Trong chuong nay, NCS tap trung lam ré mot 50 van d¢ sau:

Trudc tién, NCS tim hiéu va tong hop mot sd tai lidu, giai phap va cong trinh
nghién ctru khoa hoc trong va ngoai nuéc lién quan dén chu dé cua dé tai luan 4n da
dugc cong bd gan day.

1. Céc giai phap ning cao hiéu qua sir dung ning lwgng va gidm phat thai khi nha
kinh tir tau bién

NCS tim hiéu va théng ké dugc hién tai, c6 nhidu giai phap da va dang dugc ap
dung dé nang cao hiéu qua sir dung néng luong va giam phat thai khi nha kinh tir tau
bién, mdi g1a1 phap déu c6 wu, nhuge diém rleng gom: Nhom giai phap thiét ké tau;
Nhom giai phap vé cong nghé€ may; Nhom gidi phap vé khai thac tau; Nhom giai phap
vé nhién liéu; Nhom giai phap t6i wu hoa ké hoach chay tau.
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2. Mt s6 phwong phap tinh toan tdi wu dwoc wng dung dé tinh toin tuyén dwong
chay tau

Muc tiéu t6i wu 1 don gian thiéu chi phi hodc t6i da héa hiéu qua. Thuét toan tbi
uvu la mot quy trinh dugc thuc hién ldp di lap lai viéc so sanh céac giai phap khac nhau
cho dén khi tim thdy mot giai phap t6i wu hodc thoa dang. Hién nay, c6 rat nhidu thuat
toan tdi wu duoc nghién cuu va tng dung hiéu qua cho nhiéu linh vuc khoa hoc, san
xuét va doi séng khac nhau.

Phuong phép t6i wu tinh toan tuyen duong chay tau NCS dé cap dén ¢ déy chinh
1a viéc ing dung thudt toan tbi uu dé tinh toan tuyén duong chay tau thoa man chi phi
ctia tuyén (hay ham muc tiéu gin lién véi tuyén). Mot s6 phuong phap tdi wu duoc tmg
dung dé tinh toan tuyén duong chay tau t6i vu: Phuong phap quy hoach dong; Phuong
phap dan kién (ACOA - Ant Colony Optimization Algorithm); Phuong phép vét can
(EC - Exhausted Search); Phuong phap leo doi (HCA - Hill Climbing Algorithm);
Phuong phép di truyén (GA - Genetic Algorithm); Phuong phap vi khuan (BFOA -
Bacterial Foraging Optimization Algorithm).

3. Mt s6 nghién ciru vé tinh toan tuyén dwong cho tau bién

NCS tong hop, phan tich mot s cong trinh nghién ctru khac nhau vé viéc tinh toan
tuyén duong cho tau bién, cu thé nhu sau:

- Nghién ctru 2010 Tsou, Ming-Cheng & Hsueh, Chao-Kuang. “The study of ship
collision avoidance route planning by ant colony algorithm”, sir dung thuat toan ti wu
dan kién dé 1ap ké hoach chay tau phong ngira va cham tau trén bién hd tro sy quan truc
ca ra quyét dinh;

- Nghién ctru 2016 LauraWalther, Anisa Rizvanolli, Mareike Wendebourg, Carlos
Jahn. “Modeling and Optimization Algorithms in Ship Weather Routing”, st dung cac
phuong phap nhu thuét toan Dijkstra, quy hoach dong, phuong phap diéu khién t01 uu
dén phuong phap duong dang thoi gian dé tdi uu hoa tuyén duong chay tau thoi tiét;

- Nghién ciu M.D. Nguyen et al, Multi-Scale Automatic Route Planning
Algorithms for Sea-Going Vessel, AMFUF 2013;

- Nghién ciru 2018, Raphael Zaccone, Massimo Figari, Michele Martelli. “An
Optimization Tool For Ship Route Planning In Real Weather Scenarios™, cac tac gia
dwa trén cac ban dd du béo thoi tiét, sir dung thuat toan tdi wu dé 1ap tuyén duong chay
tau tidu thu nhién lidu ti thiéu;

- Nghién ctru M.D. Nguyen et al, ICAIS 2012, sir dung thuét toan vi khuan (BFOA
— Bacterial Foraging Algorithm) nham muc dich t6i vu héa ham chi phi (Cost Function)
trong qua trinh tranh va cua tau, dwoc tinh toan dya trén thoi gian chay tau, muic do tuan
thii quy dinh vé phong ngira ddm va tau thuyén trén bién;

- Nghién ctru Nguyen Minh Duc, Tamaru Hitoi (nam 2010) da dua ra nguyén ly
co ban vé viéc xac dinh quy dao tranh va cho tau duya trén cac thong tin vé muyc tiéu va
khu vuc hanh trinh thu dugc, st dung phuong phap quy hoach dong dua trén thuét toan
Dijicka (Dynamic Programming);

- Trong nghién ctru Luan van Tién si Nguy&n Minh Dirc, tic gia st dung thuat toan
t6i wu dan kién xac dinh tuyén dudng tranh va cho tau, vi cac thong tin vé chuyén dong
ctia tau khac thu nhan dugc qua cac thiét bi theo dbi, giam sat chuyén dong tau (GPS,
Radar, AlIS);



- Trong nghién ctru Luén van Tién si Pham Ngoc Ha, tac gia xay dung thuat toan
BFO thich nghi dé tinh toan tuyén duong tim kiém ctru nan t6i wu cho cac phuong tién
gdp nan nhim ning cao ning lyc tim kiém trong ving bién tir Ninh Thuén - Kién Giang.

NCS nhan thiy hudng tiép can theo phuong phap t6i uu duge sir dung trong cac
nghién ciru trén duoc khang dinh 1a cac phuong phap hiéu qua, ¢6 kha nang 4p dung cao
trong céc bai toan t6i wu phirc tap. Cac phuong phap nay hoan toan co thé nghién ciru,
sira d6i dé ung dung trong viéc tinh toan ké hoach chay tau t&i wu nhién lidu dya trén
nguyén tic just in time "tau dén cang kip lic" ma NCS s& d& cap trong qua trinh nghién
ctru dé tai ludn an cta minh.

4. Khéi niém vé tuyén dwdng chay tau téi wu, ké hoach chay tau t6i wu, tuyén dwong
chay tau t6i wu nhién liéu dya trén nguyen tic just in time “tau dén cang kip lac”

Trong phan nay, NCS tim hiéu va nim bit cac khai niém vé:

- Tuyen duong chay tau téi wu (dudng di c6 lgi nhat);

- Ké hoach chay tau ti wu (hay phwong &n van hanh tau ti wu) va;

- Tuyén dudng chay tau ti uru nhién liéu dya trén nguy@n tic just in time “tau dén
can kip lac”.

5. Cac yéu to anh hwéng t6i viée tinh toan tuyén dwong, ké hoach chay tau tdi vu

Cubi cling, NCS néu cac yeu t6 anh hwéng toi viéc tinh toan tuyén duong va ké
hoach chay tau téi wu, gdbm: Anh “huoéng cua céc yéu t6 thoi tiét, khi twong thiy van;
Anh huong cua déc tinh thay dbi toc d6 va dac tinh tiéu thy nhién liéu caa tau bién trong
tung diéu kién hanh hai cu thé (xét anh huéng cua song, gid, dong chay tuong ng Vi
ché a6 may_ rpm, mén nudc tau _ draft, hi¢u 50 mén nudce tu _ trim nhét dinh). Ngoai
ra, NCS cting néu anh huong cta mot s6 yéu té quan trong khac t6i viéc tinh toan tuyén
duong va ké hoach chay tau t6i vu.

CHUONG 2: TONG HQP THONG TIN THOI TIET PHUC VU TINH TOAN
TUYEN PUONG VA KE HOACH CHAY TAU TOI UU

2.1. Viéc thu thap théng tin thoi tiét & trén tau hién nay
Trong qua trinh hanh hai, ngudi S§ quan Hang hai c6 thé tiép can thong tin thoi tiét tir
nhiéu ngudn khac nhau. M6t s6 nguon thong tin thoi tiét phd bién ma nguoi S§ quan
Hang hai thuong xuyén duoc tiép can, gdbm: Thong tin thoi tiét tiép can duogc trén tau tir
may thu Navtex; May thu thoi tiét Facsimile; Dich vu chuyén dung va Théng tin thoi
tiét tiép can dwoc tir cic ngudn thoi tiét dang sb nhu: Két qua quan tric thoi tiét cia
Trung tdim du bao khi twong thuy vin Qubc gia (National Centre for
Hydrometeorological Forecasting — NCHMF); Céc cong ty chuyén cung cép dich vu
thoi tiét nuwoc ngoai voi do6 chinh xic rdt cao: Coéng ty Fugro GEOS
(https:/Awww.fugroweather.com), céng ty  Offshore = Weather  Services
(https://www.offshoreweather.com); Dit liéu thoi tiét tir cic co quan khi twong thity vin
16n trén thé gidi: Trung tdm du bao han vira cia Chau Au, co quan khi tuong cia Nhat,
co quan khi twong ctia Phép, co quan khi tugng ciia M.
2.2. Thong tin thoi tiét phuc vu tinh toan tuyén dudong va ké hoach chay tau t6i uu
dwgc nghién ciru trong dé tai luan an

Thong tin thoi tiét phuc vu tinh toan tuyén duong va ke hoach chay tau t6i uu dugce
nghién ciru trong dé tai lun 4n gdm: Ban tin song toan cau, ban tin gid toan cau dugc
ma hoa theo dinh dang Grib 2 tir co s& dit liéu ciia Vién nghién ctru phat trién bén vimg

5


https://www.offshoreweather.com/

khi quyén nhan loai thuéc Pai hoc Kyoto, Nhat Ban (Rish — Research Institute for
Sustainable Humanoshere); Dir liéu dong chay toan cau dugc mi hoa theo dinh dang
netCDF (Format Network Common Data Form) tr co s¢ da li¢u ciia Du an nghién cuu,
phéan tich dong chay dai duong theo thoi gian thuc (Oscar — Ocean Surface Current
Analysis Real Time) thuoc phong thi nghiém stc ddy phan luc (Jet Propulsion
Laboratory Physical Oceanography), Vién cong ngh¢ California (Vién quan ly cac du
an cta co quan hang khong vii try My).
2.3. Khai thac thong tin thoi tiét phuc vu tinh toan tuyén dwong va ké hoach chay
tau t6i uu

Ban tin s6ng toan cau, ban tin gié toan ciu cua RISH va dit liéu dong chay toan
cau cua OSCAR lan lugt dugc ma hoa theo dinh dang GRIB2 va NETCDF, do d6 mubn
¢6 thong tin thai tiét phuc vu tinh toan tuyén duong va ké hoach chay tau téi wu can phai
trich xut (giai m4) trich xuat duoc céc dit liéu nay. Trén co s ngdn ngit 1ap trinh Visual
Basic (VB 2010), NCS viét (xay dung) chuong trinh (phan mém) khai thac thong tin
thoi tiét (ban tin -

séng toan cau, gi6 e LY -t ' ]—g
toan cau cua RISH . iy B 1 -

va di lieu dong

chay toan cau cua CREATE TOTAL WEATHER FILE
OSCAR).
Hinh 2.1

DISPLAY WEATHER DATA

Hinh anh giao dién

chinh cua phan
mém khai thac e ropRocres
thdng tin thoi tiét

Céc chuc

ning chinh ciia phan mém khai thac thong tin thoi tiét gom: Trich xuat ban tin song toan
cau, ban tin gi6 toan cau cua Rish; dit liéu dong chay toan cau cia OSCAR; Tao File
thoi tiét tong hop phuc vu tinh toén tuyén duong va ké hoach chay tau téi wu; Hién thi
hinh anh thoi tiét khu vuc chay tau tai thoi diém trich xuét dir liéu.

Str dung phan mém, NCS thu dugc day du thong tin thoi tiét phuc vu tinh toén
tuyén duong va ké hoach chay tau téi vu dudi dang céc File Excel.

Loca Disk D} > Databasereenhip 5 DECODED RISH OSCAR Deta » Wave v U P Samhine

Hame Date modified Type Size
‘ lacal Disk [1¥) 3 DatahaseGreership » DFCONE)RISA CRCAR Nata » Wind v U

B Search Wit
0 Wave_ 202011160000 202011160000
0. \Wave 202011160600 202011160000
0. Wave 202011161200 202011160000

0 Wave 202011161800,202011160000

el Com.. [y, B it it i soe
" 3 5

Hirosof el Com. 0 Wind 202011150000 202011160000
7 Wind 202017170000 202011170600
7 Wind 202017100000 262011160600

Microso

Microsoft Excel Com. 1820KB

A Wind_ 202017130000 202011190000
0 Wind_20701 220000 ron
Local Disk [0} > Databasetireanship > DECOOED RISH OSCAR Data » Currant v U P SechCument 2 wind 200010
a 0 wind
Hame Date modified e Size

u current 2020117160000 202011160000
4. curent 202011210000_ 202011210600
0 current 202011260000 202011260000

el Hinh 2.2 Hinh anh minh hoa thong tin

26390 K8

4. curent 202012010000 202012010400
4 curent 202012060000 202012060600

BMIKD
41399 K8

thoi tiét (séng, gid, dong chay) sau khi

duoc giai ma



2.4. Két luan chwong 2

Két thiic chuong 2, NCS dat dugc cac két qua nghién ctru quan trong: Lam chi
duogc ban tin séng toan cau, ban tin gio toan cau dugc mai hoa theo dinh dang Grib 2 tir
co s& dit liéu ctia Vién nghién ciru phat trién bén vimg khi quyén nhén loai thuoc Pai
hoc Kyoto, Nhat Ban (Rish — Research Institute for Sustainable Humanoshere); Lam
cha dugc dir liéu dong chay todn cdu dugc ma hoa theo dinh dang netCDF (Format
Network Common Data Form) tir co s& da liéu cia Dy an nghién ctru, phan tich dong
chay dai duong theo thoi gian thye (Oscar — Ocean Surface Current Analysis Real Time)
thuoc phong thi nghiém stc ddy phan lyc (Jet Propulsion Laboratory Physical
Oceanography), Vién cong nghé California (Vién quan 1y cac dy an cta co quan hang
khong vii try My);

CHUGONG 3: TONG HQP, PHAN TiCH PAC TINH THAY DOI TOC PO VA PAC
TINH TIEU THU NHIEN LIEU CUA TAU BIEN TRONG TUNG DPIEU KIEN
HANH HAI CU THE BANG PHUONG PHAP BINH PHUONG NHO NHAT PHUC
VU TINH TOAN TUYEN BPUONG VA KE HOACH CHAY TAU TOI UU

Trong chuong nay, NCS nghlen ctru dic tinh thay doi tée d6 va dac tinh tiéu thy
nhién liéu cua tau bién trong timg diéu kién hanh hai cu thé.

NCS xem xét diéu kién hanh hai cu thé ¢ day chinh la dléu kién séng, gid, dong
chay twong tng voi rpm, draft, trim nhat dinh anh huoéng téi tbc do va muc tiéu hao
nhién liéu cua tau bién, trong d6: Véi yéu tb song gdm: Hudng song va do cao song (m);
Vi yéu td gié gom: Tdc d6 gid (Knots) va hudng gio; va véi yeu t6 dong chay: Hudng
dong; RPM _ Revolutions Per Minute (VVong/phat) chinh la s6 vong quay chan vit (hay
ché do méy); Draft: Mén nude tau (m); Trim: Hiéu sé mén nude cua tau (m).

Dong thoi, NCS ung dung phuong phép binh phuong nho nhit dé xéc dinh dic
tinh thay déi toc d6 va dic tinh tiéu thy nhién liéu tau bién trong timg diéu kién hanh
hai cy thé. Ngoai ra, NCS xay dyng phan mém tong hop, phan tich dac tinh thay ddi toc
d6 va dac tinh tiéu thu nhién liéu tau bién trong timg diéu kién hanh hai cu thé phuc vu
tinh toan tuyén duong va ké hoach chay tau t6i wu.

3.1. Dic tinh thay doi tdc dd tau bién trong tirng diéu kién hanh hai cu thé

Pic tinh thay doi toc d6 tau bién trong timg diéu kién hanh hai cu thé thé néi 1én kha
nang "thich img" cua tau bién khi c6 anh huong cua cac yéu td thoi tiét wng voi rpm, draft
va trim cu thé cua tau bién. Béng cach liét ké, ghi lai két qua (ghi chép dir licu ddng nhat
dya trén cac thong tin dugc liy tir c4c Nhat ky tau nhu nhét ky budng 14i, nhat ky boong _
méy, nhat ky budng may, ... va .cac ban ghi chinh thire khac trén tau), NCS xay dung bo
co so dir li€u dac tinh thay d01 tdc do tau bién trong tung diéu kién hanh hai cu thé.

3.2. Pic tinh tiéu thu nhién li¢u ciia tau bién trong tirng diéu kién hanh hai cu thé

Murc tiéu thy nhién li¢u FC (Fuel Consumption) dugc xac dinh b.'?mg lugng nhién
liéu may chinh va cac may phu bao gdm ca ndi hoi va cac 10 ddt réc trén bién va trong
cang cho 1 chuyén di hodc mot khoang thoi gian xem xét (vi du mot ngay). Muc tiéu
thy nhién lidu tau bién 1a mot dai lugng phu thude vao cac yéu td hudng gio, toc do gio,
hudng song, do cao song, trim, draft va rpm. Bé x4c dinh dugc muc tidu thy nhién liéu
tau blen trong mdt khoang thoi gian xem xét (vi du trong mét chuyen di) thi phuong
phap t6i uu truyen thdng thuong xuyén duoc sir dung trén tau bién 1a phuong phap ghi
dir liéu dong nhat. Phwong phap thu thap dit liéu: Theo NCS déanh gia phuong phap tbi
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wu nhat dugc st dung & day chinh 1a sir dung bang biéu, liét ké, ghi chép dir liéu dong
nhét duya trén cac thong tin dugc 14y tir cac Nhat ky tau nhu nhat ky budng 1ai, nhat ky
boong _ may, nhét ky budng may, nhat ky nhan dau, ... va cic ban ghi chinh thirc khac
trén tau.
3.3. X4c dinh dic tinh thay déi téc d§ va tiéu thu nhién liéu ciia tau bién trong tirng
diéu kién hanh hai cu thé bang phwong phap binh phwong nhé nhat
3.3.1. Phuwong phap binh phwong nhé nhit

Phuong phap binh phuong nho nhét 1a phuong phap duoc st dung rong rai nhat dé
xéc dinh cac thong sb cia mot m6 hinh hay cac gia tri chua biét khac dua trén mot tap
hop cac két qua quan tric hodc do dac. Muc tiéu cia phuong phap nay 1a tinh mot bo
gia tri gAn ding cho cac tham s (hé s6) caa mot ham sao cho gia tri ham phu hop voi
c4c gié tri quan tric nhat.

Gia str c6 ham f(x) vai bo cac hé sé 0 (can xéac dinh), hay c6 thé viét:

y=f(6,x)V6i 6 =[04,0,, ..., 0n] (3.1)

Béng céac quan tric, ta xac dinh dwoc mot tap hop cac gia tri ddu ra caa ham tng

VGi c&c gia tri dau vao twong ung la:
(y1:x1) (J’z,xz) (y3,x3) (yn'xn) véin > m (3 2)
bay la bai toan véi sb phuong trinh nhiéu hon s6 an. ‘Tuy nhién, trong cac phép
do ludn ton tai sai s6 nén khdng thé xac dinh duoc bd hé sé 0 duy nhit.
Ung v(yi bé hé s6 (tham sb) 0, ta co:

—f0Lx) =1
f(ez'xz) =" (3_3)
f(gn' xn) - rn

Vi R (11,72, 73, -+, 7;,) 12 céc sai s6 du hay 1a cac sai léch caa ham £(6, x) so
Vi gia tri quan sat.
Tadit: S(0) = X, r? (3.4)
(3.4) la tong binh phuong céc sai 1éch. Nhiém vu dit ra trong bai toan binh phuong
nho nhét 1a x4c dinh vec-to 8* sao cho téng nay nho nhat.
S(8) = minS(0) hay 6* = argminyS(6*) (3.5)
3.3.2. Ung dung phwong phép binh phuwong nhé nhit xac dinh dic tinh tbc do va
dic tinh tiéu thu nhién lidu cia tau bién trong tirng diéu kién hanh hai cu thé
3.3.2.1. Ung dung phwong phap binh phwong nho nhét xac dinh dic tinh toc do tau
bién trong tirng diéu ki¢n hanh hai cu thé
Bang phuong phéap ghi dir liéu thong nhat, NCS ghi lai cac két qua the hién mbi
lién hé tdc do tau (V) va cac yéu t6 hudng song, d6 cao song, hudng gid, toe do gio,
draft, trim va rpm theo bang sau:
Bang 3.1 Mau bang ghi lai tbc d6 tau trong tirng diéu kién hanh hai cu thé

STT Ngiy Gidr Gid Séng Trim Draft RPM )
Deg Kis Deg m m m Vang/phit Toc d§ tau
'\_.'
1 Dec 1# 12.00 Wigy Wiy Wa Wi T Dy Rpmy Vi
2 Dec2 06.00 Wig Wiy W Wi T: D; Rpm; v,
n - . Wida Wi Wi Wha T. D. Rpn, Va




Tir bang trén, ta thdy mdi lién hé ham sd giira toc d tau (V) va cac yéu té hudng
song, do cao song, hudng gid, tbe do gié, draft, trim va rpm duogc thé hién nhu sau:
Vi =a;D; + a.T; + a;rpmy + a,Wiqq + a1Wis1 + a1Wgeq + a1Wpy
Vo, = a,D, + a, Ty + a,rpm, + a,Wigs + AaWisn + AaWas + Wiy (3.6)
Vn = anDn + anTn + apTpmy + ApWign + QnWisp + nWan + QqWhy
Trong do:
Di: Mén nuéc tau tai thoi diém quan trac thur i;
Ti: PO chui ciia tau tai thoi diém quan tric thi i;
rpmi: S6 vong quay chan vit tai thoi diém quan tric thi i;
Wigi: Hudng gio tai tai thoi diém quan tréc th i
Wisi: Toc do gi0 tai thoi diém quan tric thu i;
Wi Huéng song tai thoi diém quan tréc thi i;
Whi: D6 cao song tai thoi diém quan tric thu i;
a;: Hé sb tai thoi diém quan trac thiri (i=1+n).
Thuc té, tai mdi thoi diém quan tric tha i ludn ton tai mot lugng sai sé d;, tuc 1a:
Vi =a,D; + a Ty + ayrpmy + a;wigq + aywigy + Wy + aywp, +d;y

Vy = a,D, + a,T, + a,rpm, + Wiy + QuWisy + ayWa, + aywy, +d, 3.7)
Vn* = anDn + an’Ijn t aprpmy, + apWign + ApnWisy + nWan + anWpy + dn
Xét ham s6:
f=W =V 4 (Vo =V3)2 4t (V= 1)? (3.8)

Muc tiéu ctia thuat toan binh phuong nhé nhét nham xac dinh cac hé sé a; sao cho
tong binh phuong cta cac sai s6 noi trén Ia bé nhat, tic la:

f'(a) =0
fi(a) =0 (3.9)
f'(an) =0

Giai hé phuong trinh (3.9) ta tim dugc bo hé sb a; (i = 1+n), trong d6 n 1a s6 lan
quan tric thyc té.
3.3.2.2. Ung dung phwong phap binh phwong nhé nhit xac dinh diic tinh tiéu thu
nhién li¢u tau bién trong tirng diéu kién hanh hai cu thé

Thong qua phuong phép ghi dir liéu dong nhét, NCS ghi lai két qua thé hién mbi
lién hé giita mic tiéu thu nhién liéu (FC) va cac yéu t6 hudng séng, do cao song, hudng
gib, tbe do gio, draft, trim va rpm theo bang sau:

Bang 3.2 Méu bang ghi lai két mic tiéu thu nhién lidu cua tau bién trong timg diéu
kién hanh hai cu thé

STT Mgy Gidr Gio | Song Trim Draft RPM
Deg Kts Deg m m m WVong/phut FC
1 Dec 1# 12.00 Wigs Wiy W Wi T, i Rpmy FC,
2 Dec2™ 06.00 Wi Wi Wiz Wi T: D: Rpm; FC,
n . . Wign | Wi | Wae Wil T Dy Rpmg FCq

Tur bang trén, ta thiy mdi lién hé ham sé gitra mugc tiéu thu nhién li¢u cua tau (FC)
va céc yéu to hudng song, do cao song, hudng gio, tdc do gio, draft, trim va rpm duoc
thé hién nhu sau:



FC, = a.Dy + a Ty + a1rpmy + a1Wig1 + Q1 Wigq + a1 Wgaq + A1 Why
FCy = a;D, + a,T, + a,rpmy + a,Wigs + QaWisy + AQaWao + QoWho (3.10)
FC, = a,D,, + a,T, + a,rpm, + a,Wizn + @yWisn + QyWan + QnWpy

Trong do:

Di: Mén nudc tau tai thoi diém quan tréc th i;

T1: Do chui cua tau tai thoi diém quan tric thi i;

rpmi: S6 vong quay chan vit tai thoi diém quan tric thir i;

Wigi: Hudng gi6 tai tai thoi diém quan trac thir i;

Wisi: Te d6 gi6 tai thoi diém quan trac thu i;

Wi Huéng song tai thoi diém quan trac thi i;

Whi: D6 cao song tai thoi diém quan tric thu i;

a;: Hé sb tai thoi diém quan trac thiri (i= 1 + n).

Thuec té, tai mdi thoi diém quan trac thir i ludn ton tai mot luong sai s6 ri, tic 1a:

FC{ =ayD; + a Ty + ayrpmy + ayWigq + Wiy + Wy + aywp, + 11

FC; = a,Dy + a,T, + a,rpmy, + a,Wigy + ayWigy + Wy + aywy, + 15 (3.11)
FC, = a,D, + a,, T, + a,rpm, + a,Wign + QnWisn + QnWan + GuWhn + 13
Xét ham sé:
f=(FC,—FC)?+ (FC, — FCy))*+ .-+ (FC, — FC})? (3.12)

Muc tiéu cua thudt toan binh phwong nhé nhat nhiam xac dinh cac hé sé a; sao cho
tong binh phwong cta cac sai so noi trén la bé nhat, tic la:

f'(a) =0
fi(a) =0 (3.13)
f'(an,) =0

Giai hé phuong trinh (3.13) ta tim dugc bo hé s6 a; (i = 1+n), trong d6 n 1a s6 lan
quan tric thyc té.
3.4. Phan mém va md hinh tong hop, phan tich dic tinh thay ddi toc d9 va dic tinh
tiéu thu nhién liéu cia tau bién trong tung diéu kién hanh hai cu thé phuc vu tinh
toan tuyen dwong Va ké hoach chay tau tdi wu
34.1. Tong quan vé phan mém

Trong qua trinh hanh hai, viéc theo ddi, danh gia dic tinh thay ddi tbe @6 va dac
tinh tiéu thy nhién lidu cta tau bién trong mdi diéu kién hanh hai nhat dinh s& giup ngudi
S¥ quan hang hai dua ra nhitng phuong an t6i uru cho hoat dong va an toan cua tau trong
sudt thoi gian hanh trinh.
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Ung dung phuong phép binh phuong nho nhét, két hop voi ngdn ngir lap trinh
Visual Basic 2010, NCS tién hanh xay dung phian mém Quan Iy hoat dong doi tau
“Vessel Fleet Manager” véi cac chuc
nang chu yéu sau:

Tong hop, phan tich déc tinh thay doi
tbc do tau bién trong tung didu kien
hanh hai cu thé; Téng hop, phén tich dac
tinh tiéu thu nhién lidu tau bién trong
ting diéu kién hanh hai cy thé.

Hinh 3.1 Giao dién dang nhap phan
mém quan 1y hoat ddng doi tau “Vessel
Fleet Manager”

3.4.2. Mt s6 két qua tong hop, phén tich

NCS lya chon tau MV Gas Nirvana — (IMO No. 9140607)) thudc déi tau cong ty
Opec dé theo ddi, phan tich ddc tinh thay d6i toc d va tiéu thu nhién liéu trong timg
truong hop cu thé.

* Phan tich déc tinh thay d6i tbc do tau bién trong diéu kién khong c6 anh huéng
cua song, gio (bo qua anh hudng cua dong chay)
Tién hanh phan tich dic tinh thay dbi toc do MV
Gas Nirvana trong diéu kién khong c6 anh hudng
cua song, gio (bién 1ang song va gidé hodc song,
gio cap 1, cap 2) voi gia tri vong quay chan vit
,. 110 rpm, d(_) sai 1éch mén nude 1a 1.0 m va sai

- — : ‘| 1éch hiéu s6 mén nuée 0.5 m, cho két qua theo
| . nhuHinh 3.2,
.« Hinh 3.2 Dic tinh thay doi tbc d¢ tau twong g
véi gid tri mon nude Sm, 6m, va 7m.
Theo Hinh 3. 2, tir gid tri goi y cua phan mém, Sy quan hang hai co thé tham khao va thu
thap gia tri tc do tau, hién thi dic tinh thay doi chuyén dong cua tau théng qua do thi
tuong (mg voi gia tri mén nude lan luot la 5m, 6m, va 7m.

* Phan tich dac tinh thay déi toc do tau bién theo thoi gian

poe Vi khoang thoi gian 2 thang, gia tri vong
quay chéan vit 110 rpm, d¢ sai léch mén nudc
12 0.3 m va sai léch hiéu sé mén nude 0.5 m,
dic tinh téc d6 cua tau MV Gas Nirvana thay
d6i theo thoi gian twong tmg vai gia tri mon
) s e S B o | nudc Sm, 6m, va 7m nhu Hinh 3.3.
Hinh 3.3 Su thay ddi téc do tau bién theo thoi
gian tir 01/04/2020 dén 01/11/2020.

* Phén tich dic tinh thay d6i toc do tau bién khi c6 anh huéng cta gio va séng
(néu co)
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Trén thuc té, viée quan tric va ghi lai
céc gia tri song 1a nhiém vu hét stc kho
khin déi véi ngudi S§ quan hang hai,
do d6 trong truong hop nay NCS chi
phan tich sy thay ddi toc do tau khi c¢o
anh huong cia gié va bo qua yéu to

séng.
: Khi do, su thay déi toc do tau khi co
i . — T anh hudng cua gié duoc tinh toan tir
- o B B I phan mém s& duoc hién thi theo do thi
| Hinh 3.4.
Hinh 3.4 Sy thay déi tbc do tau bién khi * Phan tich hiéu qua st dung nang
huéng gi6 twong dbi thay dbi tir 0° dén 180° 14N

Ung dung phan mém phan tich muc sir
dung nhién liéu hiéu qua, giam thiéu
lwong phét thai khi Co, dugc trich xuit dugi dang biéu dd. NCS lya chon tab
Sum/Report, sau d6 chon tab Efficient Analysis

Hinh 3.5 Giao dién phan tich hiéu qua st dung ndng lugng
3.5. Két luan chwong 3

Két thic chuong 3, NCS da dat dugc cac két qua nghién ciiu chinh sau: NCS khai
quét duoc dic tinh thay doi tbe do va dic tinh tidu thy nhién liéu cua tau bién trong timg
diéu kién hanh hai cy thé; Ung dung phwong phap binh phwong nhé nhat NCS xéc dinh
duogc dic tinh thay ddi téc d6 va dic tinh tiéu thu nhién liéu tau bién trong timg diéu
kién hanh hai cu thé; Pong thoi, NCS xay dung phan mém téng hop, phan tich dac tinh
thay ddi tc do va dac tinh tiéu thu nhién liéu tau bién trong ting diéu kién hanh hai cu
thé phuc vu tinh toan tuyén duong va ké hoach chay tau tdi wu.

CHUONG 4: NGHIEN CUU, XAY DUNG THUAT TOAN VI KHUAN CAI
TIEN DE TINH TOAN TUYEN PUONG VA KE HOACH CHAY TAU TOI UU
NHIEN LIEU DUA TREN NGUYEN TAC JUST IN TIME

“TAU PEN CANG KIP LUC”

4.1. Téng quan vé thuat toan vi khuin (BFOA _ Bacterial Foraging Optimization
Algorithm)
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4.1.1. Khai niém

Thuét toan vi khuan (BFOA _ Bacterial Foraging Optimization Algorithm) dugc
dé xudt lan dau tién boi Passino vao nam 2002 da thu hut duge sy quan tdm cua nhiéu
nha nghién ctru trong nhiéu nam qua. Thuat toan vi khuan 1a thuat toan t&i vu dua trén
phuong phap tim kiém thirc n ctia bay vi khuan. Thuat toan c6 rat nhiéu uu diém va da
thu hat duoc su quan tdm caa nhiéu nha nghién ciu trong nhiéu linh virc. Hién nay,
thudt todn vi khuan luén 12 giai phap kha thi, dwoc &p dung hiéu qua cho nhiéu linh vyc
khac nhau nhu diéu khién tdi wu, tri tué nhan tao, du doan diéu hoa, ...

4.1.2. Nguyén ly chung ciia thuat toan vi khuan (BFOA)

Gia su, ta can tim cuc tiéu cua 1 ham Q(S) véi mién xac dinh cho trude (duoc goi
1a mién giai phap, mién nghiém s6 hay mién tim klem) Ngoai ra, 1 nghiém S phai thoa
méin mot sb diéu kién rang budc nhat dinh. Thyc té, bai toan nay hét strc phirc tap va
khong thé (hodc rat khé c6 thé) giai duge bang cac phuong phép giai tich thong thuong,
hozc tham chi 1a cac phuong phéap s6 vi cac kho khan khi can tinh (gia tri dao ham (hay
Gradient) AQ(S). Vi vay, cdc bai toan nay dugc goi 1a bai toan t6i uu khong st dung
gradient. Déi voi cac bai toan nay, thay vi xac dinh gia tri t6i uu chinh xac, bai toan co
thé dugc coi nhu di giai quyét xong néu ta tim duoc nghiém xap xi véi gia tri ti vu.

Dua trén mod phong qua trinh phat trién cia tap hop vi khudn, BFOA 1a mét cong
cu t&i wu hoa béng cach ldp di lap lai viéc tim cac phuong an (hay mdt nghiém kha thi)
tdt hon tir mot phuong an ban dau, trong do, cac phuong an méi dugce tao ra mdt cach
ngau nhién. Mdi phuong an dugc thé hién béng vi tri ctia mot cé thé vi khuin trong mot
khong gian dic trung cho khong gian nghiém. Trong phan nay, vi tri clia mot ca thé
dugc ding ddng nghia v6i mot phuong an hay mét giai phap cho bai toan t01 uu. Ap
dung BFOA, bai toan c6 thé duoc giai quyét nho viée lap di lap lai mo phong vé su phat
trién ctia tap hop vi khuan dugc thé hién qua cac giai doan trong thoi gian song cua moi
c4 thé nhu sau: Mdi c4 thé vi khan tu thich nghi véi méi truong va phat trién; Sy phu
hop cua cé thé vi khuan véi moi truong (hay goi don gian 1a strc khoe) dugce xac dinh
trong mdi thé hé. Céc ca thé vi khuan khoe nhat ton tai dugc va sinh so6i, cac ca thé yéu
chét di va khong con ton tai trong tap hop; Cac ca thé vi khuan ton tai dugc trong tap
hop ¢6 xu huéng két bay. Nhu vay, sau mdi vong lap nhu trén, cac ca thé vi khuéan s&
khoe hon céc ca thé trude do, tirc 13 vi khudn dang tién gan hon t6i nghiém tbi wu cua
bai toan. Néu duoc thiét ké phi hop, thuat toan s& cho phép tim dugc gia tri gan ding
ctia phwong 4n t6i wu sau mot sé hiru han cac vong lap nhu vira néu.

NCS néu ra mot sé thuat ngir dwoc sir dung d& minh hoa cho BFOA:

§ = [P(1),P@), , P(D), , P(N)] @y

(4.1) 1a 1 vector thé hién 1 phuong an hay chinh 1a vi tri ciia 1 ca thé vi khuan trong

khong gian tim kiém.

Trong d6:
i: toa do thir i;
N sO chiédu clia kh()ng gian tim kiém;
= [V(D,V(2),--,V(Q©, - V(N)] (4.2)

(4 2) 1a 1 vector thé hién huong tim kiém, v6i V(i) = 0 hoac V(i) = 1

D: Khoéng cach dich chuyén (hay con goi 1a bude tim);

Q: Ham muyc tiéu (hay la chi s sirc khoe cua ca thé vi khuan);

dQ: gi tri bd xung cho ham muc tiéu thé hién méi lién hé giita cac ca thé vi khuan.
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4.1.3. Phan loai thuit toan vi khuin

Thuat toan vi khuan duoc chia thanh thuét toan vi khuan ¢ dién va thuat toan vi
khuan cai tién.

Bang nhiéu nghién ctru va thir nghiém va&i nhiéu ham da mo hinh ¢6 d phuc tap
khac nhau, cac nha khoa hoc da chi ra nhugc diém cua thuét toan vi khuén cd dién chinh
la: Kha nang tim kiém gia tri t5i wu giam manh khi sé chiéu cua khong gian tim kiém
hay n6i cach khéc do phirc tap cta bai toan ting 1én. Nhdm muc dich nang cao hiéu qua
tim kiém, thuat toan vi khuan cai tién da duoc rat nhidu nha khoa hoc nghién cau, cai
tién va cho ra doi. NCS nhan thiy ké tir khi dwgc dé xuit 1an dau tién vao nam 2002
thudt toan vi khuan véi nhiéu wu diém vuot troi da thu hut duoc sy quan tim cia nhidu
nha nghién ciru. Theo thoi gian, dé ting hiéu qua tim kiém va tng dung hiéu qua hon
nita cho cac linh vuc, cac nha khoa hoc khéng ngimg nghién cuu, cai tién dé thuat toan
mang tinh chuyén biét.

4.2. So' d6 tong quat hwéng din vige tinh toan va dp dung tuyén duwong chay tau t6i
wu nhién liéu dya trén nguyén tic just in time “tau dén cang kip luc”

Hinh 4.1 So d6 huéng dan
viéc tinh toan va ap dung
tuyén duong chay tau tdi wu

Tz dink kidd rong vén cnrpéz,
mem e v3n chiyén

e — ] nhién li¢u dua trén nguyén
tac just in time “tau dén cang

r B 3 kip lac”
Endo sat thing tin i tiét v cac dida Ving lap N A cA a1 . \
kién i b G bio an i ] iy dimg, _ Nhu véy, viéc tinh toan va
e . ap dung tuyen duong chay
i R B o i ] ' | tau toi uu just in time can

then difu kitn H 5. - /. \ I3 A

phai: Can cu vao cac diéu
- kién cta chuyén hanh trinh
‘(zﬁ:ﬂ.u'.hfh.mhm L A A A A
. ] | thuc te, dieu kién thuc té
{  ludng lach cua cang di va
[ Tab s s dmg o oo o } . cang den, diCu kién thoi tiét,
e | ddc diém van hanh, giéi han
| an toadn tau; Tinh t&i thoi

| gian yéu cau tau dén, cling
i nhu su thay doi bat ngd cua
cac diéu kién thoi tiét, dac

[ Trick udt cac deém chuvén koons w2 ]

ché 35 may diém hanh trinh du tinh;
= = Trude khi bit diu hanh
[ Thare hifn ke hoack ] trinh, tuyén duong va toc do

tau dugc tinh toan cho mén
nudc, trang thai xép hang va du bao thoi tiét gan nhat. Trong qua trinh chay tau, khi diéu
kién thoi tiét thay ddi va cac ban tin thoi tiét dugc cap nhat, tuyén duong chay tau va ké
hoach chay tau c6 thé duoc tinh toan lai cho phu hop dé ap dung; Viéc lua chon cac diéu
kién gidi han an toan tau (vi du thoi tiét, vi do gidi han, ...) 1a trach nhi€m cta Thuyén
trueong hodc cac Sy quan dwoc phan cong trén co sé kinh nghiép va hiéu biét vé con tau
ctiia minh.
Céc cong viéc cu thé can 1am bao gdm:
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* Tinh toan lugng hang van chuyén: Lugng hang can van chuyén; D9 siu ludng
lach trén toan tuyén; Luong dy trit nhién li¢u, nudc ngot can thiét cho toan tuyén; Moén
nudc tdi da theo mua, theo khu vung dia ly.

* Tinh todan mén nudc, chénh 1éch hiéu s mén nude t6i wu: Sy thay doi mén nude
do thay doi lugong du trlt nhién li€u, nudc ngot trén toan tuyén; Mén nudce tdi vu tham
khao tir d6 thi thay doi tc d6 tau theo hiéu sé mén nudc; Sy can thiét duy tri tinh ning
didu dong tau.

* Khao sat thong tin thoi tiét trén toan bo tuyén hanh trinh: Cac yéu tb thoi tiét
nguy hiém theo dy bao; Cép nhat thong tin thoi tiét dang sé toan tuyén trén hé thong;
Xéc dinh cac diéu kién thoi tiét toi han cho tau.

* Ra soat dic tinh thay ddi toc d6 tau bién va dic tinh tiéu thu nhién liéu tau bién
trong timg diéu kién hanh hai cu thé.

* Xdc dinh thoi han muc tiéu tau can dén diém dich: Diém dén x4c dinh c6 thé 1a
cang dich, hodc diém chd qua kénh, chd vao cang; Thoi han muyc tidu can ¢ du trir phi
hop phong truong hop co thay d6i bat thuong trong hanh trinh.

* Tinh toan tuyen duong chay tau t6i wu just in time: Chon cac ché do vong tua
may Nhép cac han ché thoi tiét; Nhép cac vi dg, kinh d¢ gi6i han; Nhap thoi gian yéu
cau tau dén; Nhap cac duong han ché; Chay phan mém tinh toan tuyen duong; Kiém tra
tuyén duong tinh toan, tinh lai dé nang cao chét luong (néu can) Kiém tra dé thay dbi
cac diéu kién gidi han néu thoi gian tau dén khong dap Umg yéu cau.

* Trich xuét cac diém chuyen huéng (WPTs) va ché d6 may: Lay danh sach cac
diém chuyén hudng; Lia chon ché d6 may (rpm) trén timg doan tuyén.

4.3. Nghién ciru, xay dwng thuit toan vi khuan cai tién tinh toin tuyén dwong va
ké hoach chay tau téi wu nhién liéu dwa trén nguyén tic just in time “tau dén cang
kip luc”

NCS nghién ctu, xay dung thuat toan vi khuan cai tién, ing dung tinh toan tuyen
duong va ké hoach chay tau t6i wu nhién liéu da trén nguyén tic just in time “tau dén
cang kip luc”.

4.3.1. Khai niém vé khong gian tim kiém (hay mang cac niit), dwong nit va tuyén
Hang hai

Line 1 Linei  Linei+1 Line N-1 Hinh 4.2 Hinh v&
mé phong khong
gian tim kiém

./.;(_1_)-- == ——— End (mang CaC nUt)
== Point .
p() Pa+1) o duong nat va

° tuyén Hang hai

Start

) L] L]
Point °® °
[}

0 ® 0

0 0

= (p(0), P(1), ---, P(N))

Dé tim duong di tdi wu cho tau, trudc tién, ta can xac 18p mot khong gian tim kiém
chinh la mdt mang cac diém chuyen huéng (WPTs) hay diém nat nhu hinh 4.2, Theo
hinh 4.2, tuyén duong Hang hai bat dau tir dlem Xuét phat (Start Point) dén dlem két
thiic (End Point) dugc chia thanh N doan lién tiép. Mdi doan cua tuyén 1a duong ndi tir

15



mot diém niit (hay 1 Waypoint) trén 1 duong (line;) t6i 1 diém nut khac (hay 1 Waypoint)
khac trén duong tiép theo (linej+1). Nhu vy, mét tuyén duong Hang hai tr diém xuat
phat dén dlem két thuc 1a mot tuyen tir diém dau, di qua cac diém nut trung gian va tién
t61 diém cubi. Mot doan cia tuyen chi dugc thuc hién dugc khi ddm bao cac gidi han an
toan tau nhu: khong di vao khu vuc néng can, chat hep hoac cét duong bo; Thoi tiét trén
tuyén nam trong diéu kién gidi han an toan tau. Mang ludi cac diém nut theo nhu hinh
4.2 chinh 1a khong gian tim kiém.

4.3.2. So' @6 khdi nguyén ly tinh toan tuyén duong chay tau tdi wu nhién li¢u dwa
trén nguyeén tac just in time “tau dén cang kip lGc” wng dung thuat toan vi khuan
cai tién

So d6 khéi
trong hinh V&
43 mb6 ta
nguyén ly tlnh
toan tuyén
duong chay tau
t6i wu nhién
liu dua trén
nguyén tic just
in time “tau dén
cang kip lac”
bing cach @ng
dung thuét toan
vi khuin cai
tién.

Line dist,
Point dist

Weather data

(Real Time)

Ship Performance

Hinh 4.3 So db nguyén 1y tinh toan tuyén dudng chay tau t6i uu nhién liéu dya trén
nguyén tic just in time “tau dén cang kip IGc” (g dung BFOA cai tién

Theo so d0 hinh 4.3, trudc tién can cir vao vi tri diém dau va diém cudi duge nhap,
cac han ché dbi véi tuyén duong s& duge dua vao chwong trinh, cac han ché nay bao
gbm: Buong bo bién, cic duong ddng sau gidi han cac do sdu phi hop cho hanh trinh
tau. Tiép dén, mang ludi cac nit (hay khong gian tim klem) duoc xay dung cho ving
bién tir diém xuét phat t6i diém dich. Thuat toan Vi khuan cai tién s& hoat dong trén
mang lugi (hay khong gian tim kiém) nay dé tim tuyén duong chay tau t6i wu nhién liéu
just in time, véi cac s6 liéu dau vao 1a: Didu kién thoi tiét tai vi tri cu thé vao thoi diém
cu thé (diu kién song, gi6, dong chay duoc cap nhat theo thoi gian thuc); Pic tinh
chuyén dong tau bién (ddc tinh thay déi tdc d6 tau bién) trong diéu kién hanh hai cu thé;
Pic tinh tiéu thy nhién liéu tau bién trong didu kién hanh hai cu thé. Tur céc tuyén tét
nhit xéc dinh dugc (twrong Ung Vi vi tri cia cac vi khuédn khoe nhat), tuyén duong gan
v6i tuyén dudng téi wu s& duoc tra vé.

4.3.3. HAm muc tiéu cia tuyén dwong chay tau téi wu nhién liéu dua trén nguyén
tic just in time "tau dén cang kip lac"

MGi tuyén duong chay tau luon duge gin véi mot chi phi nhat dinh goi 1a ham muc
tidu cua tuyén duong. Vi du, d6i v6i bai toan hang hai khi tugng thong thuong, yéu t6
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dugc quan tam chinh 1a thoi gian hanh trinh, khi d6 ham muc tiéu ciia tuyén duong hang
hai khi tugng thong thudng chinh Ia thoi gian hanh trinh ngén nhat (véi diéu kién tau,
hang hoa va stc khoe thuyén vién duge dam bao). Khi yéu té dwoc quan tim thay ddi
thi ham muc tiéu cia tuyén duong chay tau thay d6i, vi du: Khi lugng nhién ligu tiéu
thu dugc quan tdm thi ham muc tiéu tuyén duong chinh 1a viée t6i wu hoa nhién lidu. Dé
viéc mo6 phdéng don gian va cu the trong pham vi nghién ctru cua dé tai luan an, NCS
lya chon ham muc ti€u cua tuyen duodng chay tau chinh 13 t6i wu nhién liéu dya trén
nguyén tic just in time "tau dén cang kip luc".

Khi d6, ham muc tiéu cua tuyén Q(S) dugc tinh 1a:

Q) =T, +T, ++T;+-+T, (4.3)
~ Trong d6: Tila lugng nhién li¢u tiéu thy can thiét dé hoan thanh doan tht i cua
tuyeén.

Bai toan tdi wru can giai sé& 1a: Xac dinh bg céc nit (hay cac WPTS) trén mdi duong
dé tong luong nhién liéu tiéu thy trén tuyén cua tau 1a nho nhat. Hay xac dinh vector S*
sao cho:

Q(S™) = Min Q(S) (4.4)
Ham muc tiéu cia tuyén duong chay tau t6i vu nhién liéu dya trén nguyén tic
just in time dugc mo ta nhu sau:
"Public Sub Calculate Quality With Fuel (ByRef TimeMustReach As Double,
ByRef targetFuelConsumeTons As Double)
Dim retn As Double =0
Dim tmpTime As Double =0
Dim tmpFuel As Double =0
For I As Integer = 0 To travTime.Length - 1
tmpTime += travTime(l)
tmpFuel += travTime(l) * fuel TpH(I)
Next
If tmpTime >= TimeMustReach Then
Quality = tmpTime / TimeMustReach + 9999.9
Elself tmpTime <= 0.85 * TimeMustReach Then
Quality = 0.85 + 3 * tmpFuel / targetFuelConsumeTons
Else
Quality = tmpTime / TimeMustReach + 3 * tmpFuel /
targetFuelConsumeTons
End If
End Sub”
4.3.4. Thuit toan vi khuin tinh toan tuyén dwomg chay tau toi wu nhién ligu dwa
tén nguyén tic just in time “tau dén cang kip lGc”

Thuét toan vi khuan dugc thuc hién nhd viée 1ap lai cac qua trinh tim kiém cuc b,
két bay, sinh san va triét tiéu. Trong phan nay, NCS gi6i thiéu mot sd cong thire co ban
trong thuat toan vi khuan dé tinh toan tuyén duong chay tau t6i wu just in time.
4.3.4.1. Khéi tao tap hep vi khuén (Bacteria Position Initialization)

Muc dich ctia qué trinh nay 1a khéi tao vi tri ban déu cho cac vi khuan trong tap
hop mét cach ngu nhién. Mdi vi tri cia mot ca thé vi khuan S (twong tng v6i mot
nghiém kha thi trong bai toan t6i wu) 1a mot bo cac diém nit trén cac dudng ciia mang
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ludi. Vay, viée khdi tao vi tri ban dau cua vi khuan chinh 13 lya chon mot cach ngau
nhién cac diém nat véi diéu kién trén sudt tuyén hanh trinh, an toan cua tau, hang hoa
va sirc khoe thuyén vién duoc dam bao.

Viéc nay duoc thuc hién nhu minh hoa & so dd trong hinh 4.5, trong d6 sur dung
2 thong s6 thiét ké 1a:

- Kmax: Téng s6 1an thir téi da dé tim nut tiép theo;

- Rmax: S6 lan thir t6i da dé tim nut tiép theo tir 1 nut trude do.

Bién Lduge sidwng 6 (g ) g vamno |
dém so thu tu ciia duong ma J,

tau da chay téi va vi vay, ban o

diu, gid tri bién duge dat 130, ——<Kexma——s] _-oi-0<ooy |
Te 1 diém p(l) trén f

duong thtr 1, diem p(l+1) trén PETES

duong the (I+1) dugc lua =L ’ p(+1) =random( ‘

chon mot cach ngiu nhién va NOT

an toan tau, hang hoéa dugc |,+:: o

kiém tra cho hanh trinh tur s N0 e to Reach p(+1)?

diém p(l) dén diém p(l+1). ves

Néu an toan tau, hang hoa ’ oD = oD ‘

dugc dam bao, diem p(l+1) s& i

duoc lua, chon va c}luong o

trinh s& tiép tyc tim diém nut

tiép theo tir niit nay. Nguoc Yes

la.}i., ncu tur p(}) té}l khong ‘Ehé 0= nfinite 0= Cost(§)
toi p(l+1) mdt cach an toan, )
mot nut khac s€ dwoc chon

thay thé va bién dém r dugc End
tang lén.

Hinh 4.4 Khoi tao mot tuyén (Route Initialization)

Néu khong thé tim dwoc diém nut p(1+1) dam bao an toan sau Rmax lan thi, quy
trinh khoi tao s& duoc tién hanh lai tir niit phia trude nat p(l) mot sé bude.

Néu c6 thé tim duoc mot tuyén duong cho tau toi dich an toan, tuyén nay s& duoc
gan cho mot c4 thé vi khuén. Tiép do, chi phi cua tuyen (hay chi s6 sirc khoe cua ca thé
vi khuén) s& dwoc tinh toan va sir dung cho cac budc tiép theo.
4.3.4.2. Di chuyén Chemotaxis

Xudt phat tir mot vi tri img v6i mot tuyén cho trude, vi khuén s& tim céc vi tri xung
quanh (hay thuc hién céac sira dbi ddi v6i tuyén) sao cho chi phi cua tuyén (tire 14 ham
muc tiéu) giam di. Viéc nay dugc thyc hién qua cac di chuyén cua céc thé vi khuén duoc
goi 1a di chuyén Chemotaxis. Hanh dong nay dwoc minh hoa theo so d6 trong hinh 4.5.

Di chuyén Chemotaxis cua vi khuan Ia tong hop két qua cua 2 hanh dong: Chuyén
dong xoay (tumble) va boi (swim).

Mot chuyén dong xoay (tumble) cua vi khuédn duoc thé hién bang 1 vector V, thé
hién huéng tim kiém cua c4 thé vi khuan. No6i cach khac, d6 chinh 14 hudng thay ddi
ctia mot vai phan tir hay mot doan cua tuyén. Vector V duge dinh nghia nhu sau:
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Where

V(i) =0hodc V(i) = +1

N: Number of grid lines

Vi khong gian tim kiém ctia bai toan c6 sd chiéu cao (N 16n) nén vector V c6 thé
c6 rat nhiéu gia tri. Trong dé tai nay, dya trén co s& xem xét sy thay doi ciia tuyén mong
mubn, vector V dugc gidi han trong tp hop cac vector sau:
v, =10,-+-,0,1,0,---,0] i.e. V(i) = 1if i = k; V(i) = 0 otherwise
V, =10,---,0,1,1,0,---,0] i.e. V(i) =1if k <i < k+ 1;V(i) = 0 otherwise

=Jo,---,0,1,1,1,0, ---,O] i.e. Vi)=1ifk<i<k+2;V(i) = 0otherwise (4.6)
v, =10,---,0,—1,0,- 0] i.e. V(i) = —1if i = k; V(i) = 0 otherwise
Vs =[0,---,0, 1 1 0,--,0]i.e. V(i) =—1if k<i<k+1,V(i) = 0otherwise
Ve =1[0,---,0,—1,-1,-1,0,--,0] i.e. V(i) = -1if k<i<k+2,V()
=0 otherwise
v, =10,--,0,1,0,---,0,—1,0---,0] i.e. V(i) = Lif i = ky; V() = —-1;if i
= k,; V(i) = 0 otherwise

where k, ky, k, are random value produced at each tumble

Viéc chon huéng tim kiém (tumble) don gian chi 14 viéc chon ngau nhién theo xac
sult mot trong 7 vector trén. bé tang hi¢u qua tim kiém, dé tai lva chon cac gia tri xac
suét sao cho cac vector Vi, Vs Xuat hién nhiéu hon so véi cc vector V, and Vs. Déng
thoi, cac vector V, and Vs xuat hién thuong xuyén hon cac vector con lai. Sau mdi
chuyén dong xoay (tumble), ca thé vi khudn thuc hién mot hodc vai chuyén dong boi
(swim). S6 chuyén dong boi dugc thue hién tiry thude vao mure d thanh cong trén hudng
da chon (néu gia tri chi phi giam di sau mdi chuyén dong boi thi vi khuan thuc hién
chuyén dong boi theo hudng nay s6 1an I6n hon). Theo d6, vi tri mai cia vi khuan sau
mdi chuyén dong dugc xac dinh theo cong thic:

§S'=8S+V-D 4.7)

Vi tri méi S’ (hay 13 tuyén méi) duoc kiém tra dé dam bao rang trén tuyén nay tau
an toan. Tiép do, chi phi trén tuyén méi dugc so sanh véi tuyén dang dugc luu trit. Néu
chi phi thap hon, tirc 1a tuyén moi t6t hon tuyén cil, ¢4 thé vi khuan s& duoc chuyén vi
tri sang vi tri moi. Cht ¥ rang ¢ day, gia tri chi phi bd sung dQ dugc dua thém vao cong
thirc, thé hién sy lién lac gitra cac chi khudn ¢ gan nhau. Anh huéng cua dQ sé& duoc néu
trong phan tiép theo.
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Start S, S": Current, New Strategies Hinh 45 Dl ChUYén
ar Imax: No. of Tumble . ;) . A R
) Jmax: No. of Swim Chemotaxis cua vi khuan dé

D Swim distance toi rru tirng budce cho tuyén

Vi khuin s& thuc hién di

N° End chuyén chemotaxis ny 13p di

Yes lap lai mdt s6 lan nhat dinh.

No Tuyén dudng hang hai tuong

ung voi vi tri vi khuan, theo
J <Jmax

Ves : do, ciing tt dan 1én.

Y nghia ctia viéc tim kiém cuc
b thong qua cac di chuyen
Chemotaxis dam bao rang tat
ca cac tuyén duong co thé déu
duoc kiém tra.
Tuy vay, sau khi thyc hién cac

O = RouteCostS) di chuyén Chemotaxis, vi
ves o khuén chuyén dén cac vi tri

QHQSS) <@? tuong ung voi cac tuyen hang

hai tot hon rat nhidu. Néu
khong cd cac qua trinh khac nhu Sinh san (Reproduction), Triét tiéu (Elimination) hodc
Phén tan (Dispersal) sau mot s du 16n cac budgce di chuyén chemotaxis, nhiéu kha ning
vi khuén s& 0 vi tri img v6i cac gid tri t6i wu cuc bo.
4.3.5. Mt s6 diéu chinh (cai tién) dé tang hiéu qua lwa chon ciia thut toan vi khuin
4.3.5.1. Thay dbi chiéu dai bwéc di chuyén (Swim length)

Viéc lya chon chiéu dai bude di chuyén chemotaxis c6 y nghia quan trong bac nhét
d6i v6i hidu qua tim kiém ciia thuat toan vi khuan, boi vi: Bude di chuyén dai s& lam
cho vi khuém ¢6 thé tién nhanh t6i mién chira gia tri toi wu. Tuy nhién, khi vi khuan da
bét dau tiép can gia tri nay, néu tiép tuc thuc hién cac bude di chuyén dai thi vi khuan
s€ “nhay” quanh gia tri t6i wu thay vi tién t6i gan gia tri nay hon. Nguoc lai, néu bude
di chuyén ngan, can nhleu thoi gian dé vi khuan c6 thé tlep can mién chura gia tri t01 uu.
Tuy nhién, khi dd & gin gia tri nay, budc di chuyén ngan giup vi khuén c6 thé tién toi
gia tri t6i wu mot cach chic chin. Mot nhuge diém nira can ké t6i ctia bude di chuyén
ngén 1a vi khuin hau nhu khong c6 kha ning thoat ra ngoai ving hap din cua cac gia tri
tdi wu cuc bo.

Tir nhitng diéu nay, dé viéc tim tuyén duong hang hai tdi wu nhién liéu just in time
bang thuat toan vi khuan c6 hiéu qua, NCS str dung mot co ché thay ddi chiéu dai budc
di chuyén chemotaxis nhu sau: Budc 1: Dat gia tri do dai bude di chuyen lon (large
Swim length — diarge) dé vi khuén c6 thé nhanh chong tiép can mién t6i wu; Bude 2: Néu
khong thyc hién duge bude di chuyén sau mot s lan thi chon trude, budc di chuyen
duogc dua vé gia tri trung binh dmedium dé vi khuén c6 thé tiép tuc tién t6i mién t01 uu;
Bude 3: Néu viée thir voi bude di chuyén trung binh khong thanh cong sau mot sb lan
thir, giam tiép budce di chuyén t6i gia tri nhd hon dsman; Budc 4: Néu khong tim duogc vi
tri t6t hon cho vi khudn sau 1 sd 1an tht, chyén tré lai bude 1 dé loai trir kha nang vi
khuén roi vao ving hip dan cua 1 gié tri t6i vu cuc bo.
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Nho su thay déi d6 dai bude di chuyén nay, cic vi khuin c6 kha nang tién toi vi
tri img v6i gia tri tbi wu mot cach nhanh chéng va ben vimng. Pdng thoi, vi khuan ciing
¢6 kha nang thoat khoi ving hép dan ciia cac gia tri toi uu cuc bo.
4.3.5.2 Trao d6i thong tin giira cac ca thé vi khuin

Muc tiéu ciia viée thyuc hién trao doi thong tin giita cac ca thé vi khuan 1a dé cho
céc ca thé vi khuan cd thé hop tac nham ting hiéu qua cua viéc tim kiém gid tri toi wu.

Trong dé tai luan &n nay, khoang cach giira 2 ca thé vi khuan S; va S, dugc dinh
nghia nhu sau:

= [Py (1), Py(2), -, Py (D), "+, Py(N)]
52 = [P2(1)! PZ(Z)! '“!PZ(i)J JPZ(N)]
then (4.8)

N

ds s, = | D (D) = PoD)?

i=1

Céc vi khuan dugc goi 1a & gan (neighbors) néu khoang cach gitra ching nho hon
mot gla tri do ta chon. Puong nhién, dé viéc tim klem hiéu qua, ta khong mong mudn
cac vi khuan chiém cting mét vi tri hodc ¢ vi tri qua gan nhau. Vi vy, gia tri chi phi bd
xung (dQ) dwoc vi khuan st dung dé quyét dinh viée c6 chuyén tdi vi tri g v6i tuyén
méi la S* hay khong.

Gia tri dmax déc trung cho mot vung duoc goi 1a ving déy nhau (expellant region)
xung quanh mdi ca thé vi khuan va Qexpeiant 12 Tuc day 16n nhat Co ché nay cho phép
cac vi khuan phén bd xung quanh tuyén t6i wru, nho vy tuyen nay c6 thé duoc xac dinh
nhanh chéng. Pong thoi, luc ddy nay gitup tap hop vi khuan khong bi hat hét vao mot
vung tdi wu cuc bo.

4.3.6. Tong thé thuit toan xac dinh tuyén dwong téi wu nhién liéu dua trén nguyén
tic just in time “tau dén cang kip lac”

Van dung cac phan tich va phuong phdp dugc trinh bay ¢ trén, NCS da xay dung
chwong trinh x4c dinh tuyén duong hang hai toi wu nhién liéu just in time cho tau dua
trén thuat toan vi khuan cai tién bang ngon ngir l4p trinh VB 2010. Thudt toan tng thé
¢6 thé dwoc viét nhu sau (dudi dang code gia - pseudo-code):

A. Initialization

Initialize_Grid (N_line, N_point, D_point);

For bac =1 to Ns
Initialize_Bacterium(B(bac));

Next bac

B. Evolution

For cycles=1to N_cyc

For bac = 1to Ns

For chemo =1 to Nc

Perform_Chemotatic_Move(B(bac));

Next chemo

If (Number_of _Unsuccessful _Move N_size_converted_to_[large/medium/small]) then

Convert_move_length_from_[large/medium/small]to[medium/small/ large]();

End if
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Next bac
Sort_the_Bacteria_and_Cost_Arrays_by_ Ascending_RouteCost(B(Ns), Q(Ns));
For die_no=1to Nr
If (Chemotatic_Move_of Bacterium_Count(B(die_no))> N_steps_to_die) then
*)

Kill_bacterium(B(die_no));

B(die_no) = Reprocude_Bacterium (B (Ns - die_no));

End if

Next die_no

For disperse_no =1 to Nd

rand = produce_random_interger ()
Initialize_Bacterium(B(rand));

Next disperse_no

Next cycles

C. Termination

Sort_the_Bacteria_and_Cost_Arrays_by Ascending_RouteCost(B(Ns), Q(Ns));

Return B (1);
4.4. Xay dung phan mém tinh to4n va mé hinh mé phong két qua tinh toan tuyen
dwong chay tau t6i wu nhién liéu dua tren nguyén tic just in time “tau dén cang
kip IGc” bang thuat toan vi khudn cai tién
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Hinh 4.6. Giao dién phan mém tinh toan
tuyen duong chay tau toi uu just in time
bang thuat toan vi khuan cai tién

Hinh 4.7 Giao dién phan mém khi cap
nhat thong tin thoi tiet dang so

Sir dung phan mém tinh toan tuyén duong chay tau t6i wu nhién liéu dua trén
nguyén tic just in time bang thuat toan vi khuan cai tién, nguoi S§ quan Hang hai cﬁn
Chon céc ché d6 vong tua may (vong quay chan vit - rpm) Nhép cac han ché thoi tiét;
Nhap céc vi do, kinh d6 gioi han; Nhap thoi gian yéu cau tau dén; Nhap cac duong han
ché; Chay phan mém tinh toan tuyen duodng; Kiém tra tuyen duong tinh toén, tinh lai aé
nang cao chét luong (néu can) Kiém tra dé thay di cac diéu kién gidi han néu thoi gian
tau dén khong dap tmg yéu cau.
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Hinh 4.8 Giao dién phian mém mo ta Hinh 4.9 Giao dién phan mém tuyén
cac tuyén duong ngau nhién duoc dudng chay tau toi wu nhién ligu just in
tinh toan trong khong gian tim kiem time “tau dén cang kip luc” dugc tinh toan
4.5. Két luan chwong 4

Két thlic chuong 4, NCS dat dugc cac muc ti€u nghién ctru chinh sau: Nghién ctru
k¥ thuat toan vi khuan co dién va cac cai tién cua thuat toan vi khuan dé tng dung hiéu
qua cho nhiéu linh vuc khéc nhau; Xay dyng ham myc ti€u tuyén duong chay tau t01 uu
nhién liéu duya trén nguyén tac just in time "tau dén cang kip lic"; Xay dung so dd tong
quat tinh toan tuyén duong chay tau t6i wu nhién liéu dua trén nguyén tac just in tlme
Xay dung thuat toan BFO cai tién (thich nghi) tinh toan tuyen duong chay tau toi wu
nhién liéu dua trén nguyén tic just in time; Xay dung phan mém tinh toan va md hinh
md phong két qua tinh toan tuyén duong chay tau ti uru nhién liéu dya trén nguyén tic
justin time.

KET LUAN VA HUONG NGHIEN CUU TIEP THEO

Két luan

Dé tai luan &n “Nghién ciru xay dung thuat todn ngau nhién tinh toén tuyén duong
va ké hoach chay tau téi vu trén co sé anh huéng cua cac yéu to thoi tiét” nham ting
hiéu qua sir dung nang lwong va giam phat thai khi nha kinh tir tau bién 12 mot dé tai
mang tinh thoi s, cap thiét va thyc tién cao. San pham nghién ciu cia dé tai luan an c6
y nghia khoa hoc, thuc tidn va thé hién dugc tinh méi cua mot dé tai luan n tién si.

NCS trinh bay dé tai luan an mach lac; b cuc dé tai chat chg, logic; noi dung dé
tai day du, rd rang; tai liéu tham khao trich dan trung thuec.

Két thic dé tai luan an, NCS dat duoc mot s két qua nghién ciru chinh nhu sau:

1. Xay dung phan mém thu thap va xu Iy théng tin thoi tiét phuc vu tinh toan tuyén
duong va ké hoach chay tau tbi vu, cu thé: Trich xuat, tdng hop va phan tich ban tin
s6ng toan cau, ban tin gié toan ciu dugc dinh dang Grib 2 tir co s& dit liéu cua Vién
nghién ciru phét trién bén virng khi quyén nhan loai thuge Pai hoc Kyoto, Nhat Ban (goi
tat 1a RISH — Research, Institute for Sustainable Humanoshere); Trich xuat, tong hop va
phan tich dir lieu dong chay dai duong theo thai gian thuc dugce dinh dang netCDF tur
co s¢ dir liéu caa Dy an nghién ciru, phan tich dong chay dai duong theo thoi gian thuc,
Phong thi nghiém strc day phan luc, Vién Cong nghé California, My (goi tat |a OSCAR
— Ocean Surface Current Analysis Real-time).
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2. Ung dung phuong phap binh phuong nhé nhét va ngon ngi 1ap trinh Visual
basic xay dung phan mém tong hop, phan tich dic tinh thay doi toc do va dac tinh nhién
liéu tau bién trong tirmg diéu kién hanh hai cu thé phuc vu tinh toan tuyén dwong va ké
hoach chay tau téi uu: NCS xac dinh dic tinh thay doi tbc do va dac tinh tiéu thy nhién
liéu tau bién trong timg diéu kién hanh hai cu thé bang phwong phap binh phuong nho
nhét; NCS xay dung phian mém tong hop, phan tich dic tinh thay ddi tbc do va dac tinh
tiéu thu nhién liéu tau bién trong timg diéu kién hanh hai cu thé phuc vu tinh toan tuyén
dudng va ké hoach chay tau t6i wu.

3. Nghién ciru xay dyng thuat toan vi khuan cai tién dé tinh toan tuyén duong chay
tau tdi wu nhién liéu dya trén nguyén tic just in time “tau dén cang kip 10c”, cu thé: NCS
xay dyung ham muc tiéu cho bai toan tinh toan tuyén duong chay tau téi wu nhién liéu
dura trén nguyén tic just in time “tau dén cang kip 10c”; NCS xay dung so db téng quét
cho bai toan tinh toan tuyén duong chay tau ti wu nhién liéu dya trén nguyén tac just
in time “tau dén cang kip 1G¢c”; NCS dua ra mot s6 cai tién (diéu chinh) cho thuat toan
vi khuan d tang hiéu qua lya chon tuyén duong t6i wu nhién lidu dya trén nguyén tic
just in time “tau dén cang kip 10c”; NCS xay dung phan mém tinh toan va mé hinh mo
phong két qua tinh toan tuyén duong chay tau toi wu nhién liéu dya trén nguyén tic just
in time “tau dén cang kip lac”.

Hudéng nghién ciru tiép theo

Mot s6 vin d& NCS du kién can nghién ctu thém, gom:

- Xay dung co ché trao doi thdng tin vé tuyén duong chay tau khuyén cao téi uu
nhién li¢u dya trén nguyén tic just in time “tau dén cang kip ldc” gitra tau va bo (trich
Xuét cac diém chuyen huéng va ché do may trén tig doan tuyen)

- Nghién citu, xac dinh diéu kién song t6i han (46 cao séng toi han) dé dam bao an
toan cho tau, hang héa va con nguoi;

- Nghién ctu, thir nghiém, danh gia thuc té cac san pham nghién cau cia dé tai
luan &n tién t6i 4p dung hiéu qua cho doi tau bién Viét Nam.
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	Bảng 3.2 Mẫu bảng ghi lại kết mức tiêu thụ nhiên liệu của tàu biển trong từng điều kiện hành hải cụ thể
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