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2.2.4. Kiém chuan

Dé& md hinh tinh toan dat két qua tét hon, viéc hiéu chinh mé hinh Ia can thiét, mot sé gia tri
clia thong sd dau vao da dwoc hiéu chinh dé két qua ctia mé hinh sat véi cac gia tri thwe do. T
hinh 6 cling c6 thé nhan ra d6 sai léch gitra két quéa muc nwéc tinh toan sau khi da hiéu chinh mé
hinh va mwc nuwéc thwe do tir ngay 1/9/2014 dén ngay 8/9/2014 1a rat nhd (sai léch I&n nhét 13
3cm). Sy khac biét nay co thé chap nhan dwoc, noi cach khac mé hinh hién tai hoan toan cé thé
st dung dé dy doan bdi lang tai Kénh Cai Trap.
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Hinh 6. Két qué kiém chuén cia mé hinh
3. Két luan

Qua nghién cru nay cé thé rat ra mot sb két luan sau:

- M6 hinh MIKE 21/3 Coupled Model la mét cong cu manh trong viéc tinh toan, mé phéng
bdi I&ng ludng tau trong do6 cé sw twong tac gitka cac yéu tb sdng va dong chdy bang phwong phap
khéi htvu han.

- Viéc (rng dung phan mém nay vao tinh toan va mé phdng dién bién bdi lang cho lubng tau,
céc vi tri clra séng va khu vuc ven bién cho phép dy bao dwoc dién bién vé su bbi lang, xéi 1& ti
do gitp cac ky sw tw van thiét ké xac dinh dwoc vi tri cac cong trinh xay dwng ven bd nhw dé chén
séng, cac cong trinh chinh tri, k& bao vé bd va tinh toan thiét ké ludng tau mot cach an toan.
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TiNH TOAN T PONG PHUONG AN XEP HANG CHO TAU BANG PHUONG
PHAP TOI UU 2-OPT
2-OPT ALGORITHM FOR AUTOMATIC CARGO STOWAGE PLANNING

TS. NGUYEN MINH BU’C, ThS. PHAM QUANG THUY
Khoa Hang hai, Trirong BDHHH Viét Nam

76m tit
Tinh todn va kiém tra an toan cua phuong an xép hang 1é nhiém vu quan trong clda nguos
khai thac tau cdng nhuwr thuyén vién trén tau. Phuong én xép hang phéi théa mén céc tiéu
chuén vé sirc bén, én dinh tau, han ché st dung Ballast déng thoi can dém bdo thir ti,
Vi tri Xép d& céc 16 /7a/7g khac nhau hop ly, dac biét ia lrong trirong hop tau nhén nhidu
loai hang, tai nhiéu céng khdc nhau va tré hang tal nhiéu céng. Nhom téc gié xé iy aung
thudt toan tinh toén phuong én xép hang tof wu cho tau, dira trén phurong phép 167 vu sé
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2-0pt. Két qua nghién ctru diroc 8p dung Xay dung phén mém xép hang cho mot téu 6 t6
thong dung dé kiém tra, khang dinh hiéu qua tinh toén.
Abstract
Cargo sfowage planning optimization has always been a challenge for the company and
the ship officer as transportation efficiency is increasingly a matter of concern. The
aistribution of cargo onboard must be in accordance with applicable stability and strength
requirements and ensure that the loading and unloading sequences are viable, especially
for shijps carrying different types of cargo that must be loaded and unloaded at a number
of ports during the voyage. Through the course of this stuay, the authors work on a 2-opt
based optimization algorithm for distributing cargoes onboard. The algorithm is later on
applied for a common car-carrier design for a number of voyage conditions to verify its
performance and efficiency.
1. Gi&i thiéu
Cung v&i sy phat trién clia nganh hang hai, dé tang hiéu qua van tai, doi tau chuyén dung
nhw tau Container, tau ro-ro hay tau ché 6 td dang dwoc phat trién ngay cac manh. Trong thuc té,
céac loai tau nay thwong nhan hang tai nhiéu cang khac nhau, tai 1 cang c6 thé nhan nhiéu loai
hang khac nhau va céac loai hang nay ciing can dwoc tra tai nhiéu cac dich khac nhau. Vi vay, viéc
lap so d6 xép hang phu hop gép nhiéu khoé khan do cdn dam béo céac loai hang dwoc xép vao céac
ham phu hop, vé&i thir tw phi hop dé ddm bao hang co thé vao, ra thuan lgi khi di qua cac hadm
khac, déng thdi dam bao én dinh va src bén cho tau trong subt qua trinh hanh trinh. Véi sw phat
trién ctia khoa hoc cong nghé, viéc tinh toan én dinh, stc bén cho céc loai tau chuyén dung can
dwoc tin hoc héa, nham rat ngén thoi gian va dam bao dd chinh xac trong viéc danh gia va kiém
tra &n dinh, strc bén.

Vén dé tinh toan tw dong phwong an xép hang da duoc nhiéu tac gia nghién ctru, trong d6
chi yéu st dung céac thuat toan t6i wu so6 [3][4]. Tuy nhién, cac thuat toan dwoc xay dwng thuwdng
mang tinh chuyén biét, chi ap dung dwoc cho tau cu thé, trong trwd'ng hop cu thé.

O Viét Nam, van tai bang tau chuyén dung dang ngay cang phat trién. Dich vu stra chira,
hoan cai hodc dong méi cac loai tau nay cling da bat dau phat trién, dat ra yéu cau phai co kha
néng nghién ctru, xay dwng cac phan mém hé tro tinh toan xép hang chuyén dung cho tau. Tuy
nhién, thuwc té [inh viwe nay hdu nhw chwa dwoc quan tam.

Vi vay, trong nghién clru nay nham xay dwng ‘chuwong trinh tr dong tinh toén phén bé hang
hda va kiém tra én dinh, strc bén cho tau chuyén dung, voi trirong hop cu thé 8 tau é té Centaurus
Leader”dwa trén co s& thuat toan toi wu sb 2-opt. Viéc lwa chon tau 6 té trong bai bao Ia ngau
nhién do nhom tac gid tiép can dwoc dir liéu vé tau twong déi day du.

2. Thuat toan t6i wu 2-Opt [1][2]

Thuat toan 2-opt 1a mét thuat toan téi wu don gian B
dua trén phwong phap tim kiém cuc bd (Local Search),
dwoc Croes gidi thiéu tr ndm 1958 va dwoc phat trién
va rng dung hiéu qua trong nhiéu Iinh vwe khac nhau.
Cong thirc co ban cla thuat toan 2-opt dwoc thé hién
nhw sau:

2optSwap(route, i, k) {

1. take route[0] to route[i-1] and add them in order
to new_route

2. take route[i] to routelk] and add them in
reverse order to new_route

3. take route[k+1] to end and add them in order to
new_route

Return new_route;}

A

Tuy nhién, han ché ctia phwvong phap 2-opt, ciing
nhw cac phuong phap s6 khac 1a khd nang bai toan Hinh 1. Khé7 tao phwrong én
local-search bi tac tai cac gia tri t6i wu cuc bd. Dé giai
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quyét van dé nay, trong pham vi dé tai, thuat toan 2-opt dwgc st dung két hop véi phuong phap
"Bay", tirc la dwa trén mot tap hop cac phwong an ban dau va viéc téi wu hoa riéng ré cac phwong
an nay dé dwoc két qua sau cung téi wu.

3. Tinh toan phwong an phan bé hang héa cho tau
Viéc tinh toan phwong an xép hang trén tau dwoc thwe hién qua 2 buéc chinh:
- Kh&i tao ngau nhién tap hop cac phuong an xép hang théa man yéu cau vé thi ty xép dé&

- Chuyén dbi ngau nhién vj tri cac khéi hang trong cac ham khac nhau dé thda mén cac yéu
cau vé n dinh, strc bén va cac chi tiéu khac.

3.1 Khéi tao tap hop phwong an xép hang

Viéc khéi tao phwong an xép hang nham dwa ra cac phwong an xép hang ngau nhién ban
dau sao cho théda man cac diéu kién vé ther ty xép d&. Qua trinh nay dwoc thyc hién bang md
phdng thuat toan tim mdi ctia dan kién, nhw dwoc minh hoa trong 1. Theo d6, déi véi mdi loai
hang, viéc lwa chon vi tri xép dwoc thwe hién nhw sau:

- Bwdc 1: Chon ngau nhién mot ham.

- Budc 2: Kiém tra diéu kién xép, d& tr hdm do, néu thda man thir tw xép d& thi xép vao
ham, néu khong thi lap lai buwéc buwdc 1.

- Néu khong Ia chon dwoc vi tri xép hang sau mét s6 htru han Ian 13p thi bo ra mét vai loai
hang da xép trwdc doé (vi du 3 loai) va lap lai viéc lwa chon ngau nhién va xép lai hang, bat dau tw
cac nhém nay.

3.2 Téi wu héa tirng phan phwong an xép hang

DPé phuong an xép hang thda man cac yéu cau vé 4n dinh, strc bén ciing nhw cac yéu cau
thwe té khac. Ap dung thuat toan téi wu 2-opt, viéc téi wu héa tirng phan phwong an xép hang
dwoc thue hién bang cach dao vi tri ngau nhién cac méa hang trong cac hdm va kiém tra hiéu qua
dat dwoc. Day chinh Ia viéc tim gia tri tdi wu cuc bd theo phwong phap 2-OPT, dwoc thuc hién
béng cach I&p lai nhidu 1an vong 13p gdm cac buéc sau:

- Chon ngau nhién 02 ham (goi 1a hdm 1 va ham 2)
- Chon ngéu nhién 1 loai hang c6 trong ham 1
- Chon ngau nhién 1 loai hang c6 trong ham 2

- Thyc hién viéc chuyén chb 2 loai hang nay véi diéu kién lwgng hang dwec chuyén (thuan,
nghich) phai thda méan yéu cau vé dién tich san ham

- Kiém tra chét lwgng cla phwong an méi:

+ Phwong an nay c6 dam bao vé thir tw xép d& hay khong ?

+ Phuwong an c6 dam bao diéu kién lwa chon (vé n dinh, strc bén,...) hay khong?

- Néu viéc kiém tra chét lwong la tbt thi thuwe hién viéc chuyén chd 2 loai hang, néu khong thi
thoi.

Viéc téi wu tirng phan dwoc thue hién cho trng phuwong an trong bd cac phwong an ngau
nhién da duwgc khéi tao, tr d6 xac dinh phwong an tét nhat trong cac két qua dat dworc.
3.3 Chwong trinh va két qua tinh toan

Ap dung thuat toan tinh toan néu trén, nhom tac gia da xay dwng phan mém hd tro tinh toan
phwong an xép hang cho tau Centaurus Leader bang ngon nglr Visual Basic 2010. Ngon nglr nay
dwoc Iya chon vi viéc lap trinh don gian, giao dién xay dwng dwgc dé dang.

~ Baitoan ap dung cu thé nhu sau: C6 toéng cong 12 nhém hang, dugc nhan tir 06 cang voi
sO lwong 6 16, kich thwdc 6 t6 khac nhau. Cac nhém hang nay can duoc d& tai 06 cang khac
nhau, dwoc danh sb theo th tw d& (Unload). Cac s liéu cu thé nhw dwoc trinh bay dwéi day:

Bang 1 - Téng hop cdc nhém hang va ther tr cang xép — dé’

- Kich thwéc (Dai * Chiéu cao Khéilwgng | S lwong iz N
Loaihang | " Rang-m*m) | trong tam (m) (kq) 616 (chiég) | Cangxep | Cang d&
Loai 1 4.8251.825 0.6 1.485 380 cang1 | cang3
Loai2 | 4.825*1.825 0.6 1.485 475 cang2 | cang2
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Loai 3 4.825*1.825 0.6 1.485 380 Cang 3 Cang 1
Loai 4 4.825*1.825 0.6 1.485 380 Cang 4 Cang 3
Loai 5 4.825%1.825 0.6 1.485 380 Cang 5 Cang 5
Loai 6 4.825*1.825 0.6 1.485 475 Cang 6 Cang 6
Loai 7 4.950*1.970 0.9 2.200 380 Cang 1 Cang 4
Loai 8 4.950*1.970 0.9 2.200 380 Céng 2 Cang 2
Loai 9 4.950*1.970 0.9 2.200 570 Cang 3 Cang 6
Loai 10 4.950*1.970 0.9 2.200 285 Cang 4 Cang 3
Loai 11 4.950*1.970 0.9 2.200 475 Cang 5 Cang 4
Loai 12 4.950*1.970 0.9 2.200 380 Cang 6 Cang 1
Téng 4560

Sau khi nhan dwoc s lvong 6t6 va vi tri xép d& clia cac cang xép d&, chuong trinh phan bé
6t6 vao 46 ham cua tau Centaurus (tuy nhién vi do dai cia bai bao khéng cho phép nén tac gia chi
trich mot s6 ham trén tau),phwong an thu dwoc nhw sau:

Bang 2 - Phuong én phén b hang véo cdc hdm trén tau

Ham han Loal hang
9 L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 | L11 |L12
Hold1 Deck3 26 26
Hold1 Deck 4 37 37
Hold1 Deck 5 27 22 49
Hold1 Deck 6 84 84
Hold1 Deck 7 92 92
Hold1 Deck 8 108 108
Hold1 Deck 9 79 79
Hold1 Deck10 123 123
Hold1 Deck 11 138 138
Hold1 Deck 12 124 124
Hold2 Deck 1 72 72
Hold2 Deck 2 13 69 82
Hold2 Deck 3 121 4 125
Hold2 Deck 4 14 14
Hold2 Deck 5 142 142
Hold2 Deck 6 21 124 145
Hold2 Deck7 143 143
Hold2 Deck8 126 | 126
[ ol CargoDatzlnput | e E
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Hinh 2. S6 liéu cua hdm sau xép hang
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Sau khi phan bé lvgng hang theo két qua trén, chuong trinh tw ddng nhan sb lwong 6td Vi
khéi lwong cla tirng loai va dua gia tri khdi lwong dé vao bang phan bé hang trong ham dé phuc
vu cho viéc tinh toan én dinh va slrc bén cla tau. Bang téng hop khédi lwgng hang phan bé hang
trong tirng ham, toa d6 trong tm ham sau x&p, ... dwgc thé hién trong hinh 2.

Sau khi viéc nhap khéi lwong cua hang héa cling nhw chat 16ng hoan thanh, chwong trinh sé
cho ta két qua clia 6n dinh va strc bén dwéi dang dd thi nhw hinh 3:
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Hinh 3. Két qua tinh todn sirc bén(tréi) va én dinh (phéi) sau khi xép hang

IMO RESOLUTION A 749(18) 3.1 MY RESOMUTTDN A FAS{TH] 3 2
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Hinh 4. Két qua tinh 6n dinh sau xép hang

Nhuw vay, cach phan bb hang nay da thda man yéu cau vé 6n dinh va strc bén dbi véi tau
Centaurus Lgader. Néu nhw 6n dinh va strc bén khoéng duwoc thda man, ta lai tiép tuc lam cho dén
khi cac yéu cau thda man thi thoi.

4. Két luan

Chuong trinh vé co ban da giai quyét dwoc van dé dat ra. Phuong an xép hang duoc xac
dinh nhanh choéng, dam bao dwoc cac yéu céq vé 6n dinh, §L’fc bén va ’[h,L'J’ tw xép dg’)’ trong suodt
qua trinh tau hanh trinh. Phwong phap 2-opt két hop voi chién lwgc tim kiem theo "Bay" dam bao
hiéu qua tim kiém trong cac bai toan xép hang phtrc tap.

Dé nang cao tinh hiéu qua va kha nang ap dung vao thuc té chwong trinh can khic phuc
cac diém sau:

- Han ché chia hang thanh cac khéi qua nho, co thé mét khéi hang gom tr 10 xe tré 1&n thi
th&i gian lam hang dwgc rut ngan.

- Chuong trinh sé tich hop kha nang vé thanh so' @6 xép hang, nhw vay sé rat thuan tién
cho cong nhan va thuyén vién hon la st dung bang phan bd hang nhw trong hinh sb 2.
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NGHIEN CU'U PHUONG AN CHE TAO OSCILLOSCOPE CAM TAY SU
DUNG VI DIEU KHIEN ARM CORTEX M3
MANUFACTURING AND RESEARCH A HAND OSCILLOSCOPE USING

ARM CORTEX M3 MICROCONTROLLER
TS. TRAN SINH BIEN
Khoa Dién - bién i, Trirong BHHHVN
76m tat
Bai bdo dé cép dén viéc nghién cuu ung aung diéu khién ARM CORTEX M3 voi nhiéu
tinh nang wu vigt trong viéc thu thgp va xuw ly cac tin higu. Péy la mgt gial phap Ay thuat
mdi gitp cho viéc ché tao thiét bi do va hién thi dang song tin hiéu thuén lor hon. Két quéa
ché tao thi nghiém cho thdy thiét bi hién thi lién tuc dang song tin hiéu, gid tri tén s va
bién dg cua tin hiéu kha chinh xéac. Khd néng phén tng cda thiét bj trong déi nhanh.
Abstract
This article refers the plan of making instrument for display the waveform signal using
ARM CORTEX M3 microcontrofler which has a many advantages in collecting and
processing the signal. This new solution enables manufacturing equijpment to measure
and display signal waveform mor favorble. The resulfs on testing device show that
aisplaying continuous waveform, frequency and amplitude of the signal quite accurately.
Response capability of the device is quick enough fo measure common signal.
Key words: ARM, ADC, Cofex, moniforing, PC, oscifloscope.

1. D3t van dé

Vi bat ky mot thiét bi hay qua trinh cdng nghé nao khau giam sat déng mot vai trd hét sirc
quan trong. Cung véi sw phat trién cla cac thiét bi x& ly sé6 (PC, PLC, FPGA, ASIC,..) va cac cdm
bién thong minh, cong viéc giam sat (monitoring) khdng don gian chi la quan séat cac bang dién to,
dén bao hay coi ma 1a thu thap va hién thj két qua do dwoc dwdi dang dd thi theo thdi gian hodc
phd cua tin hiéu |a rat can thiét [3, 4]. T nhitng thwe t& dé bai bao tap trung nghién ciru gidi phap
ché tao va budc dau ché tao thtr nghiém thanh cong thiét bj do va hién thi dang séng tin hiéu cam
tay st dung vi diéu khién ARM.

2. Thiét bi do va hién thj dang séng tin hiéu (oscilloscope)

May oscilloscope vé co ban la moét thiét bi hién thi dé thi - né vé ra d6 thj ctia moét tin hiéu
dién [1, 2]. Trong hau hét cac rng dung, d6 thi chi ra tin hiéu thay ddi thé nao theo thdi gian: Truc
doc (Y) biéu dién dién ap va truc ngang (X) biéu dién thei gian. Cwong dd hay do sang cla sw hién
thi doi khi dwoc goi 1a truc Z. Day la d6 thi don gidn cé thé chi ra cho ta nhiéu diéu vé mét tin hiéu.
Sau day la mét sé tinh néng chinh cda oscilloscope:

- C6 thé xac dinh ré cac gia tri thoi gian va dién ap ctia mét tin hiéu;

- C6 thé tinh toan duoc tAn sb clia mét tin hiéu dao dong;

- C6 thé thay “cac phan dong” clia mot mach dién dwoc biéu dién bai tin hiéu;

- C6 thé chi ra néu mot thanh phan 16i 1am méo dang tin hiéu;

- C6 thé tim ra tin hiéu nhw thé nao 1a dong mét chiéu hay dong xoay chiéu.

Y (voltage) E
? (Wnage) -‘_< T ARALE Las 1§l|'r “*
: ™ Z (ntensity)
X (time)
-
-~ e
B
Z (inensity) . X @time)
Hinh 1. Dang dé thi hién thi cia oscilloscope
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