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Pai hoc Bach Khoa - PHQG-HCM
(Bai nhén ngay 10 thang 11 ndm 2001, hoan chinh sita chita ngay 17 thdng I nam 2002)

1. Ung dung vi tinh vao cdng nghiép déng tau tai Viét Nam

Viéc dng dung vi tinh vao cong nghiép dong tau thiy trong cong viéc thi€t k€ va xdy
dung tuy€n hinh tau, va qué trinh stra chifa, t8 chitc sdn xuat, v.v. 12 cdng viéc vd cing to 16n
ma thyc sy cho dén ngay nay; dit nudc ching ta néi chung va cdng nghiép tau thiy néi
riéng chua tng dung duge 1a bao, ngay tir khau thi€t k& tuy&n hinh ban dau biing coéng cu vi
tinh cfing con nhiu bd ngd, chdm cham, han ch€. (Hinh 1)

Vi noi dung ciia bai bdo nay (theo dé tai nghién cttu khoa hoc cdp Bo, mi s3 dé tai:
B96-20-17 dudc dénh gid k&t qua t&t6/6) .

1 T4c gié trinh bay mot phdn ngdn gon cdc phuong phdp thigt k& tuyé€n hinh tau thiy
va kiém tra chiing, ma k&t qud dd dugce 4p dung tai mot s8 don vi déng tau & phia
nam ma dic biét di déng gép vao viéc ch€ tao thanh cong tau Viét Pan ha thiy
21/3/1998 cho dong bing song Ctiu Long.

2 T4c gid con dua ra phuong phdp mat cit d€ ki€m tra tuyén hinh va cdc bé mit vé tau
tric ti€p trén mdy vi tinh, dé tir cd sd nay viéc ti€n hanh sita chita va hodn cdi tau rat
thufn tién, dat hiéu qua kinh t€ cao.

II. C4u tric cdc ho dudng cong hinh dang tau

Cic ho duding cong va cdc ham bi€u dién ing dung trong tau thiy:
Cic ho dudng cong thuding dung trong thiét k& tau thﬁy thuong 13 céc dudng sau diy: dudng
thang, dudng Splme duting Parabol, .v.v
Trong thi€t k& tuyen hinh tau thiy d€ c6 bé mit vo tau thiy cé dang lvu tuyé&n phit hdp vdi
nhitng tinh ning vé thly tinh cling nhu cé sic cén thdp. Cong nghé cd dién thu’dng v& dudng
hinh nay trén san phéng dang bing cdch diing cdc con chidn va cdc lat g8 dung 1am thudc
cong. Cédc con chdn dua vao cdc toa do lam cédc diém diéu khién viéc vé cdc dudng cong
tron nhin. Trong cong nghé mdi cdc dudng cong tuy&n hinh ndy dudc thi€t k& trén mdy tinh
bling cdc dudng Spline 12 cdc dudng cong dudc v€ dya trén mot s0 diém diéu khién.

Trong phan nay chi xét dén cdc tinh chit ho dudng cong B-Spline trong thi&t k& tuyé&n hinh
tau thay.
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Hinh chiéu chinh xdc cdc
tuyén hinh:

A- Cdc duong suon

B- Cdc duong cdt doc
C- Cdc duong nudc

1) DANG BERNTEIN CUA CAC PUONG CONG BEZIER :
Pudng cong Bezier dua trén (L + 1) di€ém kiém sodt Po, D1, - - - » Pi dudc bdi cong thiic

PO =" pB(®)

P&i véi mit Bezier ta ¢6 phuong trinh sau :

M L
pu,v)=Y" > p, B @)B;(v)
K

i=0

2) PANH GIA CAC PUONG CONG BEZIER:

Béng cdch hiéu chinh cdc di€m ki€m sodt ta ¢ thé tao ra cdc dudng cong nhi mong
mud6n. Cong viéc nay dudc nhi€u 1in cho d&n khi toin thé duding cong thda mén yéu cdu .

Tuy nhién c6 mdt van dé 12 dudng cong Bezier cé tinh cuc bd y&u , titc 1 khi ta thay
ddi bat ky diém kiém sodt nao thi toan b dudng cong thay ddi theo nhung trong thyc t& ta
lai chi muén thay ddi mot it vé dang dudng cong d gin khu vuc dang hiéu chinh cdc diém
ki€m sodt , ddy 12 m6t han ché khong khic phuc dudc. Do vy, dudng Spline va B-Spline da
vugt qua cdc han ché trén.

3) PUONG CONG SPLINE VA B-SPLINE :
lc. Budng cong Spline

!
p®)=) R ()
k=0

px: k=0, L1 cdc diém kiém so4t
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R(t), k = O,L 1a cdc ham tron ( blending funtion ) lién tuc trong mdi doan cong [ t; , tisq ] v
mdi ndt . M3i Ri(t) 1a da thifc riéng phin (piceewise polynomia).

2c. Puding cong B-Spline :
Pdi vdi cdc ham B-Spline, mdi da thic riéng phan tao nén c¢6 mdt cap nao do, ta goi 1a m.
Do d6 thay vi diing ki hiéu kg (t) cho cdc ham riéng phan nay ta s& k§ hi€u ham tron ndy bdi
Nk.m(t-)

p(t)= PNy (1)

Do vdy dudng B-Spline cé thé biéu dién lai.

4) MOT VAI UU PIEM PAC BIET PUGC UNG DUNG KHI THIET KE TUYEN HINH
TAU BANG CAC PUGONG SPLINE:

* C4dc dudng B-Spline cdp m 13 da thiic riéng phin cdp m .

* Ham trdn B-Spline Ny n(t) bt dau d t va k&t thidc & tiem .

* Mot dudng cong B-Spline déng dua trén L+1 diém kiém sodt ¢6 thé tao ra bing cdch ding
phuong trinh dudng cong B-Spline tudn hoan :

L
p()=>" peN,, ((t — k) mod(L +1))
k=0

* Né&u ding vector chuéin thi duding cong B-Spline s& ndi suy cdc diém kiém sodt dau tién

va cudi ciing . Cac hudng khdi dau va két thic clia dudng cong s& nim doc theo cdc canh.
dau tién va cudi ciing clia da gidc ki€m sodt.

* M&i ham B-Spline Ny (t) 1a khéng Am v6i moi t, va ho cdc ham nay cdng lai bing:

* C4c duding cong dua trén cdc dudng B-Spline 13 bit bi€n Affine, do d6 dé bién ddi 1

2
> N, (=LY €lty,t]
k=0

dudng cong B-Spline, chi cdn bién dédi titng diém kiém sodt dd dudc bi€n ddi nay. Tinh chat
nay tudng ty nhu d6i véi dudng cong Bezier.

* Pudng cong B-Splinela tip hop cdc diém kiém sodt va do d6 niim trong bao 16i cdc di€ém
nay.

* P chinh x4c tuyén tinh ctia cdc dudng B-Spline: N&u m diém kiém sodt k& nhau 14 tuyé&n
tinh cling nhau thi 18i cia chiing 12 mot dudng thdng va dudng cong s& bi gai vao bén trong
bao 16i d6 (i,e ciing trd thanh dudng thing ).

* Tinh chét gidm do bi€n thién: Mot duding cong B-Spline khong cit bat ky mdt mat phéng
nao vdi s6 1in cdt nhidu hon khi cit da gidc ki€m sodt clia né ( S6 giao diém dudng cong B-
Spline vdi bat ky mit phing ndo , n€u cé, ludn nhd hon s6 giao diém, n€u cé, gilta cdc da
gidc ki€m sodt clia né vdi mit phiang d6 ).

Vdi cdc dudng cong B-Spline, khi ning cuc b hod cao hdn trong viéc diéu khién diém
kiém sodt dé tao ddng dudng cong da gitp tao ra cdc dudng cong mot cach dé dang d€ phu
hop tot nhat véi yéu cau thi€t k€.

5 MOT SO LUU Y TRONG KHI THIET KE CAC DANG PUGNG CONG TUYEN HINH
TAU BANG HO PUGUNG SPLINE:

Trong khi thi€t k& tuy&n hinh tau thiy trén thuong trinh cin luu § :
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* Tuy&n hinh tau thiy khong chi 12 m6t s6 duding cong Spline ma mdt sd trong chiing thong
thudng s& cé cac diém gdy bé géc nhu hong tau, be gid, boong nang, .v.v. Chinh vi vay khi
thi&€t k& tuy&n hinh tau ta phdi luu § chinh sita cdc tuy€n hinh sao cho cdc duding Spline 1a
tron lang ma vin dim bdo cdc di€ém gdy trén tuy€n hinh tau. Cin luu ¥ 12 khi ndi cdc dinh
bé géc trén cdc dudng sudn vdi nhau ta phdi c6 mot dudng cong trdn ldng trén tuy&n hinh.

* Trén mot s& tuyén hinh tau nhu cand, sa lan, pha, .v.v. cdc dudng cong ddi khi ¢6 dang cdc
dudng thing k&t ndi vdi cdc dudng cong phing.

* Trén cdc tau thong thudng c6 miii qua 1&, mit cdt di qua cdc sudn tai vi tri mii s& c6 dang
2 dudng cong phing nhu hinh 2.

* C4c dang tau thuyén budm, thu thuyén cé tdc do cao thudng c6 vdy gidm lic ( gidm dao
dong ngang ciia tau trén séng ), hodc cé céc ky ddy ( thi€t k& d€ ting tinh 6n dinh 6n dinh
hinh déng ban du ). Cic dang nay théng thudng ¢6 2 phuong phdp d€ thi€t ké:

- Coi vAy gidm lic ( hodc ky ddy ) nhu mot vét thé riéng biét. Phudng phdp nay ta thi€t k&
vay gidm lic riéng va cong chung vao tuy&n hinh tau. Uu diém cla phudng phdp nay la thiét
k€ vdy gidm lic nhanh va ddc 1ap. Nhuge di€m clia phuong phdp nay 1a rat khé khin trong
viéc tim giao tuyén cla viy gidm lic vdi tuyén hinh tau. Va viéc tim giao tuyén cda vay
giam l&c va tuy&n hinh khdng chinh x4c s& din dén nhiing sai s6 ddng k€ trong tinh todn va
khai trién dé gia cong sau nay.

- Coi vy gidm lic nhu mdt phan cda tuyén hinh tau. Phuong phdp nay khidc phuc derc
nhuge diém ciia phudng phdp trén 12 khdng cin tim giao tuyén ciia vAy gidm ldc va tuyén
hinh tau. Tuy nhién viéc thi€t k€ vi viy s& chim hdn vi phdi nhép toa dd cia vay gidm lic
ngay khi nhédp toa do cdc dudng sudn.

III. Phuong phdp mit cit
Phudng phdp mit cit gitdp cho cdc nha thi€t k€ va cdng nghé nhanh chéng x4y dung dugc ho
dudng cong sudn thyc tif tuy&n hinh 1y thuyét da cd. (Hinh 2)

1) Miit cdt va cdc thuat todn thi€t K& tuyé&n hinh tau thiy:

a. Phuong phép thiét k& chuong trinh:

Mét chudng trinh ty dong hod thi€t k€ tuyénhinh tau thily phdi dua trén cdc cd sd 1y
thuy&t ciia cdc thuit todn thi€t k€ dudng Spline néi trén . Tuy nhién qué trinh thi€t k&€ mot
chuong trinh db hoa xay dung cdc dudng cong Spline v NURB rit phic tap va ton nhiéu
cong sdc, chinh vi vAy ma chuong trinh dugc thi€t k&€ dua trén nén tdng cla cidc dudng
Spline ctia AutoCAD. AutoCAD la mgt chuong trinh d5 hoa manh va c6 thuét todn vé dudng
Spline thich hgp vdi thi€t k€ tau thuyén.

Chuong trinh xay dung bing ngdn ngit AutoLISP chay trén nén AutoCAD . AutoLISP
12 mdt ngdn ngit 14p trinh thong dung va khd ning ng dung manh vé& d6 hoa nhd nén ting
ctia mdi trudng AutoCAD.
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St dung mit phing c4t d€ kiém tra
tinh Iutu tuy€n Iuu tuyé€n clia dudng hinh

Hinh 2

b. Sd d6 gidi thudt vé vé& dudng sudn thuc: (Hinh 3)

VE& sudn thuc tau

v

Nhép khodng cach sudn thuc

v

Xdc dinh mit phdng chita sudn thuc

Lan 6im giao diém cta mat phing chia
sudn thuc va dudng nudc

Y
Kiém tra dit liéu giao di€m-luu di liéu giao diém
Y
Tim c4c diém giy

V& sudn thuc

v

Lam tron cdc sudn thuc

Hinh 3

2) U’pg dung (tré€n cdc tau thuc tai cdc nha mdy):

- Béng cdc thudt todn thi€t k& dang mit cit nay trén thuc t& ching ta c6 thé d& dang
t¥ mot tuy€n hinh Iy thuy&t tau v& ngay duge cdc dudng sudn chinh xdc va nhanh chéng. Tir
do thyc hién viéc phéng dang tau ty d6ng nhanh chéng.
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- Mot s8 két qua thuc hién trén thyc t&€ tai nha mdy.
IV. Ké&tluan

Phuong phap thi€t k& tuy&n hinh tau véi sy trg gidp biing vi tinh ¢6 2 § nghia chi y&u:

- Nhanh chéng tao nén hinh ddng cdia vd tau c6 bé mit luu tuyén phit hgp vdi nhifng tinh
ning vé thiy tinh — dong hoc dat ra cho thi€t k& ciing nhw d& dang cong nghé ché tao.

- M5 hinh ho4 hinh dang vé tau, 1am cd sd cho viéc ty dong hod tinh todn thi€t k&€ va thi
cong ciing nhu luu trit phuc vu cho cdng tdc trong khai thic , sia chifa, hodn cdi, luu trit

hd so nhanh chéng va ddy du. .

Ngoai ra con c6 cdc 1di ich khdc nhu: viée ché& tao mo hinh dé dang va ré, do chinh xdc
tuyé&n hinh cao do d6 sitc can nhd, ddm bdo chi phi ddu md it. Ldi ich nay d6i vdi mot cd
nhan hay mdt chuyén hang 12 bé nhung néu tinh cho ¢ ddi con tau, cho nhiéu tau dudc sif
dung trong xa hoi 12 rit 16n.

Tinh kha thi ciia d& ti 12 rat cao ddp tng cho thit k&, phong dang, thi céng va mot phin
cho nghién ctu khoa hoc.
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METHOD OF HULL DESIGN BY COMPUTER
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ABSTRACT: This article will talk about method of hull design by computer, smooth curbes
surfaces design using NURBS surfaces, since that is dominant mathematical used by most
hull design and fairing programs.

This article discusses some of the flexibility you give up and some of the difficulties
you encounter to take advantage of these benefits. Designers should also know more aout
the tools they use and understand what restrictions are placed onthem by the program’s user
interface and restrictions are placed on them by underlying NURBS hull geometry.

TAILIEU THAM KHAO

[1]. P tai nghién ciu khoa hoc cap BO: Thiét k& tuyé&n hinh tau tau thuyén bing mdy vi
tinh. M3 s& dé tai: B96-20-17 .

[2]. Nguyén Pic An (cb) S& tay kj thudt déng tau , NXB-Khoa hoc & K§ Thuit , tap 1,2,3
1978.

[3]. Nowacki, h., Creutz, G., AND Munchmeyert, F., “Ship lines Creation by Computer —
Objectives, Methods and results”, First International Symposium on Computer-Aided Hull
Surface Defition (SCAHD77) , pp 1-18, SNAME , Anapolis, MD , 1977

[4]. Soding , H. and Rabien, U., “Hull Suface Design by Modifying an Existing Hull” , First
International Symposium on Computer-Aided HullSurface Definition (SCAHD77),pp 19-29,
SNAME, Anapolis, MD,1977

[5]. Nowacki, H. and Reese , D., “Design and Fairing of Ship Surfaces”, Surfaces in
Computer aided Geometric Design, North Holland, Eds. Barnhill, R. andBeohm, W., 1983,
pp 121-134

Standerski, N., “The Generation of Ship Hulls With-Given Design Parameters Using Tensor
[6]. Product Surfaces”, Theory and practive of Geometric Modeling , Eds. Strasser, W . and
Seidel, H., Springer Verlag, 1989 ,pp 65-79

Trang 86



