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TOM TAT

B¢ noi suy la mot trong nhu’ng bé phén quan trong nhat ciia may CNC, ¢é chire nang tim
xdy du’ng phan mém ndi suy va mo phong quy dao dao gia cong tho. Dit li¢u ngi suy cua phan
ra cdc diém trung gzan dé hinh thanh nén bién dang mong muon. Hién nay c6 nhiéu glal thudt
noi suy; mot trong cdc gidi thudt do la gidi thudt NURBS. Gidi thudt nay co thé dwoc sir dung
dé néi suy cac bién dang phirc tap. Bai bdo trinh bay két qud cia viéc tmg dung NURBS dé
mém nay c6 thé dwoc ding lam dir liéu ddau vao cia néi suy tinh sir dung cdc gidi thudt tich
phdn s6 (DDA), xdp xi bdc thang (SA) hay tim kiém truc tiép (DS)....

ABSTRACT

The interpolator is one of the most important components in CNC machines, having
function of finding out intermediate points to make desired contours of cutting tools. There
are many algorithms to interpolate; among of those is NURBS algorithm that can be used to
interpolate rough complex contours. The paper presents the result of NURBS application to
build an interpolation software and to simulate cutting tool contours. Data of the
interpolation software can be used as input data for fine interpolation softwares that use
algorithms such as Digital Differential Analyzer (DDA), Step Approximation (SA), Direct
Search (DS)....

1. MO PAU dén két qua khong théng nhat vé toc d6 an
. A A ~ dao va lam giam chat lugng bé mit. Ngoai

NURBS 12 mot khi niém trong ki ra, nhiéu khdi chuong trinh dugce yéu cau
dé xac dinh nhitng doan ngin nay dan dén
kich thu6c cua chuong trinh gia cong tang
1én dang ké. Dé khic phuc han ché nay, noi
suy NURBS dugc phat trién.

Trong nodi suy NURBS, hé théng diéu
khién s CNC s& truc tiép chuyén doi dir
liéu dudng cong NURBS tur chuong trinh
gia cong thanh nhiing doan thang nho dung
nhiing vi tri dugc tinh toan tu dit liéu dudng
cong NURBS. Bing cach nay c6 thé giam
di kich thudc cua chuong trinh gia cong va
c6 thé tang toc do ciia may baoi vi toe do
chay dao phu thudc vao bd ndi suy.

NURBS 1a cong cy tiéu chuan cho
cong nghiép, 1a cong cu quan trong trong
linh vyc thiét ké hinh hoc.

thuat dd hoa may tinh, viét tit cua cum tur
tiéng Anh: “Non-uniform rational B-
spline”, 1a mot mo hinh toan hoc dé biéu
dién lai duong cong va bé mat.

Pé cho nhitng chirc ning gia cong dat
toc d6 cao va dd chinh xac cao thi nhitng
chirc ning nodi suy khac nhau chang han
nhu spline, nhiing duong cong phic tap
nhu ndi suy xoan 6c duge sir dung. Trong
hé thong diéu khién s6 CNC, nhiing dudng
cong ¢ hinh dang bat ky co thé duge xép
xi boi mot tap cac doan thing hodc cung
tron. Tuy nhién, dé c6 dugc mot Xap xi
chinh x4c cua duong cong thi duong thang
hodc cung tron xdp xi thuong la nhimng
doan rat ngan. Nhitng doan ngan nay din
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2. LUU PO GIAI THUAT VA MO
PHONG NOI SUY NURBS

2.1 Ly thuyét ndi suy NURBS [1-4]

Cho (n+1) diém dix liéu Qo, Q1, Qs, ...,
Qx (0 < k < n) tim duong cong NURBS
C(u) c6 bac la p, xay dung dua trén cac
diém diéu khién P; (chua biét).

Vi chudi diém dir liéu Qo, Q1, Qo ...,
Qx (0 < k < n) cho trudc thi luén c6 mot
duong cong NURBS C(u) bac p di qua
chudi diém do.
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Thong qua phép toan ma tran ta dé dang tim
duoc chuoi diém diéu khién.

2.2 Quy trinh tinh toan ngi suy

Buée 1: Tinh cdc gid tri tham sé

Pé tinh t;, co thé sir dung cac phuong
phap sau:

+ Phuong phap khoang cach khong doi
(Uniformly Spaced Method): Phuong phap
nay 1a phuong phap don gian nhat. Véi mot
khoang [a,b] cho trudc, gia tri t; tuong Ung
v6i (n+1) diém dir licu la:

t,=a

L=a+i— ;voi: (0<i<n-l)
n

t,=b

~ V61 mong muén duong cong s€ di qua
diem dir liél,’l dau va cuoi thi khi ay t;= 0,
ty= 1 va khi ay [a,b] =[0,1]

t,=0

ti:i ;voi: (0<1<n-1)
n

t =1

+ Phuong phap hudng tam (Centripetal
method):

Véi (n+1) diém dir liéu Qo, Q1, Qo, ...,
Qn vahé sb a cho trude ta co:
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Nhu vay cac gia tri t; tuong ng voi
(n+1) diem dir liéu Qo, Qi, Qa, ..., Qn la:

t,=0

1 k a
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Véi t; =0, t, = 1 thi duong cong s€ di
qua diém dir liéu ddu Qo va cudi Q,

+ Phuong phap d6 dai cung (Chord
Length Method):

Cho céc diém dir liéu Qp, Q1, Qa, ..., Qn,
khoang cach tir Qi.; dén Q; la 0 -0_,va
tong chiu dai cac doan thang ndi cac diém
dir ligu la:



Ti s0 gitra tong chiéu dai tur diem dir liu Qo
den Q trén tong chicu dai cac doan thang
noi cac diém dir liéu la:
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Néu xét trén doan [a,b] thi cac gid tri t; la:
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Buoc 2: Tinh vecto nut

C6 nhiéu phuong phéap tinh vécto nut,
tuy nhién trong bai bao trinh bay hai
phuong phap:

+ Phuong phéap khoang cach khong dbi
(Uniformly Spaced Method)

P
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+ Phuong phap trung binh (Average
Method): Phuong phap nay do Boor dé
nghi.
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Buoc 3: Tinh cac ham B-Spline co 5o theo
cong thirc
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2.3 Giai thuat ngi suy NURBS

/[ sitmaiiing,
tirbén v chi tiet
Wi b

CADICAM

“Tinh toém gié i tham
50 DUL &,

:

Tinh todn vacto nit U

'
Tizh toim bim 00 35

Ha

!

Tizk tofn diém ditu
Kién P,

!

Chov=0, . r imon

Fu)T Whip dism di lisu

Al Ef ma, 50 p ma
(7]

'

5| Tinh todn him <o 26
N

e

= i

z. N, (unef,
= £

TN

Huitdidmoiiay  /

J/ wuEBsma [/
Hinh 1. Luu dé gidi thudt néi suy NURBS

2.4 Mo phéng giii thuiat ndi suy NURBS

Tir luu dd giai thut ndi suy NURBS & trén,
nhém tac gia di xdy dung dugc cac phin
mém ndi suy dung giai thuat NURBS bang
ngdn ngtr Matlab va C++.
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Hinh 2. M6 phong noi suy Nurbs dung ngon
ngit Matlab

III. XAY DUNG CHUONG TRINH
PIEU KHIEN VA MO PHONG QUY
PAO DAO TREN MAY CNC

T ban vé CAD ta ¢é duoc cac diém dix
liéu. Vi cac dir li€u nay, giai thugt NURBS
cho ta cac diém diéu khién.

Diém dit liéu 1l

/ CAD
f Diém diéu khién

Hinh 3. Cach thirc ngi suy cac diém trung
gian giita 2 diém dir liéu ké can cua dwong
cong NURBS.

—— Duong noi suy thé NURBS la nhiing
phin doan thang di qua cdac diém diéu
khién.

—— DBuong noi suy tinh NURBS la nhitng
phdn doan duong cong.

Timng doan giita cac diém dit liéu co thé
duge ndi suy theo phuong phap xung chuan
[1,5] dé tim cac diém trung gian giita 2
diém dir liéu ké can c6 duge tir CAD.

Céac phuong phap ndi suy xung chuin
bao gdm: giai thuat phin mém DDA, giai
thudt noi suy xp xi bac thang (SAA) va
giai thuat tra ctru truc tiép (DSA).

Nhu vay trong tung doan nhd cua
duong noi suy tho NURBS la nhitng doan
thang (hinh 4) ta c6 thé ap dung giai thuat
DDA phan mém dé noi suy cac doan thing
ndi céc diém dit lidu va diém diéu khién véi

nhau, con dé ndi suy tinh 13 nhimg phan
doan duong cong ta (hinh 5) dung giai thuat
ndi suy xap xi bac thang (Stairs
Approximation) hodc giai thuat tra ctru truc
tiép (Direct Search) cho nhimng doan 1a
cung tron, con néu 1a duong cong bic cao
hon nhu parabol hay spline thi lai chia nho
dé noi suy cuc bo ciing dung cac giai thuat
noi suy theo phuong phap xung chuan.
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Hinh 4. Phan mém néi suy cdc diém trung
gian giita 2 diém dit liéu ké cdn ciia dwong
cong NURBS bang gidi thudt DDA dwong
thang.
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Hinh 5. Phan mé{n noi suy cac c}’iém trung
gian gita 2 diem dit liéu ke cdn cua
NURBS bang gidi thudt DSA cung tron.

Iv.

Bai bao da trinh bay 1y thuyét vé noi suy
NURBS va tng dung cua giai thuat nay két
hop voi cac giai thuat ndi suy theo phuong
phap xung chuan dé mé phong quy dao gia
cong cua duong Spline 2D.
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