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Tong quan

Po6 hoa may tinh

Mo hinh hoa hinh hoc

Cau truc di liéu va Tiéu chuan d6 hoa
Gi®i thiéu phan mém CAD
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Tong quan

Chung ta biét maoi lién hé gilta CAD/CAM va CNC
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A
Tong quan
Hé thong CAD dung m4y tinh dé

FFFFFFFF

Phat trién

Phan tich

S{ia chiia




Tong quan

Van dé cot 16i trong
hé thong CAD 1a do
hoa mdy tinh. Khi
thi€t k€ ngudi thiét
k& dung mdy tinh dé
tao ra, bién doi va
dva dit lieu 1én man
hinh ¢ dang hinh anh
va ky hi¢u.
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Mot hé tuong
tic dd hoa
may tinh ICG
(Interactive
Computer
Graphics)
dién hinh bao
gdm  phdn
cing va
phdn mém.

Tong quan

Man hinh




Tong quan

Phén ciing gom:
1 BO xu ly trung tim
] Mot hodc vai tram 1am viéc k€ cd man hinh

Phdan mém gom: Céc chuong trinh cin thi€t dé dua qua
trinh d6 hoa 1én hé thong, kém theo cic chuong trinh iing
dung cho cidc nhiém vu thiét k€& riéng biét theo yéu cau cla
nguci dung.

[] Cé4c thi€t bi nhu mdy in, mdy vé,



Tong quan

Cau hinh ctaa mot phé‘n meém ——————
CAD gom: |

Man hinh
do hoa

Co sé di .| Cac chuadng B6 do hoa |

lieu ing |, trinh Ung :
dung dung ' | Thiétbi

L e mm e m e — = | nhapcla
.| ngudidung

......................................................................

Design
workstation



Tong quan

Hé thong hay by do hoa (Graphics Package) 1a
phan mém hod trg giita ngudi ding va man hinh do
hoa. N6 quan ly su tuong tdc gitta ngudi dung va hé
thong. N6 ciing dung nhu 12 giao dién (két ndi trung
gian) giita ngudi ding v phan mém Gng dung. Hé
thong do hoa gom cic chuong trinh con nhdp
(input subroutines) va cic chuong trinh con xudt
(output subroutines).



Tong quan

Cac chuong trinh con nhap nhin cac 1énh va di
liéu tir nguSi dung va dwa ching dén chuong trinh
ung dung.

Chuong trinh con xuit diéu khi€n man hinh (hoic
cic thi€t bi khdc) va bi€n doi model tng dung sang
hinh 4nh @6 hoa 2 hoic 3 chiéu.



PO HOA MAY TiNH

Su tién hoa clia d6 hoa may
tinh:

*Tu 1960 Man hinh ky tu
=Ty 1963- 1980s Man hinh vector

= tif 1972 - Man hinh raster 2D —

= tu 1984 - 3D graphics workstation <%‘> u ® |

= 1990 - 2005 Multimedia va
Hypermedia, thuc té ao,..
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Cac chitc nang cua bd do hoa

Tao ra cdc phdn tit do hoa (Create)

Bién doi (Trasform): Di chuyén, phong dai, xoay
Chinh sita (Modify): cdt xén,...

Tao ddc tinh (Attribute): nét ve, mau, do day.
Chia nho dé chon xod doi tuong (Delete)

Tao ham nhdp cua nguoi dung (User input Function)



Tao ra cac phan ti do hoa

Phén ti trong do hoa mdy tinh 12 mot doi tugng hinh
anh cd s& nhu diém, duong thdng, duong tron,... TAp hdp
nhitng phan ti ndy trong hé thdng ciing cé thé bao gdm
ca chit viét va ky hiéu dic biét



Tao ra cac phan ti do hoa

Thi du AutoCAD cé céac cong cu tao cac phan ti hinh hoc sau
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Bién doi (Transformation)
Bién d6i hinh hoc trong khong gian 2 chiéu (2D):

P¢E dinh vi mot diém trong hé toa do 2 truc, phdi chi ra
toa d0 X, Y . Nhitng toa do ndy c6 thé coi nhu mdt ma
tran 1 x 2 : (X,y).

Thi du: Ma tran (2,5) 12 mot difmcétoa dd x=2va y
=5 tinh tir gbc¢ toa do.

Phuong phdp nay c6 thé phdt tri€n cho viéc xdc dinh
dudng nhu 12 ma trdn 2x2 bing cdch cho toa do 2 di€m
clia dudng thing. Cong thifc ¢6 dang:

A F

Aa o Moo

L=




Bi€n doi (Transformation)

© P2=(x2,y2)

" 1 = (x1, y1)




Bi€n doi (Transformation)

Bing cdch dung cdc quy tic ma trdn, mot
di€m hay mot dudng (hoic phan t& hinh
hoc khdc viét dugi dang ma tran) c6 thé
dugc bién doi d€ tao ra mdt phan tif mdi.
C6 nhi€u phép bi€n doi dugc diung trong
d0 hoa mdy tinh. Ching ta sé& ban vé 3
phép bi€n doi: di chuyén, khuyéch dai va
xoay.



Phép di chuyén

Di chuyén: La dua phan t hinh hoc tir chd nay téi chd
kia. Trong truéng hdp 1 di€ém, phucdng trinh dugc viét
nhu sau:

X’=X+m,y =y+n
Trong d6 x’, y’ 12 toa do cla di€m di chuyén tdi
x,y 12 toa dd ban diu cia di€m di chuyén di,
m,n - luong di chuyén tuong ng theo phuong Xx.y.
Vi€t dudi dang ma trin:

xLy)=xy +T
Trong d6 T = (m,n) ma trin di chuyén
Ky hiéu T 1a do chit Translate = di chuyén.



Phép di chuyén

PE minh hoa cédc bién ddi trong mit phang 2D hiy xét mot dudng
thing dugc xdc dinh bdi ma tran.

11
2 4

Gid st ta cAn di chuyén L di 2 don vi theo x va 3 don vi theo y
Viéc nay c6 nghia la ta phai cong thém 2 vao cdc gia tri x hién tai
va 3 vao gia tri y hién tai cla cdc diém dau va cudi cla dudng
thang. Nghia 13 dudng thing méi c6 cdc diém cudi 1a (3,4) va (4,7).
Hiéu quia ctia phép di chuyén minh hoa trén hinh sau



Phép di chuyén

(4,7
[2,4)
(3.4)
[1,1)




Scaling: 14y ti 1&

Dung dé€ ting hodc gidm kich thudc cla doi
twvong hinh hoc. Khong nhat thi€t phai cé ti
& khuy€ch dai nhu nhau theo cd 2 phuong
x,y. Thi du mot dudng tron cé thé bién doi
thanh ellipse bang cdch 14y ti 1& khuyéch dai
theo phuong x va y khac nhau.



Scaling: 14y ti 1&




Scaling: 1ay ti 1¢

Cac diém cla mot phan ti c6 thé dugc 18y ti 1&é khuyé&ch dai
bang ma tran ti [é nhu sau:

(X,Y’) =(xy)S
{ D}
o =
0 2

Trong do
La ma tran ti |1&. Diéu nay c6 nghia 12 kich thudc ctia phan t
dugc thay doi bdi hé s6 ti 1&é m theo phuong x va hé so ti 1é n
theo phuong y.



Scaling: 14y ti 1&
Thi du

Ciing véi dudng thing nhu trong
thi du trén, ta hay nhin ti 1€ 1én A

2. Khi d6 ma tran ti 1€ ( 2x2) (4.8
dugc xac dinh nhu sau: ’

| F D}
S =
0 2 (2.4)

Phuadng trinh khuéch dai
dugc viét

(2,2)

Bley B

" Két qua khuéch dai



Phép xoay

Trong phép bién doi nay cdc di€m clia mot phin

tf dugc xoay quanh goc toa dd mot géc 0. Poivéi
gdc 0 duong, chi ti€t xoay ngudc chiéu kim dong

ho. Viét du6i dang ma trin sé nhu sau:

[x, ¥y )=k

P cosd  sin &
| —sin & cosd

La ma tran xoay. R |a viét tat ctia chi rotation =
xoay

Trong do



Phép xoay

Thi du: Chiing ta s& st dung cuing dudng thang trén va cho
xoay mot goc 30° quanh gbc toa do. Ma trin xoay dudc viét:

. cos30  sin 307 [0.866 05

|- 20 cos20| | —05 0866
Pudng thing mdi dudc xdc dinh
nhu sau:

1 1]|0866 05 0,366 1366
2 4l -05 0868| |-0,268 4,464



Phép xoay

Két qua cla
phep xoay

(0.-2624,4 4648 ) [2,4)

\

[0,366,1366) \

[1,1)




Bién doi trong khong gian 3 chiéu (3D)

Bi€n doi nhd phuong phdap ma trin cé thé
phét trién cho khong gian 3D. Ching ta
hiy xem ciing v6i 3 phép bi€n ddi nhu
trén, xét trong khong gian 3D thi s€ nhu
thé nao



Bién doi trong khong gian 3 chiéu (3D)

Di chuyén: Ma tran dich chuyén cho mot
di€ém trong khong gian 3D la:

T =[mnp)

Céc toa do di€m cla doi tuong sé& phdi cong thém
m don vi theo phuong X

n don vi theo phuong Y

p don vi theo phuong Z

dé tao nén phan ti méi trong khdng gian 3D



Bién doi trong khong gian 3 chiéu (3D)

Scaling (nhdn ti l¢)
Nhan ti 1é dugc cho bdi ma tran ti 1€
I VI

S=0 a2 0
o o p

Khi nhirng gia tri m,n,p bing nhau, ti 1€ 12 tuyén tinh.



Bién doi trong khong gian 3 chiéu (3D)

quanh truc Z

cos O

Rotation — xoay:

Xoay trong khong gian 3D c6 thé dudc thuc hién doi véi

modi truc toa do.

Xoay mot goc 6 dugc thuc hién bGi ma tran

—ein & 07 cosd ()

cosd R,uz ! 1
0 0 1 _—si.tlﬂ i

s &

quanh truc Y

ain & |

0

cos s

quanh truc X

1 [ 0
0 cosd —sm &
_El s & I:x:-sé'_



Biéu dién trong hé toa do dong nhal

Hé toa do dong nhat biéu dién toa dd 2D thanh
vector 3D

homogeneous coords

2|V
b |

Hé toa do dong nhat tuy khong truc giac nhung
cho phép thuc hién cac phép bién déi trong d6 hoa
rat dé dang



Biéu dién trong hé toa do dong nhal

1 0 T,
Di chuyén Translation =0 1 T,
0 0 1
a 0 0]
Khuyéch dai Scale=|0 b 0
0 0 I

cos(0) —sin(@) O]
Xoay Rotwion = | sm( ) cos(d) 0
0 0 1
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