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Mot so khai niém co ban

e MOt s6 doi tuong hinh hoc co ban
— Pai lugng vo hudng s
— Vec-tov
— Piémp'=p+s*v
e Cac phép bién doi
— Céc loai bién d6i: quay, tinh tién, co dan.
— Biéu dién ma tran
— Tht tu
MO hinh hoa hinh hoc
— MBb hinh héa phan cap
— Cé4c bé mit da dién.
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Cac phép bién doi
.

Thé nao |a mét phép bién doi?
o P=T(P)
Tai sao phai str dung cac phép bién dbi?
e MO0 hinh héa
- Tao ra cac d6i tvong voi cac toa do ty nhién/ tién loi
- Nhiéu phién ban khac nhau ctia cung mdt mau hinh
- Cac méi néi/khung xvong - tao hoat énh robot
e Tam nhin
- Clra s va thiét bi doc lap véi nhau
- Camera 30: Cac phép chiéu song song va chiéu phoai
canh (perspective)
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Cac loai phép bien doi
c

Lién tuc (B3o ton lan can)
Mot = mot, ¢6 nghich dio
Phan chia theo cac tinh chit bit bién va tinh chat
déi xirng
Isometry (bao ton khoiang cach)
- Phin xa (Reflections) — d3o hai bén trai va
phai
- Quay + Tinh tién
Similarity (b3o ton goc)
- Co déan dong nhit (Uniform scale)
Affine (bao ton cac duong thing song song)
- Co dan khong dong nhit (Non-uniform
scales), shears or skews
Collineation (dwong thing giir la duong

théng) 2/17/17 Ma Thi Chau - BO mén KHMT
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Tinh tien 2D

Xét diem P 1a P(x,y),

Tinh tién diém P’(x’,y’) mot khoang cach d, theo truc x, d, theo

truc y:
X' =x+d, y=y+d,

Viét theo dang véc-to

L Ll

Nhu vay
P3:P+T 2/17/17
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Co dan 2D theo goc toa do

Xet diem P la P(x,y),
Co din diém P’(x’,y’) voi ti 1€ s, theo truc x, Sy theo truc y:

X’=x*s, y=y*s,

A - P
g -
B _-
’ ’P
B -
-

x"| |s, O0|lx
P_S-P hay { H H }
y 0 S, Ly
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Phép kéo

e Kéo theo chiéu x il

e Kéo theo chiéuy —

oniganal X - shear
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Phép kéo
S

Ps = (0, 3). P, =(3,3) Qs=(45,3) Q2 = (75,3)
T q
p() = Q{) = (0, 0)' _________________________ p1 — Ql = (3, 0)
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Quay 2D quanh tam

P'(x’y’)

P(x,y)
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Quay 2D quanh tam
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Quay 2D quanh tam
S

. x'=r.cos(0+¢@)=r.cosg.cosfd —r.sin ¢.sin &
t y' =r.sin(@ + @) =r.cos¢@.sin@ + r.sin ¢.cos

y P'(x"y)

P(x,y)
| X ="r.CoS¢

y=r.sing
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Quay 2D quanh tam
-]

x'=r.cos(0+¢@)=r.cosg.cosfd —r.sin ¢.sin &

y' =r.sin(@ + @) = r.cos@.sin @ +r.sin ¢.cos
Thay :

X ="r.cos¢

y=r.sing
Chota:

x'=x.cos@ — y.sinf

y' =x.sinf+ y.cosd
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Quay 2D quanh tam

Viét lai dudi dang ma tran :

cosd
R =

sin@

cos@ —sind |

Y| |sm@ cosO _° ¥y

x'=x.cosf — y.sinf

y' =x.sin@+ y.cosd

—sin@ |

cos@
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Nhieéu phép bién doi cung luc
c

e Tinh tién

_ P=T+P
e Codan

_ P=S.P
e Quay

- P=R-P

e Chung ta muon cac phép bién doi thé hién bang phép nhan de
co thé ghép v&i nhau dwoc = thé hién diem bang toa do dong
nhat.
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Toa dd dong nhat

Thém mét thanh phan toa dé ni¥a, W, cho mot diém.
- P(X’y’ VV) . , - - ,

Hai toa do dong nhat cung thé hién mot diém néu
chung la tich ctia nhau v&l mét hang s6

- (2,5,3) va (4,10,6) thé hién mot diem.

Phai co it nhat mot thanh phan khac khéng = (0,0,0)
khong xac dinh. ]

Néu W= 0 , chia cac toa dbé con lai cho n6 dé co toa
do be-Cat (x/W,y/W,1).

Néu W=0, diém dé coi nhw & vb cung.
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Toa ddé dong nhat (...)

e Néu ta thé hién (x,y,W) trong khong gian 3 chiéu, tat ca céc toa
do d(“)ng,nhét thé hién mot dieém 2D tao thanh mot dwong thang
di qua goc toa do.

e Né&u ta dong nhat hda mét diém, ta thu dwoc diém cod dang
(x,y,1)

~ Céc diém déng nhat tao thanh méat phang W=1.
N P

W=1 plane

» X
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Céac phép bién doi véi toa do
dong nhat
.

e Ma tran cho phép tinh tién 2D.

1 0 d_||x x'=x+d.
y|=10 1 d, ||y y'=y+d,
1] |0 0 1]]1 =
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Két hop cac phép bien doi
(Concatenation)

e Néu ta thiwc hien 2 phep tinh tién trén vo
cung mot diem:
P'=P-T(d,.d,)
})”::_l)'{zwijz,ciyz)
P'=P-Td,.d,)Td,.d,)=P-T(d,+d,.d, +d,)

x1?°

Do do:

rd,.d,) 17d,.,d,,)=7Td,,+d,.,d, +d,,)

x1?° x2° x2°
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Két hop cac phép bien doi (...)
-

rd,.d,) Td,,,d,)la:

1 0 d |1 0 d,] [1 0 d,+d,
01 d,[Jj0 1 d,|=|0 1 d,+d,
00 100 1| |00O 1
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Tinh chat cua cac phép tinh tién
S

1. 7(0,0)=1

2. T(s,,s,) T(t,,t,)=T(s, +t.,5,+t))
3. 7(s,,s,) T(t,,t,)=T(t.t,)1(s,,s,)
4. T (8,58,)=T(=s,,—s,)
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Dang dong nhat ctia phép co dan
S

Ma tran phép co dan :

s. 0
S60s)=g
Trong toa do dong nhat :
s, 0 0
S(s.,s,)=0 s, 0
0 0 1
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Két hop cac phép co dan

S(Sx19Sy1).S(Sx29Sy2):

le
0
0

0 0|
s, 0
0 1

SX2
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Dang dong nhat cua phép quay
c ...

x| [cos@ —sin@ 0 |
y |=|smé cos@ O ||y
1 0 0 1 (|1

R (0) = R(-0).

R'(0)=R"(6)
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Dang dong nhat caa phép quay (...)

(cos® —sinf 0 | cosd sind 0 |
R(@)=|sin@ cos®@ O | R'(8)=|-sin@ cosfd 0
0 0 1 0 0 1
cos—0 —sin-0 0 | [ cos@ sind O ]
R(—60)=|sm—6 cos—6 0 —smé coséd O
0 0 1] | 0 0 1
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Cac tinh chat khac caa phép quay
c ...

R(0) =1
R(O)-R(¢)=R(O+9)

va

R(0)-R(9) = R(¢)- R(0)
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Két hop cac loai phép bién doi
S

e Quay va tinh tién
- Gobc va khoang cach duwoc gilr nguyén
e Quay, tinh tién va co dan
- Gbc va khoang cach khong duoc gitr nguyén
- Pudng thang song song van song song
_ Goi la céc phép bién dbi Affine
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Bién déi 3D
« 0000000000

e S dung toa dd dong nhat, giong nhw trong 2D
e CAac ma tran bién dbi co kich thuwdc 4x4
e S dung hé toa d6 thuan ( z hwdng ra ngoai)

y

o

z (hudng ra ngoai)

2117117 Ma Thi Chau - B6 mén KHMT



Tinh tien 3D.
S

Giong nhu trong 2D:
1 0 0 d.
T .d d)_O 10 d,
CErTEL10 01 d.
0 0 0 I
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Co gian 3D.
S

Giong nhu trong 2D:
s 0 0 0
5 ) 0 s, 0 0
S .58 ,,8 )=
o 0 0 s 0
0 0 0 1
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Quay 3D
-]

e Can xac dinh truc quay.
e Quay quanh truc z twong tw nhw 2D

R.(0) =

cosd
sin &
0

0
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—sing 0 0]
cosd 0 O
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Quay 3D
S

e Quay quanh truc x vay:

1 0 0 0 [ cosd 0 sind

0 coséd -—sinéd O 0 1 0
R (0) = . , R, (O)=| .

0 sind cos@ O g —sind 0 cosé@

0o 0 0 1 0 0 0
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Quay quanh mét truc bat ky?
S

e Kho!

e Tuy nhién, ching ta da biét cach quay quanh
truc chinh.

e Bién thanh phép quay quanh truc chinh.

o C,én tinh tién mot truc quay a bat ky dé di qua
goc toa dj, quay no deé trung yé’i MmOt truc
chinh, thwc hién phép quay can thwc hién, va
quay va tinh tién lai vi tri ban dau.
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Phép kéo 3D
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Phép kéo 3D

SHE (sh,shi)f RE= /2
| | |
1 0 sh, O] [x] [x+z*sh |
U1 07 | e
D= () = T 5| Z
W= TS T 1 |
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Tong két
S

e Phép tinh tién, quay va co dan 2D, 3D
e Toa do ddng nhat
e Két hop cac phép bién doi
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Thao luan cho budi sau
03 sinh vién
Phép chiéu
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