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Giol thieu

 Dinh nghia: bién dbi Ia anh xa cac diém (x,y) tw
mot hé toa do thanh (x’, y’) trong hé toa do khac.

x'=ax +by+c
.1;! — C{:’: -+ 6‘13 —|—tf
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M6t so thuat ngr

Object space ‘1‘ lf

— local to each object
World space .
— common to all objects EvE
Eye space / Camera space

— derved from view frustum x
Screen space

— 1indexed according

to hardware attributes
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’

[sotropic

[dentity Translation Rotation (Uniform)
Scaling

Scaling Retlection Shear
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Bién doi ti lé

- Scaling: moi gia tri toa d6 dwoc nhan voi ti 1& khac

nhau.

* Uniform scaling: cac gia tri toa do0 dwoc nhan voi

cung ti lé.

AN
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Bién doi ti lé

* Non-uniform scaling: different scalars per component:

XXZ, rﬁ——\l
Y x 0.5

« Co thé biéu dién phép bién dbéi bang ma tran?
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Bién doi ti lé

* Bien doitile “x'] [ax

 Dang ma tran X'| [a
| 0

=
b_

H_I

Ma tréan ti 1é
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Phep quay
(X, y)

(X, ¥)

X =X co0s(0) - y sin(0)
y'=xsin(0) + y cos(0)

>
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Phep quay

X =T CcoS ()
y =rsin (¢)
X =rcos (¢ + 0)
y’'=rsin (¢ + 0)

(X, Y)
(X, y)

Trig Identity...
X’ =r cos(d) cos(6) — r sin(¢d) sin(6)
y’ = r sin(¢) sin(0) + r cos(¢p) cos(0)

Substitute...
X =X cos(0) - y sin(0)
(I) y'=xsin(0) +y cos(0)
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Phep quay

» Biéu dién bang ma tran:

x| [cos(@) —sin(@)] x

'sin(@) cos(@) |y

* Mac du sin(6) va cos(0) khong
tuyén tinh theo 6,

— x’ 13 két hop tuyén tinh cta x vay.
— y’ 1a két hop tuyén tinh cta x vay.
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Cac bién dbi co ban

Tinh tién:

— X =X+t

— Y =yHL

Ti lé:

— X' =X*Ss,

-y =y~©s,

Bién dang:

— X' =x+hy . -

— y =y +hx Co the ket hop cac
Quay: bién doi

— X =X"c0sO - y*sin®
— Yy =X"sIin® + y*cos®
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Cac bién dbi co ban

Translation:
— X =X+t
-y =yt
Scale:
— X =X7*s,
-y =yTs,
Shear: | ' —
— X' =X+ h*y
— Yy =y +hX
Rotation:

— X =X"c0osO - y*sin®
— Yy =X"sin® + y*cos®
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Cac bién dbi co ban

Translation:
— X =X+t
— y’ — y + ty
Scale:
— X, =X * Sx .(X1y)
— y’ =y * Sy

Shear:
— X' =X+ h*y

(x y)/
— y’ = y + hy*X :

. X =X's,
Rotation: | ‘ Y = y's \

— X =X*cosO - y*sin®

— Yy =X"sin® + y*cos®
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Cac bién dbi co ban

Translation:
— X =X+t
- Y=yt
Scale:
— X =x%s,
- Y=yTs,
Shear: °
— "= x + * 1
— );’=§+EX*§ W/ L
: Y % (x,Y')
Rotation: '

X' = (X"s,)*C0SO - (y*s,)*sin®

— X =X*c0sO - y*sin® :
i YS! y = (X*s,)*sin® + (y*s,)"cos®

— Yy =X*sin® + y*cos®
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Cac bién dbi co ban

Translation:
— X' =X+1,
—YEYFL
Scale:
— X =X7*s,
-y =yTs,
Shear:
— X' =X+ h*y
— Yy =y *+hx
Rotation:

(X*s,)*Cc0SO - (y*s,)*sin®) + 1,
(X*s,)*sin® + (y*s )*C0s®) +

—~

— X =X*cosO - y*sin®
— Yy =X*sin® + y*cosO

Db hoa May tinh-Ngd Qubc viét

16




Cac bién dbi co ban

Translation:

— X =X+t

—_ y’ =y + ty
Scale:

— X =X7*s,

- y’ =y & Sy
Shear:

— X =X+ h*y

— Y =y +hx
Rotation:

— X =X*cosO - y*sin®

Il
]

((X*s,)*c0osO® - (y*s,)*sin®) + t,

((X*s,)*sin® + (y*s,)*cosO) + t,

— Yy =X"sin® + y*cos®
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Biéu dién bang ma tran
» Biéu dién bién ddi hai chiéu bang ma tran
a b
c d

» Thwc hién bién ddi bang cach nhan ma
tran cho tirng toa do diém.

kI b E——
y'| ¢ djy y'=cxX + dy
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Biéu dién bang ma tran

« Cac bién doi co thé két hop bang phép
nhan ma tran

e Y

Matrices are a convenient and efficient way
to represent a sequence of transformations!
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Biéu dién bang ma tran

Céc phép bién doi co ban nhw ti 18, quay,
doi xirng, bien dang déu biéu dién duoc
bang ma tran 2x2, ngoai trir phep tinh tién.

x}_ S, O[x} X'| [cos® —sin@] x|
vyl 10 s, |ly]l ||y] |sin® cos® |y
x| [-1 o x|||[x| _[-1 O x
'y [0 1|y y'l | O —=1|vVy

sh, | x
Ly
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St dung hé toa dd déng nhat

» Toa d6 dong nhat: biéu =

dién toa dd 2 chieu |[x]
. Y homogeneos coords
vector 3 thanh phan. y >
 C6 vé khéng trwc quan, |

nhwng hiéu qua cho tinh
toan.
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Biéu dién cac bién doi bang ma tran 3x3

* Tinh tién: 10 t
Translation={0 1 t,
O 0 1
x] [1 0 t [[x] [x+t,]
y' =10 1 t ||y|=]Yy+t,
1] |00 11| | 1

-
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Biéu dién cac bién doi bang ma tran 3x3

[ X (1 0
y'i=/0 1
1 0 O
Translate
X'| [cos®
y'|=|sin®
1 0
Rotate

1 x1 [ X
y %
11] |1
—sin® O x| [ X
Cos ® Oy y'
0 1)1 1
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Bién doi Affine

* L4 cac bién dbi tuyén tinh & tinh tién.

« Cac tinh chat cda cla bién dbi Affine
— Bao toan tinh song song
— Bao toan ti lé.

« C6 thé két hop nhiéu bién dbi théng qua nhan
ma tran

X 1 0 tx|[cos® —sin® O sx 0 O]\ x
y'[=||0 1 ty|sin® cos® O0| 0 sy O||Y
W 0 0 1| 0 0 1] 0 0 1j)w

p’ = T(t.t) R(©) S(S:Sy) p
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Bién doi Affine

« Chu y: nhan ma tran khéng co tinh giao hoan.
* Vidu:

a
e a
Sai ] Pung ]
R(45) T(-3) R(45) T(3)
(1 0 —3|cos(45) -sin(45) 01 0 3]a | [a',
0 1 O |sin(45) cos(45) 0|0 1 Ojfa, |=|a,
00 1] O 0 1Jo0 o0 1f1] |1

Db hoa May tinh-Ngé Quéc viét 25



Bal tap
» Bai 7, 8, 9, 10 trang 98 trong gido trinh Do
hoa may tinh-Dwong Anh Durc.
« Thywc hanh: cai dat cac phép bién dai,

thtra ké chwong trinh vé trong cac bai
giang truwéc dé bién doi cac hinh vé.
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