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1. Bién doi goc nhin 2D
2. Bién doi truc toa do
3. Bién doi goc nhin 3D
4. Dichuyén Camera




BIEN POI GOC NHIN 2 CHIEU




Hé toa dO thuc

Hé toa do thuc — World
Coordinate System (WCS)
 Lahétoa do cua doi Wyl
tuong dugc cac chuong
trinh (mg dung sir dung
dé mo ta toa do cua cac
doi tugng trong the gioi
thuec. Wb
» Don vi trong hé thong toa
do phu thuoc vao khong
lan va kich thudc cua -
0l tugng dugc mo ta, co L TR
thé tr AO, nm, mm ... dén
m, km ...

« Modeling Coordinate




Hé toa do thiét bi

F— NSCIE ay v A

Ving toa do thiét bi
VGA=640x480

I ‘ ‘ l-
Thiét bj hién thi

Hé toa do thiét bi (Device Coordinate System)

» La hé thong toa do cua thiét bi noi hién thi hinh
anh va khong gian cua doi tugng ma (g dung
mo ta.



Hé toa do chuan

» Chuyén doi hé toa do -> Stir dung hé toa do
chuan — Normalized Coordinate System (NCS)

» Giai quyét van dé khi tmg dung chay trén cac
thiét bi khac nhau

 Co kich thuoc 1x1

WCS chuyén dbi 1 NCS chuyén déi 2




Phép bién doi goc nhin co ban

* Phép bién doi géc nhin co ban la chuyén doi tir
he toa do mo hinh sang hé toa do man hinh
(Modelling co-ordinates to Screen Coordinates)

 Van de:
— Thay doi ty Ié hinh anh
— Phan nao cua hinh vé sé

— Hién thi tai dau trén man
— Chuyén doi sé dugc thuc

— Hiéu tmg ve ti lé khi Zoom hinh anh

nién thij ?
Ninh ?

NIEN ra sao?



Trong hé toa do 2 chiéu

 Window : Ctra s0, Phan hinh anh cua thé gidi
thuc sé dugc hién thi
» Viewport : Cong nhin, ving man hinh noi hinh

anh thé gidi thuc sé hién thi

(W W)

(W wy)

(mein’Wymin)

(VXmao VY may)

(VYY)

(VXmin’Vymin)




PHEP CHUYEN PO

) FyImax
YA - C
W {WY, WY
wy (3, ny)
WY ~ P S
! ] WX ] . ¥ {""5 'L')l
wxmin WX THAY vy .
FYIn
FXIRin VX FYIAaY
— V (meax _ mein )(Wx i mein )
VX = xmin +

Wx —Wx

max min

(Vymax — Vymin )(w 2 Wymin ) -
Wymax = Wymin

V;V=Vymin +




PHEP BIEN POI THEO

MA TRAN
a trdn chuyén vi theo Window

1 0O O

M1]=| 0 1 0
- Xw —Yw 1

e« Matran bién doi ti lé
[ Xvmax - Xvmin 5 O_
Xwmax - Xwmin _
[S1] = 0 Yv max—Yv ml.n 0
Yw max—Ywmin
0 0 1

e Ma tran chuyén vi theo toa do viewport

1 0 O]
[T2]=| 0 1 O
=Xv Yv 1_
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[T1=

[T]1=

Ma tran bién doi tong hop

TUXSLXT2]

Xvmax- Xvmin

Xwmax- Xwmin

0

_ ~ Xvmax- Xvmin
Xvmin— Xwmin

Xwmax- Xwmin

0

Yv max—Yv min

Ywmax—Ywmin

_ ~ Yy max—Yvmin
Yv min—Ywmin

Ywmax=Ywmin

1




setWindow
void setWindow(GLdouble left, Gldouble

//set the viewing coordinates
right, GLdouble bottom, GLdouble top)

setWindow(xmin, xmax, ymin, ymax);

setViewport(0,640,0,480); (
glMatrixMode(GL_PROJECTION);

glBegin(GL_POINTS);
Xming X < xmax; x+=0.005 ) glLoadIdentity();

gluOrtho2D(left, right, bottom, top);

for(GLdouble x =

{
glVertex2d(x, pow(2.7183,-x) }
*cos(2*¥3.14*x));

} [[=======e==- setViewport -------------=

glEnd(); void setViewport(GLdouble left, Gldouble

right, GLdouble bottom, GLdouble top)
Function Plot g@@ { . .
glViewport(left, bottom, right - left,
top - bottom);
}

Vi du trong OpenGL

12



BIEN POI HE TOA PO



Bién doi hé toa do

* La phép bién doi trén hé toa do cta doi tuong.
Viéc thay doi hé toa do cua doi tuong véi hé
thong toa do chung tao nén su thay doi toan
canh

(1,1)




(1,1)

CAC PHEP BIEN POI

o O -

o - O

(1,1)

— O O
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Chuyén vi

X X u’
u
_]_ 0 tx_ (1+tx,1+ty)
(1,1)
0 ty |P
0 1
v y y
tx[0] [tx] [ tx[1] [1+tx] 0 tx|[0] [ tx |
1 ty|0|=|ty 0 1 ty||0O|=] ty 0 1 ty|l|=|1+ty
1__1_ _1_ i 1__1_ i 1 | 1 1

origin v (1,0, 0) u (0, 1,0)



u
(1,1)
v y
cosd® —sing O [ cOS6 | _sing’
sin@ cosd OIP V=|SIn@ u=| coséd
0 0 1 1 4




SX
0
0

(1.1)

0 O
sy O

0 1

SX

(sx*1,sy*1)




Phép bién dodi tong hop

X, (L—cos@)+y,sing

. O = Y,(1—cosf)—y,sinéb
(1,1) \ ] 1 )
N [ c0s6 + X, (1-cosd) +y,sing |
vV Yy y v =|sin@+y,(1-cosd)-y,siné
1

[ —sin@+ x,(1-cos@) +y,sing |
cosd -—sind x,(1-cos@)+y,sind) U=| cosd+y,(1-cosd)-y,sing

M =|sind cos@ y,(1-cosd)—xsiné 1
0 0 1
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Quan sat 3D - 3D Viewing

» Hién thj hinh anh 3D trén
cac thiét bi 2D

. M0| 1 quan sat 3D trén
cung 1 doi tugng chi ra
trang thai chiéu cta diém
quan sat do.

— Hinh &nh chiéu 2D cuta
doi tuong 3D phu

thudc vao nguoil quan
sat

 (Cac quan sat khac nhau
dugc phan biét bai thong
sO: vi tri - posmon huong
- orientation, va viing nhin
- field of view

J_l_l_uji?.ﬁJ ol 0 xlv [z el = s slofre 8]
@&Hémﬂ




GOC NHIN

.......................................
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Tién trinh quan sat

Pé tao 1 canh nhin gom cac budgc

— M6 ta biéu dién hinh hoc

— Dinh nghia diém nhin — Camera

Chuyén doi tir doi tugng 3D sang 2D

Xac dinh vung hién thi cua do tuong

Xac dinh camera dé co thé tao thanh phép chiéu
tur 3D thanh 2D.



Khai quat vé camera

Khai niem

 camera location: Vi tri trong
thé gidi thuc

« viewing direction: Huéng chiéu
cua Camera.

* up vector: Huong phia trén cua

Camera

- aperture size: Vung nhin thay
ciia Camera



Toa do quan sat

e Co6 thé strdung mo hinh hé thong
toa do quan sat trén cac thong so
gom:

— Diém nhin (VRP View
Reference Point): diém goc
quan sat. Vi tri cua Camera)

— Vector mat phang quan sat
(VPN - View Plane Normal

Cac vécto co ban:

vector): viewing direction no N _ (n,.n,.n.)

— Vector hudng quan sat (VUP - N| -l
View UP vector): xac dinh goc V x N
nghiéng cua camera U= VxN| = Ul

V=nxU=(V,V,,V,)



Diém nhin trén truc Z Nhin & vi tri (a, b, ) theo truc Z va

Z,, -axis ngugc hudng z,,-axis
YWﬁ ywﬁ | /
(@, b, c)

4> >
Xw .

n W

0,0, 2)
Zw
W ch,vc =T(0,0,z) |VIWC,VC =T(-a, -b, -c)

Camera luon nhin vé truc am cua truc toa do z



(xw, yw, zw) and (u, v, n) 2 hé toa do véi cung 1 goc.
Vector don vi (u, v, n) duoc dinh nghia theo WCS

Ma tran bién doi toa do thé gidi sang toa do quan
sat
MWCVC = RT
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3D Viewing Transformation

» V6i diém quan sét VRPoint (x0, y0, z0) cac heg bién doi goc
|

nhin c6 the dugc xac dinh bang t0 hop cua hai bién doi
(10 0 —x, (U U, u; 0)

, 01 0 -y, B _ v, Vv, v, O

0 0 1 -z n n, ng O

» Phép tinh nay dugc strdung dé xac dinh vi tri cda timg diém
trong hé toa do cua camera

Mycve =ReT X =M X



Viewing Transtormation

» Chung ta ciing c¢6 thé thuc hién dugc viéc nay
qua hai buac

— Dich chuyén diém nhin vé tam toa do cua hé
truc toa do moi truong

— Thuc hién viéc xoay dé lan lugt khép cac truc
XV, YV va zv
0 —X,
0 -Y,
1L =T
0 1

1 0
01
0 0
0 0




u u, u, O ; :.yv
where R = WV Y O g i '5.'; --------- 2
n n, n O W S
V] — p W
0 0 0 1 ol
N N
ul
. u, |,
Verification: Ru = R =7, etc Pv = Mwc,vc Pw
3
L 1 —




 Recall we've re-expressed our world geometry in
eye's frame reference.

 To do projection, we use a synthetic camera by
Introducing a viewing frustum after the viewing

transformation.




Camera trong OpenGL

near plane far plane

e (Cac ham co ban

— glOrtho() and
gluLookAt()

— strdung dé tao cac phép
chiéu song song

* gluPerspective
— viewAngle
— aspectRatio (W/H)
— near plane
— far plane



CAMERA TRONG OPENGL

glMatrixMode (GL_PROJECTION);
glLoadIdentity();

gluPerspective(viewAngle,
aspectRatio, N, F);
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Woarld-space view SCreen-space view

Caommand manipulation window
fovy aspect zNear zFar
gluPerspective( 68.0 ,1.01 ,1.4 ,10.0 J;
gluLookAt( 0.70 ,1.30 ,1.70 , <«-eye
0.00 ,000 ,000 , <« center
0.00 ,1.00 ,000 ), <-up

Click on the arguments and move the mouse to modify values.

Demo : Viewing from Nate Robins (Utah)



projection.exe

DI CHUYEN CAMERA




Camera

« Dat vi tri Camera

— Camera dugc dat str dung két hgp dich chuyén va
xoay

— Camera dugc dat cung vi tri vdi mat cia ngudi nhin

M

lookat(x.Y,

2)




CAMERA TRONG OPENGL

glMatrixMode(GL_MODELVIEW);

glLoadIdentity();

gluLookAt(eye.x, eye.y, eye.z,
look.x, look.y, look.z,
up.X, up.y, up.z);

S




Camera

« Camera cO thé co
cac huaong va vi tri
tuy y .,

- Dodéchungtaco |~ w
thé coi nhu camera

co cac truc toa do
riéng cua no




Chuyén dong cla camera

Mot camera c6 thé co 6 hudng di chuyén
— "truot” theo 3 huong
— "xoay" theo 3 hudng

e Chuyén dong clia camera

— Camera co thé dich chuyén tinh tién theo 3
hudng
— Viéc nay dugc goi la "truot” (slide) camera



Camera

e Chuyén dong ctia camera

— Pé dich chuyén camera theo truc u don gian la ta
thuc hien

« eye=eye+Du

— Di chuyén camera theo truc bat ky n

dU*u.x + dV*v.x + dN*n.x
dU*u.y + dV*v.y + dN*n.y u
dU*u.z + dVv*v.z + dN*n.z

eye.x

eye.y
eye.z

e Chuyén dong ctia camera

— Bén canh viéc di chuyén camera sang cac vi tri khac,
camera co thé dugc xoay nghiéng theo cac hudng
khaﬁ nhau d& nhin cac vung khac nhau cua khung
can



CAMERA MOVEMENT

— SU dung nguyén ly 1di may bay dé
mo td chuyén déng chia camera

* Quay doc theo chiéu dai camera goi la
PITCH

* Quay doc theo chiéu réng camera goi
la ROLL

* Quay doc theo truc doc goi la YAW

a) pitch b) roll C) yaw

(A

e
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CAC CHUYEN PONG CUA
CAMERA

* Pitch
v’ = cos(B)v —sin(B)n
n’ =sin(B)n + cos(0)v

T
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CAC CHUYEN PONG CUA
CAMERA

* Roll
u’ = cos(B)u + sin(B)v
v’ =cos(B)v - sin(O)u

L.
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