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NOI DUNG

« Nguyén ly khong gian 3

chiéu
» Tong quan vé phép chiéu
» Cac phép chiéu song song
» Cac phép chiéu phai canh




NGUYEN LY 3D




Nguyén ly vé 3D

» D6 hoa 3 chiéu - 3D computer graphics bao gom
viéc bd xung kich thudc vé chiéu sau cla doi tugng,
cho phép ta biéu dien chting trong thé gigi thuc mot
cach chinh xac va sinh dong hon.

» Tuy nhién céc thiét bi truy xuat hién tai déu |a 2
chiéu, Do vay viéc biéu dien dugc thyc thi thong
qua phép to trat — render dé gay ao giac vé do sau

» 3D Graphics la viéc chuyén thé gidi tw nhién dudi
dang cac mo hinh biéu dien trén cac thiét bi hién thi
thong qua ky thuat to trat (rendering).



Pac diém cua ky thuat do6 hoa 3D

C6 cac doi tuong phtre tap hon cac doi tugng
trong khong gian 2D

— Bao bdi cac mat phang hay cac bé mat

— C6 cac thanh phan trong va ngoai

Cac phép bién doi hinh hoc phirc tap

Cac phép bién doi hé toa do phurc tap hon
Thuong xuyén phai bo xung thém phép chiéu tir
khong gian 3D vao khong gian 2D

Luon phai xac dinh cac bé mat hién thi



Céac phuong phap hién thi 3D

» V@i cac thiét bj hién thi 2D:
— 3D viewing positions
— Ky thuat chiéu - projection: orthographic/perspective
— Ky thuat danh dau do sau - depth cueing
— Nét khuat - visible line/surface identification
— TO trat bé mat - surface rendering
— Cat lat - exploded/cutaway scenes, cross-sections

* Thiét bj hién thi 3D:
— Kinh stereo - Stereoscopic displays*
— Man hinh 3D - Holograms



Céac phuong phap hién thi 3D
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Stereo Projections

Faking depth in a 2D image
Based on natural stereoscopic eye-brain
system.

Objects are not viewed with just one eye, but
two eyes.

Each eye looks at the object from a slightly
different location.



STEREO PROJECTIONS
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STEREO PROJECTIONS
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MO hinh hoa

X*+y'+z°=r

Polygonal Implicit

3D Modelling

X = Ssin4d

Parametric Particles



XEN TIA 3D

view frustrum

outside view so
must be clipped

12



HIEN THI VA PHEP CHIEU

3D
models

Z

viewport

13



RO1 RAC HOA
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TONG QUAN VE PHEP CHIEU




Phép chiéu

» Dinh nghia vé phép chiéu
— Mot cach tong quat, phép chiéu la phép chuyén
doi nhimg diém cua doi tugng trong hé thong toa
do n chiéu thanh nhimng diém trong hé thong toa
do c6 so chiéu nho hon n.
» Dinh nghia vé hinh chiéu
— Anh cuUa d6i tugng trén mat phang chiéu duoc
hinh thanh tur phep chiéu boi cac duong thang
goi la tia chiéu (projector) xuat phat tir mot diem
goi la tam chiéu (center of projection) di qua cac
diém cua doi tugng giao voi mat chiéu
(projection plan).



Cac budc xay dung hinh chiéu

1. ddi tugng trong khong gian 3D véi toa do thuc
duoc cat theo mot khong gian xac dinh goi la
view volume.

2. view volume dugc chiéu Ién mat phang chiéu.
Dién tich choan bai view volume trén mat
phang chiéu do sé cho chiing ta khung nhin.

3. laviéc anh xa khung nhin vao trong mot cong
nhin bat ky cho trugc trén man hinh dé hién thi
hinh anh






PHEP CHIEU SONG SONG




Phép chiéu song song

* Phép chiéu song song - Parallel Projections la
phép chiéu ma & do cac tia chiéu song song Vi
nhau hay xuat phat tir diém vo cung

» Phan loai phép chiéu song song dua trén hudng
cua tia chiéu Direction Of Projection va mat
phang chiéu -projection plane

/

centre of plane
projection at
infinity



Phép chiéu truc giao

* Phép chiéu truc giao
(Orthographic projection) la phép 4
chiéu song song va tia chiéu
vudng géc vai mat phang chiéu

thuting dung méat phang z=0 S
» Ung véi mdi mat phang chiéu ta \/

¢6 1 ma tran chiéu tuong tng

1 00 O 0 0 0 O]
O 00O 0O 1 0O
[T,1= [T.]1= [T.]=
O 010 O 01 0
000 1] 00 0 1)

o O +» O
o O O O

IIACDCDCDI

' o o



Taxonomy of Projections

* Orthographic Projections

— Multiview Orthographic




Phép chiéu truc luong

* Phép chiéu truc lugng la phép chiéu ma hinh chiéu thu dugc
e Phép chiéu Trimetric

» La phép chiéu hinh thanh tir viéc quay tu do doi tugng trén
mot truc hay tat ca cdc truc cua he toa do va chiéu doi tuong
do bang phep chiéu song song lén mat phang chiéu (thudng 13
mat phang z = 0) vudng goc Vi tia chiéu trén co sd ti lé co -
SF cua anh doi tugng trén moi truc la khac nhau.
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Trimetric

[ U] :la ma tran vector don vi cua cac
truc x, y, z bat bién

[ T]:1a ma tran chiéu tdng hop twong
rng

SF- ti Ié co theo cac truc la:

fo =Xy
fy = \/Xlsz/'l'y'i

f, = X2 4y

o
0

12 30 45

Anam
OO
OV



Phép chiéu dimetric

» La phép chiéu Trimetric vdi 2 hé so ti Ié co bang
nhau, gia tri thir 3 con lai la tuy y.

[T]1=[Ry][Rx][PZ]
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Phép chiéu Isometric

» La phép chiéu truc lugng

— ma ¢ do hé sb co canh

1=sin“®  t{rén 3 truc I3 bing nhau

« Goc quay tuong ing la
— 2 —_ — AN

f = 4/ COS @—\/2/3—08165 3526 V3 45

* Dugc inmg dung nhiéu
trong viéc xay dung cac

y goc quan sat chuan cho
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PHEP CHIEU ISOMETRIC
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PHEP CHIEU XIEN
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Phép chiéu xién




Phép chiéu xién
* Phép chiéu Cavalier P

* Phép chiéu Cabinet




Taxonomy of Projections

 Oblique Projections

— Combine the properties of Orthographic and
Axonometric

— Preserves the object face; and
— Gives a better sense of the 3D nature.



Phép chiéu Cavalier

 Phép chiéu cavalier |a phép chiéu xién duoc tao
thanh khi cac tia chiéu lam thanh véi mat phang
chiéu mot goc 45°

a ="f cos «

b= fsina
(1 0 0 1 0 0 0
0 1 0 O 0 1 0 O
[T"]= =
-a -b 0 O [T] —fcosa —fsina 0 O
0O 0 01 0 0 0 1




Phép chiéu Calavier

con Vé’l f =] kl'Ch 45
thudc cua hinh

chiéu bang kich

thudc cua doi

tugng => cavalier .
Phép chiéu

Cavalier cho

gia tri cua o |en

- £=0,8 =900 phép

chiéu sé tré thanh

phép chiéu truc

giao. '

doi mot cach tudo
a = 300 va 450




Phép chiéu Cabinet

— Phép chiéu xién vdihé s co tilé f=1/2

/f=cos1(J2f )
1° + f
=cos " ( % ) =63.435°

V1% + (1/2)?



Phép chiéu xién
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Cabinet Projection

Cavalier Project
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PHEP CHIEU PHOI CANH
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Phép chiéu phdi canh

hép chiéu phoi canh 1a phép chiéu ma céc tia chiéu khéng

ong song vdi nhau ma xuat phat tir 1 diém goi la tam

hiéu.Phep chiéu phoi canh tao ra hiéu img vé luat xa gan tao

am giac vé do sau cua doi tu’dng trong thé gidi that ma phép

C
Ca

hiéu song song khong 6t ta dugc.
ac doan thang son 'song cua mé hinh 3D sau phép chiéu hoi

tu tai 1 diém goi 1a diém triét tiéu - vanishing point

Phan loai phép chiéu phdi canh dua vao tam chiéu - Centre Of
Projection (COP) va mat phang chiéu projection plane

anishing point




Piém triét tiéu

3 diém triét tiéu

1 diém triét tiéu

2 diém triét tiéu
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Phép chiéu phdi canh




Phép bién doi phdi canh

» Phép chiéu phai canh cua cac diém trén doi
tuong lén tren mat phang 2D thu dugc tur phép
chiéu truc giao va phép bién doi phoi canh
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Phép chiéu phdi canh

 Tham so:
— centre of projection (COP)
— field of view (0, ¢)
— projection direction
— up direction up dﬁecﬁoﬁ
c{\oﬂ
Y
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Phép chiéu phdi canh 1 tam

Gia strkhi mat phang dugc dat tai z = 0 va tam phép
chiéu nam trén truc z, cach truc z mét khoang zc = -
1/r.

Néu d6i tugng cling nam trén méat phang z = 0 thi ddi
tuong sé cho hinh anh that.

Phuong trinh bién doi:

[Ixy z1][Tr]l=[xy z rz+1]

ma tran bién déi mot diém phoi canh [ Tr] c6 dang:

[Tr]=
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Phép chiéu phdi canh 1 tam
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Phép chiéu phdi canh 2 tam

Y’ VP (y=10)
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, X y Z
X vy 7z 1=
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« VP (Vanishing point) tuong ing trén 2 truc x vay la diém: [1/p 0 0 1]
va[ 0 1/q O 1 ].



h 3 tdm chiéu
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 3tam chiéu:
— trén truc x tai diém [-1/p 0 0 1],
—ytaidiem [0 -1/q 0 1 ]
— ztaidiém [0 O -1/r 1].

VP sé tuong Uing vai cac gia tri :
—[1/p001L[01/g01][0O0 1/r 1]

[Tc] =[Tpar][ Tz
100 pl[1 00 0] 100 p]
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Front elevation

Isometric
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One-Poinf perspective

i perspective
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Vi DU OPENGL

void SetUpViewing()

// The viewport isn’t a matrix, it’s just
state...
glViewport( 0, 0, window width, window_height );

// Set up camera->screen transformation first
glMatrixMode( GL_PROJECTION );
glLoadIdentity();
gluPerspective( 60, 1, 1, 1000 );

// fov, aspect, near, far

// Set up the model->camera transformation
glMatrixMode( GL_MODELVIEW );
gluLookAt( 3, 3, 2, // eye point

0, 0, 0, // look at point

9, 9, 1 ); // up vector
glRotatef( theta, @, 0, 1 ); // rotate the model
glScalef( zoom, zoom, zoom ); // scale the model
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