CAC PHEP BIEN NOI 3 CHIEU

Dan nhap

e Cung mot loai Aoi tddng co the xuat hien trong nhieu
canh va xuat hien nhieu lan trong mot canh vdi cac
phoong vo, mau sac khac nhau.

« Neu ta co cac mo hinh fioi t6dng tot, ta co the phat sinh
ra cac Aoi t66ng khac nhau td6 mot mo hinh duy nhat
nhd cac phep bien fioi.

e Cac phep bien fioi quan trong nhat la cac phep bien fioi
Affine va cac phep chieu.
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He toa o ban tay phai/ban tay trai
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 He toa fo theo quy 66c ban tay phai: fie ban tay phai
sao cho ngon cai h6dng theo truc z, khi nam tay lai, cac
ngon tay chuyen fiong theo hédng td truc x fien truc y.

» He toa fio theo quy 60c ban tay trai: fie ban tay phai sao
cho ngon cai h6ong theotruc z, khi nam tay lai, cac ngon
tay chuyen fong theo h6éng to truc x fen truc y.

He toa fio thuan nhat (Homogeneous Coordinates)

« Moi fiiem (X, y, z) trong khong gian Descartes i66c bieu
dien boi mot bo bon toa fio trong khong gian 4 chieu
thu gon (hx, hy, hz, h). Ng6di ta thoong chon h=1.

projected
homogeneous homogeneous Descartes
(X,y,2,W) (xiw,ylw,ziw, 1) (x/w,ylw,z/w)
“w ¥
w=1
>
X

* (X’ Y, Z)Descartes (X, Y, Z, 1)Homogeneous
° (X, Y, Z, W)Homogeneous (X/W, y/W, Z/W)Descartes (W 7 O)-
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Cac phep bien foi tuyen tinh

« Phep bien fioi tuyen tinh la to hdp cua cac PBN:

¢ Tzle a d g) a d g
(x y 2)=(x y zJb e h woilb e h{#0
¢ Quay c f i c f i

¢ Bien dang va
+ Noi x6ng
e Cac tinh chat cua cac phep bien fioi tuyen tinh

¢ Thoa man tinh chat ve to hdp tuyen tinh.

‘ T(siP1 + s2P;) = siT(P1) + s,;T(Py) I

¢ Goc toa io la Ailem bat fong.

¢ Anh cua nd6dng thang la fibdng thang.

¢ Anh cua cac fivdng thang song song la cac fioong thang
song song.

¢ Bao toan tz le khoang cach

¢ To hdp cac phep bien fioi co tinh phan phoi

Phep tonh tien

A
y
e Dich chuyen mot fAiem to
vo tri fien vo tri khac trong (x.y'z)
khong gian theo vector | tr=(ir )
offset tr. (x.y.2)

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

NO HOA MAY TiNH

Phep bien fioi Affine

« Phep bien fioi Affine la to hdp cua cac phep bien fioi:

¢ Tuyen tinh tle, quay, bien dang W tinh tien
¢ Tonh tien

(x‘ y' 7 1):(x y z 1)
« Cac tinh chat

¢ Goc toa fio khong la iiem bat fAong.
¢ Anh cua fi6dng thang la fiodng thang.

¢ Anh cua cac A6dng thang song song la cac A6dng thang
song song.

¢ Bao toan tz le khoang cach

¢ To hop cac phep bien fioi co tinh phan phoi
Cac phep bien foi Affine cd so
« Phep bien fioi Affine co the xem la to hdp cua cac phep

bien foi co sa:

¢ Tonh tien

¢ Tz le (tam tz le Aat tai goc toa fio)

¢ Quay quanh truc x

¢ Quay quanh truc y

¢ Quay quanh truc z

¢ Noi x6ng qua truc x, y, z*

¢ Bien dang* (tam bien dang fat tai goc toa no)

D66ng Anh Noc, Lel Ninh Duy Cac phep bien fioi 3 chieu 4/11
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* Phep tonh tien yA
1 0 0 O] x,y.z')
Tr(Tr,, Tr,,Tr,) = 100
(eI, TR)= g o 1 o xyz) o | Ity
Tr, Tr, Tr, 1 \
/ "
« Phep bien fioi tz le z R
y
S

x

» o
o o

S(S4:Sy,S,) =

Khi s,=s,=s,: phep nong dang Z/ X

* Phep quay quanh truc z

o O O
O O«
(2]
N
=, O O O

o

cos(@) sin(f)

0

_sin(@ 6 0

R(z,6) = S'g() COZ() . VA
0

0 0

R O O© O

z

* Phep quay quanh truc x  Phep quay quanh truc y

1 0 0 0 cos(@ 0 -sin(@) O

R(x,6) = 0 cos(@ sin@ O R(Y.6) = 1 0 0
’ 0 -sin(@ cos(@) O ' sin@) 0 cos(@) O

0 0 0 1 0 0 0 1

D66ng Anh Noc, Lel Ninh Duy Cac phep bien fioi 3 chieu 5/11

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

NO HOA MAY TiNH

» Cach xac fionh chieu dé6ng trong cac phep quay

Cac nonh nghoa ve chieu quay i66c dung chung cho ca he
toa fio theo quy 66c ban tay phai va ban tay trai. Cu the
chieu débng Addc Aonh nghdéa nho sau:

¢ Quay quanh truc x: t6 truc dédng y fien truc dodng z.
¢ Quay quanh truc y: t6 truc dééng z fien truc dédng X.
¢ Quay quanh truc z: td truc dé6ng x fien truc doéng y.

e Vi du, xet tren he toa fio ban tay trai, khi nhin doc to
phia truc quay ve goc toa fo, chieu doong se la chieu
ngooc chieu kim fnong ho
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* Phep fioi x0ng qua mat phang yOz, zOx va xQy

-1 0 0 O
0O 1 0 0
Mr(x) =
0O 0 1 0
|0 0 0 1
1 0 0 0]
0 -1 0 0
Mr(y) =
v 0O 0 1 0
0 0 0 1
1 0O 0 O
0 1 0 O
Mr(z) =
0O 0 -1 0
0 0 0 1

1 0 0 0 -1 0 0 0 -1 0 0 0
0 -1 0 0 0 1 0 0 0 -1 0 0
MX: M. = Mz:
0 0 -1 0 Y 1o 0 -1 0 0 0 1 0
0 0 0 1 0 0 0 1 0 0 0 1
 Phep bien dang
1 h, h, 0
sh=|tw b1 Ny O
h, h, 1 0
O 0 0 1
y y
D AN
—>
.......... _>
X X
z z
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Cac phep bien foi Affine tong quat

« To hop cac phep bien fAoi Affine la mot phep bien foi
Affine.

e Moi phep bien foi Affine fieu co the phan ra thanh to
hop cac phep bien fioi Affine c6 so.

Phep tz le vOi tam bat ky

« Phep tz lel vOi tam fat tai fiiem (x;, Ys, zf) co the xet nho
to hop cua cac phep bien fioi c6 sob:

¢ Tonh tien iiem bat fiong (xf,yf,zf) ve goc toa no.
¢ Thdc hien phep bien foi tz le voi tam la goc toa fio.

¢ Tonh tien ngodc fiiem bat fiong td goc toa Mo trd ve vo tri
ban nau.

>
s. 0 0 0
« Ma tran bien fioi se la: s,(s,s,s,)= 8 Soy :Z g
(1-s, )x, (l-Sy Jyo (s)z, 1

Phep quay quanh mot truc bat ky

« Gia sO truc quay xac fonh bdéi 2 fiiem P; va P, (chieu
doong hodng tol P, fien P, the hien boi vector K).
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« Ap dung qui tac phan ra, ta co the bieu dien quay quanh
k mot goc 8 thanh day cac phep bien fioi ¢ sb sau:
¢ Tonh tien truc k ve goc toa fio: Tr(-P0O) (thanh truc k')

¢ Quay quanh truc x fie fiat truc k' nam tren mat phang
x0z: R(x,a) (thanh truc k™).

¢ Goc quay nodc xac Aonh doa tren chieu cua k' len mat
phang yOz. Ta khong can tinh a cu the. Thay vao fio ta
tinh sin(a) vVa cos(a) mot cach troc tiep.

Y4

¢ Quay quanh truc y fie fida truc k' ve truc z: R(y,-B). Té6ng
to booc trode, ta khong can tinh cu the B.

¢ Thoc hien phep quay quanh truc z mot goc 6: R(z,0)

¢ Thdc hien chuoi cac phep bien fioi ngddc lai qua trinh
tren.
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* Nho6 vay, phep quay quanh 1 truc bat ky co the fi60c
phan ra thanh chuoi cac bien fioi c6 s6 sau:

Tr(-Po) R(x,a) R(y,-B) R(z, 6) R(y, B) R(x, -a) Tr(Po)
Modeling transformation

e Bien noi td He toa no Noi td6ng sang He toa fio the gidi
thoc.

Yw

2 World Xw

Front-Wheel
System

Phep bien fioi He! toa fo

e Can thoc hien mot phep quay va mot phep toinh tien (goi
la Rigid boby transformation).

« Neu chuyen fioi gida hai he toa fo ban tay trai va ban
tay phai thi can them mot phep Aoi x6ng noa.
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Rigid boby transformation

« Bao gom phep tinh tien va phep quay va cac to hop cua
chung.

* Do khong lam thay foi hinh dang va kich thébéc Aoi
toong, che lam thay foi vo tri, phédng hodng cua chung
trong khong gian.

o 1 ®

Vi du ve phep tonh tien

£og

Vi du ve phep quay
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