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Dan nhap

e Sau cong noan modeling transformation, tat ca cac foi
todng nodc nat trong cung mot he toa Ao chung (world
coordinates).

* Bo qua cong noan trivial rejection va illumination, chung
ta se xem xet cong fioan bien fioi vao khong gian quan
sat (view transformation). Muc fich cua cong fioan nay
la chuyen fioi cac fioi to6ng vao he toa fio quan sat (eye
coordinates hay 3D camera coordinates)
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Camera Transformation
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« Trong canh tren, goc toa fio cua world space nat ngay
dobi Aay ghe, truc z hédng len Ai qua tam cua binh tra.
Ne thuan tien, truc x va y fi6éc chon song song vdi cac
bdc t6dng (chu y cac vien gach tren nen nha). Voi he
toa fio nay, ghe va binh tra rat de dang bieu dien

 B0O6cC tiep theo, ta can mo ta anh cua mo hinh ta flang
mong muon dien ta. Cong viec nay se de dang hon
nhieJu neu goc toa no trumg vOi vc‘> tri quan sat (vo tri cua
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e Ta co the fiat fiddc fileu nay nhd vao cac phep bien foi
tonh tien va quay (rigid body transformations). Trdoc
tien, ta can thoc hien phep quay fie cho 2 truc toa fio
(world va camera) cwng phoong

e Tai sao ta lai quay tr66c roi maéi tonh tien ? Ta co
the théic hien theo mot cach khac khong ?

e Cach tiep can vda trinh bay khong fAdbc troc quan va se
gay khong it kho khan khi ta muon giao tiep voi ngodi
dung trong mot he x6 ly fio hoa 3 chieu. Ta tho tiep can
theo mot cach khac.
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« Thay cho viec xac fonh mot he toa fio quan sat mong
muon bang 1 phep quay va 1 phep tonh tien he toa Ao
thoc ta co the s6 dung phdédong phap sau:

New Camera Transformation

« Trobc tien, ta xac Aonh vo tri nat camera (hoac vo tri
guan sat) trong khong gian thdc. Ta goi no la vo tri mat
(eye point). Sau Ao, ta xac Aonh mot vo tri trong canh
(scene) ma ta muon no se xuat hien 0 trung tam cua coa
so nhin. Ta goi Aiem nay la Adiem nhin (look-at point).
Tiep theo ta xac fionh 1 vector dung fie chg hdong i len
cua anh tinh td look-at point. Ta goi no la vector
hoong len (up-vector).

e Cach bieu dien tren rat t6 nhien. Ta co the sd dung
cach bieu dien nay fie mo ta mot qué fiao cua camera
bang cach chg thay foi eye-point con look-at point va up-
vector khong foi. Hoac ta co the quet camera to fioi
todng nay fen foi tdong khac tren anh bang cach chg
thay foi look-at point.
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Bay gid chung ta se xem xet, vOi mo ta tren, ta se xay
doing fiodc phep bien foi to he toa Mo thoc sang he toa
Ao quan sat nho the nao.

Trodoc tien, ta se xac fionh phan quay cua camera
transfromation (V).

Ta co the xac ionh vector | co ph66ng trung voi tia nhin
theo cong théc:

|| |lookat, | [eye, |
lookat, | —| eye
I lookat, eye

y

z

Chuan hoa vector | ta Addc vector l:

I

O:
2 2 2
JE+I2 41

Ta co the de dang thay rang, phep bien foi V ma ta
flang xay doing se chuyen ly thanh vector [0, 0, -1] (Tai
sao ?).

0 0 -1=1V

Ta con co the xac Aonh mot vector khac. No la vector r
la tich héu hdédng cua vector | vai up-vector:
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« Sau phep bien fioi V, r, (vector r fia fiddc chuan hoa) se
bien thanh vector [1, O, O].

1 0 o=FV
trong Ao

_ I
2 1 v2 4 2
\/rx T, +r,

To

« Cuoi cung, ta co the xac fionh vector cd s6 tho 3, vector u
vuong goc voi 2 vector r va I:

u=rxI

« Vector nay, sau khi fiééc chuan hoa (thanh vector ug), sel
bo bien thanh vector [0, 1, 0] boi V.

« Tong hdp cac ket qua tren ta AGOLC:

1 0 0] [F]
0 1 0|=|d, |V
0 0 1l |[-1,
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e Chu y rang cac vector ma chung ta fia tao ra feu co
chieu dai la 1 (nghota lar chung fieu fa N6oc chuan hoa)
va chung tréc giao nhau noi mot. Nho vay, ma tran tao
boi 3 vector nay la ma tran troc chuan (orthonormal).
Tinh chat ly thu cua cac ma tran loai nay la:

V!=V" neu V la ma tran troc chuan

e LOI dung tinh chat tren, ta co the de dang tinh toan
Adoc thanh phan quay cua phep bien fioi:

Vrotate - .rO u0 - IO]
ST

| .0 0 0

- ry uy Iy

r; ou, -0

e Tiep theo, ta tinh phan tinh tien cua viewing
transformation. Ne lam fiodc fiieu nay, tréoc tien ta can
nhé rang phep quay chung ta vba xac fionh co tam quay
la goc toa o, trong khi ta lai muon phep quay xay ra 0
Aiem quan sat (eye point). Ta co the thdéc hien phep
quay vOi tam quay fiung bang cach tré vao toa fo cua
Aiem fiang xet trong khong gian thdc toa Ao cua Aiem
guan sat. Ta co phodng trinh ([x’,y’,z'] la Aiem anh todng
0ng trong khong gian quan sat):

_rX uX _IX—|
X-eye y-eye, z—eyez] r, u, -l :[x' y' Z
r-Z uZ -IZ
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e Phodng trinh tren co the A66c viet lai nho sau:

[x' y' z']:[x y z]ry uy -ly |-

[eyex eye, eyeZ] o uy -l

e Cuoi cung, ta co the chuyen phep bien foi sang dang
bieu dien trong he toa fio thuan nhat. No chinh la cong

thdc cuoi cung cua V:

r-X uX —IX
r u =
' ' ' — y y y
'y z =[x y z 1 .
I'—Z uZ z

| —r,.eye —ugeye |, eye

0]
0
0
1

 Nho vay, ta co moi quan hel gida he toan o quan sat va

he toa fol the gidi thoc nho sau:

Camera up vector
y & maps fo Y axis

- Camera right vector
Camera back vector J -
maps to X axis

maps to Z axis
. e -
(pointing out of page) z X
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