scale, &/, REEHH, EETHNNVNAA, BNEEMETR, FIL T2 AR ZERAH
EXWNENNERENTIREHITAMAS, MNIZAELERENGURENTRAE (EMEE
B) HITEMASR,

reflect (&%) EIE,

Shear (F1Z), x —=> x + f(y), WEH f(y) BIEMEE, FAN (y=6, f(y)=0), (y=1,
f(y)=a) B2 f(y) = ay, WEHRZE (y > y, x > x + ay), GREMAE:

b 1)6)

TR E MBI X ARS, EFAEELMER LLEESVENAN, BTN
N2 ML RBIFFLGER ...

B2 T FIREAR TEEEMOB—ENTARE, BEELRAEKERMIR TAIBEXFES
BRIER.

TEXDHEHEIEE nb, THREIRRVISITREAMI M,
FRAFR EAXNTTR LI FI R AT Z TR, MEARMEXIFRI?! OME

Valid operation if w-coordinate of resultis 1 or 0

® vector + vector = vector
® point - point = vector
® point + vector = point
® point + point =727

In homogeneous coordinates,

x x/w
y | is the 2D point | y/w |, w #0
' 1

= w
=

PRERE LEMRS— T — T,
PR EL SRR RE A KIE
B, FHMAMTHSERMRE, HNTHRIBEAMTRNTETREE— M ERERENZ

=HEner:
EE BRI EER, (G NIT BB 18.86 FHTLHUEMMBTIRIRT.



Rotation around x-, y-, or z-axis y
Rotation
1 0 0 0 around
0 cosa —sina 0 x-axis
Ra(a) = 0 sina cosa O o
0 0 0 1 N
cosae 0 sina 0
0 1 0
Ry(a) = —sina 0 cosa 0
0 0 0 1
cosa —sinae 0 0 Anything strange about Ry?
sinaw cosa 0 O
R.()=1" 0 1 0

Jl

EE
0 0 0 1 ﬁ?
i

XEMBENIIERN, % v HWiFEN 2z > x A2EARA,
rodrigue’s rotaion formula BYHSFEEIL, (Tag: ERfR!)

view Tk

model, view, projection, MVP,

7 view transformation &9, up direction AT ElIEMEHENE,

KT, BB “PRAIRE", position at (0,0,8), look at -z, up is +y.
REMRRMAERLD, RINT—1: TEEEEATABERIER?

XERMEHES—T R,L,:

HTFREEEMNZ X to (Gx7), Ytot, Zto—g, M X,Y,Z &
£, FRUERERYFDISEIRE 24

WS TIY, i,

Ei&)\—F_:ﬁ-Zﬁﬁa 5%1_ 28 1IEEH%$§%E|EEEIE %El‘io

TR RE MR REEZ R, B) R(V)- R(w) =7 - ©, XMRIFIER, RFRRESERIEENT
EENKBRAT, HAERETRAVEZIER M, WNF:

T®) - T() =3 -
B REFESREME R TLZ |
T®)TT(0) = 7T
AREINNE T(2) BEREMFRENTEAME:
TTTTw = 7w

FRELMREAT .




projection ik

?

Perspective projection (P) o

o8 Orthographic projection (O)

1 XEBWEARLE, RBFEERRET
XF near plane LBIR, (z,,4,,n) = (€,,y,,n), XTF far plane LB, (zf,y;,2) =

nT n
( f7 yf,z)
z z

B3 (z,,y,,n) = (z,,y,,n) BEXEXN z LRHTRE (0,0,4, B) R, m
(ﬂff,yf,z) — (ﬂ s z), e (:L'f,yf,z,l) — (nxf,nyf,ZQ,z) LENAT LSS TEA |

An+ B =n?2
Az + B = 22

22— Az=n?—An, HFE A= ZZ:QZ =z2+4n, B=—n (BOXEERMIIHESH, BRL
s
A aEE......)

Rl 8 FZEARMMET ......

DEFFIEES rodrigue’s rotaion formula B, BT FT#HRMENGIHS, BETFIBMIE
HHENX T —NBELIRR, TTEAHERKETRE, RTT ALl £, @EIIEAE5HEME
M F RN TIToENEED .

HSTRERRE naive, MEEEAMIRLEMSELEMM, EETWNAEXIREHRERRL,
ENEEARS, UEXFERET .



	三维旋转
	view 变换
	projection 变换

