Review of Vectors

* Right-handed versusleft-handed systems

¥ Aaxis ¥

* Poditiverotation anglesfor right-handed systems
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Homogeneous coor dinates of a 3D point
- Idea: add a third coordinate, {y, z) --> (Xp, Yh, Zn, W)

- Homogenize Xy, Yh, Zn, W):

X z
x=—h, y=ﬁ,z=—h,w;t0
w w w

-In general: &,y, 2) --> (xw, yw, 2w, W) (i.€., X, =XW, Yh=YW, Z,=2W)
- w can assume grvalue (v # 0), for exkample,w = 1.:

(X, ¥,2) ——>(X,Y, z,1) (no dvision is required when you homogenize !!)

(X,Y,2) ——>(2x, 2y, 2z, 2) (division is required when you homogenize !)

- Each point &,y, z2) correponds to a line in the 4D-space of homogeneous
coordinates
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3D Geometrical Transfor mations

Trandation
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(Verification: X" = 1x + 0y + 0z + 1dx = x + dx)
(Verification:y' =0x + 1y + 0z + 1dy = y + dy)
(Verification:z =0x+0y+1z+1dz= z+ d2)
(Homogenize: diide by 1 )
P’ =T(dx,dy,dz) P
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Rotation
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- Rotation about the z-axis

X" = xcos(#) — ysin(6)

y' = xsin(@) + ycos(6)
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- Rotation about the x-axis

y' = ycos(8) — zsin(6)

Z' = ysin(#) + zcos(6)
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- Rotation about the y-axis
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X' = zsin(@) + xcos()
y =y

Z' = zcos(#) — xsin(6)
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* Change of coordinate systems

- Suppose that you kmothe coordinates oP; in the xyz system and that you
need its coordinates in th Ry R, system.

*You need to reaer the transformatioit from RyRyR; to xyz.

* Apply T on P3 to compute its coordinates in tRg Ry R, system.

i

- Assume thalty, uy, and u, are the unit gctors in thexyz coordinate system.

- Assume that,, ry, andr, are the unit gctors in theR,RyR, coordinate sys-
tem (mportant: rX, ry, andr are represented in thgz coordmate system).

- Find a mapping that will map, — u,, ry - Uy, andry - uy
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- Verify
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From (1):air,=lorag=r,

From (2):ajry=1ora; =r,

From (3):a;ry=1ora,=r,
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